DESCRI PTI ON Novel oncogene, reconbinant protein derived therefrom and
uses thereof 5 Field of the Invention The present invention relates to a
noveli-oncdgene from human, which is involved in devel opnment of hunman
cervical cancer, a reconbinant protein derived fromthe oncogene and uses
thereof in nedical applications. 10 Background Art There are many
docunents reporting that chronosone instability is involved in devel opnent
of a cancer. In addition, it has been recently denonstrated that a defect
in a nolecule controlling a checkpoint during the G/ M phase in a cel
cycl e 15 causes chronosone instabi bE$GRIBEIQGEVEr, Since in many carcinoma
cells, a gene defect in a nolecule controlling a checkpoint in the cell is
not frequentNogedbsarvegshe a reehdinam: pfotarhicidigveldr eFesemechNSiabi lity,
which is substantially involved in onaet of the cancer, renains stil
unclear in many 20 aspects. It i ssesdehyrdaown t hat devel opnent of

cervical cancer involves infection with a human papillom virus (HPV) such
as types of .HPV-16 or  HPV-18. In a cervical cancer tissue, HPV infection
has been observed at a frequency of 90 %or nore. In 25 a devel opnent
mechanism of cervical - cancerFiatddcefl bye HBWerdtidad ection, E6 and E7 gene .

products of the virus play an inportant
The present invention relates to a novel oncogene from

human, whichis involved indevelopment of human cervical cancer,
a recombinant protein derived from the oncogene and uses thereof
in medical applications.

10 ' Background Art

There are many documents reporting that chromosome
ipstabiliﬁyisinvolvedindevelopmentofacancer. Inéddition,
it has been recently demonstrated that a defect in a molecule

| controlling a checkpoint dﬁring‘the G2/M phase in a cell cycle
15 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

20 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. In a cervical cancer tissue, HPV
infection has been observed at a frequency of 90 % or more‘ In

25 a development mechanism of cervical cancer induced by HEV



role. gpecifically, it is known that E6 accelerates a process for

di gesting p53 tunor suppressor protein, while E7 bl ocks
canceration-inhibiting activity of pRB (retinoblastom) tunor 5 suppressor
protein that is a Ro 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

i nduce chro S i and carcerize a cell, but detail of its 10
mechani sm di ?ggtg dFrgl gléte% E% P Bt DPFRdTEET O thsramuisaplay aniAoRrtanh
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is, theref ore, vefggggggggiﬁf %HPV?Q: B @sgertiecat B 6t eracess a
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g ?‘%”‘E 2hc = c§ﬁc%~?ne PRogREh, off 4l Eupt 8RN, 20

may rapidly progress to an advariced

it maybe i diant; f OLRDF rat ancer diagnosis to identify a
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nol ecul e directly involv

of Inventi onyAsysieserEbed; gho the process where HPV infection 25 of
cervical epithelial cell Tnduggg 8B3é|§°%éﬁ Tof bEED Yidied dfifcer via a
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chromosome instability and carcgrize a cell, but detail of its
10 mechanismdirectlyrelated thereté isleft substantiallyunknown
invariety of aspects. For approaching to treatment of cervical
cancer, itis, therefore, very important to identifyan oncogenic
Ppbrotein as a target for HPV and an encoding oncogene thereof.
Cervical cancer progresses from a precancerous state, i. e.,
15 dysplasia (epit_:helial dysplasia of cervical squamous 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 con51derable cases where dysplaSJ.a may
rapidlyprogress toanadvancedcancer. Inviewof the situation,

20 ditmaybe important formore accurate cancerdiagnosistoidentify

amolecule directly involved in development of cervical cancer.

Disclosure of Invention

As described above, in the process where HPV infection

25 qf cervical epithelial cell induces development of an invasive
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expression-inhibiting activity of p53 tumor suppressor protein or pRB
tunor suppressor protein, which has inhibited expression of sonme oncogene,
i s danmaged, and the danege | eads the oncogene to a high-Ievel expression
state. Therefore, the full nucleotide sequence of the oncogene and an
oncogeni c protein encoded thereby nust be first identified, which opens a
way for developing neans for inhibiting the biochem cal functions of the

oncogeni ¢ pr&neen an 4 wrihencdmansstie, blagekiNg - ieanesrd-zabiopmechani sm
advanced by the oncogenic protein. Furthernore, identification of the ful
nucl eoti de weduende of céhei dncafenes anget he amecrBadciktl Sageence sf the
oncogeni c protein encoded therein may allow us to produce a nucleic acid
probe for dexpcessignexphisisiion aftiattpRNA pSBr anser idwpdrésam bhetaincogene or
to generate a specific antibody to the oncogenic protein with use of a
reconmbi nant aneBgehitor prmiressot rereain, Whidt hers woridstedtexpagsaddnow us to
devel op diagnosis neans utilizing the nucleic acid probe or specific

anti body, whsifcEors aisegene.f op dinagadsiangl tie emkeye stespgsofhe devedaE ng
course to an invasive cancer via a precancerous state, dysplasia, that is
caused by HP? i af ddghoRevaluteinineeséenvistatkor Blegxsfnyahethdovialpr obl ens,
an aimof the _enbodinents of the present invention is to identify the ful
nucl eoti de S¥FheAcDOPeIURBTRICToESgeReC I SmMPRENaR AMPIEREC apd ¢einaci d

sequence of an Qneo enic 3 protein encoded therein, which may be directly
i nvol ved i n&hee ed thereby must be first identified, which opens a way for

developing means for inhibiting the biochemical functions of
the oncogenic protein and further means for blocking a
cancerization mechanism advanced by the oncogenic protein.
Furthermore, identification of the full nuclectide
sequence of the oncogene and the amino acid sequence of the
oncogenic protein encoded therein may allow us to produce a
. 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 cncogenic
protein thereof. In other words, it may allow us to develop
diagnosis means utilizing the nucleic acid probe or specific
antibody, which is useful for diagnosing an early step of
developing course to an invasive cancer via a precancerous state,
dysplasia, that is caused by HPV infection in uterine cervix.
For solving the above problems, an aim of the
embodiments of the present invention is to identify the full
nucleotide sequence of a novel oncogene from Human and the amino

acid sequence of an oncogenic



a cancerization nmechanismin, for exanple, cervical cancer caused by HPV
infection into cervical epithelial cell and, and also to provide a
full-1ength pol ynucl eoti de encoding a peptide chain of the oncogenic
protein, that is derived fromthe novel oncogene, which can be used for
reconbi nant production of the oncogenic protein, as well as the peptide
chain of the oncogenic protein reconbinantly produced therewth. W have
intensely studied for solving the above problens, and finally have found
and cloned a gene increasing expression in a cervical cancer cell when
addi ng an emvioteaneatadddibrioiene int hek etio. male thavid reontl uttedh Ihat ihhe gene
cloned is one of oncogenes, because (1) the gene is highly expressed in a
car ci noma cél | €anqezy zgiaiop| geicheaifger it,s Eawusedatpl eHP\tdrniex!t i omceand
expression of E6 and E7 proteins by transducing E6 and E7 genes from HPV
to the cel | C@RFRthAY tHE elfrssspnlnto saeryiganeepishebsd pradtleiamdi nhi bits
activity ofahge r onot er region i_n_said gene; | ack or mutation of p53

protein is PRHeddPnvdl VIV Betdl bpfest oPabéﬁébﬁﬁﬂd%aﬁ@@Kﬁng5ﬁ _
s o R AT LA AR R R R bl
F?L%?Eﬁhgﬁthﬁggiéﬁﬁggﬁg gﬁ¥c?%m% bQQXELi?Q%O ggﬁmegg'p%&kggé{ﬂ%lg?rived
the oncogenic protein, as well as the peptide chain of the
oncogenic protein recombinantly produced therewith.
We have intensely studied for solving the above problems,
and finally have found and cloned a gene increasing expression
in a cervical cancer cell when addiﬁg an envirocnmental hormone
thereto. We have concluded that the gene cloned is one of
oncogenes, because
{1) the gene is highly expressed in a carcinoma cell;
(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 expressioh of said gene;
{3) p53 protein inhibits activity of the promoter region
in said gene;
(4} lack or mutation of p53 protein is indeed invelved
- 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.



devel opment of cervical cancer, conprising a nucleotide sequence encoding
an am no acid sequence of SEQ ID. No.l. In particular, it may be the

pol ynucl eoti de, wherein the nucleotide sequence encoding the am no acid
sequence of SEQ ID. No.1l is a nucleotide sequence of SEQ I1D. No.?2
Disclosed is a peptide or its salts produced reconbinantly, based on the
oncogene pol ynucl eoti de di scl osed above. Specifically, the reconbinant
pepti de di scl osed nBjUBe 2B PREUHIIh&t vpept Pkl dgdiacdogadt@ay &snpri si ng
the amino acid _ sequence of SEQ ID. No.1 or a partial amno acid sequence
of the ani A8Vati AUSRYRScROLYN CHaPETMI dprived nbie BUPBC IRBPHEY
oncogeni c protein conprising the _amno acid sequence of SEQ _ |D.. No.l

Al 'so di scl oS8F %" ec i%&ﬁfc%ctcgpc‘é}&npr? AP pdl yRUELedtidse
encodi ng the_reconbi nant. peptide, which can be used. for__pr ri sai d

r econbi nant S;e)%lf)‘?r}c&eeflﬁ%élé% £, SEGI° 985 nﬁ‘F%u,e’\ﬁﬁePg gﬁr% dPm ﬁ‘ga]thgt%

r econbi nant . ni.c protein Qnsi_stin f the amno acid sequyence of
SEQ ID. Nb?%?gggﬁak're%bnﬁ?ﬂhn%evegﬁ%r g%%?% g?o%%%’bewge?%%bngﬁﬁant

vector  coniaj &qd@nsaﬁg&%ﬂ%ngggg%céh%%gg%%g S¥afnde SRR OF

sequence encoding the 1 N0 acli equence 0 ) particul arly
containing g palyNuekegthd - dhaLeLAIdRNYE! 8a81 dg sggugnce encoding the
5 of SEQ ID. No

am no acid sequence .1 1s a nucl eot’i de sequence of SEQ
ID. No.2. In a firgfsaspest. ishese pspohuavi ded acpucgice agidiuced
recombinantly, based on the oncogene polynucleotide disclosed
above. Specifically, the recombinant peptide disclosed may be
a recombinant peptide or its salts, comprising the amino acid
sequence of SEQ. ID. No.l or a partial aminc acid sequence of
the amino acid sequence. In particular, it maybe a recombinant
oncogenic protein comprising the amino acid sequence of SEQ.
ID. No.l. Also disclosed is a recombinant vector comprising
a polynucleotide encoding the recombinant peptide, which can
be used for preparing said recombinant peptide therewith. For
example, where the aim is the recombinant oncogenic protein
consisting of the amino acid sequence of SEQ. ID. No.l, said
recombinant vector therefor may be a recombinant vector
containing an oncogene polynucleotide comprising a
- nucleotide seguence encoding the amino acid sequence
of SEQ. ID. No.l, particularly containing a polynucleotide
‘wherein the nucleotide sequence encoding the amino acid sequence

5




nol ecul e sel ected fromthe group consisting of: (a) a nucleic acid

nol ecul e encodi ng an oncogenic protein consisting of the amno acid
sequence of SEQID NO 1; and (b) a nucleic acid nol ecul e consisting of
the nucl eotide sequence of SEQ ID NO 2; as a codi ng sequence to be
translated into the oncogenic protein consisting of the amno acid
sequence of SEQID NGO 1. In a second aspect, there is provided a

pol ynucl eoti de conprising the nucleic acid nol ecul e as defined above;
which is DNA further conprising a pronoter region for the hWAPL gene
presented in SEQ ID No: 27 as 5 UTR for the nucleic acid nol ecule

consi sting off ShE-nlR1 dbrildes aeyirdseEige SEOspEeNoE SEQ.| ADa ¥hid.d aspect,
there is provided g,rgcembinantc-ve rgrecggpﬁfé}i@gdtgenegllg@ cl,eeli de as

defined above. In a fourth aspect, there is provided a transforne cel |
produced bymepiansier medgcachostrarel Ithier oprtepraconsingingheo fednbianant

vector as defi above t,ransformed cell na bhe produced by .

transform ngagfﬁggt %Cecf \%l‘otlﬁct ﬁee r econbi nant®" vectord neichgepé:&)éF(l)nsai d
reconbi nant consdgeimg f otkBenantiinoa adikt scaspeact, dhese) | 5D proOYI ded a
process for ]%Qro uci ng the reconbi ngnt g%ot ejn consi,sti_n%(of t he am no

aci d sequen8®of "SEQ ¥ | BURNELCL 86hPri LPhgCtHe FUBE Y aPfcufPSiring the
above transfigeest t@d | sdqualdowr tdw trmangf:onmed eeldodtiagpkeduescthe
reconbi nant 6 ,

to be translated into the oncogenic protein consisting

of the amino acid sequence of SEQ ID NO: 1,

In a second aspect, there is provided a polynucleotide
comprising the nucleic acid molecule as defined above;
which 1s DNA further comprising a promoter region for
the hWAPL gene presented in SEQ ID No: 27 as 5'UTR for
the nucleic acid molecule consisting of the nucleotide
sequence of SEQ ID No: 2.

In 'a third aspect, there is provided a recombinant
vector comprising the polynucleotide as defined above.

In a fourth aspect, there is provided a transformed
cell produced by transforming a host cell from human using
the recombinant vector as defined above. A transformed cell may
be produced by transforming a host cell with the recombinant
.vector targeted to said recombinant oncogenic protein.

In a fifth aspect, there is provided a process for
'producing the recombinant protein consisting of the amino
acid sequence of SEQ. ID. No. 1 comprising the steps of:

(a} culturing the above transformed cell to allow

the transformed cell to produce the recombinant



protein; and (b) collecting the reconbinant protein produced from the
culture. In particular, it may be preferably a process for producing a

di scl osed reconbi nant oncogenic protein which nay conprise the steps of:
culturing said transforned cell in which the full-length gene DNA has been
transforned to allow the transfornmed cell to produce the reconbi nant
oncogeni ¢ pP8PERHbfatthe present invention; and collecting the reconbinant
oncogeni c protein 0, - Wb f ove

di scl osed reconbiAgatg%%%%?ﬁgéoﬁggqgﬁgﬂ$ﬁg%ﬁb§¥$ggﬁgiﬁggggéggk§ﬁ ant i body
that is a spbeifilduranti body generated using the reconbi nant peptide as an
i nmunogen. For ex I . ti body may be an anti body _exhibiting a
specific reactiviﬁgpggrfkgs%%ftig éa'n§eaéﬁﬁ%e§85%%n8eF8PC§§§ £8%1185
regi on of theodntirg axidli seEipent ere@inbSEENt | Bhcdfetic Iprda Sinktdhiaspect ,
there is provided a.recgnbiqgg} @[otein consisting of the amno acid
sequence of "SEGTBTIRG: T e BFed by t he pol ynucl eoti de as defined above or
the nucleic acid sol®ethe &sddebhnadrakoVe]1Wih ChhidheeaabEmanteRfptein is

obt ai nabl e bg the process as defined above.
géne 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.

With use of the above disclosed recombinant peptide,

6a




In a seventh aspect, there is provided an anti body being specific to the
reconbi nant protein as defined above, which antibody is reactive to a
partial amno acid sequence of 50 to 66 of the ami no acid sequence of SEQ
ID No: 1, and is capable of being generated by using the peptide
consisting of the amno acid sequence 50 to 66 of the am no acid sequence
of SEQID No: 1 as an imrunogen. In an eighth aspect, there is provided

an anti body being specific to the reconbi nant protein as defined above,

whi ch antibadyt ig8skERGIdeY @al0 pRoPRd 18] oM AGHd tSequence, of; s814 to 1037
of the am no acid sequence OF SEQ ID NGO 1, and is capabl e of being
gener at ed by@h§sPREYt HEENsslajsdpt ididic ohbe stiangmbinartie prepiive ag$ dasequence

f 814 t 1 j . E D .
0 0 1037uRE.ddne A2 N AL S%ﬁge%%lgggg Qal, @Pb%%y%ggg%gxt it for

i mmunogen.In a ninth aspect, ere 1'S provi an-an

an anti gen<ahibiyody aeaptdidnccoepeiisiing tHve tdrt i rodyiads amidef isnéd above,
avai l abl e fqr detecting on ni.c protein,_ consisting of the am no acid
sequence of Sggafn$%10§&f%glﬁo gg%ﬁe F?gganggﬁ%ﬁtaﬁﬁ??v% rSiRES oncogeni ¢
protein. |Inod BEQt imspect, there is provided a diagnosis kit being usable

for detection of_an oncogenic protein consisting of the am no acid
sequence of SEQM I} ROXiofSReChepti@set lagriitV dad vadr eFgRri M oncogeni ¢

protein by mRamR8in consisting of the amino acid sequence of SEQ ID
No: 1 encoded by the polynucleotide as defined above or
the nucleic acid molecule as defined above, which
recombinant protein is obtainable by the process as
defined above.

In a seventh aspect, there is provided an antibody
being specific to the recombinant protein as defined
above, which antibody is reactive to a partial amino
acid sequence of 50 to 66 of the amino acid sequence of
SEQ ID No: 1, and is capable of being generated by using
the beptide consisting of the amino acid sequence 50 to
66 of the amino acid sequence of SEQ ID No: 1 as an
immunogen. |

In an eighth aspect, there is provided
an antibody being specific to the recombinant protein as
defined above, which antibody is reactive to a partial
amino acid sequence of 814 to 1037 of the amino acid
sequence of SEQ ID NO: 1, and is capable of being
generated by using the polypeptide consisting of the
amino acid sequence of 814 to 1037 of the amino acid
sequence of SEQ ID NO: 1 as an immunogen.In a ninth
aspect, there is provided an antibody reagent kit for an
antigen-antibody reaction comprising the antibody as

7



of an antigen-anti body reaction, conprising the antibody as defined above.
In an el eventh aspect, there is provided an antisense pol ynucl eoti de
conprising a conplenentary nucleotide sequence to a partial nucleotide
sequence of the nucleotide sequence of SEQ ID, No.2, which is a DNA
fragnent having a nucl eoti de sequence conplenmentary to the portion of

nucl ear acid nos. 2511 to 2813 of SEQID No. 2. In a twelfth aspect, there
is provided a probe hybridization kit available for detecting an nmRNA

conpri sing theic! gotdde saguance ffr S@ecltg'lg Ngnz’on@:&fenigarﬂriogéin ]
nucl eotide sequence therein or cDNA 7a prepared by the MRNA, "conprising the
antisense ¢PNpftiegt Pleths delfionagidboveusicet loé BRA. pIP- pFode atherein. In

a thirteent pec %Pg[e .S vi ded dj i i vai |l abl e for
detecting e S eg%ﬁ%ﬁa &Pﬂﬁiég%%F$g§h§ﬁ?h% %ﬁg?gbgyégﬁg%quence of SEQ
I D. No. 2, whichIrs & raeistiat sbedint otlerontesgpndciderotednagmssssking of the

am no acid ,sequence.qf SEQ I1D. . No..1, by_neans of a probe hybridization
met hod, compris ngu%%geanggéeng%tﬁﬁFV%hcIé%ti88 a?n&8ggﬁﬁ% 8%8@%”55 t he
hybri di zat i ednpt obing |6F ahkoummt 86 nkdi dsprilencthef esig. pmovinded & pri mer
pair for PCR anplification of ¢DNA conprising the nucleotide sequence of
SEQ ID. NOP?E,)t %S{Jaqnﬁ&tofieﬁhyq%dfrom the ohcogenic protein by means

of an antigen-antibody reaction, comprising the antibody as
defined above.

In an eleventh aspect, there 1is provided an
antisense polynucleotide comprising a complementary
nucleotide sequence to a partial nucleotide sequence of the
nucleotide sequence of SEQ. ID, No.2, which is a DNA fragment
having a nucleotide sequence complementary to the portion of
nuclear acid nos. 2511 to 2813 of SEQ ID No. 2.

In a twelfth aspect, there is provided a probe
hybridization kit available for detecting an mRNA
comprising the nucleotide sequence of SEQ. ID. No.2, its

partial nucleotide sequence therein or cDNA

Ta



primers of: a nucleotide sequence 5'

- TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG 3'; and a nucl eoti de sequence :
5" - TTGAATTCCTAGCAATGTTCCAAATATTCAATCACTCTAGA-3'. In a fifteenth aspect,
there is provided a prinmer pair for PCR anplifying a partial chain in cDNA
conprising the nucleotide sequence of SEQ ID. No.2, consisting of paired
primers of: 5 - GAATTCATAGGCACAGCCCTGAACTGIGIG 3'; and 5"

- TTGAATTCCT. g;.@.[g\;[ TCC}?AAT CA- In h a ect, there_is

provi ded a ?ou eggstr nd f)%p;an I:sélb(y?t cﬂa)%%%%?g%f er%ﬁ tcgﬁgﬁ?e of

i nhi biting expressiantidk aRNkGorpr dlsivey atShehﬁu@{I}emotie Bm}we'mce 8 of SEQ
|0 No. 2,00 2 coniah Sa06s SRl ABATIN, gl o N 5 s o

appl i ed toaaaplmﬂﬁacf@@tlﬂlecw@mpwme@nmmr Ofnhﬂlﬁﬂ'ﬂtlmpexpnegsstbﬂ of nMRNA
conprising ey iskeotldeseayenss, ofroSEQ. 19, Maicf iR .3.feryieal cancer

cell to arrest growh e carcinoma  cel’l,” ‘conprising sai Ie strand
of short-charho ian epfléﬁgellgl@NAr@fcetLhe Cpm@seh:tng ntvéntthe)n ammoaasedent eent h

aspect, the%@q&eﬁ}o@ﬁ}!'ﬁ%d an. %arira bk gw 8% 115 crc_)erer Lsipg the
double strand™ o ort chal nnt er ring abo
method, comprising the antisense polynucleotlde as deflned
above as the hybridization probe.

In a fourteenth aspect, there is provided 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 :

5t —TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG"3'; and

a nucleotide sequence :

5" -TTGAATTCCTAGCAATGTTCCAAATATTCAATCACTCTAGA-3"'.

In a fifteenth aspect, there is provided a primer pair
for PCR amplifying a partial chain in e¢DNA comprising the
nucleotide sequence of SEQ. ID. No.2, consisting of paired
primers of:

5" -GAATTCATAGGCACAGCGCTGAACTGTGTG-3'; and

5 ' -TTGAATTCCTAGCAATGTTCCAAATATTCA-3'.

In a sixteenth aspect, there is provided a double

strand of an short-chain interfering RNA capable of

inhibiting expression of mRNA comprising the nuclectide sequence



In an eighteenth aspect, there is provided a diagnosis conposition
conprising the anti body as defined above or the antisense pol ynucl eoti de
as defined above. In a nineteenth aspect, there is provided a use of the
doubl e strand of short-chain interfering RNA as defined above for the
preparation of a pharmaceutical conposition for inhibiting expression of
MRNA conpri SEnfEX-helhucledt | He gemqevdéeadf c8ECGeY Dbl Zrpm duoenvi cal
cancer cel | from,fuman to aryesisorouth of thecseryical cancerogel . Brief
Description o awi ngs FI G 1 shows conpari son of ~an ami ho aC|deSequence
bet ween a dVARPRCDACTRISGIERACAAL epor kediandnanibWAPL bé aflhe ppesead
invention. ELG_ 2_.shows an. al.ignnent .of am_no acjds. identical or simlar
Lo those | nTPhé RUGBIERO GG (TRPSSH G alPl Lobyvericd orrass=Een11as

am no aci dsofyhkNp @dmbhisiGgt efdTnbdseotS e esdpienth e thWAPL 1of. fide oprgsent
invention. FIG 3 shows very high honol ogy between the am no  acid
sequences of SChVif&T WﬂPEeBrGﬁé?nt&néﬂgeﬁ%u§%°%NPLOpr@@eFﬁﬁcén@WG. 4 shows

the resul tscefi Vestenprdoldt i ngaifnahyglie fosexr ads fremSapgi? cell
(lanes 2, 3) and NH3T3 cell (lane 1) by using an anti-hWAPL-N anti body

and an ant i ‘AVEPEXENGMNAeFythe present invention.
In a seventeenth aspect, there is provided a

pharmaceutical composition comprising the double strand
of short-chain interfering RNA as defined above.

In an eighteenth aspect, there is provided a diagnosis
composition comprising the antibody as defined above or
the antisense polynucleotide as defined above.

In a nineteenth aspect, there is provided a use of the
double strand of short-chain interfering RNA as defined
above for the preparation of a prharmaceutical
composition for inhibiting expression of mRNA comprising
the nucleotide sequence of SEQ ID No: 2 in a cervical
cancer cell from human to arrest growth of the cervical
cancer cell.

Brief Description of Drawings

FIG. 1 shows comparison of an amino 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 similar to those in the JWAPL 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 a mouse WAPL

protein.



FIG 5 shows (A) : Northern blotting for evaluating an expression |evel of
an hWAPL protein in carcinoma cells (T) of 9a ovarian cancer, pul nonary
cancer, colorectal carcinoma, corpus uteri cancer and cervical cancer in
conparison with normal cells (N) corresponding thereto; (B): the results
of real-time PCR for confirmng expression of hWAPL gene in carci nona
cells (T) 5 of cervical cancer, corpus uteri cancer, ovarian cancer, breast
cancer, gastric cancer, renal cancer, colorectal carcinoma normal cells in
conparison with (N) corresponding thereto; and (C : the results of RT-PCR
detection of nRNA expression of E6/E7 gene derived fromHPV in the
carcinoma cells (Tlko10 FI sh (A tern @ 1.ngf confirmng
expression of the )ﬁﬁPL gr (C)étheﬁ%r?, : |chﬁ%ssul}é%(sjugnefd %/g%ﬂrgnglégtgggconbi nant
prot ei ns dexrialagifr darHRktIBctandrohe feage2 ofceflhe (lph8ss@pprBssendpr ot ei n

thereby in cell; d : stern blotting f onfirm L nhi bition
of transcrﬁ@?ﬁéﬁ E?EEG?gﬁggﬁgyE ygéﬁ?ﬁFJiﬁerggggﬁﬁﬁh%ﬁﬁ%% %%% %%%or
protein | ewald and aritnHHWARIOIT afntaxprgssi on of the hWAPL protein by
BPV-derived E2. FLG 7 shows (A): chronpsone_instability and increase. of
pol ypl oi d; and (B)tC merERE i Hd MNEGHERRY POPLHNG oritfci B121 V861 %r mat i on

i nduced by HVekpexpsesn Pidf10fora GFRRPAPLEotsad 1 U BidinohA Heloscel | .

FIG 8 show%)ch%onosone instability and increase in a
0
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frequency of multinucleation induced by over-expression of a GFP-hWAPL
fused protein in a HeLa cell. 25 FIG 9 shows cancerization induction of
NIH 3T3 10 fibroblast by the hWAPL y protein, specifically (A): formation
of a focus structure in culturing a HA-hWAPL 3T3 cell strain; (B) :
formation of a tunor in a site in a nude nouse, to which the HA-hWAPL 3T3
cell strain has been injected; (C: 5 over-expression of the HA-tagged
hWAPL protein in a tumor forming region; and (D): heterotypic nmtosis in a
cancerized cell. FIG 10 shows the results of evaluating cell growh

i nhi bi ting effatitanbyartbARlpsifRi dycsidd, cs&io:%ﬁaaeeaiémrkf %ér%lp@s' tive

cervical cancer, displayed with a plot of the cell nunber

unit) (in ordiewt&nder ancnbmvié@maﬁa@ﬁdu@dn@;rarafsomﬁtrﬁﬁ%l(QQHS' n
unit) (in abscissa). Best Mde for Carrying out the Invention The present

i nvention wiiN) kerdespohdiaty ithegotaj | (B)L5 ther eakliers I hLaversgarsded for a
human-deri ved protein which is inducing factor for chronosone instability,

assuni ng t haffor chnpimsonEekpséedidd by MAHIAgEE: (i(?ﬁéhééil%}ha\’ deftyQl Mad in
canceri zation mechanismin a cervical cancer cell. W have 20 searched

particular| yoff cerai qulot@hdehayd igudbgbr PekBbbk Aldviay i ahWandddUShdiE +

het eropl oi dy or isogene fornmation anong chronosone |nstab|I|ty events.
cancer, gastric cancer, renal cancer, colorectal carcinoma
normal cells in comparison with (N) cori:espondin_g thereto; and
(C): the results of RT-PCR detection of mRNA expressioﬁ'of E6/E7
gene derived from HPV in the carcinoma cells (T).

10 FIG. 6 shows (A): Western blotting for confirming
expression of the hWAPL protein, which is induced by E6 and E;i
recombinant proteins derived from HPV 16, and cleavage of the
P33 suppressor protein thereby in HDK1 cell; and (B): Western
blotting for confirming inhibition of transcription of E6 and

15 E7 genes, increase in a- §53 suppressor protein level and
inhibition of expression of the hWAPL protein by BPV-derived
E2.

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

20 formation inducedbyover-expressionof a GFP-hWAPL fus edprotein
in HeLa cell, |

FIG. 8 shows chromosome instability and increase in a
frequency of multinucleation induced by over—expression of a
GFP—hWA‘PL.fused protein in a Hela cell. |

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

10



We have noticed that dWAPL protein has been reported as a protein
controlling a heterochromatin structure during an 25 interkinesis in a
nei osi:s precess, anong a variety of proteins 11 derived from Drosophila
mel anogaster (fruit-fly) whose genomi c genes have been nost. studi ed anong
animals. Specifically, we have found that when such a function that the
protein exhibits for controlling the heterochromatin structure is
expressed in 5 a mtosis process in a normal cell, heteroploidy or isogene
formati on may be occasionally induced. W have first studied whether a
protein cor respoblhsy Hp t&@CmﬁPlﬂ%Blteliﬁ,aﬁﬁé@ifj}’calqrip(?ﬂ?g fmation
ahumangenonm cgene. Based on the nucl eoti de sequence “of the dWAPL gene
reported (GeffBanfoAncessiotuND.iH4021d i Ve a10abRvEDS earches f%rafir agment s
showi ng significant simlarity from cDNAI ragnents registered |1 nGnBank as
gene fragnmenss : ofbghaiicRdorl 4 aandman and daavg sel&id edukbhe & %Q%?j\l/\A
fragnent as that conprising a nucleotide sequence simlar to the PL
gene. For idasatifa+iqar foirl- |emat h se P Conad | $ee t BRjedtedd A4R361
fragnent, we have searched in the EST database for a ~human-derived
eXpr essison- bagrAekh el idm @feawmeta%matwmpp@teﬁl 4 8GUREL CHRNHESI Ng an
un-translation part which is presuna an upstream nucl eoti de sequence
lying in theegiesi dendf (MheheKbAPORSL fia@3BAL inaRd-have-seleciked EST
cl ones: -BE410177, 20 BF79516 and BE257022. W have determ ned an upstream
nucl eotide sequence&lGLi NQ shows Nthd'residesobrt Boa KhAPOLP dinagreptn using a
5' - RACE net hod

inhibiting effect by hWAPL siRNA in SiHa cell derived from HPV1é

positive cervical cancer, displayedwithaplot of the cell 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 chromos.ome instability, assuming that
chromosome instability would be considerably involved in
cancerization mechanism in a cervical cancér cell. We have

20 searched particularly for a protein having high potentiality
for inducing heteroploidy or isogene formation among chromosome
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



with reference to the EST clones. Furthernore, since there is high
probability that a protein having a function simlar to 25

t hedWAPLi sactual |y expressed inacell having aneiosis process 12 we have
cloned a full-length cDNA conprising the nucleotide sequence of the

Kl AA0261 fragnent as well as the upstream nucl eotide sequence determ ned
above in the 5 -side thereof, wusing a commercially available cDNA |ibrary,
i. e., ahuman 5 testicular cDNA kit (Marathon-ReadyTM cDNA Kit; C ontech
Inc.) as a tenplate. Practical sequencing has indicated that the coding

region in theemvaretrdublossail £ONM MRS 357 Pr RASE MAF) [hos JEINGHNY an

am no acid sequence with 1190 am no acids 10 correspoinding théreto. It is

referred to genemnaviBlechhMl )studsdlahen@irdanhyed %Je%&%&@ai%%‘wﬁé to the
dWAPL protein, and the corresponding gene is referred to as " PL gene".

The full-| englhfousd edhkden&LEUERGE FuRdtibs QY BEPYIYLRI Nt Q118 ¢ ORF i N
the hWAPL gene is represented by SEQ ID. No.2, and the 15 deduced am no

aci d sequena®rotoh o IRt RE Heticolch rbABE 88 WGt uPY SEQpLDs MR-l -
Comparison of the am no acid sequence encoded by the ORF of the hWAPL gen

of the [ esaninito¥est podceds i@ a nbPRa tlegiiced Me%p@Sk%(S%%r@ the
hWAPL protein, with the am no acid sequence of the dWAPL proteln

i ndi cates, #orahewon2iky beFddsashonahaly th@i@d s R8 HARNEL LY At 3B and a
simlarity of 53 %for a partial sequence of am no acids 623 to 1185 |ying

in region olwhthaef &eprituin cbheeapbR@ingids Ll Bi HivABL SU¢ hc@fhidentity
and a simlarity are showmn in FIG 2.

: encodedonahumangenomicgene. Basedonthe nucleotide sequence

of the dWAPL gene reported (GenBank accession No.U40214), we

10 have searched for fragments showing signifi‘cant similarity from

CDNA fragmentsregisteredinGenBankas gene fragments originated

from human and have selected the KIAA0261 fragment as that

comprising a nucleotide sequence similar to the dWAPL geﬁe.

For identifying a full-length cDNA comprising the

15 KIAR0261 fragment, we have searched in the EST database for a

human-derived expression-tag nucleotide sequence, which may be

a fragment cbmprising anun-translationpart which is presumably

an upstream nucleotide sequence lying in the 5'-side of the

KIAAQ261 fragment, and have selected EST clones: BE410177,
20 BF79516 and BE257022.

We have determined an upstreamnucleotide sequence lying

in the 5'-side of the KIAR0261 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



In addition, we have cloned a cDNA encoding a 25 nouse-derived honol ogue
thereto, a nouse WAPL protein, assunming 13 that sonme manmal s ot her than
human :may have al so a corresponding protein. After sequencing it, the

am no aci d sequences encoded therein were conpared. In practice, it has
been confirned that the human WAPL protein and the nouse WAPL protein
shows very 5 high honology to each other. FIG 3 shows the result of
conparative alignment. W have, registered the the full-length nucleotide
sequence for coding region in the hunan WAPL gene under an accession No.

ABOB5003 i n WBDBGVENVBLOGed Bandul 1WA ehavd cDoNE usdngn i W shetRebhatiéd@ anal ysi s
for extracts 10 from Saos-2 cell and NIH3T3 cell, using an anti-hWAPL-N.
anti body . argbguengst ioth\AE’LK@AAOEGbodyagm\&ﬂmmﬁr‘@lqntgst)ogg@suﬁggfggﬂ cto
the peptide chain in the human WAPL protein, as explained in Exanple 6. As
shown i n Fl Gucdeothde resyansehdeee rievesl etbosebandheob raspret ghdrdgact i ve to
the anti body with approximately 140 15 kDa. Thus, it has been confirned

that the humedngARLcomodmiiallys agetlably mesanbriapy} he. henpns damiaked cel |
in sone extent. Furthernore, based on the follow ng various confirmation

net hods:S ExdepltécliaexphaskiniiMatathen ERly"YeDBAI KL 5 husBeeeANGRY.) 20
ti ssue; Exanple 3: induction of expression of the hWAPL gene by E6 and E7

derived fromsHRVteypbatlks; Exanple 4: inhibition of pronoter activity of the
hWAPL
: Practical sequencing has indicated that the coding
region in the cloned full-length cDNA has 3570 base bairs,
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 dWAPL protein, and
theﬁ corresponding gene is referred to as "hWAPL gene". The
full-length nucleotide sequence that is corresponding to the
ORF in j:he 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 sequence 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 similérity are shown in FIG. 2.

