- 1 - SPECI FI CATI ON ANTI BODY AGAI NST TUMOR SPECI FI C

ANTI GEN AS TARGET Technical Field The present

invention relates to an anti body useful in cancer
treatnent, a pharnmaceutical conposition for treating
cancer characterized in that it contains the antibody
as an active ingredient, a nmethod of detecting cancer

and a cancer detecti onypgdriBRekagound Art Tunor cells
are known to express antigenic proteins which are
intrinsic to the particular type of tunor cells
(hereinafter sonetines referred to as a

"t UNANTABODXY ARANST TYRMGR FPESTFIENANT IGENEA D AR GETOe

to devel op new therapies for treating tunors by

targeting tunor-associ ated anti gens. Mpnocl ona

anti bodies that elicit an antigen-antibody response

Tepmu¢dlFecld o such tunor-associ ated antigens are known

to induce varjous types of in vivo_ inmune responses

(ant Thodyesgeipiwerinn reaiey ioaniaatibady pedfibiy saopr frapomnt, a
nd conpl enent - dependent .cytotoxicity (CDC),. . etc.) to

Pgiﬂ’t'%?&R“tE&ﬁ EUPPRRITS ,POT tFFaHRS FARRH ﬁﬁ@rﬁ@t@a@q 1n0.flgl i contains the

RN N T AT R

int i bodi es useful for tunor treatnent is Ilimted. The
nonocl onal anti bodi es presently avail abl e are capabl e
of treating only a few types of tunors including
net astati c breast cancer, acute |eukem c nyel osi s,

Baoksagh@Rke chronic | ynphoma, non-Hodgkin's | ynphoma,
and multiple nmyel ona. Devel opnment of nonocl ona

ant i lwahioe Sclat keabh & &rédenti s@id pRicifd WRichtakdBknsiSto the
desirable. S:/Chem cal / Sankyo/ FP0408/ FP0O40Bs

pRAROBG/ Fi<0468 (fRaby/ tcslts r {Herdigdfeare ndedtimes referred to as a
transl ation/24.08.05 -- 2 To obtain a nonocl ona
"tmdrkassiyciated fitigehst). t Attemptsr e rhent made th slendop seartherapies
~to identify a protein specifically expressed ina
for et ingd Moy tasgsding tAmAmAerieled| antigens. Monoclonal antibodies

that elicit an antigen-antibody response specific to such fumor-associated antigens
are known to induce various types of in vivo immune responses (antibody-dependent
cell-mediated cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC),
etc.) to attack cancer cells, thereby inducing cell death. Monoclonal antibodies
useful for tumor freatment have been developed.

However, the range of monoclonal antibodies useful for tumor treatment is
limited. The monoclonal antibodies presently available are capable of treating only
a few types of tumors including metastatic breast cancer, acute leukemic myelosis,
intractable chronic lymphoma, non-Hodgkin's lymphoma, and multiple myeloma.
Development of monoclonal antibodies applicable to treatment of other tumors is

desirable.
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anti body against this protein antigen. Human

ocul ospanin protein was obtai ned as an Expressed
Sequence Tag (EST) clone derived froma gene

expressed on the retinal pignment epitheliumand the
ocul ar choroi dal nmenbrane (Ml ecul ar Vision (2002) 8,
25-220). The human ocul ospani m gene has an open

readi ng frane of 1068 bp. Human ocul ospanin consists
of 355 amino acids and is estimated to have a

mol ecuT@bbtaRiaghinobibnal @nttbokPasefilFsedmontrédi@endNAs necessary to
sequence. However, the relationship between human
odddnti§pampratcinrsgecifivaily sxpressed iid b tumémncalinandDbtgaih s mpmociral
the I nvention The present invention provides a nethod

f GHtibRIY @84 ITRIACEYaNHEE i ndi ng a gene specifically

expressed in cancer cell and detecti expression o
the geninah ol Bl bR prbRORREd e BaTRed RenheTeg
q : . o . .