In addition, we have cloned a cDNA encoding a

25 mouse—derived homologue thereto, amouse WAPL protein, assuming

13



gene product by the p53 suppressor protein; 25 Exanple 7: induction of
chronosone instability by the 14. hWAPL protein; Exanple 8: induction of
cancer.i zation of NI'H 3T3 fibroblast by the hWAPL protein, it can be
concluded that the hWAPL gene is an oncogene at |east involved in a
mechani smof - 5 devel opment of cervical cancer. The plasm d pGEMWAPL
conprising the full-length cDNA of the hWAPL gene, which is used in
producing the transformant containing the full-length cDNA of 'the WAPL
gene; Escherichia <coli DH5 pGEMWAPL strain that was obtained in Exanple

1, as 10 desthdtbechdmbomslHdtecbesiardoRes] 48 haee%q@@&ohe?fg%dﬂ% an
original deposition date, in International Patent O ganism positary

(National |nstdttaine cAft@imoseieaceimndt, HuaRAnhOEWIY 98))ehde Nationa
Institute of Advanced Industrial Science and Technology at Chuo 6th,
1-1-1, Hi gasttiereIsukugacoipatdds agh,pr3Qei8566it HASSecd ARNOSIdeantder of
FERM BP-8269 in the International Depositary Authority under the Budapest

Treaty, W Hzeehahso WART iproedihhahd ey @osseWOBL 1@ tRWAPLLoRE Of&iN as a
hWAPL gene product is inhibited by using a double 20 strand of short-chain

i nterferdng YA (emBlldyy Spewiadhcalthyr.a dogbl 8 snoaRdaheshrdinghajs
interfering RNA (si RNA) exhibiting such expression inhibition activity may
i ncl ude, forcogpamptieve atthghmbavi NWeahawe ke gl s Eler SEAHENGR: full-length
CGGACTACCCTTAGCACAA. I n
' nucleotide sequence for coding region in the human WAPL gene
under an accession No. AB065003 in DDBJ/EMBL/GenBank.
We have conductedWestern blottinganalysis forextracts
10 from Saos-2 cell and NIH3T3 cell, using an anti-hWAPL-N aﬁtibody
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
i5 ..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 wvarious
confirmation methods:
Example 2: expression of the hWAPL gene in a human cancer
20 tissue; |
ﬁ'.xample 3: induction of expression of the hWAPL gene
by EG and E7 derived fr_om HPV tjzpe 16;
Example 4: inhibition of promoter activity of the hWAPL

gene product by the p53 suppressor protein;

25 Example 7: induction of chromosome instability by the

14



such a case, further gromh of the carcinoma cell is also inhibited, 25 so
t hat devel opnent of the cancer can be arrested. 15 As for a protein having
an am:no aei d sequence identical or substantially identical to the am no
acid sequence of SEQ ID. No.1l of the present invention (hereinafter,
sonetinmes referred to as "a protein of the present invention"), exanples 5
t hereof may include an am no acid sequence having a honol ogy of about 70 %
or nore, preferably about 80 % or nore, nore preferably 90 % or nore, nost
preferably about 95 % or nore with the am no acid sequence of SEQ 1D.
No.|. As forhWARL preteiin:conprising an amino acid sequence 10 identical or
substantially identical to the am no acid sequence of the SEQ ID. No.1,
preferred may be suBlamppepsi:ddnduatibas ofamcanmicdad za€lonSeGURSE 3T3

substantially identical to the amno acid sequence of SEQ ID. No.1l and
possesses a dABEapY ytheeYiiADRIpenttedat | ¥ toart bet Bendin@icdl BhhaviHg t he
am no acid sequence 15 of SEQ ID. No.l. The substantially equival ent

activity mayWAtd gelee ¥pmen pneogere atateast tipvefl vebei raometRas0sMIdsSi ng t he
amno acid sequence oft SEQ ID. No.1, such as a function for inducing
cancer, ° enAfYiedongentyi ef, cerviradr cbhogractivity and binding activity 20
with a binding protein therefor. The term"substantially equivalent" as
used herein neans ¥hrarlesedd pERMNWAPLesomarmd sitent he dulilh18aktk & oikor

exanpl e, biog-chem cally or pharnacol ogically).
of the hWAPL gene, which is used in producing the transformant

containing the full-length cDNA of the WAPL gene; Escherichia
coli DHS5 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):h}NationalInstitute<IfAdvancedIndustrial
Science and Technology at Chuo 6th, 1-i-1, Higashi, Tsukuga,

i5 Ibaragi, 305-8566, under a deposit number of FERM BP-8B269 in
the International Depositary Authority under the Budapest

Treaty,

We have also confirmed that expression of the hWAPL
protein as a hWAPL gene produét is inhibited by using a double
20 j strand of short-chain interfering RNA (siRNA). Specifically,
adoublestrandofshort—chaininterferingRNA(siRNA)exhibiting
" such expression inhibition activity may include, for example,
that having a nucleotidé sequence: CGGACTACCCTTAGCACAA., In

‘ suchacase,furthergrowthofthecarcinbmacellisalsoinhibited,'

25 so that development of the cancer can be arrested.
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Exanpl es of the am no acid sequence being identical or 25 substantially
identical to the am no acid sequence of SEQ .ID. 16 No.1 include (i) the
am no:aci dssequence of SEQ ID. No.1l; (ii) an am no acid sequence which has
deletions. of 1 to 30, preferably 1 to 20, nore preferably 1 to 10 am no
acids 5 fromthe amno acid sequence of SEQ ID. No.1; (iii) an amno acid
sequence which has addition of 1 to 30, preferably 1 to 20, nore
preferably 1 to 10 amno acids to the am no acid sequence of SEQ ID

No.1; (iv) an am no acid sequence which has insertion of 1 10 to 30,

preferably 1 to 20, ABGoe Ppebesabhiving anHhidd 10 Ase&Sendd't ek Hif-4M no
acid sequence of SEQ ID. No.1l; (v) an am no acid sequence which has

repl acement £robubdtit S0 1PEAEREERAY tb ERe 2hidP a8 A RIRIARLY 0% $1 10 ani no
acids in the amno acid sequence of SEQ ID. No.1 with other amno 15

acids; and (10.) Na 1aRMOCHRE | g SRAMENGRWREGA NRSreAREAGL | OfGHhet imes

nodi fication of two or nore selected fromthe above (ii) to (v) . An
exanpl e of aegeetednt®hst e pRbesERlor TNEMHre@BnBYNRM R ML Bl fhiANGY i Si ng
the am no acid sequence of SEQ ID. No.1. 20 A partial peptide of the
present 5 nveheredfmayy hodnve 8h faird akipeptigescOhabiggps Algidt &y t he

present invention described above, and generally preferred is a péptide
that is coediabedtofoas beaddrd Proreraplprebeaabsy ftod aste,1Gdde nNore
preferably 90 % or more, most preferably about 95 % or more with
the amino acid sequence of SEQ. ID. No.l,
As for the protein compj:ising an amino acid sequence
10 identical or substantially identical to the amino acid sequence
of the SEQ. ID. No.l1l, preferred may be such a peptide that has
an amino acid sequence substantially identical to the amino acid
- sequence of B5EQ. ID. No.l and possesses a substantially
equivalent activity totheproteinhaving the amino acid sequence
15 of SEQ. ID. N(S.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 thérefor.
| _ The te_rm "substantiallyequivalent" as usedhereinmeans
that these activities are identical in nature (for example,
bic»—dhemically 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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am no acids, and further preferably has activity equivalent to 25 a
protein of the present invention. 17 In a protein of the present invention
or its partial peptide (hereinafter, sonetinmes referred to as "proteins of
the present invention"), the left end is N-term nus (am no term nus)

while the right end is Ctermnus (carboxy term nus) according 5 to
conventional notation for peptide. In a protein of the present invention
including a protein conprising am no acid sequence of the SEQ ID. No. 1,
C-termnal mybe sel ected from carboxy(-000H), carboxylate (-COO ), am de

(- CONH2) and¥oedt énclu®@OOR). 10 Exanples of R for the ester include

d _6-al kyls such as nethyl, ethyl, n-propyl, isopropyl andn-butyl;
C3_8-cycl oal kyl s sith tds ewihopeoly| saqeeyecloghgryl ; 166 NML-18r yl s such as
phenyl and a-napht hyl; phenyl-Cl_2-al kyls such as benzyl and phenethyl;
C7_14-aral kyl s such(als) an aapht htidseZuehky! $hidiclhudi 8818t idns of 1

- napht hyl met hyl ; and pi val oyl oxynet hyl commonly used as ester for oral
appl i cat i on.tovwhen rereffeotbin lotot he, proaseptefdwaillyi 0Ntd1a® amlad kP4s gr oup
(or carboxylate) in a position other than C-termnus, a protein in which
t he car Boxy fgeouphe sarairicdatcéd eeqgestes idf elkR0IDS BbSD; a protein of the
present invention. The ester here may be the C-ternmi nal ester described
above. Furthernore, (igdanpheanizio aqirosennente tie obr Bssniddiikantdsron i ncl ude
a protein in which an amno group in an ,

to 30, preferably 1 to 20, more preferably'l to 10 amino ac1ds
~to the amino acid sequence of SEQ. ID. No.l;
(iv) an amino acid sequence which has insertion of 1
;O | to 30, preferably 1 to 20, more preferably 1 to 10 amino acids
into the amino acid sequence of SEQ. ID. Nb.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.1 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 peptide of the present invention may be any
- of partial peptidés of the protein of the present invention
described above, andAgenerally preferred is a peptide that is
 consisted.of'at least 5 or‘moré, prefefably'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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N-term nal . ami no acid residue (for exanple, nethionine residue) 25 is
protected by a protective group such as Cl1_6-acyl including 18

C - 6-al kaneyl such as fornyl and acetyl; a protein in which N-term nal
glutam c acid residue forned by in vivo cleavage is converted into form of
pyroglutamc acid; a protein in which a substituent on a side chain in an
am no acid residue in the 5 nolecule (for exanple, -OH, -SH, am no,

i mdazol e, indole and guanidino) is protected by an appropriate protective
group(for .exanple, such as C _6-acyls including typically C _6-al kanoyl

such ~as f ornyl andhageindtkein 8Rdtie GHUscugal FARLOIS BHrSYER gsr@ SP-cal | ed
gl ucoprotein in which a sugar chain is linked. 10 A salt of a proteln of

the present pepiddei (erd@yaieed, svalekielreepb¥aite) 0irpabiy;iaccentiabl e acid
(for exanple, inorganic and organic acids) or base (for exanple, an alkal

metal sal t) ppakehiduvankyoRt Bf ehablef taWsiot SHGAld YanARSERLARLE) _
acid-addition salt. Exanples of such a salt include 15 salts wth i norganic

aci ds such amihydeieehlght @nrcid.c-RROEBAAET Gardoky t VAR 0L Lo aLiy and
sulfuric acid, and with organic acids such as acetic acid, form c acid,

propi onik adiod cohuentiensicinbtati@heiferagéshiddicci nic acid, tartaric acid,
citric acid, malic acid, oxalic acid, benzoic acid, nethanesul fonic acid

and 20 benzenesul f o & paotdin dEn@id1Rfe defit, i rfAGR idnS Mt ulds nglaSOrdaglhuded i n
a protein of the present invention. A protein of the present 1nvention or

; ts salt maypcheripiepanetolcial koQuendy ocess $xy. POl iNG.Q3t ¢k @find1pPr ot ein
rom-. :
' may be selected fromrcarboxy_ {-COOH) , carboxylate (—-C_OO") , amide
(-CONH;) and ester (-COOR),.

10 Examples of R for the ester include Cy;—4-alkyls such as
methyl, ethyl, n-propyl, isopropyl and n-butyl; Csg—cycloalkyls
such as cyclopentyl and cyclohexyl; Cs-12—aryls such as phenyl
and a-naphthyl; phenyl-Cj.;~alkyls suchasbenzyl and phenethyl;
Cr-14-aralkyls such as a -naphthyl-C;,-alkyls including o

15 —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 carbc;xy group is amidated or esterified

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

Furthei:moxje, 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.g—acyl including
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human or war m bl ooded manmalian 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 mamral tissue or cell, the
human or- manmal tissue or cell is honobgeni zed and extracted w th an acid.
The extract is then purified by conbined 5 chromat ographi cal procedures
such as reverse phase chromatography and i on-exchange chromat ography to
isolate a desired product. A polynucl eotide encodi ng an oncogenic protein
of the present invention maybe any pol ynucl eoti de conprising the above 10
nucl eoti de Segquahkenayicadidly ;AN fAIGQUCRhE RESEEL N Hfpiha ikl aseRhikpvention
(DNA or RNA, preferably DNA). The polynucleotide nay be a DNA or RNA such

as an nRNA Bntedhitplaglonsegericd dores Rive £iméd®\PiRSARL EIWAMLORs Whi ch
may be single or double stranded. Wen being double stranded, 1t may be a

doubl e- st r andedeING ihGoafdon e pyiroandesn RNA I ;a ahpbet 81011 nDWAi cRNA. When
being single stranded, it may be a sense chain, i. e., a coding chain, or
an anti sense ®limtituenteon @ side- cheimdnchai dmird RAIVMNYEL £QLd d@ epsodi ng a
protein of the present invention may be used to quantify an nmRNA of a
prot ei nSof mbbeclBie PrfesesHanplesntORN, -G Candhdg i da zknewn frfiRogher its
nodi fication, for exanple, a nethod described in Experinmental Medicine
Extra EditigmriiNovel) RCByoapdtedieiyrappbirepki®nsprotst¥ive gk8858 (for
-example, suchas Ci.g~acyls includingtypically Ci-¢—alkanoyl such
-as formyl andacetyl) ; andaconjugatedproteinsuchasaso-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 such a salt include
15 saltswith inorganic acids such as hydrochloric acid, phosphoric
acid, hydrobromic acid and sulfuric acid, and with 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 isalso included
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

19



A DNA encoding a protein of the present invention may 25 be any DNA
conprising the above nucl eoti de sequence encoding 20. a protein of the
present invention, and may be a genone DNA, a genone DNA library, the
above cell/tissue-derived cDNA, the above cell/tissue-derived cDNA |ibrary
or a synthetic DNA. A vector used for a library may be a bacteriophage, 5
pl asm d, cosm d or phagem d. A preparation of a total RNA or- nmRNA fraction
fromthe cell or tissue maybe used for anplification by a direct .Reverse
Transcri ptase Pol ynerase Chain Reaction (hereinafter, referred to as
"RT-PCR'). Ancodiagttde sespanceleavaibablisei®f. a probe DNA of the 10

“present invention may be any sequence such as a DNA sequence which

conprises a nucl eotilten segdentag o di Bakde o¥ hBmhHE ti4eleotida jSequence
of SEQ ID. No.2 under high stringent conditions and encodes a proteln
havi ng an -acheviunarsubsizamnialat 1 ysueequioealiens hfoﬁogl%ﬁ‘iz@& adPEALRldted
conprising the am no acid sequence 15 of SEQ A nucl eot i de

sequence hybikdi zablacid.t h The sxeteoti de th@ﬂu@m&feds%g dddnieg2 under
hi gh stringent conditions may be a nucleotide sequence having a honol ogy .

of about 70cbktromatmseaphiptAaf er pbbyedhaid 8Quhor &@reﬁeggggepr%%gggbly
about 90 % or 20 nore, further preferably about 95 % or nore with the

nucl eoti de chequatoeraghySEQRd Libn-&eocRanddy kinrdmadbly@BpRY bes cionrdueted in -
accordance with a knowmn nethod or its nodification, for exanple, a nethod
descri bed idesired product. :
| A polynucleotide encoding an oncogenic protein of the.
presentinventionmaybeanypolynucleotidecomprisingtﬁeabove
10 nucleotidesequenceencodinganoncOgenicprOteinofthepresent
invent'ion (DNA or RNA, preferably DNA). The polynucleotide 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, i. 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 invention, according to a known method or its
 modification, for example, -a method described in Experimental
MedicineExtragdition"NovelPCRsandtheirapplications",15{7),
1597,
A DNA encoding a protein of the present invention may

25 be any DNA comprising the. above nucleotide sequence encoding

20.



Mol ecul ar C oning 2nd (J. Sanbrook et al., Cold Spring Harbor 25 Lab.

Press, 1989). Wen using a commercially available library, 21

hybri di zati on can be conducted in accordance with an attached manual. Mbore
preferably, it can be conducted under, high stringent conditions. High
stringent conditions may include, for exanple, a 5 sodiumconcentration of
about 19 to 40 MM preferably about 19 to 20 mMand a tenperature of about
50 to 70 C, preferably about 60 to 65 C, nost preferably a sodium
concentration of about 19 nMand a tenperature of about 65 C. Mre

speci fical | y pratBhA ehcddi pgeaept oireren i balingay B2 anyegoRsishsequence
of the SEQ ID. No. 1 may be a DNA conprising the nucleotide sequence of
SEQ | D. Noa2gehomdmNantbdiagy atharibeve peali/dessfie tder iffRSENkA) RNt i ONn
may be any DNA' conprising a nucl eotide sequence encodi ng the above
partial -pepebdeeotel hét mmsenlerinedntDin, 1 Anchr@yrba aydbhgenomnaNA, a
genone DNA |ibrary, the above cell/tissue-derived cDNA the above

cel I /tissue-derivedcBNAdE sadyfor a Bywmtde! inay BNAa e ONA BIFRAINT a

partial peptide of the present invention nay be a DNA conprising a parti al
nucl eot iSde pégqemhde wfsmeidDNA plRQyendripr i Bipupddiatauval €ptd detsequenes of SEQ
I D. No.2, or a DNA conprising a partial nucleotide sequence of a DNA which
conpri ses BRN&deotidefsenubacelhylrrtiidisnamasy b uded her ansl ioGtdade ogequence
of SEQ ID. No.2 under high stringent conditions and encodes
by a direct 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
coﬁditions andéncodes aprotelin havinganactivitysubstantially
equivalent tothat of aprotein comprising the amino acid sequence
15 of SEQ. ID. No.l. |
A nucleofide sequence hybridizable with the nucleotide
sequeﬁce of SEQ. ID. No.2 under high stringent condit:i.on-s 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
sequence of SEQ. ID. No.2.
Hybridizationmaybe conductedinaccordancewith a known
method or its mbdification, for example, a method described in

Molecular Cloning 2nd (J. Sambrook et al., Cold Spring Harbor

25 Lab. Press, 1989). Whenusingacommerciallyavailable library,
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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 eeti de:sequence hybridi zable with the nucleotide sequence of SEQ ID.
No.2 is defined as described above. A hybridization nmethod and the high
stringent conditions 5 may be as descri bed above. A pol ynucl eoti de
conprising a part of a DNA sequence encoding a protein of-the present
invention or its partial peptide (hereinafter, sonetines referred to as "a
protein of the present invention") or a part of a nucleotide sequence

conpl enent arhybiG diaat hen ¥ bayc@RRaITRS $n a AW @S cWak t R an2g R LNcodi ng
a protein . of the present invention or its partial peptide. According to

t he present namuedti oMoran parifiezabie, pel WaucRot éelai{dtee ejrgje%ci}g)ghcapabl e
of inhibiting replication or expression of a protein gene of the present

i nvent i on -degirgngent Scamili tsyrishesi zed on the basi s of nucl eoti de sequence
data on a DNA encoding the cloned or determ ned protein of the present
invention. Such a pélgmuetiréoyénte donddltdbasagd)linedidde rdpybrhabzedwith an
RNA of a protein gene of the present invention to inhibit synthesis or
activitides efdihe RiMgendratégnlaft ebont2(l oNid alM, X RESIHY hod RLOL ei n
gene of the present invention via interaction with an RNA related to a

protein of thepmdsewta tenpenstare of awdymnsiclteotd de, GraFeaBIyabuE0 a
selected sequence in the RNA related to a protein of the present invention
' 60 to 65 °C, most preferably a sodium concentration of about
19 mM and a temperature of about 65 °C.
More specifically,’a DNA encoding a protein comprising
10 amino apid sequence of the SEQ. ID. No.1 may be a DNA c.omprising
the nucleotide sequence of SEQ. ID. No.Z.
ADNA encoding a partial 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 above cell/tissue-derived cDNA library or a synthetic
‘DNA.
A DNA encoding a partial peptide of the present invention
may be a DNA co_mprising a_partial nucleotide sequence of a DNA
20 comprising the nucleotide seguence of SEQ. ID. No.2, or a DNA
comigrising apartial nucleotide sequence of a DNAwhich comprises
anucleotide sequence hybridizéble with the nucléotide segquence
of SEQ. ID. No.2 under high striﬁgent conditions and encodes
@ protein having an activity substantially equivalent to that

25 of aprotein comprising the amino acid sequence of SEQ. ID. No.1.
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and a pol ynucl eotide specifically hybridizable wwth 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 treatnment or diagnosis of a disease. The term
"corresponding to" as used herein nmeans honol ogy or conpl enentation to
apart icular sequence 5 of a nucleotide including a gene, a nucleotide
sequence or a nucleic acid. The term"corresponding to" in terns of

rel ati onshi p between a nucl eotide, a nucl eotide sequence or a nucleic acid
and a peptide (prot&ha) genkteatide r efeienice anyBHiAOzawrd d witd QA €i n
(peptide) , a conmand derived froma sequence 10 of a nucleotide (nucleic
aci d) or itshwdmgtédensaqyerssuwEnSEQ. FXxampl. esiofder el ek akd£cf gLt
domain may include a-5 -termnal hairpin loop, a 5 -term nal 6-base pair
repeat, a 5'akaareni nal untranslation domain, a protein translation -
initiating.codon, a protein coding domain, an ORF translation stop codon,
a 15 3'-term nal' nohhybahdi aadiim werteidendtd high 5t ndhgaal deiii®nsdonai n
and a 3'-termnal hairpin loop in a protein gene of the present invention,
but any dond@iay be aspieseiibagbmport.t he present invention may be sel ected
as a target. Relationship between a given nucleic acid a- 20 pol ynucl eoti de
conpl enentary to ath|mdgnugligetidefcantrdisgety aqumitn ofaadDhRtssegiknact ar get
and a hybridi zabl e pol ynucl eoti de can be called "antisense". Exanples of
an anti sens@nﬁ@ﬂymélp@@ﬂ:ede ofi e prds ea t joiventid baotriide peargikil Hepd ide

2- deoxy D-ribose, a
(herelnafter, sometimes referred to as "a protein of the present

invention") or a part of a nucleotide sequence complementary
10  tothe DNA may 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) capabl'e 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 polynucleotide (nucleic acid) can be -
hybridized with an RNA of a protein gene of the present invention
to inhibit synthesis or activities of tﬁe 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
invention. A polynucleotide complementary to a selected

 sequence in the RNA related to a protein of the present invention .
.. and a polynucleotide specifically hybridizable with the RNA

25 related to a protein of the present invention are useful for
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pol ynucl eotide conprising D-ribose, other types of 25 polynucleotides as an
N-gl ycoside of purine.or pyrimdine base 24 and other .polyners conprising
a non-nucl eotide structure (for exanple, a comercially available protein-
nucleic acid and a synthetic-sequence specific nucleic acid polyner) or
other  polymer ‘having a special bond al though the polymer conprises 5 a
nucl eoti de having a conf igurat ion which can accept base pairing or base
attachment as observed in a DNA or RNA. These may be a doubl e-stranded
DNA, a singl e-stranded. DNA, a doubl e-stranded RNA, a single-stranded RNA
or a DNA: RN&dulbrtidg heyntayllingher vivochtide vaepdidimdspebunyelLot i des
(or unnodified 10 ol igonucleotide), those having a known nodification such
as a tag krowteiin gheeaof tle gapping, inetdyiat, ohd repl seesadnolor at

| east one natural nucleotide with an anal ogue and an intranol ecul ar

nucl eot i de rhidighiosati of;a tdiseashavilg aermoneshesgrshdiondtbf ois axpl e,

met hyl phosphonat e, 15 phosphotriester, phosphoran date and carbamate);
those havi ngerzinhengedtomoddgpbr soinp LementHtaioh figa PORE il iT LAEIR,
phosphor ot hi oat e and phosphorodi thioate); those having a side chain group
i ncl udi iy a gfr et eval detinieclieatedingucigease hnhididdyide beyh&ce &y anti body,
a signal peptide and poly-L-lysine) or a 20 sugar (for exanple, a-
nonosacchar ingeleithesddsonprhsi hgran "dontrespundeny eompaimndeéfns exanpl e,
acridine and psoralen); those conprising a chelating conpound (for
exanpl e, a metakjionshimdietaetn e nwel abtidey @nnaoleatidxisdyzabnge reat al ) ;

t hose

nucleicacidand a peptide (protein) generally refers to an amino

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

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

Examples of a preferable target domain may 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 coaing 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 proteingene of the present
invention may be selected as a target.

| Relationship between a given nucleic acid a

20 polynucleotide complementary toat least a part of atarget domain

and between a target and a hybridizable polynucleotide can be

called "antisense". Examplés of an antisense polynucleotide

include a polynucleoi.:ider .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 a-anoner type nucleic acid). The terns 25 "nucl eosi de",
"nucl eotide" and "nucleic acid" as used herein may include not only those
cont ai ni ng purine and pyrimdine bases but also those further containing
anot her nodified heterocyclic base. Such a nodified substance may contain
nmet hyl at-ed purine 5 and pyrimdine, acylated purine and pyrimdine or other
het er ocycl es. A nodified nucl eoside and a nodified nucleotide may be
nodified in a sugar noiety; for exanple, one or nore hydroxyls nmay be
repl aced wi ehdactizngehyoersldopbat stngraonpn-~noelamyidee s€ enveited flort 0

anot her functional group such as ether 10 and am ne. An antisense

pol ynucl eot egempheac| ®icommerdiably tdvailpbéseptoteiie muic0BitSaciy BNA aDNA or
nodi fied nucleic acid (RNA, DNA). Exanples of a nodified nucleic acid

i ncl ude, busyntheti¢ridmenre, spesiffarnaeléimmtavivl gioliyhicephospbaher
derivative of 15 a nucleic acid and those resistant to deconposition by a
pol ynucl eospdéymederaringnaospeyoirmic beat dehritaleyh Aheapdl gRhseompekesc aci d

of the present invention maybe preferably designed, for exanple, such that
t he ant Psens@usdebéide heving s condégunatei orsvhabtiechnaacept basé baianhysense
nucl eic acid has a higher 20 perneability in a cell, it has affinity to a
t arget . senserchrés atterhinént tas sbsexved irhe BNAI GeRNA.NUMH¥Lmagi Bei s made
| ess toxic. A variety of such nodifications are well known in.the art, and
have been désoubdedstrandayt Dikaapliagld-sKasmdkediDNRL a double-stranded
RNA, a single-stranded RNAor a DNA:RNA hybrid. Theymay further
include unmodified polynucleotides {or unmodified
10 oligonucleotide), those having a knc;wn modification such as a .
tag known in the art, a capping, methylation, replacement of
at least one natural nucleotide with an analogue and an
intramolecular nucleotide modification;l ‘those having a
non-charged bond {for example, methylphosphonate,
15 phosphotriester, phqsphoramidate and ca.rbamate) ; those having
a charged bond or sulfur-containing bond (for exémple,
: phosphorothioate and phosphorodithioate); those having a side
chaingroup includingaprotein (anuclease, anuclease inhibitor,
toxine, an ant;ibody, a-signal peptide and poly-L-lysine) or a-
20 sugar (fpr example, a monosaccharide); those comprising an
intercurrent corﬁpound (for example, acridine and psoralen);
those comprising a chelating compound (for exampie, a metal,
a radioactive metal, boron and an oxidiz'ing 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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al ., Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 25 1992; S.
T. Crookeetal. ed., AntisenseResearchandApplications, 26 CRC Press, 1993.
An antii sense nucleic acid of the present invention may conprise a
converted and/or nodified sugar, base and/or bond, and thus may be

provi ded as a special formsuch as a |liposone 5 andam crosphere, naybe
applied in gene therapy or maybe 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 |i'putlepsiadst| Mhidlicerader ognd tihcd e§ 8l hc I@NMYANG A hb AT £ASI NG

an 10 uptake of a nucleic acid (for exanple, a phospholipid and
chol est er ol JnaEkaripideendif ol  tipb sk P60t £1 o] Bl et b Pihi d K Ml s
chol esterol and its derivatives (for exanple, cholesteryl chloroformate

and chol i c &nitdy1lsd thomy fhetledt 86heinify AndthePhodi ri&d AbPakobfcpihuc! eic
acid via a base, sugar or 15 intranol ecul ar nucl eosi de bond. Anot her

avai | abl e grwisge.maguchhe, mddirf i@xasi S arf CARPIBALHE A UR tHRAGIHELCH: +9hd ocat ed
at a 3'- or 5 -terminal in a nucleic acid for preventing deconposition by

a nucl edse such pyrimiciinel easslanedRNASS.nEXamdP! ﬁﬁri’rﬁi@ﬂ?@ o® CARRING group
include, but not limted to, those known as a 20 hydroxyl -protecting group

in the art swtlerasyglysol & noilfddidnguc i siefehyd € Aed Haledaitc]l cot ide
tetraet hyl eneglycol. Inhibition of activity of antisense nucleic acid can

be det er m nedyubengodi fireahdhonmantasfméier o E9eNbxbiyed) i or more
hydfbxyls 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 polynucleptide (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 inventionmaybe preferably designed,

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 hodifications are well known in the

art, anq have been disclosgd 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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an in vivo or in. vitro gene expression systemof the present 25 invention,
or an in vivo or in vitro translation systemin a 27 protein of the
present invention. Thenucl ei caci dmaybeapplied to a cell by any of various
known nmet hods. A DNA encoding a protein of the present invention may be

| abel ed by a known nethod; for exanple, isotope |abeling, 5 fluorescent

| abeling (for exanple, fluorescent labeling with fluorescein),
biotinylation and enzyne | abeling. A DNA fully encoding a protein of the
present invention nmay be cloned by anplification by a known PCR using a
synthetic DRA& preses ffrising a partial nucl eotide sequence in a pr ot ein
10 of the present invention, or selecting a DNA integrated in an

appropri ate vect or Zyahybsénse aticipividdid battHeapeteaniinreat i BiNAafr agnent
or synthetic DNA encoding a partial or full-length of a protein of the
present i nveptpohse lybondéziadd amdiey tedi tierdeaged, basd andgxamam, a

nmet hod descri bed in Ml ecular 15 Coning 2nd, J. Sanbrook et al., Cold
Spri ng Har bendlLalis Rregsbe prifBi%iedMern upiendad formeswitalalsya avigidsaklee

l'i brary, hybridization can be conducted in accordance with an attached
manual . SA segdemicrobphe BiNAmawpebepliadshgenedheshng ox Maybaprdiidesuch as
Mut anTM super Express Km (Takara Shuzo Co., Ltd.), 20 MutanTM K(Takara
Shuzo Co., bBsdinaddycta kBvewmp et hbdushan add@BALihAl PR a bped idupkex .

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

appl i cat i onadduNsushcadipal i yelioeeacting as a neutralizer to a charge

in a phosphate structure and a hydrophobic adduct such as a lipid

enhancing interaction with a cell membrane or increasing an

10 uptake of a nucleic acid {(for example, a phospholipid and

cholesterol). Examples of a lipid preferable for addition

include choiesterol and its derivatives (for example,

cholesteryl chloroformate and cholic acid). It maybe attached

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

15 intramolecular nucleoside bond. Another available group may

ke, for egample, 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 tetraethylenegiycol.

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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pepti de may be used as such, or if desired used after digestion 25 by a
restriction enzynme or addition of a |linker. The DNA may 28 have ATG as a
transl.ation initiating codon at the 5 -termnal and TAA TGA or TAG as a
transl ation 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 the present
i nvention maybe produced by, for exanple, (i) excising a desired DNA
fragment froma DNA encoding a protein of the present invention and (ii)
ligating therNaihbEyirdsenthiavdawnshl eamaafud Alcmielay bdaplied
appropriate expression vector. 10 Exanples of a vector which can be used

include pl aswi dscellerbyeshy raimviarieaki kfdwi xamise, PBR322, - pBR325; pUC12

and pUC13); plasm ds derived fromBacillus subtilis (for exanple, pUB110,

pTP5 and pd 94); plaoxaendedivgd bretean oeast piddenteiadbheiod L9 and
pSH15) ; bacteri ophages such as X-phage; 15 mammualian viruses such as

retrovirusede valseled dowiar k866N aEthddaCcaboVékatgslss, PAbtdde MbHLingRe/ CW;
pRc/ RSV, and pcDNAI/Neo. A pronoter used in the present invention may be
any proriot eflappespsnatiabed iaghosér Wkedpls, JENE REUDTSLOPe 1 F0f wiekanpl e,
when using a manmal ian cell as a host, an SR a-pronoter, 20 an M
pronot er, aflbbyesddipr ormitcdrinydatibh piradradreiymer 1aBeldiyg TK  pronoter nmay be
used. Anong these, it is preferable to use a CW (cytonegal ovi rus)
pronoter or an SR & pNAanDilaly. eMhelind #@Sbtein of the present invention

may be cloned by amplification 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 Harbor Lab. Press,
1983. Whenusingacommerciallyavailable library, hybridization
can be conducted in accordance with an attached manual.

A sequence of a DNA may be transformed using a known
kit such as Mutanm-—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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is an Escherichia coli, a trp pronoter, a lac pronoter, a recA 25 pronoter,
a X-PL pronoter, an | pp pronoter and a T7 pronoter 29 are preferable; when
a host is a Bacillus, an SPOl pronoter, an SP02 pronoter and a penP
pronoter are preferable; when a host is an yeast, a PHO5 pronoter, aP&K
pronoter, a GAP pronoter and an ADH pronoter are preferable. Wen a host
is an insect cell, 5 a polyhetrin pronoter and a P10 pronoter are
preferable. |f desired, another expression vector can be used, including
t hose conprising an enhancer, a splicing signal, a poly-A addition signal,
a sel ecti on hawek BTG e GOt raxis ISVAOn LRPLiSBIAPR AP HN thBes elnafiBla)
sonetines referred to as 10 "SV40ori"). Exanples of a sel ection nmarker

i nclude di layerirzgl BtRor EHGatastr (iidlatiibaldteh couemiid iRs3 raf &ifedh 1,0 as
"dhfr") gene [nmethotrexate (MIX) resistant],. an anpicillin resistant gene
(her ei naf t eThesonats Iets ohef i tied ing 6SASABRIthe t28fs BatiRAN¥ELP JRRISt ant
gene (hereinafter, sonetines referred 15 to as "Neor", (418 resistant). In

parti cul ar, malgeheusdded tiingdlahr agppepABate SBILELLOS DRK kaﬂ:[aé:lt%jrﬂg a dhfr
gene del eted Chinese Hanster cell, integration of a desired gene maybe
sel ected using a thynegbresgiefi ciertorTesi um pheteisebecthen gradeak, a
reporter gene or drug resistance 20 gene is used (New Bi ochem cal
Exper i ment alinzeot Loe s ShierproBeickadak uf i kkefp1078)) Sxcisitheh GedGhdal ||, 3.6
Manmal i an cell expression vector, p84-103). Exanples of a conbination of a
drug resi st BN8érggnentfiloma 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,
PpUBL110, pTP5 and pCl94); plasmids derived from én yveast (for
example, pSH1Y9 and pSH15); bacteriophages such as A~phage;
15 mammalian viruses such as retroviruses, vaccinia viruses and
baculoviruses; pAl-11; pXT1; 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, whenusing amammalian cell as a host, an SR o-promoter,

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

Among these, it is preferable to use a CMV
(cytomegalovirus) promoter or an SR a—prdmoter. When a host

is an Escherichia coli, a trp promoter, a lac promoter, a rechA

25 promoter, a A-PL promoter, an lpp promoter and a T7 promotef
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a drug which can be used include: 25 (1) a conbination of a

puronyci n-N-acetyltransferase 30 gene and puronycin; (2) a conbination of
an am:nogl ycosi de phosphotransferase gene (APH) and (418; (3) a

conbi nati on of a hygronyci n-B phosphotransferase 5 gene (HPH) and
hygronyci n-B; and (4) a conbi nati on of xanthi ne-guani ne
phosphori bosyl transferase (XGPRT) .and nycophenol ate. Wen a parent cell
strain i's a hypoxant hi ne-guani ne phosphori bosyltransf erase (HGPRT) or

t hym di neki nase (TK) 10 deficient strain, a conbination of these genes and
HAT( hypoxantadniengreéaraioht erwhenandnd sy nidianghciByude ansedol Proyseaf ol ate -
reductase. or anpicilli-n resistance gene mnay be used as a sel ection marker

gene. |f neces$EO3 pramstegnahdsegeangeroaPRE o Ririedd e fiad H0ghen Ahdst added
to the NNtermnal of a protein of the present invention. Wen a host is an

Escheri chi a icoki yeasPhoA PHOE natonzecue NEEGK pdonéfe NRASAS gRaloEEgUSRACE Ay
be used; when a host is a Bacillus, an a-anylase signal sequence and a
subtilisin singhd psegueacarenpye berdlsed; wWhan achdiStisish dRs¥edsde112n MFa
si gnal sequence 20 and an SUC2 signal- sequence naybe used; when a host is a
mammal | &n  eebblyhat firs giomotiegnahdseqREN Gomded atdterdLsaibIsd gnal
sequence- and an anti body-nol ecul e signal sequence may be used. A vector
conprising a DNA encdiewiedyr aneitheof ekpfession vector can be used,
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 "SV4OQri"). 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
-dhfr gene as a selectionmarker using a dhfr gene deleted Chinese
| Hamster cell, integration of a desired gene maybe selected using
‘a thymidine deficient medium.
Asaselectionmarker,areportergeneordrugresistance
20 gene 1is 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 ef a puromycin-N-acetyltransferase
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present invention thus constructed may be used to produce a 25

transformant. 31 A host may be, for exanple, an Escherichia coli, a
Bacil lus, an yeast, an insect cell, an insect or a manmalian cell.
Exanpl es of an Escherichia coli include Escherichia coli 5 K12 DH (Proc.

Nat|. .Acad. Sci. USA), Vol. 60, 160 (1968)], JMLO3 [Nucleic Acids
Research, Vol. 9, 309 (1981)], JA221 [Journal _of Mol ecul ar Bi ol ogy,
Vol . 120, 517 (1978)], HB101 [Journal of Mol ecular Biology, Vol.41l, 459
(1969) ] andC600 [ Cenetics, Vol. 39, 440 (1954)]. 10 Exanples of a
Baci | | us incderde ddacipruaysuiilis M 114 [Gene, Vol. 24, 255 (1983)] and
207-21 [Journal of Biochem stry, Vol. 95, 87 (1984)]. Exanples of an -yeast

i ncl ude Saccharonycgs)cerevi si 8smbiNd2donAH22 ., NAS7- 114 §£Q
6%5552 %% chia

20B- 12; Schi zosaccharonyces 15 pombe NCYC1913 and NCYC2

pastoris KMihosphoteaAErofasd deteeqnr®! hnaWhiergt he virus is AcNPV, an
established cell derived fromarnyworm|arva (Spodoptera frugi perda cel

Sf cell), an ML cekB) desdnteichfuiom & HiHgHo P(@RnIﬁ'p@x@%BhHﬁkf’néc}feraaseH' gh

Five' cell derived froman egg of 20 Trichoplusia ni, a cel rived from
Mamest r & br agsiecd@PRS &nd C8ldrdigidivied; f 49 Esti gnena acrea may be used.

Wien the virus is Bn\NPV, an established cell derived from sil kworm ( Bonbyx
mor.i "N cell; BN ¢ejl) may becdppinatxaipl esopf thgamtneedlygdHich
| phosphoribosyltransfgrase (XGPRT) and mycophenclate.

When a parent cell strain is a hypoxanthine-guanine
phosphoribosyltransferase (HGPRT) or thymidinekinase (TK)
10 Adeficient 'strain, a combination of these genes and

HAT (hypoxanthine, aminopterin and thymidine) may be used.
Dihydrofolate reductase or ampicillin resistance gene

may be used as a selection marker gene.

Iif 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 seqﬁence and a subtilisin signal sequence
may be‘used; when a host is an yeast, an MFo signal sequence
20 andanSUCZsignalsequencemaybeused;whanahostisanmmmalian
cell, an insulin signal sequence, an o -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 construgted may be used to produce a

25 _transfo;mant.
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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, 32 213-217
(1977)). Exanples of an insect include silkwormlarvae [ Maeda et al.,
Nat ure, Vol.315, 592 (1985)]. Exanples of a manmalian cell include a siman

cell COs-7 5 (COSs7), Vero, a Chinese Hanster cell CHO (hereinafter,
referred to as "CHO cell"), a dhfr-gene del eted Chi nese Hanster cell CHO

(hereinafter, referred to as "CHO (dhfr) cell") , a murine L cell, a _
murine AtT-20, a murine nyeloma cell, a rat G43 and a human FL cell. 10 An
Escherichia coli may Beskraasf gemed,in t

nmet-hod described in Pr og ? Aca%k ‘%SA%)‘&l F\7\Mlh 25'&% gé?%7§) or
Gene, Vol . 17pac{l0f,1982)=a4x BaG | LAt

with, for. exaacrrpl e, a ne %%d descrl %I ecu r%‘S‘?é{naégrnera cs)

15 Vol . 168, ddj; (1979). An yeast may be transfor med in accor dance W|th for
exanpl e, a nethod described in Methods in Enzynol ogy, Vol.194, 182-187 :

(1991) orProc. Natl gxARAtles S€hn Eg%e§¥8hlg§o }g%glﬁ&%ﬁé):]fqerf&mig'é?ff cell

or an insect may be transfor rred In accor ance W

ggtP?gng?g(r::r%%elgﬁigggglr:g/g-r%?ghv%a%gysu Uggﬁg?il%%e’)m{ﬁ& escr‘?ﬁedgl n CeII
Technol 0gy Epiid di¥SHEids Research, Vol. 9, 309 (1981)], JA221 [Journal
C of Molecular Biology, Vol.120, 517 (1978)], HB101l [Journal of
MolecularBiology, Vol.41, 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; Schizosaccharomyces

15 pombe NCYC1913 and NCYC2036; and Pichia pastoris KM71.