D A b e P e R B men Ry o e
haseulag chyrbidhioyiembrat | WdatuRNdigion FheNes; 2t 2208  The human
~conposition for treating cancer contalning the
armcilosriyinagengrhaacipi open teadine fematol W68 i esBmman oculospanin
inventors have identified.a gene specifically,
ewpagt%_%@wws 2B e # gqj@vsﬁaﬂqlw%a “iyerg&{ of ¢t kD=
© CXPLES S0, %f\?.z# Qhudiiran Locul.gs DAL Biadielich WUER, bSman
of unknown f Unc |oﬂ, 'S significantly hrg g i

M)A RWIBinGRH hinorBRSEN uRhobhi S finding, they succeeded
i'n providing a nethod of detecting cancer using the

gene, .a detection kit for cancer, and a
phar maceutical conposition for treating cancer -
c opisdpiraRf thenmEtipn human ocul 6spani n anti body, thereby

poci T RS Prsh pEnTHrCEERtes hRERIT o i Byiregncer by fnding o
S ' R )
Mab iy A A A S vl A

exdahee idet@ion KitofbAahseRNAS dedslib® hefio@amarRiPedy whith kpdcETtally
froma healthy subject; 3) neasuring the expression

| ebinds apfexprepsisinymerbiceof thel geneepr asibodyelthving ¢ykagoxic activity and a
foll owi n _aP orb) .in_the total RNA ﬂrac%Lons,d rived

f rRhgTRgcergica 5ompReftion for treating cancer containing the antibody as an active

ingredient.

The preseﬁt inventors have identified a gene specifically expressed in human
cancer tissue and found that the expression level of human oculospanin gene, which
ié of unknown function, is significantly higher in melanoma cells. Based on this
finding, they succeeded in providing a method of detecting cancer using the gené, a
detection kit for cancer, and a pharmaceutical composition for treating cancer
containing an anti-human oculospanin antibody, thereby accomplishing the present
invention.

More specifically, the present invention provides:
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a) a polynucl eotide conprising the nucl eoti de sequence -
represented. by Sequence ID No. | of the sequence
listing; b) a polynucleotide which hybridizes with a

pol ynucl eoti de conprising a nucleotide sequence
conplenentary to that of the polynucl eotide according

to a) wunder stringent conditi-ons; and 4) anal yzing

the difference in expression |level of the

pol ynucl eoti de between the total RNA fractions

derive

3 ana?) PRAP ERRURRR e RlEh ot o BAMMER IR dolf ottty
ofsubfeep 1); (13) A nmethod of detecting cancer,
conprising the steps 1) to 3) of 1) neasuring the

expr es8] oradugvetheoéxpeespivntisich of anpolymickgtiden reprdserdedaby dhe
sequence representedkgy Sequence I D No. 2 of the

‘scglienasa) e infle il Aﬁ%@ons&gﬁw%@@mﬁtepw@nd& a
EL‘“ %'eaxsne SdfeRfie”forkiieite B nlE DRy R B EL by
Nb”?&ﬁﬂé&ﬂ&m&@ﬁ%ﬁﬁoress'On | evel of at | east

one o t e protelns‘accor gto step l) in a

speci oy atpisebclbstidn whitte altriizes Wbk e tpol@Rdiesdde comprising a
anal yzing a difference in expression |evel between the
privcpidedggente domplemettey th)thard thhgolynudleitide detoadingth a)
in step.2), and _thereby detecting cancer in the test
sdﬁF@&Fm%mﬂﬁmQPﬂﬁtﬁﬁd accordlng to either section 12

or 13, act that the

cancer PR e BT b BBtreisg s EPE R poBaldidlie poween
Orthd ghtal RAGL BEHBAI dfled HohRBD 18 BRI stGPARCRkadufod TR HRARHB) and
S: / Chemi cal / 5ankyo/ FP0408/ FP0406s

PXOE3ty &RcOdDSOBET) the s3t dubfeed dPseprpded
translation/24_08.05 - 5 (16) A nethod according to
any onél3pf metheq erﬁigte@m)cam(%&Pmelrlsu{lgl@}% stepehide dtefer i zed
in thaibthe expression | evel nucl.eoti de. i

s Ol TSR T BB E{eh g 2Bt GYLMAINE & gpino e
D! 2l LRy SIS BARE. BT GE shARnS il Olnar the

run-on
expression level of a protein comprising an amino acid sequence represented by

Sequence ID No. 4, in a specimen taken from a test subject;

2) meé.surmg the expressidn level of at least one of the proteins according to
step 1) in a specimen taken from a healthy sﬁbj ect; and -

3) analyzing a difference in expression level between the protein detected in
step 1) and the protein detected in step 2), and thereby detecting cancer in the fest
subject;