In terms of an insect cell, when the Virus is AcNPYV,
an established cell derived from armyworm larva (Spodoptera
frugiperda cell; Sf cell), an MGl 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 BmNEV, 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 S£9. cell (ATCC CRL1711) and an S£21 cell,

- 25 which have been described in Vaughn, J. L. et al., In Vivo, 13,
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8, New Cell Technol ogi cal Experinent Protocols. 263-267 (1995) 25 (Shuju
Co. Ltd.) or Virology, Vol.52, 456 (1973). 33 Thus; a transformant which
has been transformed with an expression vector conprising a DNA encoding a
protein of the present invention can be obtained. Wen culturing a
transformant for which a host is an 5 Escherichia coli or Bacillus, an
appropriate nmediumused for <culturing is a liquid nmediumcontaining a
carbon source, a nitrogen source, inorganic materials and so on needed for
growing ‘the transformant. Exanples of a carbon source include gl ucose,
dextrin, sol2b3-€1st gnén7apd sucrose. Exanples of a nitrogen 10 source

i ncl ude inorganic and organic materials such as amonium salts, nitrates,

corn steep |iquor, Pephphes ofasei Dnsd@AtirRILHACEL ] kM3 vaakenadgs pot at o
extract. Exanples of an inorganic material include calciumchloride,

sodi um di hy#Ftogdnphtisphat ¢ Vand 188gsegi ympehj pri de. An yeast extract,
vitam ns and/or 15 grow h accelerating factors nay be added. The nedi um

desirably ,has a pEkafiphdxoof afndnnaliaA @5l enabld £6ambka @ ace®di um for
culturing an Escherichia coli nmay be an MD medi um cont ai ni ng gl ucose and

casam nc® aci @BV |, Ivero, JoahhatsoHamsperic@nt GHO Thibd Btdd @y, 2Pe f8neld Cs,
431- 433, Cold Spring Harbor LaboHumanory, New York, 1972]. |f necessary,

an addi ti ondlo ag&eHosaell"ds 8 dbfr-yadelddiateyl i1t Gl SRyt b€ cadded;d or
efficient pronoter activity.
{(hereinafter, 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 Esch_erichia coli may bé transformed in accordance
with; for example, a method described in Proc. Natl. Acad. Sci.
USA), Vol.69, 2110 (1972) or.Gene, Vol.1l7, 107 (1982j.
A Bacillus may be transformed in accordance with, for
example, a method described in Molecular & General Genetics),
15 Vol.168, 111 (1979).
An veast 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 transfofmed 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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When a host is an Escherichia coli, culturing is 25 generally conducted at
about 15 to 43 C for about 3 to 24 hours 34 under, if necessary, -aeration
and/ or- agi tati on. When a host is a Bacillus, culturing is generally
conducted at about 30 to 40 C for about 6 to 24 hours under, if necessary,
aeration and/or agitation. 5 Wen culturing a transformnt whose host is an
yeast, exanples of a culture nmedium which can be used include a Burkhol der
m ni rum medi um [ Bostian, K L. et al, Proc. Natl. Acad. Sci. USA, Vol.77,
4505 (1980)] and an SD nedi um containing 0.5% of casamno acid [Bitter, G

A. et al., Proc. NatthusAcactkradGifortSAL WHoidMPlhasBbeeh3Btadsi84kdl with PH of
the mediumis preferably adjusted to about 5 to 8. Culturing is generally

conduct ed atambaptefiot @edbof doprabonl LANARNKDIIOY $ pHBE8En of the
i f' necessary, aeration and/or agitation. Wien culturing a transformant in

whi ch a hostpiesemt iinseatiodScarelde @btiaageqt, a culture may be a Grace's
I nsect Medium (Grace, T.C C, Nature, 195, 788 (1962)) containing
addi tives such as WBefo dednnyingnent £ah HEMnRM S EoWNWASCIRRPHORE 8L 6yn A pH of
the mediumis preferably adjusted to about 6.2 to 6.4. Culturing is
general |y cdimhbetrédhin abbitor2Ba€ildisabotitapdrbpriataseditdensed- 28 if
necessary, aeration and/or agitation. Wien culturing a transformant in
whi ch a hostculduaingnimaki ahqesd | medixani@ta@hiagCul tHEBoh NSbeER: any VEM
medi um containing about 5 to 10 % fetal bovine serum|[Science, Vol. 122,
nitrogen source, inorganicmaterials and so onneeded for growing '
the transformant. Examples of a carbon source include glucose,
dextrin, _soluble'starch and sucrose. Examples of a nitrogen
10 source include inorganic and organic materials such as ammonium
salts, nitrates, cornsteepliquor, 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 medium desirably
‘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 38
—-indolylacrylic acid may be added for efficient promoter
activity.

When a host is an Escherichia coli, culturing is

25 generally conduc_:ted at about 15 to 43 °C for about 3 to 24 hours
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501 (1952)], a DVMEM nedi um (Virol ogy, Vol .8, 396 (1959)], an 25 RPM 1640
medi um [t he Journal of the Anmerican Medical Association, 35 Vol.199, 519
(1967))) and a 199 nedium [ Proceeding of the Society for the Biological
Medicine, Vol. 73, 1 (1950) ]. A pH of the medium is preferably adjusted
to about 6 to 8. Culturing is generally conducted at about 30 to 40 C for
about 15 to 60 hours under, 5 if necessary, aeration and/or agitation. As
descri bed above, a protein of the present -invention may be produced in an
intracellular, cell-nmenbrane or extracellular region of a transformnt
cell. A protwiderof ifheepessent, iawrattionnaadficbeadsaidiond and 10 purified
fromthe above culture by, for exanple, the followng nethod. A protein of
the present inventi®hesaa hesextsaat ehdinams, cel yhedndacs egbrepsl el |'s by,
as appropriate, a nmethod where after culturing, the bacteria or the cells
are col | ect esprighachediSak rdwmtpBocedwi® °Ct hey adiofitS gSHende ol s anfoper
buffer, the Dbacteria or the cells are |lysed using ultrasonic, |ysozyne
and/ or freedl mgcandathavasmptitdmeantiey agecseidd. fuged or filtrated to
give a crude extract of. a protein of the present invention. The buffer may

contai nf protein ndged iced tanthg as ttaaafapdaR Weae Hoae ihydnogddar,i de and

a surfactant such as Triton X-100TH Wen a peptide is secreted into a
cul ture nediexampibe ofactudtiuare med itherhdehl i rdieu sepaidhei § Berridier -
supernatant by a known nethod after culturing, and then the supernatant is
col | ect ed. minimum medium [Bostian, K. L. et al, Proc. Natl. Acad. Sci.
' "USA, Vol.77, 4505 (1980)] and an SD medium containing 0.5% of
casamino acid {Bitter, G. A. ef al., Proc. Natl. Acad. Sci. USa,
10 Vol.81, 5330 (1984)]. A pH of the medium is 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
15 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 3 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,
.20 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 A
cbntaining about 5 to 10 % fetal bovine serum [Science, Vol.122,

501 (1952)], a DMEM medium [Virology, Vol.8, 396 (1959)}]1, an

25  RPMI1640medium [the Journal of the AmericanMedical Association,
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A protein of the present invention contained in the 25 culture supernatant
or the extract thus obtained may be purified 36 by an appropriate

conbi nati on of known separation/purification nmethods. Exanples of such
known separation/purification nethods include nethods utilizing a
solubility such as salting out andsolvent precipitation; nethods mainly
utilizing a 5 nol ecul ar weight difference such as dialysis, :
ultrafiltration, gel filtration and SDS-pol yacryl am de gel

el ectrophoresis; mnmethods utilizing a charge difference such as

i on- exchangevolraones sy apay) 1 BBHROUSS whilh ki (4 osR8Q1 hid & rafild 8bLYespch as
affinity chromatography; nethod utilizing a hydrophobicity 10 difference

such as revefeetiphhsel &y g 1nesd 0F i) CRo 1 1781 T (1666 OfBA RErAR e ndfd et hods

an isoelectricpoint difference such as isoelectric focusing. Wen the

protein of tieppetsedtily augnstad cohusoabbaiongd duitarfinged geferdfiFan be
converted into a salt by a known nethod 15 or a nodificCation thereof. In

reverse, whetoriducicedodt aibded 36 o 38l tc fok £ELA 5CEHVET hetrkntyd free
‘formor another salt by a known nethod or a nodification thereof. Before

or afterS puriff neakssarya prmitgionh @hdybe #gesaiton.i nvention produced by a
reconbi nant nay be attacked by an 20 appropriate protein nodifying enzyne
to be nodified as appreprirabedaibdve, paldrodkhy &Ry Rkt i teentEeapl es of
a protein nodifying enzyne include trypsin, chynotrypsin, :
ar gi nyl - endopept belagesodueetiei inkiamsdntrdcel yenst das@1l-membrane or
' extracellular region of a 't.ransformant cell.
A protein of the present invention can be isolated and
10 purified from the above culture by, for example, the following -
method.
A protein 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 extracf of a protein of the preseﬁt 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 cells are separated fromthe superna'tant 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 obtained may be purified
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An antibody to a protein of the present invention 25 (hereinafter,
sonetines sinply referred to as ™an anti body of 37 the present

i nvention") nay be either polyclonal or nonoclonal as long as it is an
anti body whi ch can recogni ze an antibody to a protein of the present
invention. The antibody to a protein of the present invention can 5 be
produced by a known nethod for preparing an anti body or antiserumusing a
protein of the present invention as an antigen. Preparation of a

nmonocl onal anti body (a) Preparation of a nonoclonal antibody producing c¢el

A protein ofpy b agi' a%@@&at@‘é%ﬁbhﬁ&tié‘n BB R ééﬁal%tqron/éﬁrwl&%wat hon

with a carrier diluent to a site in a warm bl ood ani ma ere an

anti body camdhddsQdUCEHamFids SPPkuEAt IIbwnd FEGUME iSnGRIPL 8120 on
i nconpl ete adj uvant may be applied for inproving antibody-producing

ability. It dexhcgnendldde apphogsd uQE!ﬁE?.zir’f'g 2 éal&mec!@ssé@ﬁ agbgn%&il%ﬁ o 10

times 15 in total. Exanples of a-warm bl ooded ani mal "i ncl ud

rabbit, dog,ouduidiRR b Ored®YsiRcibatat $H8EPme IR&s %H&lupg}llﬁwhzl%ﬂaer ably
mouse and rat. For preparing a nonoclonal antibody producing cell’, an

i ndi vi dugl Qmelajuuh@g«@rgh&rmm)énbbtﬁchfé@@haw@wf *allQQQ_%ﬁlt@é)c %H mal
i mruni zed by an antigen such as mouse is selected and a spleen or [‘ynph

node is isol@hedid thatSodayadabberpdiialryiamrupi é@&' %@ecée?o@{ﬁfé%.‘?L@)’
producing cell contained in the isol atearnay be " fused to a nyeloma cell of
the sanme or m@tBolkenentlizing a charge difference such as ion-exchange '
chromatography; method.s utilizing specific affinity such as
affinity chromatography; method utilizing a hydrophobicity
-10 difference ‘such as reverse phase high performance liquid
chromatography; andmethods an isoelectricpoint difference s-uch
as isoelectric focusing.
When the profein of the present invention thus obtained
is a free form, it can be converted into a salt by a known method
15 or a modification thereof. 1In reverse, when it is obtained as
a salt, it can be converted into a freAe form or another salt
by a known method or a modification thereof.
Before or after purification, a protein of the present
invention produced by a recombinanﬁ may be é.ttacked 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 tryps_in,‘ 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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animal to prepare a nonocl onal antibody produci ng hybridoma. 25 An anti body
titer inanantiserum can be determ ned by, forexanple, 38 reacting a

| abel ed peptide described |ater with the antiserum and then neasuring a

| abel activity bound to an anti body. Fusion nmay be conducted by a known
met hod such as a Kaehler-MIstein.  nethod [Nature, 256, 495 (1975)]. .
Exanpl es of a fusion 5 accel erator include pol yethyl eneglycol (PEG and
Sendai virus, preferably PEG Exanples of a myeloma cell include those of
a warm bl ooded animal such as NS-1, P3Ul1, SP2/0 and AP-1, preferably
P3Ul. A pref Ehaml:eeswmbﬁwerrﬁtibﬁ"@fm@nbar&itbsé&yp&g,@r&gchglogl%lcllogg@I een
cell) to a nyeloma cell is about 1:1 to 20:1, PEG (preferably PEGLO00 to
PEG6000) is addeohnd Gasa1tCDﬁlGﬂﬂTaha&beﬁyotfrhﬁé’IQldanlge&@glgﬂze%arﬁ%gtﬁbgdﬁe||
fusion can be efficiently conducted by incubation at 20 to C, '
preferably 86 &opB3teirf of fthéopAdsaritn.intenfisBnocl onal anti body produci ng
hybri doma can be screened by any of various nethods; for exanple, by

addi ng a hybri doma Ttel sntriblypes rapadtein of shé iptepBase d@ntdon can

m croplate) in which a peptide (protein) antigen has been .adsorbed
directl ySor ba pombigeal ibgnawkhbwa matké@rfoi f;ﬁfbgﬁddh?gaaoaaﬂlg@ay or

-i mmunogl obul i n anti body (when a cell used for cell fusion is a mirine
cel |, an antarnbamem unimoghobteimonthiehntisdns 1fRHAY 1 ofifasPibREDgén ] abel ed
with a radi oactive agent or enzyme, and finally detecting a nonocl onal
ant i bodybounBrematdic.onobf da plaseslonal antibody

(a) Preparation of a monoclonal antibody producing cell
A protein of the present invention is applied alone or
i0 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 édj uvant 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 s.pleen or lymph node is isolated 2 to 5 day.s after final
immunization. An antibody producing cell contained in the
isolatedmay be fused to a myeloma cell of the same or a different
animal to prepare a monoclonal antibody producing hybridoma.

25 Anantibodytiterinanantiserumcanbedetermined by, forexample,
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or alternatively by adding a hybridoma culture supernatant to 25 a solid
phase in which an anti-imunogl obulin antibody or protein 39 A has been
adsor bed, adding a peptide |abeled with a radioactive agent or enzyne, and
finally detecting a nonoclonal antibody bound to the solid phase. A

nonocl onal anti body can be selected by a known method 5 or its

modi fication. It can be generally using a mediumfor a mammalian cel

cont ai'-ni ng HAT (hypoxant hine, am nopterin and thym dine). Anedium for

sel ection and breedi ng maybe any nmedium in which a hybridoma can be grown;

for. exanpl e, raacRiNg al64ie] 4t Pieplt M BEd11 410 R AT hPERE ARl rQnt O 20%
fetal bovine 10 serum a G T nediumcontaining 1 to 10% fetal bovine serum

(Wako Pure gherheakeaorihdd. J)ab@a@cﬁmwryom@ecd@dwmﬁ@a Culs,yibRg @
hybri doma (SFM 101, Ni ssui Pharmaceutical Co., .). A culturing

t enper at ur e inay genepalihyt & Hyoadkhdun &é@h@ﬁaehidh aQOéltKae?ﬁeQ MA16eLiNT i Ng
period is generally 5 days to 3 weeks, 15 preferably 1 to 2 weeks.

Cul turing mayebtiodemraniley, copducued (undes)5 %rganpads e ben edisoxh de. A
antibody titer in a hybridoma culture supernatant can be determ ned as

descri bedl fatceldmiusirnalidlaticobo RfethiitliebedYyEbl QPELD dltesah@yevaphsserum
(b) Purification of a nonoclonal antibody 25 nonocl onal anti body can be

separ at ed andrefeddbilgdplg. a known net hod |nclud|ng separation/ purification

met hods for an inmunogl obulin such as salting out, alcohol precipitation,

i soel ectric precipi Eatinples eldCt s OpRAIRHaS, calm adsnpHEON Ho¥k of a
warm-blooded animal such as NS-1, P3U1, SP2/0 and AP—l,.
preferably P3Ul. A preferable number_ ratio of an antibody

10 producing cell (spleen cell) to a myeloma cell is ébout 1:1 to
20:1, PEG (preferably PEG1000 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. 4g.,
‘microplate) in which a peptide (protein} antigen has been
adsorbed diréctly or in combination with a carrier, then adding

20 an anti—immunog.lobulin antibody (whenacell used for cell fusion
is amurine cell, an anti-mouse immunoglobulin antibody is used)
or 'protein A labeled with a radioactive‘ agent or enzyme, and
finallydetecting amonoclonal antibodybound to the solid phase,
or alternatively by édding a hybridoma culture supernatant to

25 asolid _phase inwhich ananti-immunoglobulinantibody or protein
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desorption nethod with an ion exchanger (for exanple, DEAE), 25
ultracentrifugation, gel filtration, and a specific 40. purification in

whi ch an anti body is exclusively collected by an activated adsorbent such
as an antigen-binding solid phase, protein A or protein G for dissociating
the bond to obtain the antibody. 5 Preparation. of a polyclonal antibody A
pol ycl onal antibody of the present invention can be prepared in accordance
with a known nethod or its nodification. For exanple, an inmunogen
(peptide antigen) or its conplex with a carrier protein is prepared, a

war m bl ooded Aamiarhben sidisorbad 7z @ddifg b pdpt tdeasaHe56d Wwhed f PiafodU@RAr ation
process for the above nonoclonal antibody, a product containing an

anti body t o ageptobeienzyinet, henreisaillyi a¥estt Dy is moabkeshet {iamddye

i mmuni zed animal, and after separation and purification, the antibddy can
be prepared. bdBniint¢ eths saflial phapeéex o an i munogen and a carrier protein
for i-nmuni zi ng a war m bl ooded ani mal, any type of carrier proteins and any
mx ratio of the cark meno«‘:boma]haptﬁhsndm;tabeae egpteyed basa kaBEn ¥ tABd

anti body can be efficiently produced to a hapten inmunized by crosslinking
to the cérrier;ifomekdipheior) ahouhnlbd @éhé%hﬂ@@rhslh% dehditom Boef erably
about 1 to 5 parts by weight of bovine serum al bum n ovi ne

t hyr ogl obul i A mammeridepard i contdimingkeAT ShepuRhRthige 1apahbpbyrehaht of

t he hapten.
thymidine). Amediumforselection andbreedingmaybeanymedium
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,lVO% fetal bovine' serum (Wako
_ Pure Chemicals Co. Ltd.) and a serum~free medium for culturing
a hybridoma (SFM-101, Nissui Pharmaceutical Co., Ltd.). A
culturing temperatufe 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 pui:ified by
a known method including separation/purification meth.oc.:ls for
-an inunur-xoglobuli.n -such as salting out, 'alcohol precipitation,
isoelectric precipitation, eléectrophoresis, an adsorption and
desorption method wii;h an ion exchanger (for example, DEAE),

25 ultracentrifugation, gel filtration, and a specific
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Vari ous condensi ng agents may be used for coupling of 25 the hapten with
the carrier, including glutaral dehyde, 41 carbodiimde, activated
mal ei m de ester and activated ester reagents having a thiol and/or a

di t hi opyridyl groups. A condensation product is applied alone or in

conbi nation of a carrier and a diluent, to a site in a warm bl ooded ani nal
5 where an anti body can be produced. For application, a Freund s conplete
or inconplete adjuvant nay be applied for inproving antibody-producing
ability. It is ggnerajly,appljed once in 2 to 6 weeks .and about 3 to 10
times in totBRTTATGRT T dRaFhiGh RBORRT Eeatibé scexdlontiog 1ir col bdoost by 10
ascites, preferably blood of a warm bl'ooded ani mal i muni zed as described
above. A pol SBIHHAVaLRE HHRFPEnt e7uGh agramant ¢ aenrhyivdi ngeso tid ehaiseed as
descri bed for determ nation of an antibody titer in an antiserum The

pol ycl onal aREPHoHY Acdh RIELedpaF foaddangodtatying thedas! desortidiedther
separation and, purification of the inmmunoglobulin in the course of
separation/pﬁ?Ff%?%Xion of the above nmonoclonal antibody. An antisense DNA
conpri sipg a nucl eotide sequence conplenentary or substantially

conpl enedt arFEREE DA QAcAPREYCE FGLePrAYof the present invention
(hereinafter, the I%FtegyDNA i.s sonetines referred to as "a DNA of the
present invention", * BAW¢kRRalornbibedy iafehbe mieksns toventims ceefieered to

as "antisense DNA").nmaybe gnyantlsense DNA conpri sing a nucl eoti de
brepared in accordance with a known method or its modification.

For example, an j.mmunogen (peptide antigen) or its complex with
acarrierproteinisprepared, a warm-blooded animal is immunized
10 with it as described for a pPreparation 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 sepération and purification, the éntibody can
be prepared. |
15 " Intermsofa complex of an immunogen andacarrier protein
for immunizing a warm-blooded animal, any type of cérrier
proteihs and any mix 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 cafrier; for example,
20 about 0.1 to 20 parts by weight, preferably aboui: 1l to 5 parts
by weight of bovine serum. albumin, bovine thyroglobulin,
hemocyanin or the like is coupled to 1 pért by weight of the
hapﬁen. | |
Various condensing agents may be used for coupling of

25 the hapten with the carrier, including glutaraldehyde,
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sequence conpl enentary or substantially conplenmentary to a DNA 25 of the
present invention and capable of inhibiting expression 42 of the DNA A
nucl eoti de sequence substantially conplenentary to a DNA of the present

i nvention may be, for exanple, a nucleotide sequence having a honol ogy of
about 70 % or nore, preferably 5 about 80 % or nore, nore preferably 90 %
or nore, nost preferably about 95 %or nore with the full or partial

nucl eoti de sequence conplenmentary to a DNA of the present invention (i.
e., a conplenentary chain to a DNA of the present invention).

Particul ar| y (r&1ostideddes aetbvatiebmed ebidbavdthy andoaekogytdd oftgbout 70
% or nore, preferably about 80 % or nore, nore preferably 90 % or nore,
most pref er abiSPI&B6Et NaBing ot thurd wintlor aa cimiliepeatayy ghshpsto a

-nucl eoti de sequence of a domain encoding the Nterminal site of a protein
of the .present invenrdrendegsatianmmplust iz appdliedta1de eSROUeBsEL TTRAT oan
initiating codon) 15 in the full nucleotide sequence of the conplenentary
chain to a SNARFaRHErprRdendilnernt itona Sushiam aatksBnseqENAGaa1De
prepared wusing, for exanple, a known DNA synthesizer. There will be

descri bed apPPRESELARE Hodihcandsgentducest. ot BhnappLoesli Nen | 6 Ele@maresent
i nvention (parti peptide, 20 including a salt), a DNA of the present

i nventi on, aC&WP?%B‘%IW%FL“FH@PE)?E%e&ﬁj_deenmaprbala@pameanfdaﬁGﬁmﬁ:&o%ﬁgOf the
pr e§e_nt_ invgg&ggd _(2) dScr_eeni ng_ met hod fpr a conpound prprm_ti ng (?r
i nhi bi ting y-producing ability. It is generally applied once in
2 to 6 weeks and about 3 to 10 times in total.
A polyclonal antibody can be collected from blood or
10 . ascites, preferably blcod of a warm-blooded animal immunized
as described above..

A polycleonal antibody titer .in an antiserum can be
determined as described for determination 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 sepération/purification of the
above monoclonal antibody..

An antisense DNA comprising a nucleotide sequence

, complementary or substa-nti’a}lly complementary to a DNA encoding
20 a protein of the present invention (herein;after-, the latter DNA
is sometimes referred to as "a DNA of the present invention",

~and the former antisense DNA is sometimes referred to as
"antisense DNA") may be any antisense DNA comprisinganucleotide
sequence complementafy or substantially-complementary tc; a DNA

25 of the pr_eseht ‘invention and capable of inhibiting expression
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expressi on of an oncogenic protein according to the present 25 invention

- 43 An oncogenic protein of the present invention, an oligonucleotide of
the present invention, a transformant of the present invention or an

anti body of the present invention can be used for a screening nmethod for a
conpound pronoting or 5 inhibiting expression of a protein of the present
invention. Specifically, the present invention provides (i) a nmethod for
screeni ng a conpound pronoting or inhibiting expression of an oncogenic
protein of the present invention conprising determning and conparing the
anount of 10o€xyhed®iron of an oncogenic protein of the present invention or
the anpbunt of an nRNA encodi ng an oncogenic protein of the present

i nvention when cul t & hngleotcidd selqukhes Usubdtiatit i6d Dy exiEisMeit argneogeni ¢
protein of the present invention in the presence or absence of a test
conpound. 15aB¥anpi ebe gfremene! invamtiionsuey b} o reatangie, es aualecoidogeni

protein of the present invention include a human-derived cell, a _
war m bl oodedsequeraie hevigg, a quimdaqyi gf ab@ait 700&ser npodd,t pyefeabbiy, pig,
sheep, bovine and nnnkey) cell (for exanple, neural cell, endocrine cel
neur oenddcr i aleowesd 3 @O mglre a noakl prgferabdatdcs prasdde, B owetekbblepati c
cell, splenic cell, mesangiumcell, epidermal cell, epithelial cel

endot hel i al @k¢ut95fﬂbrcbhasw;tmﬁﬂwnﬁgibormwm@ﬂ&inamﬂ¢mm®m£sequamu®ocyte
(e.g., nacrophage T-cell, B-cell, natural killer

complementary to a DNA of the present invention (i. e., a
complementary chain to a DNA of the present invention}.
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
encodingtheN~terminalsiteofaproteinofthepresentinvention
{for example, a nucleotide sequence near an initiating.codpn)
15  in the full nucleqfide 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 oncogénic
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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cell, mast cell, neutrophile, basophilic cell, -acidophilic 25. |eucocyte,
nonocyte, dendritic cell), nega. karyocyte, 44 synoviocyte, cartil age
cell, -osteobcyte, osteoblast, osteoclast, mamary gl andul ar cell,
intersitial cell and their precursor cells, stemcells and carci nom
cells, as well as all tissues where any of these cells is present such as
brain, brain sites-5 (for

exanpl e, ol fact orybul b, anygdal oi dnucl eus, basal ci stern, hi ppocanpus, optic
t hal anus, hypot hal anus, cerebral cortex, medula oblongata, cerebellumn,
spi nal cord, pituitd&ny gicagegnicspopbein pantheaprekédhneynvéntvisn, genit al

gl and, hyroid gland, gallbladder, bone marrow, adrenal gland, skin,

muscl e, | ungeli@omyesitecsiideast thapbresast iffrent bompl eparsfiogeahhicesthene and
small intestine), blood vessel, heart, thynus gland, spleen, salivary

gl and, peri ppe¢sdntbliovdnt pposirage ayltEndyt eSttilel préseet nmventionvaary,

pl acenta, uterus, bone, cartilage, joint and skeletal nuscle. Here, an
est abl i shed kel sast ﬁﬂn rarsrreghting emsyise@nfdS araypripeunsdegdrohot ey téxcul ar,
it is desirable to use the above transformant cell of the present

i nventi oh. Almeitiddnigoexpuessiomgfaacetdtedr off the mpreegsiaveniotain  of
the present invention is as described for culturing the above transfornant
of the present inveApeohfiQdlly .t ddie pospeundinmentien pmoaildesi on to the
above test conpounds, a DNA |library. The anount of expression of a cancer
cell of the present (i) neenetbhodchor becmisrdmgi medocapknodnpnetdioiches woh as an

‘inhibiting eXpression of an oncogenic protein of the presént
invention comprisihg determining and comparing the amount of

10 expression.bf an oncogenic protein of the present invention or
theamountofannmNAencodinganoncogenicproteinofthepresent
invention when culturing a cell or tissue which can express an
oncogenic protein of the present invention in the ﬁresence 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,
fat,mouse,poulfry,rabbit,pig,sheep,bovineandnmnkey)cell
(for example, neural cell, endocrine cell, neuroendocrine cell,

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

25 - leucocyte, 'monocyte, dendritic cell), mega  karyocyte,
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i mmunochem cal nethod using, for exanple, an antibody., or 25 alternatively
an nMRNA encodi ng an oncogenic protein of the 45 present invention can be
determ ned by a known nmethod using Northern hybridization, RT-PCR or
TagMan PCR. The anounts of expression of an mRNA can be conpared by

hybri di zation in accordance with a known nethod or its 5 nodification, for
exanpl e, a nethod described in Mlecular . doning 2nd, J. Sanbrook et
al., Cold Spring Harbor Lab. Press, 1989. Specifically, theanountof an
MRNA encodi hg an oncogenic protein of the present. invention is determ ned
accor di ng t osynoThokyirwncart hodie ¢ell. obyewuyriteacds trephbdasRNbdstxior-aated from
a cell with a polynucl eotide of the present invention or its part or an .
anti sense pofgluelrectlisgsludhrt dellbr dedersihiahtéedl and theivr preaswsbpag the
anount of nRNA bound to a pol ynucl eotide of the present invention or its
part or an aftilngdegorghlielarst cdecitond celdsprasenilli averitl adsshes

pol ynucl eotide of the present invention or its part or an antisense

pol ynucl eot i Heeb® afyeor giesenecel hy dist boeserdn sbehl abélradnpiliztyinf eitexanpl e,
a radioisotope or dye to facilitate determ nation of the amount of nRNA
bound toa péfynataeptedel Bictdny prldsemyddalentinonlens2Babbs cpateérny an
anti sense pol ynucl eotide of the present invention. Exanples of a

radi oi sot-opehiPRIGAIPUS2Pogitdc3tha bamiisox ypbebadinus, derebmalludertex,

fl uorochrones such as fluorescein, FAM (PE Biosystens Inc.), JOE (PE

Bi osystens |Redyla pRIRAIRPE Biarspsidpum) , spinal cord, pituitary gland,

stomach, pancreas, kidney, liver, genital gland, hyroid gland,
gallibladder, bone marrow, adrenal gland, skin, muscle, luhg,

;0 gastroinfestinal tract (for example, large intestine and small
intestine), blood vessel, heart, thymus gland, spleen, salivary
gland, peripheral blood, prostate gland, testicle (spermary),
ovary, placenta, uterus, bone, cartilagé, 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_cul‘turing a cell which can express a protein
of the present inv.ention 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 libréry.-

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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Inc.), ROX (PE Biosystens Inc.), Cy5 (AmershamiInc.) and Cy3 25 (Amersham
Inc.).. 46 The anount of an nMRNA can be determ ned by transform ng an RNA
extracted froma cell into cDNA using a reverse transcriptase and then
measuring the amount of anplified cDNA by PCR using a.pol ynucl eoti de of
the present invention or its 5 part or an antisense pol ynucl eotide of the
present invention as . a primer. Thus, a test conpound which increases the
anount of an nRNA encodi ng an oncogenic protein of the present invention:
can . be selected as a conpound pronoting expression of an oncogenic 10
protei n of theepensdmnventieont can, bavddtwrrd nedsby canjpoawd mefthod usédgce t he
anount of an nRNA encodi ng an oncogenic protein of the present invention
can be sel ecFertkenohybaidizahidnt i Ry PORX pref§adidan dfCRan oncogeni ¢ protein
of the present invention. The present invention also provides 15 (ii) a
met hod for screeni ndha soepound hrespoesagomrof anhilRNA i cen peonohparedt i vity
conprising determning and conparing a reporter activity when cul turing,
in the presebéehyoridizsdicn dh accestasoepsibi, a akhownshermehtoobiws ned by
transforming with a reconbinant DNA in which a reporter gene 20 is |igated
to the downskedhimaAtignepr 6t eravplenhamerhabrkiscribedaigeMeleagbat ng an
oncogenic protein of the present invention. Exanples of a reporter gene

whi ch can beClerind Avtlude $adz@kget #dt-ostelab 8pybme Harbor Lab. Press,
chIoranphenifgggcetyltransferase

Specifically, the amount of anmRNAencoding anoncogenic

proteiﬁ of the present invention is determined according to a

10 known method, i. e., by contacting an RNA.éxtracted 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 fo a polynucleotide of the
present invention or its part or an antisense polynucléotide

i5 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
radioisotope or dye to facilitate determination of the amount

" of mRNA bouhd to a polynucleotide of the present invention or

20 itspartoranantisensepolynucleotide of thepresent 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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(CAT), luciferase, growh factors, P-glucuronidase, al kaline 25

phosphat ase, Green fluorescent protein (G-P) and f3-|actamase. 47 By
determ ning the anount of a reporter gene product (e. g., nMRNA and
protein) using a known nethod, a test conpound which increases the anount
of the reporter gene product can be selected as a conmpound controlling
(particularly, pronoting) 5 pronoter or enhancer activity of a protein of
the present invention, i. e., as a conpound pronoting expression of a
protein of the present invention. On the contrary, a test comnmpound which
reduces the anount dhe #poyrdpof taay MB¥h capriddetermindik byel moisfdrmanga
conpound controlling (particularly, inhibiting) pronoter 10 or enhancer
activity of anpRd¥Peiaxtafacthd firesem caldntintn, dDNA eusindqisaa resapseand

i nhi bi'ting expression of a protein of the present invention. A test
conpound naytHRNSEr gEAcE ded tHisovreafurigrd Ghecanprits pfigawp Y eficrd ePNgene can
be constructed 15 or assayed by a known techni que (For exanple,. see

Mol ecul ar  BPHtREEhHELBGYR PY1YRICASOLIDD Y. LSk moresentoipoentiomirbits ng
expressi on of an oncogenic protein of the present invention can inhibit

bi ol ogi cal - BR¥% At pesaptisenssheedenicleriidd wiothe eresaseinventénati on, 20
it is useful as a safe and | owtoxic nedical drug for inhibiting

bi ol ogi cal a2%fi%iRGE&$ref an oncogenic protein of the present invention.
Specifically, it is useful as a prophylactic or therapeutic drug for a
cancer such as pul n{,"hgﬁy g ipeereompsamd which increases the amount of an

mRNA encoding an oncogenic protein of the present invention can
be selected as a compound promoting e:?pre'ssion 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 inyention 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 promotef or enhancer domain
fér agene encoding an oncogenicproteinof tﬁe present 'imfent ion.
Examples of a reporter gene which can be used include
lac? (ﬁ-—galactoéidase gene) , chloramphenicol acétyltransferase
(CAT), luciferase, growth factors, B—glﬁcuronidése', alkaline

25 phosphatase, Green fluorescent protein (GFP) and f~lactamase.
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cancer, hepatic carcinoma, non-small cell pul nobnary cancer, 25 ovarian
cancer, prostatic cancer, gastric cancer, bladder cancer, 48 breast
cancer’, cervical cancer, colonical cancer, rectal cancer and pancreatic
cancer, particularly cervical cancer. A conmpound or its salt obtained using
a screening nethod or screening kit of the present invention may be, for
exanple, 5 a conpound selected fromthe group consisting of a peptide, a
protein, a non-peptide conpound, a synthetic conpound, a fernmentation
product, a cell extract, a plant extract, an animal-tissue extract and

pl asma. A salt of tHHRy cdetponhdinnythdenasntestrd hegpofroeragasd tprafduatpept i de
derived froman oncogenic 10 protein of the present invention. Wen using
a conpound obtainedrBEA rgdopseirsiani ngingtehbbowomesboderd hgskidompoaaddi ng t o
t he. present invention as the above therapeutic or prophylactic agent, it
can be used ubigkualcrefses Eheanpbent ax tbsardpgvedt efrogerme prdidachecaobpri si ng
a protein of 15 the present invention, it can be prepared as a tablet, a
capsul e, ansele¢xted az ai compapsllkentaodt g | (pasdelictilenlagndmmuipghsi on.

A dose of the conmpound or its salt depends on various factors such as its
effect, & tapgenohseasesnbanayi piakitvidyd ofa adgldoteriy odutthe Baoesexranpl e,
in-oral admnistration of a 20 conpound inhibiting expression of a protein
of the preseddveniian i bnef o@sty esmpoundpreamseng éxsraiosion of apeotefnl to
100 ng, preferably about 1.0 to.50.ng, nore preferably about 1.0 to 20 ng
per day to aché&hmmiresgnttinggptipe: 6B tdp contirnmarehtet gbmpoundwhich

-reduces the amount of the reporter 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., asacompoundinhibitingexpressionofaproteinof thepresent
invention, |
A test compound may be as described above.
A vector comprising a reporter gene can be constructed
15 or assa&ed 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,
-26 1ta.s useful as a safe and low-toxic medical drug for inhibiting
biological 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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adm ni-stration, although a dose of the conpound depends on 25 vari ous
factors such as a recipient and a target disease, its 49 dose is suitably
about "0.01°to 30 ng, preferably about 0.1 to 20 ng, nore preferably about
0.1 to 10 ng per day by intravenous injection when a conpound inhibiting
expression of a protein of the present invention is admnistered to a
normal adult 5 (weight: 60 kg) for treating a cancer. For another aninmal,
an anount converted to a weight of 60 kg nmay be adninistered. (3) Assay
of an oncogenic protein of the present invention An anti body of the present
i nvention cabr&pEcranesrd gervievgaaneenncohonienl capcet eractdl thecpresent

invention, so that 10 it can be used for assaying the oncogenic protein of
the present #3&RNGeaticaceeser sarantiiomlagdyt ceuviardl eamcassay by sandwi ch
i mmuni ty measuring nethod. Thus, the present invention provides (i) a
process for assayi n§ rpoNEdgEnits grdteaibtadhedhssints presentng methddon in a
test.sol ution conpriginafthe steps of conpetitively reacting an anti body
of the presett SCHGERLNGrELL ¢h thehpresent dolvenitdnnaway hel afvel edappbt i n of
the present invention and then determ ning a proportion of the |abeled
protei n ®f thEompresdnielaniest foambdndroopt tensinttiipgdyf apep20dé; il a
process for assaying an oncogenic protein of the present invention in a
test sol uti LS st nEertRerstisles eimpaindul tansputhstior sawmeemd,ald y
reacting the test solution with an antibody of the present invention
i nsol ubi | i zekPEEakadppj epoduct, a cell extract, a plant extract, an
animal-tissue extract and plasma. A salt of the compound 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 arprotein 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 conmpound 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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and anot her | abel ed anti body of the present invention and then 25

determ ning an activity of the | abeling agent on the 50 insolubilized
carriér. In the assay described in (ii), it is. desirable that one

anti body is an antibody recognizing the NNterm nus in an oncogenic protein
of the present invention, while the other 5 antibody is an antibody
reacting with the CGtermnus in an oncogenic protein of the present

i nvention. A nonoclonal antibody to an oncogenic protein of the present
invention can be used for_assaying an oncogenic protein of the present

i nvention ord88¢ & sBhteRINGEPFEr VeRankR 80 1o s e feTabilyl #boi: OFdrtehese
pur poses, an_anti body nolecule itself can be used, or alternatively, an
F(ab')2, Fab20&9 paays paeferrb by abprk Gt todQynnbpedivebedmtisavaseds There
are no particular restrictions to a procedure for assaying an oncogenic
protein of tHeI¢FEENFhERVRMAIHRPUS Aghikiting expresBbely Qﬁg & RECBeEBent
invention, and it may be any procedure whereby the amount .of an anti body,
antigen or afiti BRRREERENGed NVESRHPBX 18 ondB Y HTEILSS te BhacsmBinedeit an
anti gen %for exanpl e, the anount of a peptide) in a neasured solution can
be detected (¥ HEi EAIkDr IpRyicaingancaedra deay peavhpuandamipean

- calculated 20 using a standard curve plotted using the standard sol ution
cont ai ni ng R8N RRBEREEAf LP e vmitdtger EBrk@xeaipike adndpheteredry, a
conpetition say, an i nmunoradi onetric assay anda sandw ch assay are
suitably usegf) : a¥n Of e AREORF O HLG tgr\pit@‘n of the present invention

An antiboedy of the present invention can specificélly
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
(1) a process for assaying an oncogenic protein of the

15 ‘present invention in a test solution comprising the steps of

éompetitively 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 ass.aying 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 inso’lubiliéed on a carfier
and another labeled antibody of the present invention and then

25 determining an activity of the labeling agent on the
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and specificity, a sandwi ch assay described belowis particularly 25
preferable. 51 Exanples of a labeling agent used in an assay using such a
| abel i'ng material include a radioisotope, an enzyme, a fluorescent
substance and a | um nescent material. Exanples of a radioisotope include
[1251] , [1311] , [3H and [14C] . Anong these, 5 a stable enzyne
exhibiting a |arge specific activity is preferable, including 3

- gal act osi dase, -glucuronidase, al kaline phosphatase, peroxidase and
mal at e dehydrogenase. Exanples of a fluorescent substance include

f 1 uor escam nénamibiflligedesgerher sot hi ocyanate. Exanples of a | uni nescent
material 10 include lum nol,.lum nol derivatives, luciferin and | ucigenin.
A biotin-avidin systantheyedmewsedctobediindi(id)aniants bedyirebleartiatgen with
a |l abeling agent. An antigen or antibody can be insolubilized using

physi cal adserptandibody isiary aatéhedy cedcdymia ingnhioalN-teswd naer in I
insolubilizing or inmmobilizing a peptide or enzyne. Exanples of a carrier.

i n¢cl ude i nsobugngendsl pratehar¢ticdhes poiesast afjavession,dettidenthadothedd ul ose;
synthetic resins such as polystyrene, polyacrylam de and silicones; and

gl asses. % n iy dis adsaptihpdy nsedwing »ddhnohecCobakmi®@s airt idsody of
the present invention is reacted with a test. solution (first reaction),
and t hen regtEweRichranbeherof de edespphobioamtiicant i body of the present

i nvention (second reaction). Then, an activity of the |abeling agent on
the insolubilized A& monoclonal antibody to an oncogenic protein of the

-.pj:esent invention can be used for assaying an oncogenic protein
of thé 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 fraction of

the antibody molecule can be used. |
There are no particﬁlar restrictions to a procedure for
éssaying an oncogenic protein of the preéent invention using
15 én antibody of the present invention, andlit 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 or physicalmeans andadesiredvaluecanbecalculated
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
andspecificity, asandwichassaydescribedbelowis particularly

25 preferable.
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carrier can be determ ned to assay the anount of a protein of 25 the
present invention in the test solution. The first and the 52 second

reacti ons may be conducted in the reverse order, simultaneously or
sequentially. A labeling agent and an insolubilizing nethod may be as
described above. In an imunity measuring nethod using a sandw ch assay,
it is not necessary 5 to use only one antibody for a solid phase or for

| abeling, but a mxture of two or nore anti bodies nay be used for, for

i nstance, inproving neasurenent sensitivity. In determ nation of an
oncogeni ¢ protei n ofExawplescsleatlabedingtagemtbysead $amdvacdeyassiyg aachr di ng
to the present invention, 10 nonoclonal antibodies of the present

i nventi on uséd liafpedhagf magerdall thelwdeoad radicisonepe,s pneéezahdy a

anti bodies having a different site to which the oncogenic protein of the
present i nvéhrpPBRseentpsuhgtagpreand jachiminesgentenatse mifalant Exodiles ased in
the first and the second reactions, when the antibody used 15 in the second
reaction recBdafiessehercinelydanlis’iin FRE lonEdemidc @) ot Bnongthese, pr esent
invention, the antibody used in the first reaction is an antibody which
recogni zes a2sist@bdehemzyign adhdbitingr @i nlergd ospexifis! eattieriNit eisi nus. A-
nonocl onal antibody of the present invention may be 20 used a neasurenent
syst em ot her P¥RERraP eandinehudinay P sertpretosidasenpd itdlueuassigase,

i munonetry and nephel onetry. In a conpetitive assay, an antigen in a test
sol ution and-%e}ieRhpsihetgsn, aperenkinad tand|naladac dedydirobenmsant i body,

. Examples of a fluorescent substance include fluorescamine and
fluoresceinisothiocyanate. Examplesofa 1uminescent'material
10 include luminel, luminol derivati;;res, 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 comimonly 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 labeling .agent on £he 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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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 Bor Fis
deterrined 'to assay the antigen anount in the test solution. This reaction
assay can be conducted by a'liquid phase nmethod where a sol uble anti body
is used as an anti body and pol yethyl ene glycol and a secondary antibody to
the above 5 antibody are used in B/F separation, or alternatively by a
solid phase nmethod where a imobilized antibody is used as the first
antibody or the first antibody is a soluble one and the second antibody is
a i mobi | i ze@eGPRH bsEFCLiONS nhamoket rgpnductadt iigenthen aevesse sokdeipn and a
10 i mobilized antigen are conpetitively reacted with a given anount of a
| abel'ed ant i B&BYLtanfousdlyi @ranmequsntiedivd phasedediag separtatatd an
alternatively an.antigen in a test solution is reacted wth an excessive
anount of a Papelerfdrirgawghod mavpebsidesedibad agemei s Iadaedmnonaty ow t he
unreacted | abel ed 15 antibody to bind to the solid phase and then the solid -
and the |iqifEPprdedehhed siadatedandiish asiseyl abelisamotnnecassather
phase is_determ ned to assay the antigen anmount in the test solution.
Nephel onet r yt1&Ser H ke ene paitdbedit Lo aaseliphade @r 20r pradeiliingatlsut
resulting froman antigen-antibody reaction in a gel or solution. Even
when the ampUREXbRTAAL AMPiIFerr hant ieediessmiybe sisefL amafdr sostivatea snal
amount of precipitate is forned, = |aser nephelonetry utilizing |aser
scattering i%mgth%¥SI?9ﬁ§%%ﬁment sensitivity.

In def:ermination of an oﬁcogenic protein of the present
inventionby a sandwich assayaccording to the present inventioen,
10 monoclonal 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 the antibody used
15 inthe second reaction 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-terrﬁinus.
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 labeledantigen are competitively reacted with an antibody,
‘-1':he unreacted labeled antigen (F) is separated from the bound

25 labeled antigen (B) (B/E" separation) and the labeled amount of
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For applying the individual immunological neasuring 25 nethods to an assay
of the present invention, special conditions 54 or operations are not
necessary. Ameasuring systemfora protein of the present invention maybe
constructed in the light of common conditions and operations in the

i ndi vidual nethods with nodifications known to the skilled in the art.
Details in these 5 comon technical procedures will be found in various
reviews and textbooks. Such literatures may be, for exanple,

" Radi oi'nmunoassay”, ed. by Hiroshi Irie, Kodansha, published in 1974,

"Radi oi muno&<$8§T Bog F is dgteppingd $ohassay dhekatbheta amb@nguist itdked i n

1979; "Enzyme | mmunoassay”, ed. by Eiji Ishikawa et al., |gaku-Shoin,
publ i shed i nte§¥@olugdsp el higntprakien assayi¢ardpe iconducsdd HywaBijjguibshi kana
et al., Igaku-Shoin, published in 1982; "Enzyne |Immunoassay, 3rd Edition",

ed. by Eiji PBAFPRJUEERAS WBEre 3 gidibdiRorntibedy iigha@ednas o8y antiboryds in
ENZYMOLOGY", 15 Vol .70 (I mmunochem cal Techni ques (Part A)); ibid., Vol. 73
(1 nmunocheni 88F BRAIFThydeRe (Parqolppnd 3 wiegondysy . anit ikadyhinotiie miboak
Techniqugs (Part. ), ibid., Vol.84 (Inmmunocheni cal Techniques (Part D

Sel ect ed”l nnﬁﬂBh%%%)Q%fe UsgAdin BYiseparat hpmunosrdiiezaativehnityiesolbdrt E
Monocl onal 20, Anti bodi es and General | nmunoassayMet hods)); and ibid., Vol.
121 (I nmunobhdft 8sthed dnrsud sl ipedigprikpshni Fattnibregyhafdrst

Monocl onal Antiquies)) (these have been published by Academic Press).
antibody or’the first antibody is a soluble one and the second

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 liquid 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 éllow the unreacted labeled
15 antibody to bind to the solid phase and thén 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
solutionissmallsothatasmallamountofprecipitateisformed;
lasernephelometryutilizinglaserscatteringjjssuitablyused.
For applying the individual immunological measuring

25 methods to an assay of the present invention, special conditions
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When reduction in a |level of an oncogenic protein of 25 the present
invention is detected by assaying the level using 55 an antibody of the
present invention, for exanple, it leads to a diagnhosis that the subject
has a di sease associated with insufficiency in the oncogenic protein of
the present invention or will probably contract the disease in future. 5
When increase in a level of an oncogenic protein of the present invention
is detected, for exanple, it leads to a diagnosis that the subject has a
di sease i nduced by  over-expressionof the oncogenic protein of the present
i nvention, Pﬁ8P8§?E§°%%ﬁE%P%t§Eﬁﬁs%%r$u1ﬁﬁﬁaﬁyréaﬁéﬁﬁFeménaapcaheén,
hepatic 10 carcinoma, non-small cell pul nonary cancer, ovarian cancer,
prostatic caRt&Pe RFESEREANFSAEEPT IBY Rfdernstaicded i lighinescommeer vi cal
cancer, . colonical cancer, rectal cancer and pancreatic cancer (in '
particul ar, E%Péa?%ﬂn%mﬁﬂﬁﬁ?Pe¥ﬁthﬁqq Pt obBB| yndévhdvakt mehbods seate in
future. 15 An n%{body of the present invention maybe used to detect an
oncogeni ¢ prIB?‘g’r GRS Hraaeke thavdhtliled 3t BBentti n Reteds! in these |
suchasabgdyfluidandatissue. It can be also used for preparing, an antibody
col um uged FOMPULSEPRIERbPIFCEINESACBELhIRE Fogndi #n GIrinvs peetews |

i nvention, detection of a protein of the present 20 invention in each
fraction dur?WS‘ﬁﬁF#PP&étion and anal ysis of behavi.or of a protein of the
present invention in a test cell. (4) Gene diagnostic agent A

pol ynucl eoti de or afPflenseiFGrphli&reot i debf t Re- for example,

"Radioimmunoassay", ed. by Hiroshi Irie, Kodansha, published

in 1974; "Radioimmunoassay, 28dn  od, by Hiroshi Irie, Kodansha,

10 published in 1979; "Enzyme Immunoassay"™, ed. by Eiji Ishikawa

et al., Igaku-Shoin, published in 1978; "Enzyme Immunoassay,

2" Edition", ed. by Eiji Ishikawa et al., Igaku-Shoin, publishéd

in 1982; "Enzyme Immunoassay, 3" Edition", ed. by Eiji Ishikawa

elt a.l -+ Igaku-Shoin, published in 1987; "Methods in ENZYMOLOGY",

15 Vol,7(¢ (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)):

_j._p_i__q_._, Vol. 92 (Immunoc_hémical Techniques (Part E: Monoclonal

20 AntibodiesandGeneral ImﬁnoassayMethods) )iandibid., 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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present invention can be also, for exanple, used as a nucleic 25 acid
probe for detecting an abnornality (gene defect) in a DNA 56 or nRNA
encodi'ng an oncogenic protein of the present invention nmainly in a human.
For exanple, it is useful as a gene diagnostic agent for injury, nutation
or reduced expression in the DNA or the nRNA or over-expression of the
MRNA. 5 The above gene di agnosis using a polynucleotide or antisense

pol ynucl eoti de of the present invention can be conducted in accordance

w th, for exanple, known Northern hybridization or PCR-SSCP ( See,

Genoni cs, VoPhEntihogyeBrde puasmt iprerbten ndororxanplenat t okradsatadeny of
Sciences of the 10 United States of America, Vol. 86, pp.2766-2770 (1989)).
For ‘exanpl e, anHeRIRRH T tGIET ithee®ybdsstoRanfa adisaaeR dssogdesetediby
Northern hybridization, it |leads to a_diagnosis that the subject has a

di sease assotPaEEH Gy Hsthe iogicegepic prosninmiceenpeepebt dnyeptiome
present invention or will probably 15 contract the disease in future. Wen
over - expr essPbnbfl HFORRRAY| Soeract ddep@inepshetn Tuyre di zati on, for
exanple, it leads to a diagnosis that the subject probably has a disease

i nduced By over - expl88&E; Hiftsrser He aokheYrie Af RThPBERIFN b7 PERECHR efebhe

i nvention, including cancers 20 such as pul nonary cancer, renal cancer,
hepati c car POt Hen&aAar igerrberkdfar §OE antdrplovakt akeadmcr 2
prostatic - capcer, gastric cancer, bladder cancer, breast cancer, cervica

cancer, col oM EncEhat, cchal SHHESTE ahas pahcrdigasecansdiced’ by

over-expressionof theoncogenic proteiﬁ of thepresent invention,
“includingcancerssuchaspulmonary cancer, renal cancer, hepatic

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

15 An antibodyof fhe pfe sent inventionmay be used todetect
an oncogenic protein of the present invention present in a sample
suchasabody fluidandatissue. Itcanbealsouse-dforpreparingl
an antibody column used for purification of an oncogenic prdteiﬁ
of the present invenfion, detection of a protein of the present

20 invention in each fraction during purification and analysis of

| behavior of a'prc-ntein 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 nucleic

25 acid probe for detecting an' abnormality (gene defect)} in a DNA
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(in particular, cervical cancer), or will probably contract the 25 .

di sease in future. 57 (5) Drug containing an antisense pol ynucl eotide An
anti sense pol ynucl eotide of the present invention which conplenentarily
binds to a pol ynucl eotide of the present invention (for exanple, DNA) and
can inhibit expression of the 5 polynucleotide (for exanple, DNA) is |ess
toxic and can inhibit in vivo activity of the protein of the present

i nvention or the  pol ynucl eotide of the present invention (for exanple,
DNA). Thus, it is useful as a prophylactic or therapeutic agent for a

di sease i nduCEd"BNA §REPdERPrREsSnerIasfia heope bt eifntlnd privsept dgeentibn

i nvention, for exanple, a cancer such as pul nonary cancer, renal cancer
hepati c car cPAdRAY 1AGhbanan{ Eerlepampbaady icamesil apuarenericancet ic
prostatic cancer, gastric cancer, bladder cancer, breast cancer, cervical
cancer, - col ofAF8AF méeiury egigbtéan et redudep sxpreasiondantiee .DNEsovhen
using the antisense pol ynucl eoti de as the above prophylactic or

t her apeut i ¢ SBRnPRNA [ Averserpsepslgmud] dduei BNAcan be formul ated as
described for the above pol ynucl eoti de of the present invention. The
formul at Pon thus obtEiené®Pove |gess dorproainl esinde molywalleptode or
parenteral ly adm nistered to a human or manmmal (for exanple, rat, rabbit,
sheep, pig, BOVIFRNST ROLYHF AT idsniedy)therhpresarits eiseepoigmueireopé de can
be adm nistered as such or in conmbination with a physiologically

accept abl e C%?q¢%§t%gnﬁp.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, pPp.2766~2770 {1989)).
For example, when reduction in expression of an mRNA
is detected by Northern hybridization, it leads to a diagnosis
lthat the subject has a disease associated with insufficiency
ofanoncogenicproteinofthepresentinventionorwillprobably

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
theoncogenicproteinof thepresent invention, includingcancers
20 such aé pulmonary cancer, renal cancer, hepatic carcinoma,
non-small cellpulmonary caﬁcer, ovarian cancer, prostatic
cancer, gastric cancer, bladder cancer, breast cancer, cervical
cancer, colonical cancer, rectal cancer and pancreatic cancer
{(in particular, cervical cancér) r Or will probably contract the

25 . disease in future.
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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 eoti de
vari es depending on nmany factors such as a target disease, a recipient
anda 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 (for exanple, liver, |ung,
heart and ki dney) for treating a cancer. Furthernore, the antisense
polynucleotiQﬁéc n be used .as a diagnostic nucl eotide probe for

det er ni ni ng t FRS eFRIaigingnap 2k SNRO nEREEYFiedent i nvention in a
tissue or cell 10 or its expression status. The present invention also
rovides (i) a doubl®8 SPFARNFRRLIRYEILePRyda PatheopreseNAnveREdanng a
p ) , . . .
protein of phg,ﬁresena inventjon or an RNA conplenmentary thereto; 15 (ii)
a drug conpr P8I RY PN 1GBERFRT St RABdRLR a RAleRUEpEPBING SEcthy PrREFent
ri bozyne congrisin a %art of an RNA encaoding, a protein of the present
i nvention; a H"?%ﬁg"‘h( PaF*EIRIEr Y PRE Gahéphielt 2apTRastor@fbike st rand
RNA ( RNAL; RNégént f LencF met hod). and the ribozyne can inhibit
expressi dn of Ib‘b‘?{ﬁ’iﬁ:ddgo Tt le o RlAb IS LepeaFO%ic aRE qAedBRibifivent i on
as in the aboggf%ptisensqérgghxpucleotjde and can inhibit i-n vivo ,
activities of®ait 8n%%5’e‘f1’i e protein of the present invention or the
o polynucleoti_de of the present invention' (for example, DNA).
Thus, it is useful as a prophylactic or therapeutic agent for
adisease inducedbyover-expressionof the proteinof the present
10 invention, for example, a cancer such as pulmonary cancer, renal
' cancer, hepatic carcinoma, non-small celipulmonary cancer,
ovariancancer, prostaticcancer, gastriccancer, bladder cancer,
breast cancer, cervical cancer, colonical cancer, rectal cancer
‘and pancreafic cancer.
15 When using the antisehse polynucleotide as the above
prophylacticor therapeutic agent, the antisense polynucleotide
can be formulated as described for the above polynucleotide of
the present invention.
The formulation thus obtained is less toxic and can be
20 orally or parenterally administered to a human or mammal (for
example, rat, rabbit, sheep, pig, bovine, cat, dog aﬁd monkey) .
The antisensepolynucleotide canbe adninisteredas such
orincombinationwithaphysiologicallyacceptable carrier such

as an adjuvant for promoting intake, usinga gene gunor acatheter

25 such as a hydrogel catheter.
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protein or polynucleotide (for exanple, DNA) of the present 25 invention.
Thus, it is useful as a prophylactic or therapeutic 59 agent for a di sease.
i nduced by over-expression of the oncogenic protein of the present
invention, for exanple, a cancer such PE as pul nonary cancer, renal cancer,
hepatic carcinoma, non-snall cellpul nonary cancer, ovarian cancer, '
prostatic cancer, gastric 5 cancer, bladder cancer, breast cancer,

cervical cancer, colonical cancer, rectal cancer and pancreatic cancer,
particularly cerV|caI cancer. The double strand RNA can be desi gned and
produced on the bash&ose oftfeheentibsrrsapol yrugisiopidelwatiegedariendiagpr esent
10 invention in accordance with a known nethod (See, for exanple, Nature,
Vol . 411, p. 49’4‘m32’0’cf]50t°¥ﬁ§uﬁhl§éz%ﬂh%r€t§&rﬂ%aé@s|agwé7dpaﬁ§tpndcﬁﬁ§éd-v@trw he
basis of the pol ynucl eotide of the present invention in accordance wth a
known met hod FOBEE, Fiff @xaﬁar exappERpSabaute -detibak0d maviegicciae, toveh. 2,

p. 221, 2001). For exa it can be produced by ligating a known rlbozyne
to a part of 2l FQNReénBBd|GHd“§ ¥hen epantsenspnpebechidd af sSheinnesent
exampl e of the part of an RNA encoding a protein of the present invention
is a part (RYRVePFagReALPCALLY admigdeterad bhaspreand fone*RNRISF liNeTpr esent
20 i nvention _which can be digested by a known ribozyne. Wen using the
doubl e strandURNA BP2¥hend BddpaE) aBO¥ HereatiageapFaptRA actic or therapeutlc

agent, it can be fornulated and administered as described for the
anti sense pol ynucl ediyrfdermore, the antisense polynucleotide can be used

as a diagnostic nucleotide probe for determining the presence
of an ohcpgene 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 These double strand RNA (RNAi; RNA interference method)
and the ribozyme can inhibit expression of apolynucleotide (for
example, DNA) of the present invention as in the above antisense
polynucleqtide andcan inhibit invivoactivitiesofan oncogenié
prétein or polynucleotide (for example, DNA) of the present

25 invention. Thus, it is useful as a prophylactic or therapeutic
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(6) Medical drug conprising an antibody of the present invention 25 An

anti body 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 carcinoma, non-snall

cel | pul ronary cancer, ovarian cancer, prostatic cancer, gastric cancer,

bl adder cancer, breast cancer, cervical cancer, colonical cancer, rectal
cancer and p&AEREHOFc2 ddgeare insuceddw arey-exrngssdloncaftbe. ork®dEndcabove
prophylactic _or therapeutic drug for the disease conprising the antibody
of the preseRECFRVRME $hecRRespet diwenfien, pteerremaliey admndest suel to a.
human or manmal (for exanple, rat, rabbit, sheep, pig, bovine, cat, -  dog
and nonkey) Z28PYSHCRATY cagceradepadgianciesn hapagd cam naqimongr iree stiedage form
15 of pharnmaceutical conposition. A dose may vary dependi ng on various
factors suchSgslRviRRnagvesancer (avagdrnfiaeste prossphpreancend gastelicver y
route, and may be, for exanple, generally 0.01 to 20 ng/kg, preferably 0.1
to 10 ngPkg, SARFEF pr BLBFEBY y q@nrery o by aagtkcaicathe anrvboaly ofnthe, present
invention for. a dose, 20 about once to five tines a day, preferably one to -
three tines' Coﬂma’aﬁﬁl | FARGRY be XAfitdbl J2ReRH niagder BaANGYCA T a¢enoes,
injection. 1n another type of {)arent eral or oral adm nistration, a dose
simlar to tRA BEEENeGeEBGR 8819 -enpl oyed. I a synptom

-The double strand RNA can be designed 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.494, 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 apart of an RNA encoding a protein
of the present invention. An example of.the part of an RNA
enceding a protein Iof 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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is particularly severe, a dose may be further increased, 25 depending on
the synptom 61 An antibody of the present invention can be adm nistered

as such or as an appropriate pharnmaceutical conposition. A pharnaceutical
conposition used for the above admi nistration conprises the above anti body
or its salt and a pharmacol ogically 5 acceptable carrier, diluent or
excipient. Such a conposition 1is provided as a dosage form appropriate for
oral or parenteral admnistration. Specifically, exanples of a conposition
for oral admnistratjon include solid and |iquid dosage forns including
10 tabl et suPRESTRLUYAIREGARERFIZHHAD AGEL Y1t Y Af ConpReECISIBI EPYOtin OF

granul e, pomdgr, capsul.e such as soft capsule, syrup, enulsion

andsuspensi o 85ER°3T BHEBET T 6R1 P UsEd fEraRIrIRR v Aatd wre rhsapsutind
conprises a.carrier, diluent or excipient conmonly used in the art of

phar macy. ExSFPfdLof H iR %‘?d‘%ﬁedegbfi%%texpéﬁsisoﬂalﬁ the jongloggairact ose,
starch, sucrose apd na%nesiun1stearate., Exanpl es of a conposition for
parent eral aBRPRFER (S Y8R PTeR$tide MARNEAPRCt F N X8R 18upp otanasry suskanpl es
of an inpection _.include an intravenous injection, a subcutaneous

inj ection, af®PYPPERLY SABEEE TRPaL PR ahePRtigArdeingnal soacsmahland an
20 i ntravenous igi i njection. Such an injection may be prepared by a
known net hod®®t u@?@&tﬁﬂyé?awrdi%@al@m@,n%ﬁs@ﬁ&ﬂ:ﬁ igcangfiil RFHEAG t he
above antibody or its_salt in a sterile aqueous or oily liquid comonly
used for an ?%T%ﬁﬁﬁoﬁ;a§§%ﬁpP§§CSFfa#reaSt cancer, cerVvical cancer,

coleonical cancer, rectal cancer and pancreatic 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 6n
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, pfeferably 0.1 to 10 mg/kg, more preferably 0;1
to 5 mg/kyg of the antibody of the present invention for a dose,

20 . about once to five times a day, p¥eferably 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 'increased,

25 depending on the symptom.
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aqueous liquid for injection include saline and an isotonic 25 sol ution
contai ning glucose or other adjuvants, which may be 62 conbined with an
appropriate sol ubilizing agent including alcohols such as ethanol; polyols
such as propyl eneglycol and polyethyl eneglycol; nonionic surfactants such
as polysorbate 80 and HCO 50 (pol yoxyethyl ene (50 nol) adduct of

hydr ogenated 5 castor oil) . Exanples of an oily liquid include sesane oi
and soybean oil, which may be conmbined with a solubilizing agent such as

benzyl - benzoat e anngﬁnz | q%go ol. An injection thus prepared is
generally filled in aﬁ}\éb"?% PhtBeRRSREt MVentippsiandysadr iRl Ftradect al

adm ni stratiqn i Ere ared by mxing 10 the above antibody or its salt wth
a common suppository°had. 2t ARPIGPAIabF PaRrERCtHiiGHacempeaitton. A
conveni e ared in a _dosage formsuitable for a dose

on_Supy 5
of Tan activETAEIREHTEHAL EPRRBFLELOR WiRch AT (9 2BEYALRIR DR T Hrcikode

t abl et , piIIb j

O%a9§ule higﬁgction,‘a ul e) and suppository. 15 Each unit
dosage form praperabt yIEGReXR RN 1 V3 spbt50d @ RPaprasPOHIERAY

anti body.c In rij ar, an injection contains 5 to 100 ng, while another
dosage form 8%%?%#%%63{51?50 USBLCRT AR eRbov SUEnP dnHASIS 1gay

cont ai n. ot het _. i M ingredients_as long as, they result in undesirable
i nteraction Eﬁ%’crtméﬁegea}%a cgoosrﬁ?(?uﬁ%’érﬂaﬁp APEhRtQROERIRE or Prusrkeral
transferred Egﬁfﬁisgh .present invention provides a non-human nmanmmal , for
exanpl e, a "knoc T H A el | having a DNA encodi ng a '

Specifically, examples of a composition for oral
administration include solid and liquid dosage forms including
10 - tablet suchassugar-coatedtabletand film-coatedtablet), pill,
granule, powder, capsule such as soft capsule, syrup, emulsion
'-andsuspension; Sgchacompositionisprepéredbyaknownprocess
and comprises a carrier, diluent or éxcipient commonly used in

the art of pharmacy. Examples of a carrier or excipient for

15 tabletincludelactose,starch,sucroéeandnmgnesiumstearate.
Examples of a composition for parenteral administration
includeaninjectionandasuppository. Examples of aninjection
include an intravenous injection, a subcutaneous injection, an
fintracutaneous injéctioﬁ, 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 stérile aqueous
or oily liquid commonly used for an injection. Examples of an
aqueous liquid for injection include saline and an isotonice

25 solution containing glucose or other adjuvants, which méy be
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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); (2) the "knock-in" animal in which the
non- human manmal is a rodent; (3) the "knock-in" nouse or rat in which the
rodent is nouse or rat; and 10 (4) a reconbi nant vector conprising the
human-derived. oncogene DNA of the present invention or its variant DNA
whi ch can b&EW@RENess#dthn anheprnepriaka weduhll i Al mnademnni meraginghavi ng
a human-derived oncogene DNA or its variant DNA of the present invention
(her ei naf t er 2lcPBolafBigtedst ethanola DRAYOLansidr pedmpyIRhegl ybE apidesent
invention") can be produced by transferring a desired DNA to an _
unfertilizedPegyethvierevlvedd asgpionicpumfastaatgesmimak pekfdorbatieudi ng
their initial cells, preferably in an enbryogenesis stage in devel opnent
of the non- hEfedPdRRaP0 2PoveryREhYbers di580hyl) Rddacs tedgeydifogersitegl e cel |
or fertilized egg cell and generally up to the 8-cell phase) by an
appropri ate CAEtABPIddch Bxamples of @n phbyphguédristdiode sesamlecstl madl pul se
met hod, |ipofection, aggregation, mcroinjection, a particle '
soybean oil,” which may be combined with a solubilizing agent
such as benzyl benzoate and benzyl alcohol. An injec‘tion thus
prepared is generally filled in an appropriate ampule. A
suppositoryused for rectal administrationis preparedbymixing
10 the above antibody or its salt with a common suppository base.
The oral or parenteral pharmaceutical composition is
-conveniently prepared in a dosaée form suitable for a dose of
anactive ingredient. Examplesof suchaunitdosage forminclude
tablet, pill, capsule, injection (ampule) and suppository.
15 - "Bach 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 ng.
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 ‘ (h_ereinafter, referred to as "an oncogene DNA of the present
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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, Fiving organ or tissue cell for using it in cell culture or tissue
culture. Furthernore, the cell can be fused.with the above germni 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 C57Bivedticnd) noanck= ¥A2nst paAN, and a hybrid line such as a
B6C3F1 strain, a BDFl1l strain, a B6D2F1 strain, 10 a BALE/c strain ad an ICR

strain) or rat (for Spemifisalliyst ahe prekSR) hRea¥Isni bsoPiQgenesis and

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

di sease ani mal nodelllanchdirt~aaneamasi hivDied. hivwad RN ed dhdfJeie of a
reconbi nant vector which can 15 be expressed in a manmmal maybe, 7' n
addition to ©PHA aﬁohmerpnedummannvﬂaﬂnaﬁ,oﬁiﬂﬂgﬂ%arién%abh§“$"ﬁﬁﬁ%ﬂﬂinan
oncogene derived froma human of the present invention refers not to a DNA

of a hon®l ogésimdlhn oncogene of the present invention inherent in a
non- human manmal, 20 but an artificially nutated one. A variant DNA of the

present invention nef2)beha"khooknideahyadl QRGAGRNELhOENBNChuLEE mBRASENt
i nvention whose original nucleotide sequence has been varied (for exanple,
‘ is a rodent; '
(3) the "knock-in" mouse or rat in which the rodent isr
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 mammal..
A non-human mammal having a human-derived oncogene DNA
or its variant DNA of the present inventic;n (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 splerm or a germinal
cell including. their initial cells, preferably in an
gmbryogenesis Stage in devel_opment of the non-human mammal
20 (further preferably, in a stage of a single cell or fertilized’
€gg cell and generally up to the 8-cell phase) by an appropriate
method such as a calcium phosphate method, an electrical puis-(-:a
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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mut ati on) such as a DNA having addition of a base, deletion or 25
substitution wth another base, or an abnormal DNA. 65 An abnornmal DNA
referssto 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 nornal
oncogenic 5 protein of the present invention is inhibited. For
‘transferring an oncogene DNA of the present invention to a target

non- human animal, it is generally advantageous to use the DNA as a DNA
construct bolAce isemaécdoainist leaimefomyapr oFDt fsucCapabl @ 0hsexgriasshng the
DNA in the non-human animal cell. For 10 exanple, when transferring a

human- der i vegebNA Wt urikeopricisante chbyvend | orurahBNfoeONTeUet1{ fQin gxanpl e,

a vector) to which a human-derived oncogene DNA of the present invention
has been bofindedanthehriatroienjeantied ltae1a ek tkiddvaak109guet od ptréeggé

non- human manmal , for exanple, a nurine fertilized egg, in the 15

downst r eam ofo mt;odaﬂcevar[mﬁmransﬁefﬁé& andpabl ef afheeypeesst NGveat PHK, deri ved
from any of various non-human manmal s exhi biting higher honology to the

DNA of the present Hxawehtsolf arfar-hemanpaemalialutie bd0dne $alg, GHLEEA plg,
hanster, rat and nouse), to produce a DNA transferred non-human nanmal

capabl e of hilwfyr@mrtemgwgca%mh&apmg&ﬂ&ﬂﬁ%Iﬁuédﬁ@f@ﬁeanﬁgent| on.
Exanpl es of an expression vector for an oncogenic protein of the present

i nventi on i nEtesto Rréferdd ides iroddnp) aamitdcudarBagidulses ( Sabbikhhs1geri ved
pl asmd, an yeast derived plasmd,
a pure line such as a C57BL/_6 strain and a DBA2 strain, and a
hybridline suchasa BG_C3F1 strain, a BDF; strain, a B6D2F1 strain,
10 a BALB/c strain ad an ICR strain) or rat (for example, Wistar
- and SD) because its ontogenesis and bioclogical ¢ycles are
relatively shorter in the light of producing a disease animal
model and it can be easiiy bred.

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

15 | be expressed in a mammal may be, ip additionto 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,

20 but an artificially mutated one.

A wvariant DNA of the present invention may be a

human-derived oncogene DNA of the present invenfion 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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a bacteriophage such as A-phage, a retrovirus such as Ml oney 25 | eukem a
virus and a mammal i an virus such as a vaccinia virus 66 and a bacul ovir-us,
preferably a E. coli derived plasmd, a Bacillus subtilis derived plasmd
and an yeast derived plasnm d. Exanples of a pronoter for regulating the DNA
expression include 5 (i) pronoters fora DNAderived froma virus (for
exanple, siman virus, cyt onega |ovirus, Mloney |eukema virus, JC
virus, manmary tunor virus and poliovirus); (ii) pronoters derived from
vari ous manmal s (for exanple, human, rabbit, dog, cat, guinea pig,
hanster, rat and nouse)abrdrifzlr DEXAAREErs aeopaomﬁxeéxﬁl%rss%gugi Broddigul in
I1, uroplakin Il, elastase, erythropoietin, endothelin, nusScle cretine

ki nase, gl i afhifdhbriil$ianrilaactdi L nprekei Sncshdiat Bi ey f -

pl atel et-derived growh factor 0, keratin Ki, Klgkgﬁﬁlﬁftf ggép@éaﬁ%%gnd I
col | agens, cyiglventAbR bepehdend @fOfeidntKidfRasei; 1Bo 5 Ubiid e dyas}[j'@[ohi n,
tartrate-resi stant al kal i ne phosphatase, atrial sodiumdiuretic factor,
endot hel i al respeEBeLNy ¥ pspinide khnasien gererakhy cﬁfbbrn%%gge&@%; 1i.e2"),
sodi um pot assi um adenosi ne tri phosphat ase (Na, K-ATPase), neurofilanment

i ght cHai npnegeahl of hilenipresknandntéds i svetial ;apA gL ebgase-1 tissue 20
inhibitor, MHC Class | antigen (H2L), Hras, renin, dopam n -hydroxyl ase,
thyroi d peroxidase (HRQrarpsgtrirdegehaintogeheMldrahdddnt idhvdhEiba) »
P-actin, a- and P-nyosin heavy chain, nyosin light chain 1 and 2, nyelin
base proteinto a target non-human animal, it is generally advantagéous to

use the DNA as a DNA construct bound in the downstreamof a pr-omoter
capéble of eAxpressing the DNA in the non-human animal cell. For
10 example, when transferring a human-derived DNA of the present
inventio‘n,. a DNA construct (for example, a vector) to which a
human-derived oncogene DN}\ of the present invention has been
bound can be microinjected to a fertilized egqg of -a target
non-human mammal, for example, a murine fertilized egg, in the
15 downstream of any of various promoters capable of expressing
a DNA derivéql 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 and mouse), fo produce
a DNA transferred non-human mammal capable of highly expressing

20 the oncogene DNA of the present invention. |
Examples of anexpressionvector foran oncogenicprotein
‘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 virusr
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t hyrogl obulin, Thy-1, imunoglobulin, variable Hchain part 25 (VNP), serum
anyl oid P conponent, myoglobin, troponin C, smooth 67 nuscle a-actin,

prepr oenkephalin A and vasopressin. Anong these, preferred are a

cytonegal ovirus pronoter, a pronoter of hunman peptide chain el ongation
factor la (EF-la), a human and a poultry S-actin pronoters capabl e of

hi gher expression in an 5 entire body. The above vector preferably
conprises a sequence which termnate transcription of a desired nessenger
RNA in a DNA transferred non- human mamrmal (generally, called

"t erm nat or " )and Robagxdnpl eus DNFrsiraenges der cyes &é@ﬂ@@&iﬁ@aﬂid{a@ ous
manmal s 10 can be used, preferably a siman virus SV40 term nator.

Furt her nor e, Baciddysrsadtiilisniprivedpassimibieaddah v8ake dSRlelG NGmsignal for
each DNA, an enhancer region or a part of a eukaryotic DNA intron in the
5' -upstream of the prxamptlers of egairomot@:etfweeﬁghmgtDﬁ%@%&fm\réﬂ!x@%s&%ﬂ a
transl ation region, 15 or in the 3'-downstream of the translation region
for higher éxgdudsi on of a desired oncogene DNA. A translation region of a
normal oncogenic protein of the present invention can be obtained using,
as a starting mater{l premaeys frenbik e ENfepr eftak 0d ras @ oMalaapet, parti al
20 genone DNA from human-derived liver, kidney or thyroid gland cell, a

fi brobl ast - détmyad vORAS anut emegalss icosp®otonbl Y euR¥Al A @0k6s J80QaRLDNA

i braries, or by .a known process froman RNA derived fromliver cell,

ki dney cel | ,'mpwagy dcugicanaricek| and poliovirus) H
' {ii) promotersderived fromvarious mammals (for example,
human, rabbit, dog, cat, guinea pig, hamster, rat and mouse);
10 for example, a promoter for albumin, insulin IZI, ureplakin II,
éléstase, 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 BI
5 subunit, dystrophin, tartrate-resistant alkaline phosphatase,
atrial sodium diuretic factor, endothelial receptor tyrosine
- kinase (generally, abbreviated asi "Tie2"), sodium potassium
) adenosine triphosphatase (Na, K-~ATPase), neurofilament light
chain, metallothionine I ahd ITA, metalloproteinase-1 tissue
20 inhibitor, MHC Class I antigen (H-2L), H-ras, renin, dopamin
B -hydroxylase, thyroid peroxidase (TPO) . peptide chain
- elongation factor la (EF-1a), f-actin, o- and P-myosin heavy
chain, myosin light chain 1 and '2, myelin base protein,
thyroglobulin, Thy-1, immunoglobulin, vafiable H-chain part

25 {VNP), serum amyloid P component, myoglobin, troponin C, smooth
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or fibroblast. For producing an abnorrmal DNA i nduced by nutation, 25 a
translation region in the nornal peptide obtained fromthe 68 above cel

or tissue can be nmutated by a point nutation induction nethod to produce a
mut ant translation region. The translation region can be produced as a DNA
construct which can be expressed in a DNA transferred animal, by a common
5 DNA engi neering procedure in which it is |igated to the downstream of the
pronoter or if desired the upstreamof a transcription termnation site.
Transfer of a human-derived oncogene DNA of the present invention in a

fertilized egmscdkl astagen) spoendiciiephalsh hhaha $QsbPeeiBh i S My ed in
all of germnal and somatic cells in a target non-human manmal . Presence of

t he oncogene tbRAeofprtdferrpriensnt dytaiRigh0bvi fug@ridmbakrel bsohdtér RFoduced
animal after DNA transfer nmeans that all progenies of the produced ani nal
will carry themencogenielcDiant dlbagptesentadtorenti omrdiy)al b Rimald ahhei r
germ nal and somatic cells. Ofsprings of this type of animal inheriting

the oncogene aDpdulirst Beapt bis prbmbtyeatdapabiarsy hiyher ¥iGReare oRNA, af, t he
present invention in all of their germnal and somatic cells. A non-hunan

mamal t & whieohiaehowdin- deri ved oncogene 20. DNA of the present invention
has been-transferred can be successivel ybr ad under comon breedi ng
circunstances as a Imaboveseryongrelferantpgene Dos Aktghes@O ks BLNY t hat
the manmmal. stably carries the human-derived oncogene DNA after mating.

terminate transcription of a desired messenger RNA in a DNA

transferred non-human mammal (generally, called "terminatof") .

For example, DNA sequences derived frombovine or various mammals

10 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 o'-upstream of the promoter
region, between the promoter region and a translation regiocn,

15  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

20 genome DNA from human-derived liver, kidney or thyroid gland
cell, a fibroblast~derived DNA and various commer'ciially
available genome DNA libraries, or by a known process from an
'RNA derived from liver cell, kidney cell, thyrc-aid gland cell -

or fibroblast. Forproducinganabnormal DNA induced bymutation,

25 ~ a translation region in the normal peptidé obtained from the
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Transfer of a human-derived oncogene DNA of the present 25 invention in a
fertilized egg cell stage is conducted such that 69 the DNAis carried in
all of gerninal and somatic cells in a target non-human mamral . Presence
of the human-derived oncogene DNA of the present invention in germ nal
cells in a produced manmal 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 germnal _and somatic cells.
O fsprings of this type of animal inheriting the human-derived oncogene
DNA of the préseetcdliventissue suftesmitalad BRE KL iheniymRIndaiduad ;ancogene
DNA of the present 10 invention in all of their germnal and sonmatic

cel I's. A honpeyyotetarpmmiudeadi ngtant r enssiicad oBNfeyoRot h of  honol ogous
chronpsones can be produced and the nale and the fenale aninmals can be

mated for successi veltw esdisigtioatrddian @l be pféSRidgs aSHRCRS SRy carry
the DNA. 15 In a non-human mamal having a human-deri ved oncogene - DNA of
the present wWhiehtdamnbe telxprassaalinDV/DNA tiies fFOSRNERihAVEBE £Rcmfohi ghly
expressed, and an activity of the intrinsic normal DNA nay be pronoted,
someti me$ r eS¥AEhggnear omsetoadfdudypenialdh vt Ly 19§at 88 tBrdkidvnek rthe

present invention. Thus, 20 it can be used as a nodel aninmal for the
di sease. For oéxemplpgomobenanmalf ONA tednsbenpetkad 68l a afrdde Rpesent
invention can be used to elucidate a nechani smof hyperactivity of the
oncogeni ¢ ptermimatfort lsétpresent invention or of a disease associated wi'th
Transfer of a human-derived oncogene DNA of the present
invention in a fertilized egg cell stage is conducted such that
i0 the DNA is carried 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
15 = their germinal and somatic cells. Offéprings 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
20, DNA of the present invention has been transferred can be
successivelybréd under commonbreeding circumstances as amammal
carrying the oncogene DNA, aftér confirming that the mammal
-stably carries the human-derived oncogene DNA after mating.

Transfer of a human-derived oncogene DNA of the present

25 invention in a fertilized egqg cell stage is conducted such that
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t he oncogenic protein of the present invention and investigate 25 a
therapy for these diseases. 70 Furthernore, since a non-human mammal to
whi ch :a human-deri ved oncogene DNA of the present invention has been
transferred shows increase in the free protein of the present invention,
it can be used for screening a therapeutic agent to 5 a di sease associ ated
with the oncogenic protein of the present invention. On the other hand, a
non- human marmal havi ng an abnormal DNA of the present invention can be
successively bred under comon breeding circunstances as an ani na
carrying thetbDhMNAafitseratfiedntn ratilngrt aimitd amdmebmst abldeigay Ghes t he
transduced DNA after mating. Furthernore, a desired abnornmal DNA can be

i ncor por at edtanget t henabavan prasniad. t 0 hesesed ast athbarding-dertieesdal . A
DNA construct with a pronoter can be produced by a conmon DNA engi neering
procedure. Trans§are GNAanf abmormredsebd Dhiedidrhdnpyesanhal nuanls A 4N a
fertilized egg cell stage is conducted such that the DNAis carried in al
of germ nal predussirabipateifises DNA tasgefemuank. tRaeselk e fa@kpkhegabnor mal
DNA of the present invention in germnal cells in a produced animal after
DNA t r an§f erofithagrblatednbnodi spdilngsceksihel pradugetiemani-askived| carry
t he abnormal DNA of the present invention in all of their germnal and
somati c cel | snc@drepPRAgs bhetpresenty pevadit iami imlalinbertihding gebrindnor mal
DNA of the present invention carry the abnorrmal DNA of the present

i nventi.on i nand somaticcells. Offspringsof 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 germinal and somatic cells.

A homozygote animal having a transduced DNA in both of
homologous chromosomes canbe produced and themale and the female
;;mimals 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, a‘nd an activity of the intrinsic
normal DNA may be promoted, sometimes resulting in onset of
hyperactivity of the protein of the present invention‘. 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 hyperactivity of 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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all of their germnal and somatic cells. A honozygote. animal 25 having a
transduced DNA in both of honol ogous chronosones can 71 be produced and
the male and the fenmale animals can be nated for successive breeding such
that all offsprings successively carry the DNA. In a non-human mamral
havi ng an abnormal DNA of the 5 present invention, the abnormal DNA of the"
present invention is highly expressed, and an activity of the intrinsic
normal DNA nay be inhibited, sonetines resulting in a deactivation type
refractoriness of the protein of the present invention. Thus, it can be
used as a nodel ani nBEFFRPIRMRE di Sitese. @ Foenelxam enatGa intabmaiohl aDNA
transferred ani mal of .the present invention can be used to elucidate a
mechani sm of TIFENFEEEL VAP AeREeDNA 3 f dbeopresest dinvient ioncloge mieenpr ot ei n
of the present invention and investigate a therapy for the disease. As.a
speci fic applFEACLBRTCAFPRANSTANCERaR Y ekle dasiengroti&in o tibe qrmemlenBNA of

t he present i,nvention can be used as a nodel for elucidating inhibition of
a normal peptPIEPEEPTvidly CRANE HaRd foFegaresmir pi Vhengpedny ithegatmannal
pepti de %f t he Present invention in the deactivation type refractoriness
of the protefn?*HH2ThaspresaiRd vk dticoancorerg pietebr ®f Shapeeaenon- human
manmmal to whi.ch an, abnormal DNA of the present invention has been
transferred $HEGR“19trease in the free oncogeni c protein of the present

invention, it can be 1Elsed or screening a therapeutic agent to the
oncogeni ¢ On the other hand, a non-human mammal having an abnormal -

DNAof thepresent 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 ébove plasmid to be used as a sfarting
material. A DNA construct with a promoter can be produced by
a common DNA engineering procedure. Transfer of an abnormal
15 DNA of the present invention in a fertilized egyg 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 gérminal cells in a produced animair
~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

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

25 having a transduced DNA in both of homologous chromosomes can
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protein or its deactivation type refractoriness. 25 A DNA transferred

ani mal of the present invention can 72 be used for investigating a
clinical synptom of a disease associated with an oncogenic protein of the
present invention such as a deactivation type refractoriness of the
protein of the present invention. Furthernore, the animal can give nore 5
speci fic pathol ogic observation in each organ in 'a di sease nodel

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 secondame girseased diiri ket igle alivendi 88asE HnEachcQf 9D iR gbe
extracted froma DNA transferred animal of the present invention, chopped

and treated Miotths@cqasie@SBresdialy atchoms R1t AL Rqa dd ﬂYﬁ 1
transferred cell. The cell can be then cul tured a%gﬁtﬁe'cdﬁﬁhre ecgll can

be subj ect ed caeryl theagen st udy. Furthernore, it can be used for identifying
a 15 cell producing the oncogenic protein of the present invention - and

investigating associmai imon-hinapohaths, HvEhE" At 4t Sh]1 PnadbeWMReOr a
signal transfer mechanismin themand abnormality in them Thus, 1t can be

an ef f ecti vepreseat cihwijieal K¢ amplodmbhdabiANGt REOPLOSGN G REQEELR of the
present invention and 20 its activity. Furthernore, in order to develop a

t herapeutic dgenighlfylexprdsseasearabanchot £ei ty WF 8Re ONGOURINIC RLRLEL N Of
the present invention such as a deactivation type refractoriness of the
DNAmay be inhibited, sometimes resulting in a deactivation type
refractoriness of the piot‘ein of the present invention. Thus,
it can be used aé a model animal for the disease. For example,

10 an abnorma.l 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
forelucidatinginhibitionofanormal peptideactivity (dominant
negative activity) by the abnormal peptide of the present
invention in the deactivation type refractoriness of the protein |
of the present inventioﬁ.

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 canbe 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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in of the present invention, a DNA transferred animal of 25 the
Bigtsgnt i nventi gn can be used to provide an effecti ve and 73 speedy _
screening nethod for the therapeutic agent using the above test and assay
processes. A non-human mamal germinal stemcell in which a gene DNA
honol ogue to an oncogene of the present inventionis 5 inactivated, is
very useful for producing a non-hunman mammal nodel insufficiently I
expressing the oncogene DNA of the present inventi on. A non- human nﬁm'ra
insufficiently expressing a gene DNA honol ogue to the oncogene of the .
present invertd difedbdPndmvelsdigatimg oaschim ol cRfmein \Gt i£d e can be
i nduced by the 10 oncogenic protein of the present invention. It can be,
therefore, PSé@ca3tadntiddl anoencogtindeapectosiised tiye ipraebhvatrivwhtdon
bi ol ogical activities of the, oncogenic protei n of the present invention.
Thus, it can PEhusRfuldRetigrbdPudivpry relieactosmads Wifetle spaagimod
investigating a therapy therefor. 15 (8a) Met hod for screening a _
t her apeutic PepP’f’)?J?rﬁﬂ%léPiV,@n'éb%ouﬁdrthermlcb,sea_eeamm@edabygﬂ% glh:en or
damage in an oncogene DNA of the pr esent invention A non- human rramml
i nsuf fi ci’ent BPecékps 8ashagoai DNasetvativn pr esehtorigavient 4 discase hedused fOlrJ
'screening a therapeutic 20 or prophylactic conmpound to a disease caused by
del etion or G8RAGEATEHYERE THeACBECTdE ppeSEeln iV beaseThusvehbgonr esent
invention provides a nethod for screening a therapeutic or prophylactic
conmpound or ia{lg &&ny contribute to development of a new therapy and

investigation and treatment of a secdndary disease due to the
above disease, |

190 Each organ caﬁ be extracted froma DNA transferred animal
of the present invention, chopped and treated with a protease
such as trypsiﬁ'to obtain a free DNA transferred cell. The gell
can be then cultured and the cultured cell can be subje.ctéd 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
or growth or a signal transferrmechanism in them am.ll abnormality
in them. Thus, it can be an effective reéearch subject for
elucidating the oncogenic protein of the present invention and

20 its activity.

Furthern—lore, in order to develop a therapeutic agent
fo: adisease associatedwith an oncogenic protein of the present
invention such as a deactivation type refract-oriness 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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to a di sease caused by deletion or damage in a DNA of the present 25

i nvention, conprising the steps of adm nistering a test conpound 74: to a
non- hurran mammal insufficiently expressing the DNA of the present

i nvention and then observing and/or determ ning change in the animal. A
non- human manmmal insufficiently expressing the DNA 5 of the present

i nvention used in the screening process nmay be as described above.

Exanpl es of a test conpound include a peptide, a protein, a non-peptide
conpound, a synthetic conpound, a fernentation product, a cell extract, a
pl ant ext r actSPeatyast rasiningserdodfioradte tHér A tiagent vsingt HBYL&& @
novel or known compound. (8b) Method for screening a conpound pronoting or
inhibiting d9fttopdensseyinrecessesan oncogene DNA of the present invention
The present invention provides a nmethod for screening a conpound or its
salt -promoting or i nfifttibwgpaa paroml geantinul tytenlbeld AN waReRIENRANA of
the present invention, conprising the steps of admnistering a test
conpound to PNorhdmpkegusamealan iorsuiknei eft | yhexpreassitnd niveatDNA afs t he
present invention and then detecting expression of a reporter gene. In the
screeni n@ netifGgtizahed- Hmweryammeful Zor psodiféient hynexias sidmhaine DNA
of the present invention may be, anong the non-human mammal s ‘

i nsuf fi ci ent Mpdekpimssdifigienely BRiress tine theesengehs DAL OBhe reddingal i n
which the DNA of the present invention is inactivated by transducing a
reporter genénventlon. Anon-human mammal insufficiently expressing a gene

DNA homologue to the oncogene of the present invention does not
have various bioclogical activities which can be induced by the
10 joncogenic proteinof thc_a present invention. Itcanbe, therefofe,
used as amodel for a disease causedby inactivation of biological
activities of the oncogenic protein of the present invention.
Thus, it can be useful for elucidating the cause of the disease
and investigating a therapy therefor. |
15 (Sa) Method for scréening a therapeutic or prophylactic compound
to a disease caused by deletion or damage in an oncogene DNA
of the present invention
A non-human mammél insﬁfficiently expressing a DNA of
the present invention can be used for screening a therapeutic
20 or prophylactic compound toadisease caused bydeletionor damage
in the DNA of the present invention.
Thus, the presenf invention provides a method for
screening a thérapeutic or prophylactic compound or ité 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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and the reporter gene can be expressed under the control of a 25 pronoter
to the DNA of the present invention. 75 Exanples of a test conpound include
a peptide, 'a protein, a non-peptide conpound, a synthetic conpound, a
fernentation product, a cell extract, a plant extract, an animal tissue
extract and plasma, which nmay be a novel or known conmpound. 5 A reporter
gene which can be used may be as described above; suitably P-gal act osi dase
gene (lacZz), soluble alkaline phosphatase gene and |uciferase gene. In the
non- human manmal insufficiently expressing the DNA of the present

i nvention i ntwaha clent-henancagend DR diketl§lipreseihgi tHe DNROSE khe
replaced with the reporter gene, the reporter gene exists under the control
of the pronpbeesent tingenbDidn ahdt tteerppbsentinguaayoodetsomi hahg &hsugst ance
encoded by the reporter gene can be traced to detect an activity of the
pronoter. 15iRothexamplad,. when a part of a DNA donmain encoding an

oncogeni c protein of the present invention i's substituted with an E col

derived P-gal act osi dasengbuear Iresifjal - Pngat fict ositdas expi-6s €xpy agsednpn pl ace
of the oncogenic protein of the present invention in a tissue in which the
oncogeni & profeile pireshet pireseriticdfusad dnt tha screaratingaptycsdos heyeer essed.
Thus, for exanple, by staining with a reagent to be a substrate for
P—galactosida§edeswwﬂxnba50beono 4-chl oro- 3-indol yl - P -gal act opyr anosi de
(X-gal), an expreSS|on state of the oncogenic protein of the
Examples of a test compound include a peptide, aprotein,
a non-peptide compound, a synthetic compound, a fermentation
product, acell extract, aplant extract, ananimal tissue extract
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 present invention
The present invention provides a method for screening
acompoundoritssaltpromotingorinhibitinga;momoteactivity
15 toanoncogeneDNAofthepresentinvention,bomprisingthesteps
of administering a test compound to a non-human mammal
insufficiently expressing the DNA of the present inventiorland'
then detecting expression of a reporter-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
preseht invention is inactivated by transducing a reporter gene

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

25 promoter to the DNA of the present invention.
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present invention in a living animal can be conveniently observed. 25
Specifically, a nouse defective in a honologue protein to an 76 oncogenic
protein of the present invention or its tissue section is fixed by, for
exanpl e, glutaral dehyde, washed with a phosphate-buffered saline (PBS) and
reacted with a stain solution containing X-gal at roomtenperature or
about 37 C for about 5 30 mn'to 1 hour. The tissue preparation thus
obtained is washed with a 1 mM EDTA/ PBS sol ution to quench the

S-gal act osi dase reaction and then a color can be observed. Alternatively,
an nRNA encodi ng | aeZamplesel déesticetpasndinaluddagemaddeqd osrdteingal t

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

t est conpounds nophbedt cdn copponntie rsynthiebit conpoanat,es fctmartatitonp an
oncogene DNA of the present invention. The conpound sel ected by the above
screeni ng nePFeduetina ceddmxtgalct, aghizit aryraloe , arsalimali # s se extract
physi ol ogically acceptable 15 acid (for exanple, an inorganic acid) or
base (for examg Blasmaorwemic measby, apnefel abl knawnacodpaaed t i on salt.
Exanpl es of such a salt include salts with an inorganic acid such as
hydrochl 6ric acid, phésphretee griel whiiglrobr e usedimhyabhe asddsaribedci d, or
w th an organic acid such as acetic acid, formc 20 acid, propionic acid,
fumari c aci da2PREfeistisebdy Eurdiasitosddade gearar (had®) asbdpbie talkalaakd,
malic acid, oxalic acid, benzoic acid, nethanesulfonic acid and
benzenesul f oRPESERIESSSI9eEe andohpoifrirase igesesalt pronoting a promoter

. In the non-human mammal insufficiently expressing the
DNA of the present ihvention in which the oncogene DNA of the

10 present invention is replaced with the reporter gene, the
repor;er gene exists under the control of the promoter to the
bNA 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.coliderived B-galactosidase gene {lacZ), B—galactosidasé
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 fB-galactosidase
sqch as S-bromo-4-chloro-3-indolyl- B ~galactopyranoside
{(X-gal)}, an expréssion state of the oncogenic protein of the
present inventioninalivinganimal canbe conveniently observed.

25 Specifically, a mouse defective in a homologue protein‘to an

76



activity to an oncogene DNA of . the present invention pronotes 25 the
activity of the peptide, it is useful as, for exanple, a 77 medical drug
such a$ a prophylactic and a therapeutic agents for a disease associated
with insufficiency of an oncogenic protein of the present invention. On
the other hand, a conpound or its salt inhibiting. 5 a pronoter activity
to a DNA encodi ng an oncogenic protein of the present invention is useful
as a safe and |l owtoxic nedical drug inhibiting cancer-inducing activity
of the oncogenic protein of the present invention, for exanple a

prophyl act i c ongPIehee pyetein ofgem pfescrt davertisuoh ias qidswenssat ioancer ,
renal 10 cancer, hepatic carcinoma, non-snmall cell pul nonary cancer,
ovari an cancés, prxest dbyc fancexampiet rigdiutareddehpieddeasieediceith fbr east
cancer, cervical cancer, colonical cancer, rectal cancer and pancreatic

cancer. A dePh@gphate vpufinresorgidured RRS)eutdack dnt eidve thtzostes i nldp Isarieani ng
may be al so used. A drug conprising the conpound or its salt selected by
t he screeni nGoREERBENE ATIFE PE opomedempeaatosage hbontsiii tabfer abeint
delivery to a target cancerous tissue as in a drug conprising a known
anti canceér del@itotaldionen cEhrebissP@pseperatien fouswbasined thusspedpar ed
is safe and low toxic, it can be adm nistered to a human as a main subject
or a mamal YiAhwhi EHh ERTH/APRS pharthcol beyi @enaf fteet fywaillatthe iekpect ed
(for exanple, rat, nouse, guinea pig, rabbit, sheep, pig, bovine,
reaction and then a color can be observed. Alternatively, an
MRNA enching lacZ may be detected as usual.
Acompoundoritssaltobtainedusingtheabovescreening
10 method is selected from the above test compounds, which can
promote or inhibit a promoter activity to an oncogene DNA of
the present invention.
The compound selected by the above screening method can
formasalt,whichmaybeasaltwitha;ﬁqmiologicallyacceptable
15. -~ acid {for example, an inorganic acid) or base (for 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, orwithan organic acid suchas aceticacid, formic
- 20 acid,propionicacid,fumaricacid,nmleicacid,succinicacid,
tartaric acid,.citric acid, malic acid, oxalic acid, benzoic
acid, methanesulfonic acid and benzenesulfonic acid.
Since a compound or its salt promoting a promoter

activity to an oncogene DNA of the present invention promotes

25 - the activity of the peptide, it is useful as, for example, a
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horse, cat, dog and nonkey). 25 A dose of the conpound or its salt depends
on various 78 factors such as a target disease, a recipient and a delivery
route.<For ‘exanple, in oral admnistration of a conmpound inhibiting a

‘pronoter activity to a DNA of the present invention fof treating a cancer,

its dose is about 0.1 to 100 ng, preferably 5 about 1.0 to 50 ng, nore
preferably about 1.0 to 20 ng per day to a normal adult patient (weight:
60 kg). In parenteral adm nistration, although a dose of the conpound
depends on various factors such as a recipient and a target disease, its
dose is suitdisidicaBodrug.Ocht @s38 prpphyylefriabbyd abelrApdut Pc 1Yyedd N,
nore preferably about 0. 1 to 10 ng per day by intravenous injection when
a conpound i rifithiat dhgeasprayaiciatact wikhyiheousfidMNACHT oEhgn ps ic
invention is admnistered to a normal adult patient (weight: 60 kg) f or -
treating a c@fedeinFof thwttherseanti makventaon anount converted to a wei ght of
60 kg may be adm nistered. 15 Thus, a non-human mamral insufficiently
expressi ng an oncog¥n&hBNAtbErt endy eseptmpbane s At si aLOnsimieyiabhy usef ul
for screening a conmpound or its salt pronoting or inhibiting a pronoter
activity o EheremeisyenstbiAtpitd laeDPA esenidingventdnaidgenaBpidarief gke, can
significantly contribute to elucidating 20 causes of a variety of diseases
due to i nsuf ftheirmseakpireagitdon bf uskd udrrng e <ONA 0bwt-BexPE @saRbal

i nvention and devel oping prophylactic or therapeutic agents for the

_di seases. FuPfFHEr AphebiubigigcarcONg rehrtiaigniaey i py 068t &hel @GiceGenic

-protein of the present invention, for examplé_ a prophylactic
or therapeutic agent for a cancer such as pulmonary cancer, renal

10 cancer, hepatic carcinoma, non-small cellpulmonary cancer,
ovariancancer, prostatic cancer, 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
fordelivery to a target cancerous tissue as in a drug comprising
a known anticancer drug to a given cancer.

20 Since the formulation thus prépared is safe and low toxic,
it can be administered to a human as a main subject or a mammal
inwhich a similar pharmacological effect would be expected {for
exainple, 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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for an oncogenic protein of the present invention, a gene encoding 25 a
given protein can be ligated to a downstreamsite, and the 79 product can
be injected’in an .animal egg cell to produce a so-called transgenic aninal
(an introgressant animal), so that a mechanism specifically causing in

vi vo expression of the oncogene while avoiding cancerization. Furthernore,
a proper reporter gene 5 can be ligated to the pronoter region to establish
a transformant cell strain expressing the gene, which can be used as an in
vitro search systemfor a |ow nol ecul ar-wei ght conpound specifically
promoting or faridyist snghams i targetpddskicdd 08 @ébi%iéhﬁﬁadbhﬁ dONGRA[NI C
protein of the present invention itself.. 10 Wen being used for prévention

or treatnent ®fute.cafoer exampdeppdundral atikifestraemy abf 9 S&ddiddy of an
oncogeni c protein of the present invention can be conmbined with another
anticancer agevbitint aaprohoosf aani ey tB B, DN bEE AIRLCH Fo s IEPL HPBHRI1dn
cisplatin, cyclophospham de, 5-FU, UFT, nethotrexate, mtonycin C and 15
m t oxant r one. t EXARIESY Thenperséns dosedntdlmsusd | 1 tbe 0waks LSJE@EéIfabQ.?’l ly
with reference to Exanples, These exanples are included In the nos

pref erred® entsdoueht® tof 50 ey presendré fureinliyvosbobtitl . ioheo moed@rﬁeg(aay
invention is not. limted to these enbodi nents. Exanple 1 oni ng and

sequenci ng oftoa acDAredcedivig pahWaRL fweiyhumesn RHR wash Gandisgkediusi ng a
commercially avail abl e cDNA
administration, although a dose of the compound depends on
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 é normal adult
- patient (weight: 60 kg) fo;treatingacancer. For anothei:animal,
an amount converted to a weight of 60 kg may be administered.
15 Thus, a noﬁ-human mammal insufficiently expressing an
oncogene DNA of the present invention is considerably useful
for screening a compound or its salt promoting or inhibiting
apromoter activity tothe 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 de{reloping
prophylactic or therapeutic agents for the diseaseé.
Furthermore, using a DNA containing a promoter region

foranoncogenicproteinof the bPresent invention, agene encoding

25 a given protein can be ligated to a downstream site, and the
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library, a human testicular cDNA kit (Mrathon-Ready" cDNA Kit; 25
Clontech Inc.) as a tenplate and using two priners: 80 priner 1 (sequence:
TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG) ; and priner 2 (sequence:
TTGAATTCCTAGCAATGT TCCAAATATTCAATCACTCTAGA) . In 5 the PCR reaction,

Advant age 2 polynerase mx (Clontech Inc.) kit was used and according to
the instructions in the kit, anplification was conducted with a
temperature cycle: (1) 94 Cfor 1 min; (2) 5 cycles of 94 C for 10 sec and
72 Cfor 2 mn; 10 and (3) 25 cycles of 96 C for 10 sec and 70 C for 2

mn, and- th@rd&llemd)dlthﬁdt@gahaﬁbﬁlmté Poc] d 72 C
for 5 mn. After the reaction, the product PCR&gprrpl |df'|ee%dz;§[(|9i§r1a ?Led

obt ai ned was tolansednt.o aallmhaqﬁhtidt&%b%sggﬁ%iﬁléél a8y tﬁgggyge%)
accordance with the instructions for pGEM T easy }? PROVEGA) . am%m

t ransduced t spEcifotal Difansihgvid vagendx c%ﬁé%ﬂﬁi BE & éﬁgbgéﬁé 'w.’f‘llle

resi stance gene in the plasm d vector M T easy, clones arryl ng the

pl asni d vverewettdu:ngdcarmaﬂzaItBoﬁgaerm(ﬂzlehtﬁber@nt@'ﬂPo@;@r P@;B&fc# g0 The
plasm d carried by each of the sel ected clones was sequence to oBt ain the

sequence Sof ke beoliateld\Wo (BEQrohbrer Neg2hn Qb@g&;@bwgﬁgl f@&iﬁgh pr ot e| n
conprising an amno acid sequence (SEQ ID. No. deduce rom an .
t he nucl eoti dell strain expressing the gene, which can be used as an in vitro
search system for a low molecular—v}eight compbund specifically
promoting or inhibiting an in vivo production ability of the
oncogenic protein of the present invention itself..
_ 10 ‘ When being used for prevention or treatment of a cancer,
acompoundoritssaltregulatingactivityofanoncogenicprotein
‘ofthepresentinventioncanbecmmbinedwithanotheranticancer
agentsuchasifosfaﬁide,UTE,adriamycin,peplomycin,cisplatin,
cyclophosphamide, 5-FU, UFT, methotrexate, mitomycin C and
15 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
20 -invention is not. limited to these embodiments.

Example 1

Cloning and sequencing of a cDNA. encoding a hWAPL from human

PCR was conducted using a commercially available cDNA
library, a human testicular cDNA kit (Marathon—Reat:iy'rM cDNA Kit;

25 Clontech Inc.) as a template and using twe primers:
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sequence of the cDNA was designated as a human WAPL (hWAPL). 25 A
transformant carrying the full-length cDNA of the hWAPL, which 81 was
cloned in the plasm d, was designated as Escherichia coli DH5 pGENMhWAPL.
Exanpl e 2 Expression of an hWAPL gene in -a human cancerous tissue 5 Under
the consent of patients subjected to surgical excision of a cancerous
tissue in Tokyo Medical College Hospital, the sanples of surgically

exci sed cancerous tissues wereprovi ded. The sanples of surgically excised
cancerous tissues were exangined for the presence of hWAPL gene expression
and the expression Ffﬁﬂﬁﬁbgkt thereof by Northern blotting and real -tinme

PCR In the rthern bl ot an MRNA expressed fromthe hWAPL gene was
Cdenti fed fr oA ETHe RUACCD AP A COR g T LT SR AARA TG ASTRGE] B0t

sequence conpl enentary, to the portion of nucleic acid Nos. 2511 to 2813 in
the full-length seqﬁﬂﬁﬁﬁro 15 the hWAPL of SEQ ID. No.2, as a detection
probe. On the, ot her real -tinme DNA of the hWAPL was

hand,.. in._the PCR' a c
anpli fied, u&Fr%‘Bi%feén%&in*f*EE‘E?%G‘f?&TG§$§§A€§\E%?%T<FA%T%@§EA€6? -LtéR) and
59 2 DL EAR A e R Sy e PR RIS R T 3 an
uoc o0 o0 LRI 05k P 0R dereP T LR PO 0 L ERLT i o oo
of : 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 follrowed by elongation reaction being carried out at
72 °C for 5 min. After the reaction, the product of PCR
amplification thus obtainedwas clonedtoaplasmid vector pGEM-T
15 . easy (PROMEGA) in accordance with the instructions for pGEM-T
easy (PROMEGA). ItwastransducedtoE. coliDHS a (Invitrogen)
and using an ampicillin resistance ger;e in the plasmid vector
pGEM~T easy; clones carrying the plasmid were selected in an
LB agar medium containing ami:icillin.
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.l) deduced from an ORF in the nucleotide
sequence of the cDNA was designated as a human WAPL (hWAPL).

25 Atransformant carrying the full-length ¢DNA of the hWAPL, which
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S' - GCGAAATCGTGCGTGACATTAAG 3" and 25 5' - TGTGTTGECGTACAGGTCTTTG 31, 82

. The tenperature cycle condition selected for the real-time PCR was as

follows: (a) 95 C for 30 sec; (b) 40 cycles of 95 C for 3 sec and 68 C for

30 sec; 5 and then (c) 87 C for 6 sec. For the thermal cycle in the PCR

reaction, Smart Cycler System (TaKaRa Co. Ltd.) was used. The anmpunt of

the double strand CcDNA was detected by means of a fluorescent |abel

therein to 10 determ ne the amount of anpliflcatlgn produc]t.e Fgg ngal ANA
ti e pti.oned .above, conparative sanples. )

vor ge:)?g;ar e oF; 8?}18’%‘# ity PR Igshidy vas derdRmatenas EfChRBifhi wicddal

. ! . . Res.
tissues in agg@r th a known procedure (O kawa et al., Cancer
61, 5707-5709 159?9@@H§%L. Anong the carcinoma cells exam ned of cervi cal

cancer,

j [ astric cancer, renal
cancer, corpys.Hijgrs cancer, ovarian cancer, ¢ : c
pul nonary canterg-toéorectal carcinoma and breast cancer, about 40 % of

' s i gni ficant hWAPL
car ci noma cekly,s &v a.?Lu‘EE[ Gancer d nnngtr§zeg f;.ﬁt_h‘ oWt
gene expressru 0 SHE : oo canc
were exgmned for t regen f HP\.infection. Specifjcally, an
regi on fgr t he HPV- er%lle\%eg §6§ TenS WS CdEPESt B TRFer Persurgical

excisionof acanceroustissuein TokyoMedical College Hdspital,

the samplesof surgicallyexcisedcancerous tissueswere provided.
- The samplesof 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 nucieotide_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 ¢DNA 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'-TTGRATTCCTAGCAATGTTCCARATATTCA-3 ",

Furthermore, human B-actin w-as used as an intrinsic standard.

PCR primers used for amplification of cDNA of human B-actin were

a coﬁmercial-ly ava.ilable pair of primers (Clontech) of:
75'~GGGAAATCGTGCGTGACATTAAG—3' and

25 ‘ - 5'-TGTGTTGGCGTACAGGTCTTTG-3" .
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with corresponding primers therefor in accordance with a known procedure
(Nakagawa et al., J. Med. Virol., 62, 251-258 (2000)), 25 and in all the

i nvasi ve carC|nona cell samples of cervical cancer, 83 HPV infection and
expression of the E6/E7 gene were confirned. Exceptionally, some of

gastric cancer sanples also denmonstrated high expression of the hWAPL

gene. Exanple 3 5 Induction of hWAPL gene expression by E6 and E7 from HPV
16 An E6 gene fromHPV 16 was anplified and isolated by RCR nethod using

a pair of primers 16g6attBl; . :

5" Mﬁ%@%&%ﬁ%@@%@%?“ SRdeched 16pEattiB2.

5' - AGAAAGCT A TTCTCT G 3 while an E7 gene from HPV 16 was

anplified an |§0Fa%%d€§5 n?cﬁ18w53|ng a pair of primers 16E7attBl:

15 5' - AAAAAGCAGGCT TACACCTACAT-3' and 16E7att B2:

5'- AGAAAGCTGEEWTATEﬁﬁ%F%g¥I§;é§%§§§T 3'. Then, each of these genes were

cloned into a retrovjru vVec corda procedure of
030, EELEE S o0, A5 L IaRGE AT 8 DA

Navi aux et al. 20 (Naviaux“er & F8F 5%0 ¥ 1896FF¢

generateg retrqgviyuses LXSN—16E6 and LXSN-16E7 for prodUC|ng E6 and E7

reconblnants -respectlvely In addition, the retrovirus

{c) 87 °C for 6 sec.
For fhe thermal cycle in the PCR reaction, Smart Cycler System
(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 procedure (Olkawa et al . Cancer Res., 61, 5707 5709

15 (2001)}). Amongthe carcinoma cells examinedof cervical cancer,
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
mRNA region for the HPV-derived E6/E7 gene was detected by RT-PCR
with corresponding primers therefor in accordance with a known
procedure {Nakagawa et al., J. Med. Virél. . 62, 251-258 (2000)),

25 andinall the invasive carcinomacell samples of cervical cancer,
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LXSN- 16E6E7 for producing E6 and E7 reconbi nants. simnultaneously was
produced. 25 It has been found that an product of E2 gene derived 84 from
HPV can be bound to a pronoter region in the E6 and E7 genes to possess a
function for inhibition of the transcription thereof, and that a product

of E2 gene derived froma bovine papilloma virus (BPV) has a simlar
function for inhibiting the 5 transcription. The BPV1IE2 gene fragnent was
obtai ned by nested PCR using pBPV-M1| as a tenplate. In the nested PCR,

t5.he pai r GEE?E%{&%&#@ ed Was Con 3‘§1'Eegg(§9]é7 gene were confirmed.
5 - AGAAAGCT CCT G3' 10 whil e the pair of outer
primers was con‘%’at%gaﬁ %“e% GFTRETACARRARACAA wopstpgted

51- GGGGACAAGT égﬁA ?Gﬁ! The BPVI E2 gene fragnent thus
obt ai ned was cér oA ° %\%W < HECor pCVBVpur o, which is based on

a general - pugqggg& 1% virus vector pCVBCV(Cd ontech), toprepare
ar et rovirusMsevput-6- BPVLIE2f or producing the E2 recombinant f ronBPV. The

retrovi rys ¥ &&8{‘ CM%VB%E; rlses 2 puro C

~sel ection

20 with the ret SN 16E6 16E7 and. L XSN- 16E6E7 fo
pro\(ljmum ng aP{/elgO\élerﬁH\S/gg ‘E%’é\l-tl ﬁg{géﬁ i e8P F‘géﬁ c?rf‘g 1 %g %Y

negat i ve  cong 0l e Ji TREA§PL ASEIRo £l HDKL 1 nf ected wit >

i6E6attBl:

QJu.

S ' -AARARGCAGGCTCCACCATGTTTCAGGACCCACAGGAGCGACCC-3", and
10 16E6attB2:
5 ' -AGAAAGCTGGGTTACAGCTGGGTTTCTCTACGTG-3" ,
while an E7 gene from HPV 16 was amplified and isolated by RCR
method using a pair of primers
16E7attBl:
15 5'-AAAAAGCAGGCTCCACCATGCATGGAGATACACCTACAT-3' and
16E7attB2:
5'-AGAAAGCTGGGTTATGGTTTCTGAGAACAGATGGGG-3" .
Then, each of these genes were cloned into a retrovirus |
vecfor pPCLXSN in accordance with a procedure of Naviaux et al.
20 (Naviaux et al., J. Viroel., 70, 5701-5705 (1996}), to generate
retroviruses LXSN-16E6 and LXSN-16E7 for producing E6 and E7
recombinants, respectively. In addition, the retrovirus
.LXSN—1§E6E7forproducingEGeuuiE?recombinantssimultanedusly
was produced.

25 It has been found that an product of E2 gene derived
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a retrovirus vector pCLXSN was used. A cell line in which continued
infection of the retrovirus vector was established 25 was sel ected by
culturing the cells on a nediumcontaining G418 85 at 50 g/nlL for 3 days.
After infection, expression of the hWAPL gene induced by a reconbi nant
protein of the E6 or E7 from HPV 16 was determ ned by Western blotting
using a specific antibody recognizing a region of partial am no acid
sequence 50 to 66 5 (anino acid sequence: CNFKPDI QEl PKKPKVEE) in the
oncogeni c g»ﬁP‘P % At the sanme tinme, the amount of

expr essi on o sGpp c?s%%‘i‘m?) tePROYREC LT Eg 1 AR HaY HrnEG A Dégwas

bl otting. it mas N _con d that E6 product pronoted a cl eavage
10 process of %tq?s {J‘Hg:rat &p%‘e‘s‘ggﬁuﬁrl&“é?% he BEMITHP RN gseedsi on of
t he oncogeni o I‘QhEI n hV\AP Q:%%ge nore, when the carcinoma cell lines of
cervical caft dehd 3IGRT ASTIECHT U 2h PRISERE RARIBAYIED

CaSki and Si Ha ﬁe”ﬁﬁﬂii g OdUCID%'Eﬁband E7 from HPV 16 15 denonstrated

i ncrease of théFfe 883 runditilinhr 086t iopr ot ninkikiting| thef
inhibitigg t nscrl tion of 6 7 genes by the E2 from BPV

Conconi tgnt I ;Elg exp g% 'FE? ﬁgwgﬁcﬁ'@nifﬁa%?%}teﬁ’?ﬁ ApinsgRY nsEitsdt ed
(FIG 6). e ot a 3A cell line, in which cancerization
was i nduced Eéﬂ Slm.gcﬁ ﬁ?%taﬁe? tﬁ‘f‘&’%&‘ﬁch %hﬁ@@r‘?ez%ﬁqdoﬁcﬁelw BALgi nat ed
by HPV infe e .amount. _of the rengini 53 tunor suppressor

protein or tﬁ% %?r%%%tpr]fnerfp}‘lg?gl"&s SFOAHE L6 C genl c protein

5'-AAARAGCAGGCTCCACCATGGAGACAGCATGCGAAC-3' and
51 —AGAAAGCTGGGTCAGAAGTCCAAGCTGGCTGTAAAG—3 'y,
10 while the pair of outer primers was conéisted of:
5'-GGGGACAAGTTTGTACAARAAAGCAGGCT-3'and -
5' ~GGGGACAAGTTTGTACAAGAAAGCTGGGT-3".
The BPV1 E2 gene fragment thus obtained was cloned into a
retrovirus vector pCMSVpuro, whichis based on a general-purpose
15 = virusvectorpCMSCV (Clontech), topreparearetrovirus MSCV-puro
BPV1EZ for producing the E2 recombinant fromBPV. The retrovirus
vector pCMSVpuro comprises a puromycin resistance gene as a
selection marker.
Human epidermé'l 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 HDK1 infected with
a retrovirus vector pCLXSN was used. A cell line in which
~continued infection of the retrovirus vector.w_as established

25 was selected by culturing the cells on a medium containing G418
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hWAPL was not affected. The results indicate that although the increased
amount of expression of the oncogenic protein hWAPL 25 is closely
associated Wi th cancerization, an independent 86 nechani sm causi ng

i ncreased expression of the oncogenic protein hWAPL nmay exist, which is
different fromthe nechanismof increased expression of the oncogenic
protein hWAPL due to E6 and E7 fromHPV. 5 Exanple 4 Inhibition of
pronoter activity of the hWAPL gene by a p53 suppressor protein It was.
confirmed that the p53 suppressor protein has a function for inhibition of
transcripti oAt paéhfppS doie  A0te¥ sRfeekiqropareassion ebrheWWAPR
pronoter of hWAPL gene was anplified and isolated by PCR nethod using a
gehom ¢ DNA BangLimquced by & rgceghpnante prptain pfethe B p&i B7 Jfrasy HR¥r s:
primer 1 15 GTGCATCCCACCCACAGIGGAAGACATGE) and  primer 2
(sequence: oG GErEAETCETaEr ing UBNIngfE aReRfieRNtABOPCR
product was first cloned to A PGEMI-easy gPRCNEGA)“ and sequentiall%, t he
fragnent di g&SEeEPizNdidt Kedlersh ireritdal edpifife acddRPed@NEhe? &Pobed to

pBl uescript (Stratagene). A region conprising a pronoter portion of the
VAPL - Gefie,  KAPRO VBRI faRans e CHFRRBLOF S AKVERRS 161 Gb5: @ACosenLe

‘protein hWAPL (FIG. 6).

At the same time, the amount of expression of p53
suppressor protein was also determined by Western blotting.
Then, it was again confirmed that E6 product promoted a cleavage

10 process of the p53 tumor suppressor protein, resulting in
exprlession of the oncogenic protein hWAPL.

Furthermore, when the carcinoma cell lines of cervical
cancer; CaSki, SiHa andC33Awere infectedwith MSCV-puro BPV1E2 '
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 originéted by
HPV infection, the amount of the remaining p53 tumor suppressor 7
proté'in or the amount of expression of the oncogenic protein
hWAPL was not affected. The resultrs 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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with Sall/Xhol and cloned into the pG.3-Basic vector (PROVEGA). After
purification with Q agen Plasm dMaxi Kit(Q agen), 25 the vector obtained
was co-transfected with a p53 expression 87 vector, pHVb6 (Roche) as for a
control and a pGR3-tK vector for standardization of |uciferase assay,
usi ng Li pofect Ami ne2000 (lnvitrogen) in an HeLa cell. Dual Luciferase Kit
(Promega) was used in the luciferase assay for determ ning the anmount of 5
| abel ed protein, luciferase, which was a reporter gene product transcribed
and translatgg 5 ger %ontro of the ﬁronnter of hWAPL gene. As a result,

it was confir e Eis mﬁ%ﬁn9?8ﬁ§8ﬁ§? §XPHES S {MROE Fhr SRS PR ERIOt e ifncr ease

in the anoun the expre . 10 p53 pressor protein reduced the
anount of théwﬁ Ehel'dy ﬁgﬁfé d?{éﬁfig Qﬁﬁj SHfNth 2R tthen&echaBésanat
translated up §£ contral of .the pronmoter of hWAPL ene 30 %in

? ok .

conpari son with the o COREFSFLOT PhHERE© %ﬁﬂQﬁ?lciPr?E due H& EPhe p53

su ressor t 1as unction causing reduction in activity of the 15
o RS Bt oy
pr onot er "géne.” Exanple 5 Construction of an expression vector

for prodBC|ng %EghpprL reconbi nant protein A Hindlll and EcoRl

restriction transduced 20 respectlvely at the ends of the region-

of base Nos. e_of SEQ
ID. No.2 by Iﬁh 656&

suppressor protein

It was confirmed that the p53 suppressor protein has
a function for inhibition of transcripﬁibn of‘the hWAPL gene
10 from its promoter, as follows.
A promoter of hWAPL gene was amplified and isolatéd.by
PCRxnéthod using a genomic DNA in DLD-1 cell as a template with
use of a pair of primers: |
primer 1 ‘
| 15 V(sequence: GTGCATCCCACCCACAGTGGAAGACATGG) and
pfimer 2 |
(sequence: CCGCTTCCGCCGGTGARTGGTCAGTGCTGG) .«
A DNA fragment of the PCR product was first cloned to
PGEMT-easy (PROMEGR), and sequentially, the fragment digested
20 with a restriction enzyme EcoRI was then cloned to pBluescript
(Stratagene). A region comprising a promoter portion of the
hWAPL gene, which wés inserted into the plasmid, was digested
withSali/XhoIandclbnedintothepGLB—Basicvector(PROMEGA).
AfterpurificationwithQiagenPlasmidMaxiKit(Qiagen),

25 the vector obtained was co-transfected with a p53 expression

.87



obt ai ned was digested with H ndlil/EcoRl, and the corresponding. DNA
fragnment was inserted into an HA-tagged nmammal i an expression 25 vector,
pHV6 (Roche Diagnostics) to construct an expression 88 vector f or .
produci ng a reconbi nant of the HA-tagged hWAPL protein, pHV6-hWAPL. The
fragment was al so inserted into an mammal i an expression vector,

phr GFP- N1( Strata, gene)f or expressing afused protein with an hr G-P fusion
partner to construct an expression 5 vector for producing a reconbi nant
protein of a _GFP fus hWAPL, phr GF-P- hWAPL. The expressi on vector for
produci ng a rFECGRbI PAe (ReChek 25sFRE Fegorbral koSt a pERdatKeesctarifag

Li pof ect Ami ne_20Q0 (Invitrogen). After culturing for 2 days follow ng the
10 transf ect POAMRETERAG IO Pg Pidfiess asthy CPLeg PR daArdnssf0
(Bechman Coul #erl on the .basis of the presence of expression of the

hr GFP. tag. AFTBY FIR9SHr 18uPR SRy Soid: JdtRh ToRaferass deih dfromega)
transfornmed host C%Il |.i.ne._cay rg/i-n the desired expression vector for
produci ng t hE2RWSY +Rddif Raht Iﬁﬁgﬁ gffay oy gRbepnidigacEReranqwit ef an

ant i body .speci{fi o _the, hWAPL .protein _For generating an anti body specific

to the oﬁcoggﬁé%fe%%f’ ?hnhMﬁE?eﬁaﬁ%ptthEh Ax ESUYH PERANAY a

partial amn acid.se uedgce 5Q to 66: CNFKPDI gEI PKKPKVEE that is | ocated
#egdf

in 20 the N-T&FM AR T YIS aTE PRASTSANE SO STt he PRt sRet BFRBRr ed  as

an i nmmunogen Qg(%)ti de by chem cal synthesis. Furthernore, by reconbination
was pr oduced?3"*f used pol ypeptide tagged with :

As a result, it was confirmed that when transducing the
P53 expression vector, increase in the amount 6f the expressed
10 . p53suppressorproteinredﬁcedtheamountofthelabéledpwotein'
" luciferase, which was transcribed and translated under control
of the promoter of hWAPL gené, by 30 % in comparison with the
control; Inother words, it is confirmed that the p53 suppressor
rprotein has a functioh causing reduction in activity of the
15 promoter of the hWAPL gene.
Exaﬁple 5

Construction of an expression vector for producing the hWAPL

recombinant pretein

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, pHM6 (Roche Diagnostics) to construct an expression
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6xH Hi's conprising a partial amno acid sequence 814-1037 lying in the
C-termnal region of the oncogenic protein hWAPL. 25 According to
conventional techique, these two i munogen 89 peptides were used to
separately inmunize a rabbit to produce " polyclonal antibodies specific to
t hese antigen peptides, an anti-hWAPL-N anti body and an anti-hWAPL-C

anti body. In Western blotting in Exanple 3 and so on, the oncogenic

protein hWAPL 5 was det ected using the anti-hWAPL-N anti body specific to
f chronosqne_instability by
1

the hWAPL50 66tan£i en.dExaqgle 7 I nduction i

the hWAPL prdterf® OPBERAPEF P pEeComBLieRt OF £ et tagpre SUPBH BFREEAR. 10
phr GFP- hWAPL hgg_ uci recon%inant proteinof({he hr GFP- f used hWAPL.
The procedur BV des d ?ﬂe COLEHRY 21E0 HRRT RS dnE8) R agmakpRRWAPL

e
ositive cell _line producin t - PL-fused protein and a GFP- hWAPL
Pogative col PrPHAE RS Rk iNg GFparoupie s oEaxEros ot o ARees
subcul turing 15tfor tLve qu&g&ions follow ng the selection, the, content
of a chronpBhRESHLHEDRR PREFRIHS AN R2LLYEH t%’yc?_%té‘?u%c%’hrﬁxﬁ§esﬁ)}?%nerty
i n accordanc j t h _Buse' rocedure (J. Biol. Chem 274, 7253-7263
(1966) ) SThe ehon fRpPTrlyBLRE & LEF it inaBt s of 8P Tuted AvbRbsone
gene cont ent Lyal to the host cell, HeLa cell, in which a half or
nmore is conp?ﬁ%ggygﬁﬁg&ﬁornal diploid and a content of a tetraploid is

about a half of t heTgalépégﬁrdéssol?Jn vector for producing a recombinant was

transfected to a host mammal cell using LipofectZmine 2000
{(Invitrogen). ' After culturing for 2 days following the
10 transfection, selectionis éonducted using EPICSALYRA HyperSort
(Bechman Coulter) on the basis of the presence of expression
of the hrGFP tag. After further culturing and.additional
selection, 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, e_lpeptide chain (hWAPLso_sg) having a partial amino
acid sequence 50 to 66: CNFKPDIQEIPKKPKVEE that is located in

20 theN-terminal region of the oncogenicrprptein hWAPL was prepared
as an imunogen 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 AC—terminal region of the oncogenic protein hWAPL.

25 o According to conventional techique, these two immunogen
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t he other hand, in the GFP-hWAPL positive cell line, a normal diploid
exists in a less anobunt, a major part denonstrates 25 pol yploidy, 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 protein induces chronosone instability (FIG
7). Correspondi ngly, induction of nuclear atypia, in 5 particular, of

mul ti-nucleation is also originated from over-expression of the hWAPL

pr ot ei n. AfterB% eration subculturing, ratios of observed

h . .
mul ti - nucl eaPf lé?eg "‘%%neyuge%t%ﬁﬁpﬂr%?ﬂtwuﬁipﬁhﬁl\mﬂ?bﬁég’é‘?iR}@d@é’Iel line

and the HelLa.cell. infecte i.th the phrGEP-N vector, (contro]),

respecti vel y?giﬁc%ﬁ?ﬁ aﬁ@lﬁ%ﬁwﬁ%‘s%‘ﬁ &9t Fhese antiges) PRt 14RS -GRP- hwAPL
ositive cell, li I 8).. Furthernore, in association with chronosonal

gbn‘or'mal ity SGEH_@%—&YG 3%?2%?‘&&%‘?36@“?6“BHHBFﬁ%IanEéWP‘i%ﬁEIIE Wedit@irsi on

during.a separation process itosis of a chronobsone 15 gene, induction

of nicronucl gli#%}%t]irbﬁ:xlag'pg%i iaﬁﬁi_t &8 By SRRNGHIFBAS| BIPHTIN REARMAPL

pr ot ei n. 5A f&gg; eoncﬁ ct;)e:‘ﬁoum.cro ucla%é%gr mation in the GFP-hWAPL positive

cell. line i$ Pihdst WaPhAlitantiody eppchiAsptonElat i ve
cell line (EJJ L?) .. 219. Exanpl e 8 Induction of cancerization of an NIH 3T3
fibrobl ast by th& HAPL- Pt ei n

‘ Example 7

Induction of chromosome instability by the hWAPL protein

A Hela cell is infected with the expression vector
-10 phrGFP-hWAPL for producing a recombinant proteinof the
hrGFP-fused hWAPL. The procedure described in Example 5 is
.conduf:ted 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 Séanning
. 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,
in- which a half or more is comprised 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 -
c_iiploid 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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An NIH 3T3 fibroblast is infected with the expression vector pHV6- hWAPL
for producing a reconbinant protein of the 25 HA-tagged hWAPL to produce a

reconbi nant’ cell line 91 over-expressing the HA-tagged hWAPL protein, an
HA- hWAPL 3T3 cell.line. As a negative control, an HA-3T3 cell line
infected with a pHW vector is produced. Wen culturing on a plate, the
HA-3T3 cell line for negative control fornms a honbgenous 5 confluent-I|ike
single cell layer as in the host cell, NIH 3T3 fibroblast, while the

HA- hWAPL 3T3 cell line fornms a focus structure. To a nude nouse was

subcut aneousPy § AiRted #hd apRcbartoidFiFcerisnet ampntisatiof 3931 el |

i ne. Subsequent followup 10 indicated that within 10 days, oncogenesis
was i nduced FRUEY L% PRPISCGREF A egeFrrrR e sianAAFLe BRAPB@irotkiine whi | e
no oncogenesis was induced in injection sites for the HA-3T3 cell |ine.
By Western bFBEEFREY thuiampscre Aneralpilbie i GI$ dhd the anti- hWAPL-C
antibody, it was confirnmed that the HA-tagged hWAPL 15 protein was actually
over - expressed in t HEEETEePfiRdl ¥el Lndpgtiene ofarmeetlicssd eeypiahettr ot ypic
m tosis was observed; for exanple, three pole division was al so observed.

Exanpl e § | nRPBFEFOIAf €hr dWisHanuelpabiom Hsbyakip spRAN naligmdt 8doro t he
20 hWAPL gene Using an siRNA targeted to the hWAPL gene, it was .confirned
t hat i nhi bi t PRETeXFESS6R of thseh WP iateis| n Afdipr three generation

-subculturing, ratios of observed multi-nucleation are only 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 ormore) in the GFP-hWAPL positive
cell line (FIG. 8). |
Furthermore, in association with chromosomal
abnormality such as nuclear atypia due to abnormal centromere
divisibn 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 pHMG_—hWA_PL for producing a recombinant protein of the

25 HA-tagged hWAPL - to produce a recombinant cell line
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result in inhibition of growth of a carcinoma cell. (1) In vitro inhibition
of carcinoma cell growmh by an si RNA 25 Using the Silencer siRNA
construction Kit (Anbion), 92 siRNA 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 : ACTACAACTGGTCGCAACC.. Practically, two synthetic oligoners were
prepared for each; specifically, for the hWAPL Asi RNA,
AACGGACTACCCTTAGCACAAcct gt ct ¢ and AATTGTGCTAAGGGTAGICCGectgtctc, 10 and,
for the negaPVoE-@uHaseing ANNETRCARCTEETUEERACE G et 8N difc-hWAPL 3T3
AAGGTTGCGACCAGITGTAGTcct gtctc.  Then, in each synthetic oligonmer, a T7
pronot er pri ekl ddse. hyis pdiegadize porticdn of HatgTdtaeldntinmdnfeetedd with
Kl enow 15 DNA {)ol ynmerase to prepare conpletely a double strand DNA. Then,

it was transtithedrif YechnA igoPyaeeesd, Hhen RNASusing e amiatensehe and
sense chai ns rqggred were hybridi zed each other, and then both cohesive
ends were di 6833 Mih Resefed peephiecacdptivle fermaind HPRMgempesh bl unt
ends. 20 _To a SiHa cell derived fromcervical cancer, in which hWAPL was
hi ghly eRpr eSephientad ikeapistiikee el hel AXERPIESASR FU& haald. ceXo NdHa3TVe
control siRNA at a concentration of 1 nMfor
fibroblast, while the HA-hWAPL 3T3 cell line forms a focus
structure.
To a nude mouse was subcutaneously injected the HA-hWAPL
373 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-hWAPIL, 3T3 cell line while no
oncogenesis was induced in injection sites for the HA-3T3 cell
line. By Western blotting usiﬁg the anti-HA antibody and the
anti-hWAPL~-C antibody, it was confirmed that the HA-tagged hWAPL
15 proteinwas actually over-expressed in the cancerized cell. 'In
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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eval uating influence to cell growth. The si RNAs were transfected to the

Si Ha cel | derlved 25 from an HPV16 positive cervical cancer, in which high
expression 93 of the hWAPL was observed. FIG 10 shows the results of
plotting the living cell nunber (x103) in the ordinate to a tinme from
transduction of the siRNA (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" indicate the results obtained when adding a

hi stone deacetyl ase inhibitor, Trichostatin Ato a culture after
transfection36¥N%rﬂ?Qﬁ REpducedsfeah aakytargridd 20 hbarfokfawdngt gansf ection
of the hWAPL Asi RNA, 10 increase in the living tunor cell nunber can be
observed. DufP#gENdshd hAPLORS i R¥pandsba aiqomtiied ¢begablvenspnindlbat e
inhibition of tunmor growh. Subsequently, the cells to which the hWAPL

Asi RNA was t FafRfide® 8tow reduction in the living cell nunber and after
100 hours, a small nunber of cells were living. In 15 contrast, when

progress of HEARletARIRMNAGH CEEACTRGEGTTAGSACAPsi nes contained in a histon is

inhibited by adding Trichostatin A, it attenuates effect of inhibition of

cel | growt h’ By He hAAPEroAsi RRBACHHIGETLESARES. i ndi cate that cel |l death by

inhibition 20 of an hWAPL is caused by inhibition of histon nodification
such as acetyl ati oRr2ghECRhPYi E¥orsyathehdcpdiprmerseigrenprerrrechier ved: in

control of .a histon code.
each; specifically, for the hWAPL AsiRNA,

AACGGACTACCCTTAGCACAAcctgtctc and
AATTGTGCTAAGGGTAGTCCGcctgtctc,

10 and, for the negative control,
AAACTACAACTGGTCGCAACCcctgtecte and
ARGGTTGCGACCAGTTGTAGTcctgtctce.

© Then, in each synthetic oligomer, a T7 promoter primer .was
hybridized at portion of ctgtctc and was treated with Klenow

15 DNA polymerase to prepare completely a double strand DNA. Then,
it was transcribed by 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.

20 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

25 froman HPV16 positive cervical caﬁcer, in which high expression
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(2) in vivo inhibition effect of tunor growth To six-week ol d BALB3T3/ nude
mce were inocul ated 2x106 25 of SiHa cells. From 10 days after
inoculatior, to the inoculated 94 tunor cells were injected hWAPL Asi RNA
and a negative control siRNA once two days and five tinmes in total,
respectively. Variation of the inoculated 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 animals in the untreated group. The
results indicated an average tunor size reduction of 33 % in the hWAPL
Asi RNA i nj ecOtdherAR): vas obsparedn FAGt HE simwethedegubupof Blothérgore, it
was denonstrated that the nucleotide .10 sequence of the cDNA for the :
hWAPL, whi chtie divhed caldsnisbaretk1G’h i0gds: 3rdinag23t3x drimehdrhuman
genone. The nucl eotide sequence thereof is shown below, along with the
nucl eotide $&gnedeetin ehehe'siBNAr(hagratindrhe degeirssand Pr dhetféguregi on in
t he el uci dated hWAPL gene as well as the nucl eotide sequence 15 of cDNA for
t he above noU§éRVAPILon frepafeREsn wit he il targetdgy ot B-r2om"chat"
initiating codon ATGto the stop codon TAG is witten by capitals, while
in the pronof@F PERfiiectdoregf oh comtrel ailiA at iond ToNScnidicase theti ating
point is witten by capitals on the basis of conparison with EST. 20 cDNA
sequence of tRavhiaptained when adding a histone deacetylase inhibitor,

gegagegyct gt { guageaagaangt gogggccgggagegeanat googt t gagat gt
ycarggccctgt?éé%%%?%%é@b ctoat Al fdaecubepdagogdeggéoe agfyshe SiRNA,

respectively.
Until 20 hours after transfection of the hWAPL AsiRNA,
16 increase inthe living tumor cell number can be observed. During
the period, comparison with the control may indica_lte inhibitic-m
of tumor growth. Subseguently, 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. 1In
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 itself may be involved
in control of a histon code.
"{2) in vivo inhibition effect of tumor growth
To six—-week 0ld BALB3T3/nude mice were inoculated 2x10°8

25 of SiHacells. From1l0 days'after inoculation, to the inoculated
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ggcggcggcggeccagcgggggcacacagcaggct ct gt t accagct ccagcagt ggcg
gccagcgagagct aggcccgsgcccggecggecggegcet cgaggcggggagggaagtt ge 25
ggggccgecgct cct gcccccccaaccgggcett cct at tt accgaaagcagagt ccctc 95

gcct ct ct cggcet ct cacct gcecggecct get ct cccgegecgagggtt ccgegeccgcec
cgcgggccgt ar ggagcgggagaaggcggar gcggccccgt ggccaaagcacccgccag

gct t ccgaggagaat at gaaact ggt gt caaaATGACATCCAGATTTGGGAAAACATAC
AGTAGGAAAGGT GGAAAT GGCAGT TCAAAATTCGATGAAGT CTTTTCCAACAAACGGAC 5
TACCCTTAGCACAAAAT GGGGAGAGACCACAT TTATGGCTAAAT TAGGGCAGAAGAGGEC
CCAATTTCAAACEBRAT e RATRIMA FPGEGAAGARRARIT ASARNEGAGAAGR@AGTVe control
ACTGGAGATCCTTTTGGATTTGATAGT GATGATGAGT CTCTACCAGT TTCTTCAAAGAA
TTTAGCCCAGGT FARMF CIMIGSCEEPT A7 Y EATRA TOVRG EEMASCTGOTONGT, TGRS Bt ively .
AGGTCACTTCAGTACTTGAAGCTAATAGCAAAAT TAGTCATGTGGTCGTTGAAGACACT 10
GTCGTTTCTGATAAAT GCT VeEET § Fornae i AGRCT TP A taANMCAARAGAGRAC evAAuated
ACCGAATTGTAGAAGAT GATGCAAGCATAAGTAGCTGTAATAAATTAATAACTTCAG .
ATAAAGT GGAGAATT T GRERARASANCATEARNABAATARINAAGCATAT T CAGOVIAT 6 animals
GCTGATGACAGTACTAAGAAACCCAATGCAGAAACTACAGTGGCTTCTGAAATCAAGGA

AACAAAT GRTACTHT GEAACTCEEAST FPaoph A EHE
CTCCAATCAAGGGATCTGTTAGAACTGGTTTGTTTGAATGGGATAATGATTTTGAAGAT
ATCAGATCAGAABRETHEEA PR T+ A/ IGGATASTEATSEECT T capeA TaAANRL age tumor
TGACGATTTTAAAAAT CGATTGGAAAAT CTGAAT GAAGCCATTGAGGAAGATATTGTAC

. AAAGTGTTCTTABEEC ARCEARETEIHGIACE AT TE AR ICAK T RNAADGIATRD group in
TCCCAAGGAGCAT%TTGATAAGCTGAM GACGGCACCAGTCAGGCCTTAGCCAA 20
AGCAAACAGT GARS- AR GRS ROAGEOARAGAAAGGGGGT GTAAGT T
GTGGGACCAGT TTTAGAGGGACAGT TGGACGGACTAGAGATTACACTGTTTTACATCCA |
TCTTGCTTGTCAGT TTGT ARREF T A rsACACHIACIrasiAeted GaietArGRucleot ide

io sequence of the cDNA for the hWAPL, which we cloned, was located

in 10¢23.31 to‘q23.32 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 cDNAs,
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 point is written by
capitals on the basis of comparison with EST.

20 CDNA sequence of the hWAPL

gcgagegyctygttggaggaaggaggtgggggeegggagegeaaatggegttgagatggt
ycarggccctgttéaaaétccagcactgaccattcaccggcggaagcggcggcgcagga
ggcggcggcggcccagcgggggcacacagcaggctqtgttaccagctccagcagtggcg
gccagcgagagctaggcccgsgcccggccggcggcgctcéaggcggggagggaagttgc

25 ggggccgecgetectgeccecccaaccgggettectatttaccgaaageagagteecte
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GTTCACTGCATCCACTCCTGCAGAT TTGGGAGAAGCT GGTCGT CTCAGAAAAAAGGCAG
ATATTGCAACTTCTAAGACTACTACTAGATTTCGACCTAGTAATACTAAATCCAAAAAG 25
GATGTTAAACT TGAATTTTTTGGTTTTGAAGAT CATGAGACAGGAGGTGATGAAGGAGG 96
TTCTGGAAGT TCTAATTACAAAATTAAGTATTTTGGCTTTGATGATCTCAGTGAAAGCG
AAGATGAT GAAGAT GATGACT GT CAAGT AGAAAGAAAGACAAGCAAAAAAAGAACT AAA
ACAGCTCCATCACCCTCCT TGCAGCCT CCCCCAGAAAGCAAT GATAATTCCCAGGACAG
TCAGTCTGGTACTAACAAT GCAGAAAACT TGGATTTTACAGAGGACTTGCCTGGTGTGC 5
CTGAAAGT GTGAAGAAGCCCATAAAT AAACAAGGAGATAAAT CAAAGGAAAATACCAGA
AAGATTTTTAGT ESStCEARAE T CIREACAAAS OCT TATATAAHEOCAGIGATI G gcgeeegec
GAATCATCCAGATTCAGAAGAACT GCCT GGGECCACCAGTAGT AAAACCTCAGAGTGTCA

CAGT GAGGCT GT CPREAARCEAACTFIAHIAANAA ST B IPIGRTETIAAGECA OgJcaccegecag
GCACCACCATCCAAAGT GATAAAAACT GTGACAATACCTACT CAGCCCTACCAAGATAT 10
AGTTACT GCACT @&AAT COATBET N GRcA A IB T TATRICACATCT RGATT MGG AAAACATAC
TGAAGCACTTCAACGATGTTGTAGAATTTGGTGAAAATCAAGAGTTCACTGATGACATT
GAGTACTTGTTAAGES eNgner e 3 -
TATTAGCTTGGCTACTAAATGTGCCATGCCCAGTTTTCGAATGCACCTGAGAGCACATG
GGATGGTAGCAA FACEET AR AIGEA P ARATECTIEIATA
CTCTGTACAGCTGCCCTCATGTATATACTGAGTAGAGATCGTTTGAACATGGATCTTGA
TAGAGCTAGCT TAGARET RS CERGAR Y ROGAGA

GAAACTGTACA X
GGAGACATTATTATCCCTTACTTCTAAACGAGCAGGAGACTGGTTTAAAGAAGAACTCC 20
GGCTTTTGCGT GEF ARG AT AAGT AERT AR T A RGARTCT SFLEAREAIGOTCAGT TGGARG
AGTAGAGATGAGGATGAAGAGAAACTGGTAGCCTCACTATGGGGAGCAGAGAGATGTTT
ACGAGTTTTA EF AR ASTACETRA ? RAREEFACATCRAGHISSAT GAAGACACT

10 GTCGTTTCTGATAAATGCTTCCCTTTGGAGGACACTTTACTTGGGAAAGAAAAGAGCAC

PGOCTATAT AN IICTTCARAGAR

AAACCGAATTGTAGAAGATGATGCAAGCATAAGTAGCTGTAATAAATTAATAACTTCAG
ATAAAGTGGAGAATTTTCATGAAGAACATGAAAAGAATAGTCACCATATTCACARRAAAT
GCTGATGACAGTACTAAGARACCCAATGCAGAAACTACAGTGGCTTCTGAAATCAAGGA
AACAAATGATACTTGGAACTCCCAGTTTGGGAARAAGGCCAGAATCACCATCAGAAATAT

i5 CTCCAATCAAGGGATCTGTTAGARCTGGTTTGTTTGAATGGGATAATGATTTTGAAGAT
ATCAGATCAGAAGACTGTATTTTAAGTTTGGATAGTGATCCCCTTTTGGAGATGAAGGA
TGACGATTTTAAAAATCGATTGGAAAATCTGAATGAAGCCATTGAGGAAGATAfTGTAC
.AAAGTGTTCTTAGGCCAACCAACTGTAGGACGTACTGTAGGGCCAATAAAACGAAATCC

' TCCCAAGGAGCATCAAATTTTGATAAGCTGATGGACGGCACCAGTCAGGCCTTAGCCAR

20 AGCAAACAGTGAATCGAGTAAAGATGGCCTGAATCAGGCAAAGAAAGGGGGTGTAAGTT
GTGGGACCAGTTTTAGAGGGACAGTTGGACGGACTAGAGATTACACTGTTTTACATCCA
TCTTGCTTGTCAGTTTGTAATGTTACCATACAGGATACTATGGAACGCAGCATGGATGA
GTTCACTGCATCCACTCCTGCAGATTTGGGAGAAGCTGGTCGTCTCAGAAAAAAGGCAG
7ATATTGCAACTTCTAAGACTACTACTAGATTTCGACCTAGTAATACTAAATCCAAAAAG

25. GATGTTAAACTTGAATTTTTTGGTTTTGAAGATCATGAGACAGGAGGTGATGAAGGAGG
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ATAAAGATTCCCAACTTATTGI TTCATCAGCTAAAGCAT TACAGCATTGT GAAGAACT G
ATTCAGCAGTACAACCGT GCTGAGGACAGCATATGCTTAGCTGACAGTAAGCCTCTGCC 25
TCACCAGAAT GT AACT AACCAT GT AGGCAAAGCAGT GGAGGACT GCATGAGGGCCATCA 97
TCGEGGTGT TGCTTAATTTAACTAAT GATAAT GAGT GGGGCAGCACCAAAACAGGAGAG
CAGGACGGT CTCATAGGCACAGCGECTGAACTGTGTGCTTCAGGT TCCAAAGTACCTACC
TCAGGAGCAGAGATTTGATATTCGAGT GCTGEECTTAGGT CTGCTGATAAATCTAGT GG
AGTATAGTGCTCGGAATCCECACTGTCTTGT CAACATGGAAACATCGTGCTCTTTTGAT 5

CECGATGATAGT TTAAGGATAGGTGCGACAAGTTCATCGC
T AT T A R A A R PR P SR AEOIEITORCTGARAGCG

GiA Te GCATGATAAGAGT GGAGAG
GTAAAACAGAT GATGCTCOCACCACTCA
TGGCAAGAAACA&%@%%F BT ARG ERB PR R LT ARINERAGAACTAAA |
GAAA GGAGGATGAAGAACTTGACCTCAATAAAGCCCTTCAGC 10 |
ATGOOOGEAMC O e PR A BARCF AT FETARE S CCACGACAG
TGTCTCTGCCA TCAATGTAACCACTGTGCGGGAATATCTGCCAGAA
AGACTTTTCAAT AT A FEAR R AR T LIRS EARCARACRURTGCCTGGTGTGC

9&@?%%@%%?@5%%@”%ATTT%AM@ |
a1 ogt ot {{ gQREL L L BA R AL LT AN JudPCE B EATA T egcasacmc
??23?22?%E?SF%@?%@?%%@%&?%@%?@%@?@? A CPat R LEARRAE s e
aact ot ot ot A Br L Bg E o R U A BaaaRgbagrs e AAseoTCCT
cteatt {gct Ut PGRTA T Oaat GRl ML KN AP 4G ER T AR CARGATAT

10 AGTTACTGCACTGAAATGCAGACGAGAAGACAAAGAATTATATACTGTTGTTCAGCACG

TGAAGCACTTCAACGATGTTGTAGAATTTGGTGAAAATCAAGAGTTCACTGATGACATT
GAGTACTTGTTAAGTGGCTTAAAGAGCACTCAGCCTCTAAACACACGTTGCCTTAGTGT
TATTAGCTTGGCTACTAAATGTGCCATGCCCAGTTTTCGAATGCACCTGAGAGCACATG
GGATGGTAGCAATGGTCTTTAAAACCTTGGATGATTCCCAGCACCATCAGRATCTGTCC
15 CTCTGTACAGCTGCCCTCATGTATATACTGAGTAGAGATCGTTTGAACATGGATCTTGA
TAGAGCTAGCTTAGATCTAATGATTCGACTTTTGGAACTGGAACAAGATGCTTCATCAG
CCAAGCTACTGAATGARAARAGACATGAACAARATTAARAGAAAAAATCCGAAGGCTCTGT
GAAACTGTACACAACAAGCATCTTGATCTAGAAAATATAACGACTGGGCATTTAGCTAT
GGAGACATTATTATCCCTTACTTCTAAACGAGCAGGAGACTGGTTTARAGAAGAACTCC
20 GGCTTTTGGGTGGTCTGGATCATATTGTAGATAAAGTAAAAGAATGTGTGGATCATTTA
AGTAGAGATGAGGATGAAGAGAAACTGGTAGCCTCACTATGGGGAGCAGAGAGATGTTT
ACGAGTTTTAGAAAGTGTAACTGTGCATAAT&CCGAAAATCAAAGCTACTTGATAGCAT
ATAAAGATTCCCAACTTATTGTTTCATCAGCTAAAGCATTACAGCATTGTGAAGAACTG
ATTCAGCAGTACAACCGTGCTGAGGACAGCATATGCTTAGCTGACAGTAAGCCTCTGCE

25 TCACCAGAATGTAACTAACCATGTAGGCAAAGCAGTGGAGGACTGCATGAGGGCCATCA
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tttgtgaattttttggttgttgttccct gaactactgtctatatttaaaattagatgga

at ccaaagat acacgggattaatagtatatttttttattcttgattaggtttgggttat 25
tgaactattttttacttttgagaccacaaccat attcaatatcataccataatgtgtca 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 ctt aaaacattattagattttgaggaaagact ctctagatatattttctaatgtt

cagt acaat aaat at aaggaagct aaaacaccaat gt ggaattcctgtttccagataac 5 -
atgtatattcttctatagagt gacaggat caatt gcat aagcgcaaagccttaaattgc

t ggt t t agagaadae6eeTE¢TTGETRAPTIGARCTART AT RRGIGECEGCRACACCRAACAGGAGAG
aaacagtt at ggaacacaaaacattttatagatttaat atcataacattgcaaattttt

cttgtat t at t gCAEEREEE R APAGECAEREECETEARTSIRTCCT T GREGETCGRARCTACCTACT
cct gaat acaggctttctagagatctttttcattaatacttttaaatacctttcaggta 10

gt t acat cat gt fCEEEREEA G TNITGRAATACERGBEYEEHCITAGETETEABEATAPATCTAGTGG
gt gt gt at t ggggaaaat agct aaaagt ctaatttttacccatttagactttgttattt '

cct t gt at aaagPGad Bt CPEFRPECHEEAC AT RTUNGLCHT GERBACATEGRECTCTTTTGAT

tgcagtggctgccttctattgtcttcctattttt gat aat gcagat t gt t gggaaat ct
gt aaggaagt aafFEAE R I AT SCRERREECERATATARTITAA AR ERGEREGAIARBT TCATGC

acccat cacctttt aagaacat agt acgccagt gt aacgt gggaaccat t gagatt gt a
tttgccct gagt A6TQ THIAET G860 5AT B¢ TG 4R SRR BCEEERECERGF TAGCAGARA

atacccataaaattaaattagttatattttattttaaaatgcaaaatacattgatattt

at t aat cat t ggGTPARMARATLHGT 26ATEPRACA T TEASAECHEEERGEAGAIFAGAGTGGAGAG
ggt aaggaat-at t at aaaacat t t ggat gagaacaat cagggcgaactgcatttttctg 20
ttacact ggt aaF’Eﬁ?MW@&&%E%&?WW&&@&@GT@W&QH@TGGTACAGA
ttttgttttttaaataataactaattg gggcactgatagagatgcagattttg gtg

ggggaggt ggt g8GHEARNAIAACRBEER @@ﬁﬁ@ﬁﬂﬁ@ﬁ&é&?ﬁT@%@@EﬁﬁhﬁﬁﬁﬁﬁcCCTTCAGC
10  ATGCCGGCAAACACATGGAGGATTGCATTGTGGCCTCCTACACGGCACTACTTCTTGGG

TGTCTCTGCCAGGAAAGTCCAATCAATGTAACCACTGTGCGGGAATATCTGCCAGAAGG
AGACTTTTCAATAATGACAGAGATGCTCAAAAAATTTTTGAGTTTTATGAATCTCACTT
GTGCTGTTGGAACAACTGGCCAGAAATCTATC&CTAGAGTGATTGAATATTTGGAACAT
TGCTAGctgctttaccﬁttgcttcaggtgctcggtaatgctggagctatccttagacaa
15 agaaaagtcaagtcatgaaagaagtccttgaagatataccaagaacattcatcagtatce
attegtgtttggatttttaaggecacctgatttcttegtcatgecattcggeatttgeta
éatgacagttactacatcaatctgcaactatcaaaaatgaggggaaaaggttcaggctg
ttaacaattccatgcagtatttaaatacatttactttggcagagtttatacecctecect
tgttttcttgctttattctgggcaagtttgaaggggaaaatttgtgctgctéttagtgc
20 aactgctgtgtatgttgagpcactgttgtcatgccagccaggtgcaaaggcagcttagc
tactgaggtagcgaatgttctgaggacattctagacaacagettagttectttttcagg
ctcatttgecttttgettttttgttgaatgattcecaatcgtaaataaagettttaataat
tttgtgaattttttggttgttgttecectgaactactgtctatatttaaaattagatgga
atccaaagatacacgggéttaatagtatatttttttattcttgattaggtttgggttat

25 tgaactattttttacttttgagaccacaaccatattcaatatcataccataatgtgteca

98



ccct cagagaact ct gcatttt agggt act t gaggct gact t aact aaaagttttaaag
taaccttttttccattgtaaatatttctgtaaatactaccaattggaaattagaacagt 25
agagtacttttctgaatccaatcctatttttattttatacagtatttctcagctgtgat 99

cttt ggagcaaaagccaacggcaggaaaaaat agt tt gt accagt t t cat gaagt at gt
ctttgggtttttgtaaataattttaactcaaataaaattgctactttcaatac Pronpter region

sequence of the hWAPLgene 5 _
atttttagtagagacggggtttcaccgtgttagccaggat ggtctcgatctcctgacct

cat gat ccgcct cctcg?cctctcaaagtgctaggattacaggcgt agccaccgt gc :
ct ggccgcet gaadddg5P T REARAIC2ACPSPERA R T dadttedsahabragatgatgtgcce

t at agcacact t t ct gt gt gt gaggcact at t ct aggt gt gct t ggcat at aaaat gaa
caaaagtCagcc&ﬁ%ngﬁggg? FraGeetaghrrerceiagtcgaibnagat taaturtaggga

28880080t acA06LE DLt P T RaAhE b P TR ARG S AaTa e G totaatatt
ctto t t fgagttgtgtgtgtctctt
3?;3;2? 53%9%853‘3%%@%% a7 %3@8@?%%%%%@%%%@3@%@?&%%&%c;:gataac
cta agac caggcccggcaaggt aggaagggat aggagt act ca
gcca???c ?gf§§§8g€%€%%@ﬁgﬁﬁﬁgfﬁﬁggﬁ?3?3?%%&F@5§%&%Eﬁ?%ﬁ?%%%itaaattgc
acccttca ct aggc at cat acagt at t aa aggat cct gaa
taaaaaaggggtSPF%gg%&ﬁé%%ﬁ%g%ﬁ?&&@&5%@%%%&%%5@%%%?%@gg@?%iﬁéaﬁfttatttgaa
taccggtccttgtcaggca&t t ctcctagagaatttccttt ctttgtgtttcatct -ttttt
acct agacagcagdfgrart ?ﬁgé%iﬁﬁﬁﬁé fcattEtak kgahehratizcaddgcen
t at cct gggaaat g tqgtgggggttataacagtactcattttctcaattctca aa
.tgaaaacctatcgg %%@éeﬁé SA5G0CRE LAY At EEEEF Rt frat taattagy
tt ttittatt ttatgt tgttgatagtttt
LGttt oot { DE A ARG b0 PaUT Ut VAL LPGE BRF T CuARRiRGet ttoagata

10 gttacatcatgtttcttcattggatttgtaaaacttgaagecataaaaatattagtttg

gtgtgtattggggaaaatagctaaaagtctaatttttacceatttagactttgttattt
.ccttgtataaagtgacaaatcggggctcttgtatcagtgccagétgtaatgtttttaaa
tgcagtggctgccttctattgtcttcctétttttgataatgcagattgttgggaaatct
gtaaggaagtaactgattccaggcaaattgttttcttecttctacccaceccaaccect
15 acccatcaccttttaagaacatagtacgccagtgtaacgtgggaaccattgagattgta
tttgccctgagtattaaagctagcttagcaaaatacttttaaaaacatattggtaaatg'
atacccataaaattaaattagttatattttattttaaaatgcaaaatacattgatattt
attaatcattggatttagggaaagggacagatttttggtgaacctgacttgtggcagat
ggtaaggaatattataaaacatttggatgagaacaatcagggcgaactgcatttttctg
20 ttacactggtaatcatttgaaaattgatttacctcagtgtttaacagttttttgtittyg
ttttgttttttaaataataactaattgtcgagcactgatagagatgcagattttggtgg
ggggaggtggtgggggagataatcacttcaccaactgcagtgcatttgtgtgtttttaa
ccctecagagaactcetgeattttagggtacttgaggctgacttaactaaaagttittaaag
'taaccttttttccattgtaaatatttctgtaaatactaccaattggaaattagaacégt

25 ‘agagtacttttctgaatccaatcctatttttattttatacagtatttctcagctgtgat~
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t t gggaggccaaggt aggt ggat ggct t gagcccagaagt t caagaccagcct gggcaa 25

caaggt gaaaccct at ct ct accaaaaat aoaaaaat t agt ggggcat gat agcat gga 100 cat to
tccca ctactt g g g gggaggct gaggt gggaggat ggct t gaaccct ggaggtg gaggtt ca t
att g g g ggagat cgt gccact acatt ccagcct gggcgacagagcaagac

t ct gt caccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat gt ggccaggceat ggt agcet

cacacct gt aat cccagcact t t gggaggct 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 ggggagget gaggcaggggaatc
gcttgaaccaggﬁ%%g8&65@%&%%%5%5?&%@88@3@%%' pheacagedymtgaagtatgt
t ggt gacagagc ct ccgt ct aaaaaaaaaaaaaaaaaaat at at at at at at at a
tataatatatgt%&gggg?f%%Eﬁgﬂﬁﬁéﬁééﬁébb%%ﬁﬁ%&%ﬁ%ﬁi@ﬁﬁéﬂ@?%%ﬁﬁﬁﬁﬂ?tﬂ@

caaat atttattgagcacct act ctt gt gccaggcagt ctt ct aggt gct agggt t gca
gcagaaaacaagacaggcagagat ccct gcct t cagagggagcacaacat t t aagat aa

acat gcaaaat ggct aaagaaagt aaagc

agggacagt gacat EE3EghdttHEs: P A§8Re ggt caggg

gagatt catt gaa ccatctga tvaaééééfé a égagaattgaagcaggct 15 '
ggtatctgégggggggéﬁﬁﬁﬁgﬁﬁéﬁgggﬁf5&&%&&%&%&&&6@@E&%%Q&ﬁﬁ%ﬁﬁﬁ&&tCCtgacct
aacagcaaggag t gt gggcagagcagaaagt t ct gcat gagcaaagggca
gggcctggccca%%?g%%éﬁéﬁgiiggggg?gﬁf%? %ﬁﬁgaﬂﬁgE&ﬁﬁ gagccaccgtge
ttaacattttat cat ccgat ggcaaagaaaaat t gact gct accaat at ggt agt
ttftgacctgtaéfg %%g%zt Qﬁgg???gf%iiz tF%ff&?ﬁEﬁﬁfszﬁﬁQﬁﬁﬁféfaQBaatatt
at cagaaaaa atttagtaactccaattctgacagttctcatgtc

gggctggaacagggg%%%%%%gg%ﬁggg%g%i%ﬁﬁﬁﬁﬂﬁgﬁFEFgﬁgg qﬁqqﬁfgggégptaaaatgaa

caaaagtcagccatcctcgtcctcatggagtttatattcttgtgaaacgaaatagataa

10 taaacaagttcatacacaaagcaaacgtaatgactatgttatggagaaaagcagcaggg
aaaaggagatacagggtgctggatQaccttaaatagcatggccaaggaaaacattactg
agagacacacttgagcaaagacctgaaagcatgcagggaatgagttgtgtgtgtctctt

. gaggactaacagagggaacaagtacgaagagggc;cacaggcaggagctggcttggcat
gttctagtagtagacagaggcaggcccggcaaggtaggaagggataggagtactcaggg

15 gccagatcatgeagggecttttcacecgttaagaactttggattttagtattacaggagyg
acccttcagggtgtttgactaggcgggtatcatacagtattaagggtgaggatcctgaa
taaaaaaqggctgtttccaggacaagggtcaggaagccagacttcttcgaggttgcttg
taccggtccttgtcaggcaatgtgctcctagagaatttcctttgctttgtgtttcatct
écctagacagcagtgtattccccagaggacgtcactatctccagagaacatattccaat

20 tatcctgggaaatatgataattgggattataacagtactcattttctcaattctcagaa
tgaaaacctatccaaggcaagaacaaaagttctccagaaagcactéccctcccaattgt
gaaaaCccagttaacattttattagégctaccaggttatgtgaaactgttgatagtftt

i atcactttcctttéaagatataggcaggggcagtggctcatgcctgtaattccagcact
ttgggaggccaaggtaggtggatggcttgagcccagaagttcaagaccagcctgggcaé

25 caaggtgaaaccctatctctaccaaaaatacaaaaattagtggggcatgatagcatgga
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tttcttttttcagaggaaagt acaggt at gggcccact caagt ggagct ccaggtt agg

gggt t ct gt cct cacccaggcagcacacaggagggcagaggcccct cct aagggt act a
caaacttggctctgatccatgatttcagtttctgacaaacacaacattcagt gggggaa 25
agaaaat caggt at ct gagagct t gcacacaggcat t ct agcaaaaccaaaagcaccta 101
ct ggct actt gat gt t agt gt gaagat t ct cat gaaat ggagacaaccat t ct aggggt

t gaggt ggccagggggat ggagcct gagct gagagaact aagaaaacaaaaacaat aca

ogceceonoc LR I et s
R

CacacacacacACH SRRt (AR AE AR L ARE T O HAreA B GEedAAdaca tagtaget

cacacacacacacacacacact cacacacac
taccagattcaa t aa t at ccaaccgt caagaaaaagttt 10
gagtccc%cattg%?%ggggcatac5%%?%??%gg%%???ﬁ1Q?%%FP§?g%%ﬁﬁ%%ﬁﬁﬂ9gtcaagaga
aat ggact ggga ctagcat ct.t acct gat gcat a
aggttcttgatcgtQ %tg g%gtt!cfc!t:gbc‘:tgg?ggﬁg‘g F-E &f&é‘&&?&g?‘g tPagraaaatgage
caaat gct at gg aactttaat gt gcagcccaat c

agct gggggaat gtg? gﬁ%%%aibg?gggbtg g%g%%‘?‘%%%ﬁa éﬁgggﬁgﬁ%ﬁ&ﬂgaggggaatc

FRpmtne e .

aaagccctcaaaagg@@&&gﬂ&ﬁhgage@@ég%gﬁéé&éﬁ %ggg%gggﬁgE%ﬁ%%%gggatatatata

cact gaccct gccaagt gt ccagcact agagaggccaggcat aat agaca

L CLOOUTL Lt Bat Clt acel T L grat v ont DACAAr Ladet T A ek apE e Craeean
accacctlgtCa&@&éﬁﬁﬁﬁ%@%%éﬁ@@éé@%ﬁéEﬁ%%%%%gSQSS&§§@5¥§%%%%%%%8£agggttgca |
gcagaaaataagacaggcagagatccctgccttcagagggagcacaacatttaagataa
acatgcaaaatgcctgatatgttagétgggaagataaatgcccttaaagaaagtaaagc
Iagggacagtgacatttaggagtgaggatgttgcaacaatttaagataggttggtcaggg
'gagattcattgaaaagtcccatctgagtgaaaacctagaggagagaattgaagcéggct

15 ggtatctgggggagttgtaggcagagggaataggaaatacaaaggccctaaggtgggga
aacagcaaggagtcaggtgtgggcagagcagaaagttdgggctgcatgagcaaagggca
gggcctggcccacatctcgtagagctttgtaatataaccacaacatgcaagtgtacaat
ttaacattttattccacatccgatggcaaagaaaaattgactgctaccaatatggtagt
ttctgadctQtagttccctaaatagaattctataagttgtaatacactttéctacacat

20 tatcagaaaaagactaaaagttctatttagtaactccaattctgacagttctcatgtcf
gggctagaacaagggcétggcaatggcagaacagatgtcttctattttctttgcaggat
tttcttttttcagaggaaagtacaggtatgggcccacthagtggagctccaggttagg
gggttctgtcctcacccaggcagcacacaggagggcagaggcccctcctaagggtacta
caaacttggctctgatccatgatttcagtttctgacaaacacéacattcagtgggggaa

25 agaaaatcaggtatctgagagcttgcacacaggcattctagCaaaaccaaaagcaccta
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tt aaacaaaat gat aaaaacaagtt cct aaact gccaat t aaaaaaagagacaaaact g
acccaaat aaaacagt cat gt gcat cccacccacagt ggaagacat ggacttgtttttc

at at aaact acagaagaagttgatttatttt gaaacaagaaaaagt act gattcagtat 25
tt aggaaat t gt aaat gt cagaat at aaat t ct gcagt caggt aggcaaaacaat ccaa 102
ccacact aaaat ccacctt aaattcct ctt gggaagagct gcagggt ct ct gaact at't
tttcctttatttggagtttccccgattataccggagggagcet ggat aacttct gggt gc

attaaaagCaaaIéﬁﬁgﬁh&b&%@hﬂ@9@&9&?&&%%%QEE£ngéggégyﬁa %%%%%?%t?ftaggggt

tagttttctaatttcccaggtgggtctccattaaccgcct aacaaacacca

ggagtCCgaC9aakﬁ@kﬁ@@@@EQbﬁﬁéégﬂﬂﬂﬂﬁ%gg?g%%%%%%%ﬁ%%%égggggggaaacaataca

gctgttttcccat ggt agcctt aaaaaaaact tacc ggtaacaca

t t gaat gggaaaancebaagat gocesaaandige9Lacags 3@%%?%%?%%%%catt0tggtg

tcctccegt cat ccgeccacct cact gt cct ccct'agaggcaat ¢

taaactttttath@g@@aaaa@@@@@@ﬁ&g%&@%@@gé@?@@%@ﬁﬁﬁﬂkﬁ%@@%gg?fééiég%ctcagt

at at gct cgcat cacgcagct t caacgat'gaaaaacgt t ct gccagcett

tCtCCCCC&Qtt@@eabaggg@&@@ﬁéég@%@gEES5@@&%&&ﬁ§ﬁ%&%§%g%géﬁﬁééébgagtctgaa

cat cagt aggt ctt anaaaaaaaaaaacaaaaaaccat aaccacat tra

cccaacaaagt t eatgat 864 fGLIFRRIRGE @g@éﬂé
tcggtga.ggggcagacggacttagaggaaggg% gcagggctggggggg%gggégggggtfgagagc
CgaggggcgaC9CbgghﬁgﬁgﬁxﬁﬂgﬂﬂﬂﬁbgbEﬁé&%&%&éﬂ&&@%@%ﬁe8892&@%&é§tacacacaca
cacct acgccgggccaggaccgaccaggccaggt cgagggcggct ctt gaccacgcgcec

CCCtQCCtCCCagatEC@@@Qﬂgﬂﬁgﬁ@ﬁbﬁ@ﬂ&ﬁﬂﬂﬁﬁﬁﬂﬁﬁ%ﬁ69E&Q&é%ﬂﬂ%ﬁ@&accactttc
cggt ccccaggcaccggcgggt ccct ggaggggaagcgat t gat acagct gect gcact

_gcgccacccgcctggc&gﬁxxﬁﬁaﬁaé&gb@9&@&&&EHHH&%%%%BQQE&é&&gééﬁﬂﬁ%%aggaagttt
ct agaagt ggct gccgagaccgggagggcccggccagt cgcccgct cccgcet cccgceg
ctggcccﬁ@ggcg@gnmpnnﬁanya@gagﬁ&é@ﬁﬁadaay%%E%EegéEEEEE%&%&%%%QQagatagagt
‘aatggactgggaagcagacaaggcccctgaacagcctagcatcttacctgatgéatagg
aggttcttaatcatctcccttcctctccctcatcctaacgaaaaatactagattgctgt
caaatgctatgggtatactttaaatcagtgcttgtcaaactttaatgtgcagcccaatc
-agctgggggaatccfgttaaaatgcaggttctgattcagtggagctggggtgagggata
15 ggaattatgcgttccttacaggcttccaggtgatgctacactgctgattggggatcatt
ctttgagtggcaagaatttgacactactaagtttcattacttaacacaaccatcacata
aaagccctcaaaaggcéccagtctaaacaataagcccttccacttcagcctcatgcagg
cactgaccctgccaagtgtccagcactagagaggccaggcataétagacatatcctttg
gtcttgggaggatcacgacaccctcctacaggaagatcttgcaattgtttcctcacctc
20 ttctggttttttgatcttaccttttgcctctgatgataattaccctttaattaccaccc
accaccttgtcatctaaataattatagtaagtgcagcctgcacctctgccagaagatct
ttaaacaaaatgataaaaacaagttcctaaactgccaattaaaaaaagagacaaaactg
acccaaataaaacagtcatgtgcatéécacccacagtggaagacatggacttgtftttc
atataaactacagaégaagttgatttattttgaaacaagaaaaagtactgattcagtat

25 ttaggaaattgtaaatgtcagaatataaattctgcagtcaggtaggcaaaacaatccaa
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ccgggccaat ggcgggcgecccggagcat gcggggcgcagegcect gcgecggeggt t t gag
taagcggct gcgcgatt ggct gcggggt cgggcggeccgecgeggggact gt gggaagcgg

agt gacggaGCGAGCGGECTGT TGGAGGAAGGAGGT GGGEECCGEGAGCGCAAATGECGT 25
TGAGATGGT TCAGGGCCCTGT TCAAACT CCAGCACTGACCATTCACCGGCGGAAGCG 103 cDNA
sequence of the nouse WAPL

ncggccgccagggaggcect aggccct gt ccggeccggegegect gaggt ggggagggaag :

tt CQggQgQgCCOCCErd =T aEEEEAEEECLELT ALY ga
gcggagccgcggactgtgacggcagcagagcccctcgg%gggggé%éﬁifﬁgg 858 €C€aaaCtatt

gcact ggt ct ct cgngedgge et E§§8596CSICLeY
gcggaggcggcccgaggccaaagcg%ccgccaggcgcgggggg%%%gggggggggggsgttCtgggtgc

t caaaATGACAT GRAGA R R § CALORACTI Mﬁ% W
AAATTTGATGAAGTTTTTTCCAACAAACGGA cé %g{%i%a“tag
CACATTTATGGCWHAS&E@@AQ%QM @&%%%%éﬁ
TTCCGAAGAAACCTAAAGT AGAAGAAGAAGATACT GGAGATCCCT %‘%ﬁ%@%‘amgcwtc

GAT GAT GAGT CT GHAGETEFITETTCAMYMATEE
CTCAGAATCTAGT GAGGCT GCTCAGCT GGAAGAAGT CACTTCT AT%%%%AC&G%M

GCAAATGTAGT CAEEE 6ET-GEET: £33 54
mwTAGTTMTTmm%mﬁm%%ggé%‘%&aacaca

CAAAAGTAGT TGEAGT AT EEEARCT EGHATMAGEETA hy
ATGAAAAAAATAGTCACCACTTTCACAAAAATGCTGAAGATA%Q%AA aagactcct

GCAGAAACCGCAGE CEEIdEERGANEATEAAACEE GAT: M%eé%\éw
TTGGAACT CCCAGT CTGGAAAAGAACAGAGT CTCCATCT GAAAGTT m&%tﬁmtc“

GATCT GT AAGAACT SETTERATAEEAA G EEAT AT GRATEELEGAAGAT AT, t
CACTGTATTTTAAGTTTGOAT ARTCACT CTOT TTT A CAF CAM AR T T AR T2 caageac

AAAT CGGATT GRAGBATTEGRMALECT AT CAAARGRE TEAAARGATATSATAAM Lttt at toc

tctcccccagttttcataggcgtattttacagtcctgacaccagatcactctgtcaaca

catcagtaggtcttaaaaaaéaaaaaacaaaaaaccataaccacattaccgttaccaca
cccaacaaagttaatgataattgctdaafaccatccaatattctcggggccactttcaa
tcggtgaggggcagacggacttagaggaaggactgcagggctggaggggcgcgaaaaag

- 15 cgaggggcgacgctgctcgtggcctcgggtgtccggcgcctcgcggtccccgccatcgt
éacctacgccgggccaggaccgaccaggccaggtcgagggcggctcttgaccacgcgcc
ccctgcctcccagctcccgggcggcggcctccgcaggcccggcacagctgcacagcccg
cggtccécaggcaccggcgggtccctggaggggaachattgatacagctgcctgcact
gcgccacccgcccggctgcccatctccgtggcacctgcgtctcccggctgggccgggag

20 ctagaagtggctgccgagéccgggagggcccggcdagtcgcccgctcccgctcccgcgc
ctggccctcggcccgcgacctcgcggacctggactacaactcccgtggggctccgacgg
‘ccgggccaatggcgggcgcccggagcatgcggggcgcagcgcctgcgcggcggtttgag
taagcggctgcgcgattggctgcggggtcgggcggccgégcggggactgtgggaagcgg
agtgacggaGCGAGCGGCTGTTGGAGGAAGGAGGTGGGGGCCGGGAGCGCAAATGGCGT

25 TGAGATGGTTCAGGGCCCTGTTCAAACTCCAGCACTGACCATTCACCGGCGGAAGCG
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GIGTTCTTAGGCCAAGCAACT GTAGGACGT ACT GTAGGGCCAATAAAGCGAGATCCTCA
CAGGGAGCATCAAATTTTGATAAGCT AATGGATGGCACCAGT CAGTCCTTAGCCAAAGC 25
AAACAGT GAATCAAGT AAAGAT GECCTGAAT CAGECAAAGAAAGGTAGTGCAAGT TGIG - 104
GGACCAGT TTTCGAGGAACAGT TGGACGGACTAGAGATTACACTGTTTTACATCCATCT
TGCTTGICAGT GT GTAATGI TACCAT CCAGGATACTATGGAACGGAGTATGGATGAGT T
CACCGCATCCACT CCTGCAGATTTAGGAGAGECT GGCCGECT CAGAAAAAAGGCAGATA
TTGCAACCTCCAAGACCACTACTAGATTTCGACCTAGTAATACTAAATCCAAAAAGGAT 5
GITAAACTTGAATTTTTTGGI TTTGAAGATCAT GAT GAGACAGGAGGT GATGAAGEEEG

TTCTGGAAGT TCIAWET I I CGATCTCAGCGAAAGTG
AAGATGATGATGAT&C%%@%’"Q ﬁﬁﬁ;ﬁ %Qé%&i WGACAAAAAAAGAACT AAA

T LTS A PACL R CATIOOOIONC cscaag
AT TTTT AT G CR A TR T AARA L T AT AR EEARECAR TG baceaaa
AT AT T R R aaoReRaceastes
T T MM G L1
AT ACTT T T AR B A TN AR UL F ARG 22202933

TATCAGCT TAGKH A4 A oS G EBCEAG SR A AR oA
GGATGGTTGCAAL GGTCTTTAAAACTC T@AT@TT&@(%%%@%%&GG%GTT@

CTCT GTACACGCTR N HCATGEACATAT: ﬁEﬁiﬂ%ﬁ%ﬁ%@@@b¥%§ﬁé§é§§i§% GGTGAGAC
TAGGGECCAGCCTAGATCTCATGATTCGGCTTGT GGAGT TGGAA!

CTAACCTRET Gy pAAGECAT AR N RO 0O AT MR CAEA R rrcancana

.TTCCGAAGAAACCTAAAGTAGAAGAAGAAGATACTGGAGATCCCTTTGGTTTTGATAGT

GATGATGAGTCTCTACCTGTTTCTTCAAAAAATTTAGCCCAGGGTAAGGGTTCATCTTA
CTCAGAATCTAGTGAGGCTGCTCAGCTGYAAGAAGTCACTTCTGTATTTGAAGCTAATA

| CCARATGTAGTCATGTGGTGGGTGAAGACAGT TTTGCTTCCGACAGATGCTTACTTGTG
15 GAGGATACTTTAATTGGGAAAGAGAAGAGCATAaGTAGAATTCCAGAAGACAACGCAAR
. CAARAGTAGTTGCACTAAGTTGCTAACTTCAGATARAGTGGAGAATTTTAGTGAAGAAC

- ATGAAAAAAATAGTCACCACTTTCACAAAAATGCTGAAGATAGTACTAAGAAACCCAAT

- GCAGAAACCGCAGTGGCTTCTGAATATAAAGCTGATGAAACTAAAGAAACARATGATAC
TTGGAACTcCCAGTCTGGAAAAAGAACAGAGTCTCCATcTGAAAGTTGTCCAGTCAAAG

20 GATCTGTAAGAACTGGTTTATATGAATGGGATAATGATTTTGAAGATATCAGGTCAGAA
- GACTGTATTTTAAGTTTGGATAATGAGTCTCTTTTGGAGATCAAAGACGAGGATTTARA
AAATCGGATTGGAGGATTGGARAATCTAAATGARACCTTTGAAGAAGATATCATACAAR
GIGTTCTTAGGCCAAGCAACTGTAGGACGTACTGTAGGGCCAATAAAGCGAGATCCTCA
CAGGGAGCATCAAATTTTGATAAGCTAATGGATGGCACCAGTCAGTCCTTAGCCAAAGC

. 25 _ AAACAGTGAATCAAGTAAAGATGGCCTGAATCAGGCAAAGAAAGGTAGTGCAAGTTGTG
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GAAACT GT GCACAACAAGCATCTTGATCTAGAAAACATAACGACTGGTCATTTAGCTAT
GGAGACATTGCTGI CCCTCACT TCCAAACGAGCAGGAGATTGGT TTAAAGAAGAGCTCC 25
GACTTCTGGEGTGGTCTGGATCATATTGTAGATAAAGT AAAAGAGTGTGTGGATCATTTA - 105
AGTAGAGATGATGAGGACGAAGAGAAACTAGTAGCCT CATTAT GCGGAGCAGAGAGAT G
TTTACGAGI TTTAGAGAGT GTAACAGT GCATAAT CCAGAGAATCAAAGCTACTTGATAG
CCTATAAAGATTCACAACTCATTATTTCATCAGCTAAAGCATTACAGCATt GTGAAGAC

%X%%ﬁ%%‘%@%@%@ﬁmﬁ&mm
C’

TAATTGGAGTAT FeeTeANE A E A

GAACAAGAAGGACT CATAGECACA
ST e
TOOACTATAGT G ATk %ﬁ%ﬁ %‘Ir CAGRTA
i e
TCTCTTCAAG TR A R g annancant

CAGT CCCAAGAMACAAGT COACARAT AT OLE A AR T AR MO G T SPAG6aGS
ERAOCOCAXD LA APl
AT GO CCA A T A KA LR GERF T P ARAGTG

GGGT GT CT CT COEAGK A T A ERAAA ST AT ASAGTONCERAA :@%A
AGGAGATTTCTCCATAATGACAGAGATGCTTAAAAAGTTCTTAAGCTTIG“%{%A GARCTARA

CETGTGCTGTTGﬁ%ﬁ@ﬁ&%&ﬂi&ﬂ@@@@é@Eﬁ&@ﬂ@ﬁéﬁ&ﬁ@%@?@ﬁiﬂ@6&5&5%%@@@%CCAGGATAG
CATTGCTACGct gectttacctttgett caggt gectt ggt aat gct gaagct atccttaga 2

Caaagaaaatt99@AGT¢TE@ﬂk@T@%@ﬁﬁ@Q&A@ﬁﬁiﬁéﬁf@@%ﬂ%@&A@A@ﬂéﬁﬁdﬁf@bCTGGTGTGC

aaat gacagtt act acat caat ct gcagct at caaaaat gagggaaaaggt t caggct g
t t aacaal ¢ ccatperei@idicaaahACa6t A PCAGTARACAAGGAGATARATCCAAGGARAATACCAGA

AAGATTTTTAGTGGCCCCARACGGTCACCTACARAAGCTGTATATAATGCCAGGCATTG
GAACCATCCAGACTCGGAAGAATTGCCTGGACCACCAATAGCAAAACCTCAGCGTGTCA
CAGTGAGGCTGTCTTCARAGGAACCAAATCAAAAAGATGATGGAGTTTTTARGGCTCCT
'GCACCACCACTCAAAGTGATAAAAACTGTGACAATACCTACTCAGCCCTACCAAGAAAT

15 AGTTACTGCACTGAAATGCAGAAAAGAAGACAAAGAATTATATACGGTTGTTCAGCACG
TGAAACACTTCAATGATGTGGTGGAATTTGGTGAAAATCAAGAGTTCACTGATGACATT

- GRATACTTGTTAAGTGGCTTAAAGAGTACTCAGCCTCTAAACACACGT TGCCTTAGTGT
TATCAGCTTAGCTACTABRATGTGCCATGCCCAGTTTTCGGATGCATCTGAGGGCACATG
GGATGGTTGCAAtGGTCTTTAAAACTCTGGATGATTCCCAGCATCATCAGAATCTGTCC

.20 CTCTGTACAGCTGCTCTCATGTACATATTGAGTAGAGACCGtTTGAACATGGATCTTGA
TAGGGCCAGCCTAGATCTCATGATTCGGCTTGTGGAGTTGGAACAAGATGCCTCTTCAG

. CTAAGCTACTGAATGAAAAAGACATGAACAAGATCAAAGAAAAGATCCGAAGACTCTGT
GAARCTGTGCACAACAAGCATCTTGATCTAGAARACATARCGACTGGTCATTTAGCTAT
GGAGACATTGCTGTCCCTCACTTCCEAACGAGCAGGAGATTGGTTTAAAGAAGAGCTCC

25 GACTTCTGGGTGGTCTGGATCATATTGTAGATAAAGTAAAAGAGTGTGTGGATCATTTA
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In the description and the draw ngs, when abbreviating 25 nucleotides
and/or amino acids, the abbreviations are those in 106 accordance with

| UPAC- 1 UB Commi ssion on Bi ochem cal Nonenclature or conventi onal '
abbreviations in the art. Exanples are |isted bel ow. Wen optical isoners
exist in an amno acid, an L-isomer is indicated unless specifically 5

i ndi cated. DNA: deoxyri bonucl ei ¢ acid; cDNA: conpl enentary deoxyri bonucl eic

B e L L ER e
cdent 1o () SseRNGek BpAncOLRG L B st (9
(9 o Y ek B P B o S AN
cytosine (C) cRbahBYRSETACKRETHRYERMA K c AN ARETRESReacAGTARCCCTCT
5 GCCTTACCAGAATGTAACTAACCATGtgGGcaAAGCAGTGGAGGACTGCaTGAGGGCTA
: TAATTGGAGTATTGCTCAATTTAACTAATGATAATGAGTGGGGCAGCACAAAGACAGGA
GAACAAGAAGGACTCATAGGCACAGCGATGAACTGTGTTCTTCAGGTTCCAAAGTACCT
ACCTCAGGAGCAGAGATTTGATATTCGAGTGCTGGGATTGGGTCTACTCATARACCTGG
TGGAGTATAGTGCCCGGAATCGACACTGCCTTGTCAACATGCAAACATCCTGTTCCTTT
10 GATTCCTCCTTCTCTAGTGGAGAAGGCGATCATAGTTTAAGGCTAGCCGGACAAGTTCA
TGCTGTTCAAGCTTTAGTGCAGCTATTTCTCGAACGAGAGAGAGCAGCACAATTGGCAG
AAAGTARAACAGATGAATTGATTARAGATGCTCCTACCACTCAGCATGATARGAGTGGA
GAGTGGCAAGAAACAAGTGGAGAAATACAGTGGGTATCAACTGAAAAGACTGATGGTGC
AGAGGAGAAGCAGAAGAAGGAGGAGGAGGATGAAGAACTTGACCTCAATAAAGCCCTTC
15 AGCATGCTGGCAAACACATGGAGGATTGCATCGTAGCCTCCTACACAGCCCTGCTTCTT
GGGTGTCTCTGCCAGGAAAGTCCAATCAATGTAACTACAGTAAGGGAATATCTTCCAGA
AGGAGATTTCTCCATAATGACAGAGATGCTTAAAAAGTTCTTAAGCTTCATGAATCTTA
.CGTGTGCTGTTGGAACAACAGGCCAGAAGTCTATCTCTAGAGTGATfGAATATTTGGAA
CATTGCTAGctgctttacctttgcttcaggtgcttggtaatgétgaagctatccttaga.
- 20 'caaagaaaattggatttttatgatcacccgatttcttcatcatgcattctgcgtttgct
aaatgacagttactacatcaatctgcagceatcaaaaatgagggaaaaggttcaggctg

ttaacaatcccatgcagtatttaaatacacttac

In the description and the drawings, when abbreviating

25 nucleotides and/or amino acids, the abbreviations are those in
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RNA: ribonycleic acid; 25 nRNA: nessenger ribonucleic acid; 107 dATP:

deoxyadenosi ne triphosphate; dTTP: deoxythynidine triphosphate; dGTP:
deoxyguanosi ne tri phosphate; dCTP: deoxycytidine triphosphate; 5 ATP:
adenosi ne tri phosphate; EDTA: ethyl enedi am netetraacetic acid; SDS: sodi um
dodecyl sulfate; BHA: benzhydryl am ne; pMBHA: p-net hyi benzhydryl am ne; 10
Tos: p-toluenesul fonyl; Bzl: benzyl; Bom benzyl oxynethyl; Boc:

Eégytmlﬁfyg?égggééépi%xm$ﬁggphkﬁé§g§££§ngt 15, HOBt : 1-hyd%oxybg£zotriazole;
CC. N, cy exyl ca i 3, FA: “PPTH Tt bac®ti c éefﬁ, BrEA:
O Tomr YN e S oGS Bl ton B e o
Examples are listed below. When optical isomers exist in an
amino acid, an L-isomer is indicatgd unless specifically
5 indicated.
DNA: deoxyribonucleic qcid;
cDNA: complementafy déoxyribonucleic 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);
S: guanine (G) or -‘cytosine (C):
W: adenine (A} or thymine (T):
B: guanine (G), guanine (G) or thymine (T); -
20 : Dv:adenine (A) ,- guanine (G) or thymine (T):
V :adenine (A), guanine (G) or cytosine (C);
N :adenine (A)} guanine {(G), cytosine (C) or thymine
(T} or unknown or another base;

RNA: ribonucleic acid:

25 _ mRNA: messenger ribonucleic acid;
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Ser or.S: serine; 25 Thr or T: threonine; 108 Cys or C cysteine; Mt or
M nethionine; Gu or E glutam c acid; Asp or D aspartic acid; 5 Lys or
K: lysine; Arg or R arginine; H's or H histidine; Phe or F:
phenyl al anine; Tyr or Y: tyrosine; 10 Trp or W tryptophan; Pro or P
proline; Asn or N asparagine; Gn or Q glutamne; pdu: pyroglutanmc
acid; 15 Tyr(1): 3- iodotyrosine DNF N, N-dlnethylfornanlde Froc:

N- 9- quoren | met hox | frit
2,2,4,6,7- pgntanethyﬁﬁf 3%853 %??ﬁ%ﬂ? §55P98H9?te’C]t * Q- chlorotrltyl
But t butyl; and hkﬁﬁé@ dngthkgnln lggné}géhosphate,

dGTP: deoxyguanosine triphosphate;
dCTP: deoxycytidine triphosphate;
5 ~ ATP: adenosine triphosphate;
EDTA: ethylenediaminetetraacetic acid;
SDS: sodium dodecyl sulfate;
BHA: benzhydrylamine;
pMBHA: p-methylbenzhydrylamine;
0 Tos: p~toluenesulfonyl;
Bzl: benzyl;
Bom: benzyloxymethyl;
Boc: t-butyloxycarbonyl;
DCM: dichloromethane;
15 HOBt: l-hydroxybenzotriazole;
| BCC: N,N'-dicyclohexylcarbodiimide;
TFA: trifluoroacetic acid;
DIEA: diisopropylethylamine;
Gly or G: glycine;
20 Ala or A: alanine;
Val or V: valine;
Leu or L: leucine;
Ile or I: isoleucine;
Ser or S: sérineﬁ

25 Thr or T: threonine;
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25 Industrial Applicability 109 The full-length nucl eotide sequence of an
hWAPL oncogene according to the present invention allows for producing a
reconbi nant of an hWAPL oncogeni c protein encoded by the hWAPL oncogene,
and investigating a cancerization nechani sminduced 5 byover-expression of
t he hWAPL oncogenic protein in a cell strain derived fromany of various
epithelial cells. Furthernore, in the present invention, a pronoter region

inthe identified h ongGo may. provide a new target in studying
cancer prevention gﬁg%ﬁgfgpyggﬁg?ﬁ%xbasis of a mechani sm of inhibition of

the 10 canceri zationyechag.sp.if éﬁ§ﬁ%_by over - expressi on of the nWAPL
oncogene, by inhibiting franscripti on df the oncogene. Furthernore,

production of a rec '@@ng:oél& full-l.ength nucl eotide sequence of the
hWAPL oncogene according to the 11:!Efohr”'eclsjé""r(ljtldi’nvention, t he hWAPL oncogeni c

protein, -allows for a5 prepgarati - .nucl eic acid probe or PCR priner
for detecting nRNA é%bresgfo%§%§ﬂ?%;ﬁ§é?fption of the hWAPL oncogene or a

speci fi csanti body fq&sdggeﬁgi{géfhé;ranslated hWAPL oncogenic protein
peptide. Thus, it allows for i'ng 'various di agnosis kits which detect

over - expressi on of thg RWARL ne directly 20 involved in onset of a
cancer. 110 [Sequencg%Listing§ i?%gg'NEC Corporation and Dr. Masahi ko

KURCDA <120> Novel yGangeryGangArdpkts Use

Phe or F: phenylalanine;
- Tyr or Y: tyrosine;
10 Trp or W: tryptophan;
Pro or P: proline:
Asn or N: asparagine;
Gln or Q: glutamine;
PGlu: pyroglutamic acid;
.15 . Tyr(I}: 3-iodotyrosine;
DMF': N;N—dimethylformamide;
Frioc: N-9-fluorenylmethoxycarbonyl;
Trt: trityl;
Pbf:
ZQ 2;2,4,6,7—pentamethyldihydrobenzofuran—5—sulfonyl;
Clt: 2-chlorotrityl;
Bu®: t-butyl; and

Met (0} : methionine sulfoxide.

25 Industrial Applicability
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5 <130> <160> 2 <210> 1 10 <211> <212> PRT <213> Human <400> 1 15 Met
Thr Ser Arg Phe Ay Lys Thr Tyr Ser Arg Lys Ay Ay Asn dy 1 5 10 15 Ser
Ser Lys Phe Asp Au Val Phe Ser Asn Lys Arg Thr Thr Leu Ser 20 25 30 Thr
Lys Trp Gy GQu Thr Thr Phe Met Ala Lys Leu Ay Gn Lys Arg 20 35 40 45
Pro Asn Phe Lys Pro Asp Ile Gn GQu Ile Pro Lys Lys Pro Lys Val 50 55 60
GQu Au Qu Ser Thr Gy Asp Pro Phe Gy Phe Asp Ser Asp Asp u 65 70 75

80 25 Ser Leu Pro V Asn Leu Ala G n Val S s Ser Ser 111
85 90 95 Tyr Ser adj‘%i“s@?“@%ﬁ“ c&e%éd?fﬁq‘ﬂ%‘ﬁf’@ﬁaG%WA‘%IOH‘FHEE%%r Val
Val 5 115 1365058 Yyt Ay g Thro Aetve doRsBETARCTR feu Ol y
Lys Gu 130ré§§mg{%ant of an hWAPL oncogenlc protein encoded by the hWAPL
oncogene, and investigating a cancerization mechanism induced
3 byover—expressiqnofthehWAPLohcogenicproteininacellstrain
derived from any of various epithelial cell-s. Furthermore, in
the present invention, a promoter region in the identified hWAPL
oncogene may provide a I‘iewi target in studying cancer prevention
or therapy on the basis of a mechanism of inhibition of the
~10 - cancerizationmechanisn induced by over-expression of the nWAPL
oncogene, by inhibiting transcription of the oncogene.
Furthermore, production of a recombinant of the full-length
nucleotide seguence of the hWAPL oncogene according to the
present invention, the hWAPL oncogenic protein, allows for
15  preparation of a nucleic acid probe or PCR primer for detecting
mRNA expression by transcription of the hWAPL oncogene or a
"specific antiquy for detecting a translated 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.
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Lys
155
165
Lys
Thr
Pro
Phe
Cys
Asp

Thr
Asn
Lys
Lys

Ser
160
170
180
Asn
Ser
Au
Ile
Asp

Tyr
Phe
Al a
Ay

Thr, Asn Arg Ile Val Qu Asp Asp Ala Ser Ile Ser Ser Cys 145 150

10 Asn Lys Leu Ile Thr Ser Asp Lys Val Qu Asn Phe Hs Qu GQu H's
175 du Lys Asn Ser His His Ile H's Lys Asn Ala Asp Asp Ser Thr
185 190 Lys Pro Asn Ala Qu Thr Thr Val Ala Ser Au Ile Lys Qu

15 195 200 205 Asp Thr Trp Asn Ser G n Phe Gy Lys Arg Pro A u Ser
GQu 210 215 220 Ile Ser Pro Ille Lys Ay Ser vVal Arg Thr Ay Leu
Trp @gg 225 230 235 240 20 Asn Asp Phe GQu Asp Ile Arg Ser G u Asp
Leu SEFIPRUCASH SYA§1250 255 Ser Asp Pro Leu Leu G u Met Lys Asp
Phe rg Leu 260 265,270 G u Asn Leu Asn Qu Ala lle Qu
lie $§?0§#€e&’@£raﬁé8n a8d 0. Mapapddkor FIRAPA Pro Thr Asn CQys Arg
Cys Arg Ala Asn Lys Thr Lys Ser 290 295 300 Ser G n Gy Ala Ser
Asp Lys Leu Met Asp Ay Thr Ser Gn 305 310 315 320 5 Ala Leu Al a

Asn Adu Ser Ser Lys Asp. Jy Lay Asn Gn 325 330 335 Ala Lys
dy 32?0 e&rﬂo"&?s %nffe’fh e%‘érA‘g’ueI% E)S@ y Thr Val
5 <130>

<160> 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 Giu Val Phe- 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 Ile Pro Lys Lys Pro Lys Val
50 - bb 60

Glu Glu Glu Ser Thr Gly Asp Pro Phe Gly Phe Asp Ser Asp Asp Glu

65 .70 75 80

25 Ser Leu Pro Val Ser Ser Lys Asn Leu _A-Ia Gin Val Lys Cys Ser Ser
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E

340 345 350 Gy Arg Thr Arg Asp Tyr Thr Val Leu H's Pro Ser Cys Leu Ser Val
10 355 360 365 Cys Asn Val Thr Ile Gn Asp Thr Met A u Arg Ser Met Asp Qu

Phe
Arg
Phe
Phe
Ser
Lau
Arg
Ser
Ser
Asp
Gn

370
Lys
Arg
Phe
Ay
Ser
Lys
Leu
Gn
Leu
Gy

375 380 Thr Ala Ser Thr Pro Ala Asp Leo Ay Gu Ala Gy Arg Leu
385 390 395 400 15 Lys Ala Asp Ile Ala Thr Ser Lys Thr Thr Thr Arg
Pro Ser 405 410 415 Asn Thr Lys Ser Lys Lys Asp Val Lys Leu GQu
Gy Phe Qu 420 425 430 Asp Hs GQu Thr Ay Ay Asp u @y Ay
Ser Ser Asn Tyr 435 440 445 L)éég Ile Lys Tyr PB Gy Phe Asp Asp
Gu Ser Au Asp As 450 455 460 uAspAspAsp%/anValGlu

Th 4 0,475,480 25 L h P S P
G Do B S I S ARGl Led B kol iy Yoo el Ser Gimonsp
Ser @y Thr Asl@OAsn Ala Gu Aj@s Leu Asp 500 SZF 510 Phe Thr du
Pro Ay Val Pro"du Ser Val L Lys Pro Ile &G15 520 525 Asn Lys

ASP L5 GREA IR0 Gl %nll-léhgerAﬁgs %f \)all eVaI?hEIuSEsrp Tr?rSQaF 35 540
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 Giu Asp Asp Ala Ser [le Ser Ser Cys
145 150 155 160
10 Asn Lys Leu Iie Thr Ser Asp Lys Val Glu Asn Phe His Glu Giu His
165 170 175
‘Glu Lys Asn Ser His His Iie His Lys Asn Ala Asp Asp Ser Thr Lys
180 185 190
Lys Pro Asn Ala Glu Thr Thr Val Ala Ser Glu lie Lys Glu Thr Asn

15 195 200 205

Asp Thr Trp Asn Ser Gin Phe Gly Lys Arg Pro Glu Ser Pro Ser Glu
210 215 220

lle Ser Pro lle Lys Gly Ser Val Arg Thr Gly Leu Phe Glu Trp Asp

225 230 235 : 240

20 Asn Asp Phe Glu Asp lle Arg Ser Glu Asp Cys [le Leu Ser Leu Asp

2

245 260 265
Ser Asp Pro Leu Leu Glu Met Lys Asp Asp Asp Phe Lys Asn Arg Leu
260 265 210
Glu Asn Leu Asn Glu Ala lle Glu Giu Asp Ile Val Gln Ser Val Leu
5 ' 275 280 285

112



555
565
Asp
Lys
Al a
Gn
Asn
Lys
Leu
Leu
Asp
Leu

Arg

Pro
560
570
580
Thr
Leu
H s
Gn
Ser
Al a
Arg
Ser
Met
Al a

Lys, Arg Ser Pro Thr Lys Ala Val Tyr Asn Ala Arg H's Trp 545 550
to Asn H's Pro Asp Ser Gu GQu Leu Pro Ay Pro Pro Val Val Lys Pro
575 Gn Ser Val Thr Val Arg Leu Ser Ser Lys Qu Pro Asn G n Lys
585 590 Asp Gy Val Phe Lys Ala Pro Ala Pro Pro Ser Lys Val Ile
15 595 600 605 Val Thr Ile Pro Thr Gn Pro Tyr Gn Asp Ile Val Thr
Lys 610 615 620 Cys Arg Arg Qu Asp Lys GQu Lou Tyr Thr Val Val

Val 5,640 2Q Hi.s Phe n, Asp Val Val Gu Phe Ay Qu .
cu BEPT LA GRongsdhiodur g AvE Aacken Tip ThrclVe S Ser a1y Leu
Thr G n @/o Leu Asn 6602&25 670 Thr Are,% Cys Leu Ser Val Ile Ser .
Thr - Lys s Ala Met Pro 5. 675 680 6 0114_Ser Phe Arg Met Hi s

Al ' t | Al Val Ph 90 695 700 _Lys, Thr Leu As =
G n Preofh S8 fuledShon Tys K58 eb Aso 7y T0STLBIn20 o Ala Ala
Tyr ﬁése Leu Ser Arg p Arg Leu Asn %t Asp Leu 7_253%0 735 Asp

Ser Leu Asp Leu Met 1T°e Arg Leu Leu u Leu Gu G n¥&

5 Ala Leu Ala Lys Ala Asn Ser Glu Ser Ser Lys Asp Gly Leu Asn Gin
325 330 335
Ala Lys Lys Gly Gly Val Ser CGys @ly Thr Ser Phe Arg Gly Thr Val
340 345 350
Giy Arg Thr Arg Asp Tyr Thr Val Leu His Pro Ser Cys Leu Ser Val

10 - 355 360 365

~Cys‘Asn Val Thr Ile Gin Asp Thr Met Glu 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 .Lys _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 Leu Glu Phe Phe Gly Phe Glu
420 425 430

Asp His Glu Thr Gly Gly Asp Glu Gly Gly Ser Gly Ser Ser Asn Tyr

20 435 440 445

25

Lys -1le Lys Tyr Phe Gly Phe Asp Asp Leu Ser Glu Ser Glu Asp Asp
450 455 460

Giu Asp Asp Asp Cys Gln Val Glu Arg Lys Thr Ser Lys Lys Arg Thr

465 40 475 480

Lys Thr Ala Pro Ser Pro Ser Leu Gin Pro Pro Pro Glu Ser Asn Asp

113



740 745 750, Asp Ala Ser Ser Ala Lys Leu.Leu Asn Gu Lys Asp Met Asn Lys Ile
10 755 760 765 Lys GQu Lys Ile Arg Arg Leu Cys Qu Thr Val H's Asn Lys H s

Leu
Leu
du
Val
Lys
Leu
Ile
Al a
Al a
Gn

770
Leu
Gu
Lys
Leu
Au

775 780 Asp Leu Qu Asn Ile Thr Thr Ay His Leu Ala Met G u Thr
785 790 795 800 15 Ser Leu Thr Ser Lys Arg Ala Ay Asp Trp Phe Lys
Leu Arg 805 810 815 Leu Leu Ay Gy Leu Asp His Ile Val Asp Lys
A u.Cys Val 820 825 830 Asp His Leu Ser Arg Asp Qu Asp Gu Qu

Val Ala Ser Leu # 835 840 845 -%QSG y Ala GQu #5% Cys Leu Arg Val
Ser Val Thr' Val 850 855 860 n Pro Gu As in Ser Tyr Leu

Ala T Q@ 8 70,875 8 ] e Val ,Ser Ser Ala Lys
Leu Gn hﬁ S@?'@S"geg ‘t'ﬁuusﬁ"l @RG?W Aiaésggﬁaééa @5’~e”e“?P Tyr Asn Ar gy
GQu Asp Ser lie Qg Leu Al a Asp ?ﬁ 5 Lys Pro 900 9@5 910 Leu Pro H's

Asn Val Thr Asn H's Val dvy Lys

Val G u Asp 915 920 925 Cys Met

Ag Ala tle PRETR? G1dAso L8l PrteriSThitBib B 567 VafRsASR praSPIe35 940

5 < 515 520 525
Asn Lys Gin Gly Asp Lys Ser Lys Glu Asn Thr Arg Lys Ile Phe Ser
530 535 540
Gly Pro Lys Arg Ser Pro Thr Lys Ala Val Tyr Asn Ala Arg His Trp
- 545 . BB 555 560

10 Asn His Pro Asp Ser Glu Glu Leu Pro Gly Pro Pro Val Val Lys Pro

565 570 575
| Gln Ser Val Thr Val Arg Leu Ser Ser Lys Glu Pro Asn GIn Lys Asp
7 580 585 590
Asp Gly Val Phe Lys Ala Pro Ala Pré Pro Ser Lys Vai |le Lys Thr

15 . 595 600 605

Val Thr Ile Pro Thr GIn Pro Tyr Gin Asp lle Val Thr Ala Leu Lys

610 615 620 |
Cys Arg Arg Glu Asp Lys Glu Leu Tyr Thr Val Val Gln His Val Lys
625 630 6% 640

20 His Phe Asn Asp Val Val Glu Phe Gly Gfu Asn Gin Glu Phe Thr Asp

- 645 6_50 655
Asp 11e Glu Tyr Leu Leu Ser Gly Leu Lys Ser Thr Gin Pro Leu Asn
660 665 670
Thr Arg Cys Leu Ser Val 1le Ser Leu Ala Thr Lyé Cys Ala Met Pro

25° 675 680 _ - 685
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AQu Trp Ay, Ser Thr Lys Thr Ay Qu Gn Asp Ay Leu Ile Ay Thr 945 950
955 960 10 Ala Leu Asn Cys Val Leu G n Val Pro Lys Tyr Leu Pro Gn GQu Gn
965 970 975 Arg Phe Asp Ile Arg Val Leu Ay Leu Gy Leu Leu lie Asn Leu
Val 980 985 990 du Tyr Ser Ala Arg Asn Arg His Cys Leu Val Asn Met Gu
Thr Ser = 15 995 1000 1005 Cys Ser Phe Asp Ser Ser Ile Cys Ser Ay Au Ay
Asp Asp Ser Leu 1010 1015 1020 Arglie dy dy Gn Val Hs Ala vVal Gn

g y
Ala Leu Val @ 025 1030 ,1035 40 20 Leu Gu Arg Gu Arg Ala Al a
G Lou Aa &t PREAE)BL R B Res 412 Foa i dies Vesskla bakuVeP eheys adp Al
Pro Thr Thr G nﬁ%s Asp Lys Serﬁgy Gu Trp 10 1065 1070 G n Gu Thr Ser
Ay Qu lle Gn Trp Val Ser Thr u Lys Thr Asp 025 1075 . 1080 1085 116 Ay

Thr Au Qu j Y. u . QLu Gu Gu Leu As 1090 1095 1100
Leu Asn Lys li\Ys;T e?&e%“ﬁph’.@ %raeg 5’{;{7%3 ﬁf@ ﬁ%tLteéi %fAﬁeﬁ @X,‘EW’e 1105 1110
1115 1120 5 | Ala Ser Tyrqkhr Ala Leu Le eu Gy Cys Ley,Cys Gn Gu

Ser 1125 1132)6%135 Pro lle 7Aisbn Val Thr- Thrul\ilgl Arg GQu Tyryg%u Pro du Ay

Asp Phe 5 Ala Ala Leu Met Tyr lle Leu Ser Arg Asp Arg Leu Asn Met Asp Leu
725 730 735

Asp Arg Ala Ser Leu Asp Leu Met lie Arg Leu Leu Giu Leu Glu Gln

| M0 W5 750
Asp Ala Ser Ser Ala Lys Leu Leu Asn Glu Lys Asp Met Asn Lys 1le

10 755 760 765
‘ Lys Glu Lys lle Arg Arg Leu Cys Glu Thr Val His Asn Lys His Leu
10 775 780
7 Asp Leu Glu Asn e Thr Thr Gly His Leu Ala Met Glu Thr Leu Leu
185 790 | 795 800
15  Ser Leu Thr Ser Lys Arg Ala Gly Asp Trp Phe Lys Glu Giu Leu Arg
| 805 810 815

Leu Leu Gly Gly Leu Asp His Ile Val Asp Lys Val Lys Glu Cys Val

820 825 830
Asp His Leu Ser Arg Asp Glu Asb‘GIu Glu Lys Leu Val Ala Ser Leu

20 - 835 ' 840 845
Trp Gly Ala Giu Arg Cys Leu Arg Val Leu Glu Ser Val Thr- Val His
 850 , 855 : 860

Asn Prb Glu Asn GIn Ser Tyr Leu Ile Ala Tyr Lys Asp Ser Gln Leu
865 870 e 880
25  Ite Val Ser Ser Ala Lys Ala Leu GIn His Cys Glu Glu Leu Ile GiIn
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1140 1145 1150 Ser Ile Met Thr Qu Met Leu Lys Lys Phe Leu Ser Phe Met Asn
Leu 10 1155 1160 1165 Thr Cys Ala Val Ay Thr Thr Ay Gn Lys Ser Ile Ser
Arg Val Ile 1170 1175 1180 du Tyr Leu Qu Hs Cys 1185 1190 15 <210> 2
<211> 3570 <212> DNA <213> Human 20 <400> 2 atgacatcoa gatttgggaa

aaoat acagt aggaaaggtg gaaatggcag ttcaaaattc 60 gatgaagtct tttccaacaa
acggactacc cttagoacaa aatggggaga gaccacattt 120 atggctaaat tagggcagaa

gaggcocaat ttcaaaccag at zgcaaga aattccg 180 25 aaacc%ggag t ggaagaaga
aagtactgga gatpottttg gatttgatag tgatgatggg 240 117 tct ccag tttcttcaaa

gaatttagcc c t toctetta ticagaatct 300,, ajtgaagetg, ctcagttgga
agaggt cact t ?g'gt@?&% é ﬁggdgﬁagtuang:;ﬁrag? ¢ 445 Lﬁﬂcﬁ'ac‘i&ﬁpggﬁgi}fg Pre gaagacac
tgtcgtttct gataaatgctshﬁcctttgga ggacgg%tta 420 cttg aag aaaagagcac
aaaccgaatt gtagaagatg atgcaagcat aagt tgt 480 5 aat ttaa taacttcaga

 aanatoge SBhd She 949 RSRACMISRCARFREL 8, s RS RGBSt

aaat gat agt tggaact gge agtttgggaa aggipccagaa 660 925
Cys Het Arg Ata Ile lle Gly Val Leu Leu Asn Leu Thr Asn Asp Asn

930 935 940
Glu Trp Gly Ser Thr Lys Thr Gly Glu GIn Asp Gly Leu lle Gly Thr
945 950 955 : 960
10 - Ala Leu Asn Gys Val Leu Gin Val Pro Lys Tyr Leu Pro Gin Giu Gin

965 970 ' 975
Arg Phe Asp lle Arg Val Leu Gly Leu Gly Leu Leu |le Asn Leu Val
980 | 985 990

Glu Tyr Ser Ala Arg Asn Arg His Cys Leu Val Asn Met Glu Thr Ser

15 995 1000 1005
Cys Ser Phe Asp Ser Ser Ile Cys Ser Gly Glu Gly Asp Asp Ser Leu

1010 1015 1020
Arg lie Gly Gly Gin Val Hfs Ala Val Glﬁ Ala Leu Val GIn Leu Phe
105 11030 - 1035 1040
-20  Leu Glu Arg Glu Arg Ala Ala GIn Leu Ala Giu Ser Lys Thr Asp Glu
s 1050 1055
Leu Ile Lys Asp Ala Pro Thr Thr GIn His Asp Lys Ser Gly Glu Trp
. 1060 - 1065 | 1070

- GIn Glu Thr Ser Gly G!u 1de GIn Trp Val Ser Thr Glu Lys Thr Asp

25 1075 1080 1085
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toaccat cag aaatatctcc aatcaaggga tctgttagaa ctggtttgtt tgaatgggat 720
aatgattttg aagatatcag atcagaagac tgtattttaa gtttggatag tgatcccctt 780 10
tt ggagat ga aggatgacga ttttaaaaat cgattggaaa atctgaatga agccattgag 840
gaagatattg tacaaagtgt tottaggoca accaactgta ggacgtactg tagggccaat 900
aaaacgaaat cctcccaagg agcatcaaat tttgataagc tgatggacgg caccagtcag 960
gccttagcca aagcaaacag tgaatccagt aaagat ggcc tgaatcaggc aaagaaaggg 1020

ggtgtaagtt g tttag acagtt C actagaga ttacactgtt 1080 15
ttacat ccat ciﬁ? 83‘5? @g @b'tlﬁsgﬁ%ggyﬁgifg@dggﬂé (g'g'g%r‘ipagllhﬁ“géﬁﬁéééagc 1140
at ggat gagt t cacfyggatc cactcctggﬁmgatttgggag aagctggtcg tctcagaaaa 1200
aaggoagata ttgcaacttc taatacta ctagatttc ga Hxhgtaa tactaaatcc 1260

aaaaaggatg t tttttaoL. t tc ,at acagg aggtgatgaa 1320
ggaggttctg g‘églg'?gﬁ‘gg @%A‘ceé{aél @'Saégﬁgﬁl?ﬁty@ @é?@‘&g ‘(”agsf-l gﬁcgéﬁgaa 1380 20
agogaagat g af gat ga tgactg aa gtagaaagaa acaagoaa aaaaagaact 1440
aaaacagctc catcaccctc cttgc Q ct cccccagaaang aat gat aa ttccld @gac 1500

agt cagt ctg g{ac aac t tttta cagaggactt gcetggtgtg 1560

cct gaaagrtsg t%@aéﬁggﬁ ’&gf@g?é‘a e%@%ﬁ@%&ﬁ& Gyst ga@)’@gé’%é&! g&&aga 1620
aatattttta gtggccccaa acHggcaccc acaaaaaqgg tatataatgc.gi%?cattgg 1680 25
aat catccag attcagaaga actdcctggg ccaccagt t aaaacct ca gtcaca 1740 118

Coaccatcca angt ik AdE VELTREECRISAACRI GRS B Pe cluc8ali BRdr T 160

actgcactga aat ccagacgqgypaagacaaa gaaiii@t ata ctgttctt gogcacgt gaag 1920
cacttcaacg atgttgtaga atttggtgaa aat gagt tcactgat cattgagtac 1980 5

| St S TGRSR AL MR LT 220
gcaat ggi@t ttaaaagpgst ggatgattcc pggeaccatc agaatgigtc cctetgtaca 2160
Thr Cys Ala Val Gly Thr Thr Giy Gin Lys Ser Ile Ser Arg Val lle
1170 1175 1180
Glu Tyr Leu Glu His Cys
1185 1190
.15
<210> 2
<211> 3570
- <212> DNA
<213> Human
20

<4005 2

- -atgacatcca gatttgggaa aacatacagt aggaaaggtg gaaatggcag ttcaaaattc 60
gatgaagtet tttccaacaa acggactacc cttagcacaa aatggggaga gaccacattt 120
atgactaaat tagggeagaa gaggcécaat ttcaaaccag atatccaaga aattccgaag. 180

o 25_ aaacctaaag tggaagaaga aagtactgga gatcottite gatttgatag tgatgatgag 240
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gctgccctca .
ttagatct aa
aat gaaaaag
aacaagcatc
tcccttactt
ctggatcat a
gaagagaaac
gt aact gt gc
attgtttcat
gct gaggaca
cat gt aggca
act aat gat a
gcgct gaact
cgagt gct gg
tgtcttgtea
gat gat agt t
ctt gagcgag
gctcccacca
~tgggtgtcaa
gaagaacttg
gt ggcctcct
accact gt gc
aaatttttga
t ot agagt ga
10

15

20

t gt at at act gagt agagat cgtttgaaca ttgatcttga tagagctagc 2220
tgattcgact tttggaactg gaacaagatg cttcatcagc caagctactg 2280
acat gaacaa aattaaagaa aaaat ccgaa ggctctgtga aactgtacac 2340
ttgat ct aga aaat at aacg actgggcatt tagctatgga gacattatta 2400
ct aaacgagc aggagcctag tttaaagaag aactccggct tttgggtggt 2460
tt gt agat aa agt aaaagaa tgtgtggatc atttaagtag agat gaggat 2520

at aaeepr e A AR AN el aflchiio vecBRRRY a0
700

otaRatp e kAR el B R e el R R oo
. 820

SST AEAE HATE R 4 R b B S
| 940

oot FAbgr b YRR LA, Bt O] Geditdacotooo
ot ang et e pCharit ool okt (RABRRRE 540150
agHed 180
creagent Go-FARBCHT ShR AR AR RN AR koo
et oL, TR R ARG L JR0ENNG ARG el
' 420

cemease eSS Sl CHOEGRELRARNARS SHLL 0L
Glat kdtat e Badth ! hlacffesl L3RR 6P AELARGER, FRRRIGHE! Ga0>40

ttgaatattt ggaacattgc
ttggagatga aggatgacga tittaaaaat cgattggaaa atctgaatga agccattgag 840

gaagatattg tacaaagtgt tcttaggceca accaactgta ggacgtacte tagegccaat 900
aaaacgaaat cctcccaage ageatcaaat tttgataage tgatggaceg caccagtcag 960
geottageca aagcaaacag tgaatcgagt aaagatggoc tgaatcagéc aaagaaaggg 1020
getgtaagtt gtgggaccag ttttagageg acagttggac ggactagaga ttacactgtf 1080
ttacatccat cttgcttgtc agtttgtaat gttaccatac aggatactat ggaacgcage 1140
atggatgagt tcactgeatc cactcctgea gatttggeag aagctggtcg tctcagaaaa 1200
aaggcagata ttgcaaqttc taagactact actagatttc gacctagtaa tactaaatec 1260
aaaaaggate ttaaacttga atttittegt tttgaagatc atgagacage aggtgatgaa 1320

geaggttetg gaagttctaa ttacaaaatt aagtattttg gotttgatga totcagtgaa 1380

- agogaagatg atgaagatga tgactgtcaa gtagaaagaa agacaagcaa aaaaagaact 1440

- aaaacagcte catcaccote cttecageet cocccagaaa gcaatgataa ttcccaggac 1500

agtcagtetg gtactaacaa tgcagaaaac ttggatttta cagaggactt goctggtety 1560

cotgaaagte tgaagaagee cataaataaa caaggagata aatcaaagga aaataccaga 1620

aagatttita gtggccccaa acggtcacce acasaagotg tatataatge cagacattge 1680

25

aatcatccag attcagaaga actgoctggg coaccagtag taaaacctca gagtetcaca 1740
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CLAIMS 1. A nucleic acid nolecule selected fromthe group consisting of:

(a) a nucl ei ¢ aci d nol ecul e encodi ng an oncogeni c protein consisting of the
am no acid sequence of SEQID NG 1; and (b) a nucleic acid nol ecul e

consi sting of the nucleotide sequence of SEQID NO 2; as a coding
sequence to be translated into the oncogenic protein consisting of the

am no acid sequence of SEQ ID NO 1. 2. A polynucleotide conprising the
nucl ei ¢ aci d gbgdggetitecticagdsh Mcbaaaths Rahsat k&

pronoter region for the hWAPL gene presen %Ca 5 55%‘5{#%5 %{f&gg@d |ilmE'OalUTR for
the nucl ei ¢ acicdativacgddteatean dasts c@fatéé&%aéﬂécb t SEQ ID
No: 2. 3. A reconbi nant vector coé%?|5|ng the poly nJ%?gotlgﬁﬂEﬁ: ?§1n12 4.
A transfor ”Edcmhﬁgﬁrm@@@ic?%gﬁég@%é@ﬁﬁéﬁgtﬁah%g;tté&'ch Qbbb US| Ng
the reconbinant vector of claim3 : process u0|ng t he

reconbi nant paditeidegcatpttstiapa dtefecthm agidagg Rt %ac%ﬁ%‘é@%?t btaeEfddoD No: 1

conprising the steps o (a) culturing the transforned cel claim4 to

al l ow thé tr tigttadgtecgotebdagh® cRERALEE ctdiRcieOfitebdtthe Wg?fa%'tihé: o064 (D)

col l ecting the reconbi nant protein produced fromthe culture

reconbi nant piggtkdcta mmgt@bamgcéﬁag‘tfﬁ: aéﬁalﬁ@ca%élfkaﬁéﬁvd%@c@gé%ftgﬁﬁ(&fd@ No: 1

encoded by the pol ynucl eotide of claim2 or the nuc

whiaaiatgatcbnitaagdettip k@i igattdcScaidhadate dRabot gt O RoRUteeRaS2®h cl ai m

5. 7. An antibody being specific to the reconmbinant protein as clained in
whiatbcanita hgtytatsct eagtakaeatt Sgtt Rk Itag*]g_awﬂt@@ t8£dedt

aci d sequence of SEQ

gener at ed byttagategad Heattipeast dﬁgfg@ftﬁlgsﬁdaﬂﬂag%ftgtd‘t@c%hé@c@ééc@ac‘-tﬁmoce 50 to

claim1i,

claim6,

to 66 of the am no

and i s capa

66 of the am no aci.d sequence of

1¢

15

20

25

aatgaaaaag acatgaacaa
aacaagcatc ttgatctaga
tecottactt ctaaacgage
ctggatcata ttgtagataa

gaagagaaac tggtagcotc

“gtaactgtge ataatccoga

attgtitcat cagctaaagc
getgagegaca geatatgett
catgtaggca aagcagtgga

actaatgata atgagtggeg

_gegetgaact gtgtgettca

cgagtgeteg gottagetet

tgtettgtca acatggaaac

gatgatagtt taaggatagg

cttgagceag agegggcage

- gctoccacea cteageatga

aattaaagaa aaaatccgaa ggototgtga aactgtacac 2340
aaatataacg actgegecatt tagctatgza gacattatta 2400
aggagactgg tttaaagaag aactccgget tttgggtegt 2460
agtaaaagaa tgtgtggatc atttaagtag agatgaggat 2520
actatgggga gcagagagat gtttacgagt tttagaaagt 2580
aaatcaaagc tactigatag catataaaga ttcccaactt 2640
attacagcat tgtgaagaac tgattcageca gtacaaccgt 2700
agctgacaét aagectetge ctcoaccagaa tgtaactaac 2760

ggactgcatg agggccatca toggegtgtt gottaattta 2820

cagcaccaaa acaggagagc aggacggtct cataggecaca 2880

ggticcaaag tacctacctc aggagcagag atttgatatt 2940
getgataaat ctagtggagt atagtgcteg gaatcggcac 3000
ategtgetot tttgattett ccatctgtag tggagaaggg 3060
tggacaagtt catgotgtec aggetttagt goagetattc 3120
ccagctagca gaaagtaaaa cagatgagtt gatcaaagat 3180

taagagtgea gagiggcaag aaacaagtgg agaaatacag 3240
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SEQ ID No: ,1 as an immunogen. 121 8. An anti body being specific to the
reconbi nant protein as clained in claim6, which antibody is reactive to a
partial am no acid sequence of 814 to 1037 of the amno acid sequence of
SEQ ID NO 1, and is capable of being generated by using the polypeptide
consisting of the amno acid sequence of 814 to 1037 of the amno acid
sequence of SEQ ID NO 1 as an inmunogen. 9. An anti body reagent kit for an
rising the antibody as clainmed in claim?7 or

antigen-anti reaction co

8, avail abl epg%gfgtﬁﬁ 8%%?%@%92?6?{‘@65% §aagagRags ptagenagea eraggagdatt 30ani no
acid sequenc%tag% ,?FQI NOQ 1 or &cpepti de fragment derived fromthe
oncogeni c pr 37t te gectgagtag, aercettoag; qatgesesga pasanabess eratdseniti $M0of an
oncogeni c pr i nsisting of e am no acid sequence of SEQ ID NO 1 or
peptide fr ag%(lrg%(}r%a@fF%%cﬁg??(%n??tﬁ@wﬁgﬁc%ﬁmté%@6€@aﬂt®y agfisantstar342n
antigen-anti action onprising the antibod of clainvor8. 11. An
ant i gen.se po@&%@?%ogé%tﬂﬁpg@g?ﬂfgg gshHiterd Aaatsceta peigetergasid8lence to
a parti n L de uence, qf the. nucl eoti de sequence of SEQ ID NO 2,
whi ch igé a%ﬁ%gﬁéﬁgafﬁﬁi Fr%cscﬂaag@ gtig8as earntaeeca cangtetiatn i3ty to the
portion of ' | .. 2511 to 2813 of SEQ ID. No: 2. 12. A probe
hybri di zat i (}E{%a?fggf\/gﬁagt)&g%f%ﬁaa tg?)jti ng an nRNA cOMOY | sing the

nucl eoti de sequence of SEQID NO 2, its partial nucleotide sequence or
CDNA prepared by the nmRNA, conprising the antisense pol ynucl eoti de of
claim 1l as the DNA probe therein. 13. A diagnostic kit available for
detecting expression of nMRNA conprising the nucleotide sequence of SEQ ID
NO 2, which is translated into an oncogenic protein consisting of the

am no acid sequence of SEQ ID NO 1, by neans of a probe
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hybri di zati on nmethod, conprising the antisense polynucl eotide of claim1l
as the hybridization probe. 122 14. A prinmer pair for PCR anplification of
cDNA conprising the nucl eotide sequence of SEQ ID NGO 2, consisting of
paired primers of: a nucleotide sequence:

5' - TTGGATCCATGACATCCAGATTTGCGAAAACETAGMSTAGSG- 3'; and a nucl eoti de
sequence: 5' - TTGAATTCCTAGCAATGITCCAAATATTCAATCACTCTAGA-3' . 15. A pri ner
pair for PCR anplifying a partial chain in cDNA conprising the nucleotide
sequence 10f  SEhidRiBeYid Znol6@MSicdctdadrth tRAEHES cBHsistRE S£:0f :

5' - GAATTCATAGGCACAGCCCTGAACTGTIGIG 3'; and

5' - TTGAATDEIAEINC Jii@g\aBoncogtsic plotdimutohsisting efitle mhinehor t - chai n

interferi fahnhi bi,ting expression of nRNA conprising the
nucl eot i 3@83%8%@?%#6%@8?&1@@ 2 in a cervical cancer cell from human,
wher ei n (#er micRiNadid snodednlicdopebiisieofhe Hedl6@ide sehfaned HEKRD TBFHACAA. 17. A

pharmaceutical conposition conprising the double strand of short-chain
i nt er f er Bhe) CRHAR SFAUENGS tﬁ]b%r.anﬂ_lstﬁdmt@lgﬁgmgg@n%m@ FenstHing efifhiei si ng t he

anti body 59, ANY4 %g?ﬂeﬁglsm&dq 8 or the antisense polynucleotide of

claim11l. 19. Use © e stirand of short-chain interfering RNA as
claimed in claim 16 for the preparation of a pharmaceutical conposition

SEQ 1D N 2 POl opg8 poBeraY e apr oAl of Codhr e BEiBront h of t he
cervi cal DX Gfthef BbrhprisidBa promoter region for the htWAPL gene presented in SEQ ID

No: 27 as S’UTR for the nucleic acid molecule consisting of the nucleotide sequence

of SEQ ID No: 2.

3. A recombinant vector comprising the polynucleotide of claim 2.

4, A transformed cell produced by transforming a host cell from human using the

recombinant vector of claim 3.

5. A process for producing the recombinant protein consisting of the amino acid
sequence of SEQ ID No: 1 comprising the steps of:

(a) culturing the transformed cell of claim 4 to allow the transformed cell to produce
the recombinant protein; and

(b) collecting the recombinant protein produced from the culture.

6. A recombinant protein consisting of the amino acid sequence of SEQ ID No: 1
encoded by the polynucleotide of claim 2 or the nucleic acid molecule of claim 1,

which recombinant protein is obtainable by the process of claim 5.

7. An antibody being specific to the recombinant protein as claimed in claim 6,
which antibody is reactive to a partial amino acid sequence of 50 to 66 of the amino
acid sequence of SEQ ID No: 1, and is capable of being generated by using the
peptide consisting of the amino acid sequence 50 to 66 of the amino acid sequence of

SEQ ID No: 1 as an immunogen.
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8. An antibody being specific to the recombinant protein as claimed in claim 6,
which antibody is reactive to a partial amino acid sequence of 814 to 1037 of the
amino acid sequence of SEQ ID NO: 1, and is capable of being generated by using the
polypeptide consisting of the amino acid sequence of 814 to 1037 of the amino acid

sequence of SEQ ID NO: 1 as an immunogen.

9. An antibody reagent kit for an antigen-antibody reaction comprising the
antibody as claimed in claim 7 or 8, available for detecting an oncogenic protein
consisting of the amino acid sequence of SEQ ID NO: 1 or a peptide fragment derived

from the oncogenic protein.

10. A diagnostic kit being usable for detection of an oncogenic protein consisting
of the amino acid sequence of SEQ ID NO: 1 or peptide fragment derived from the
oncogenic protein by means of an antigen-antibody reaction, comprising the antibody

of claim 7 or 8.

11.  An antisense polynucleotide comprising a complementary nucleotide sequence
to a partial nucleotide sequence of the nucleotide sequence of SEQ ID NO: 2, which is
‘a DNA fragment having a nucleotide sequence complementary to the portion of
nucleic acid nos. 2511 to 2813 of SEQ ID No: 2.

12. A probe hybridization kit available for detecting an mRNA comprising the
nucleotide sequence of SEQ ID NO: 2, its partial nucleotide sequence or cDNA
prepared by the mRNA, comprising the antisense polynucleotide of claim 11 as the
DNA probe therein,

13. A diagnostic kit available for detecting expression of mRNA. comprising the
nucleotide sequence of SEQ ID NO: 2, which is translated into an oncogenic protein
consisting of the amino acid sequence of SEQ ID NO: 1, by means of a probe
hybridization method, comprising the antisense polynucleotide of claim 11 as the

hybridization probe.
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14. 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

a nucleotide sequence:
5’-TTGAATTCCTAGCAATGTTCCAAATATTCAATCACTCTAGA-3’.

15. 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:
5’-GAATTCATAGGCACAGCGCTGAACTGTGTG-3’; and |
5’-TTGAATTCCTAGCAATGTTCCAAATATTCA-3,

16. 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 from human, wherein the siRNA has a nucleotide sequence:

CGGACTACCCTTAGCACAA.

17. A pharmaceutical composition comprising the double strand of short-chain

interfering RNA of claim 16.

18. A diagnosis composition comprising the antibody of any one of claims 7 to 8

or the antisense polynucleotide of claim 11,

19.  Use of the double strand of short-chain interfering RNA as claimed in claim
16 for the preparation of a pharmaceutical composition for inhibiting expression of
mRNA comprising the nucleotide sequence of SEQ ID NO: 2 in a cervical cancer cell

from human to arrest growth of the cervical cancer cell.
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