(14) A method according to either section 12 or 13, characterized in that the
cancer is skin cancer;

(15) A method according to either section 12 or 13, characterized in that the

cancer is melanoma;
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(17) A nethod according to any one of sections (12),

~(14) or (15), characterized in that the expression

| evel of the polynucleotide is neasured using a gene
chip or array prepared from DNAs conpri si ng

conpl ementary DNAs derived fromthe specinen or
partial sequences of the gqujenentary DNAs; (18) A
nmet hod according to any one of sections (13) to (15)
characterized in that the expression |level of the

protein is neasured using an antihody..or [
whi ch(1specimhéthed lagcopding SOt Wt FRe oﬁ%‘il?ﬂs @%g) &%51 dr%t (Y

according to any one of sectiq ( 5 d b
 chamdioiien i3 bl e eﬁhf&§51‘%“hE*’V%‘x%¢§‘ses‘§°2’?1@F§3®% s measured by
protein.is ne red b %I%r tribdguclehed proteotidn a3egY
¥ emn‘?}?tip%gd%gﬁog‘%gy%%-l I n égﬁni%’rfoso?cbentpassay

(oElalr%oHEgsEde); (20) A detection kit for cancer
cgnprrsn ng at | east one conponent sel ected frﬁgzw t h? 5
ol | 0y 7)gA 1jnethod Bccorlingam ehy gwaued estipre (i (&P ¥5 (13-
30 bases in length for specifically £yl :
o ctlayotecbeloini ks SEOMPRERSPm Vel TR %%ﬁ“&%gg‘!‘eeqﬁ ScdSinéll using 2
represented by Sequenc D : EnSRAVENEAs derived
| Eeihy, Ofﬁaﬁpﬁﬁﬁ’?&%@f%gﬁmé}%@ %%%é)g?ﬁﬁr}ot | ess than 15
cqQnti guous nu ' gbhe rhapy DINAisng with a
p%PVﬁg%fpg%%eﬁéiégéﬁ%rg@F%gpt he cr;1olilgzzrlﬁfeoti de sequence . .
repr es@@%%eﬂi&ﬂ 2908188 Gearlyldrblef sdctiohs &lﬁkt“‘s{émtmzed "
listing 'under stringent conditions, and ther.g(?c?g’_
[

deie@id eprestien roblyofitbé protdields maswres)usHy F0AME
speci nen having a pol ynucl eotide conprising the

%read ligand

nudlidopedbcals §enehs BBEsent ed by Sequence 1D No. |
of the sequence, |isting. .immnbidd e ke ds) characterized in
8 oL AT R R s hFIEAD) charctertzed

P90Q36/ EP- Q408(PET} ik Saotif b in@dsara byl @testern blotting, dot blotting,
trtgé‘r@i’e/a‘%:)&benﬁ%- 08.05 (21) A detection kit for_ cancer

C ORIy Hifihr @bzyhRAkedimenafoserhent esey GhilRg Mfonent s

) and 2): 1) an antibody capabl e of .speci f] lected
bi ndi ng20) oA, detpvtion &itnfor GRRSET STPRJISIG 2t IR e defipohdh seecte
sequence_ represent gd by Sequence ID No. 2 of the
sefompledollowpg Ahi0 34nd/ or an amino acid sequence

repres el[)]t a%d oﬁé/on§8%{'ﬁi@ Cﬁ'ith@ No .t0 4300 badel €n Slengile noe specifically
amplifying a polynucleotide comprising a mucleotide sequence represented by
- Sequence ID No. 1 of the sequence listing; .

2) a polynucleotide probe of not less than 15 contiguous nucleotides capable
of hybridizing with a polynucleotide comprising the nucleotide sequence represented
by Sequence ID No. 1 of the sequence listing under stringent conditions, and thereby
detecting the polynucleotide; and

3). an immobilized specimen having a polynuc_:leotide comprising the

nucleotide sequence represented by Sequence ID No. 1 of the sequence listing

immobilized thereon;

—0408 {PCT) /tsa-rfb-ig/amended
: i T PO40B/FPO408s P90036/FP-04
i /Cnemieal /Saniyo/¥ translation/24.08.0%




listing, and thereby detecting the protein(s); 2) a
secondary anti body capabl e of binding to an anti body
according to section 1) above; (22) A kit according to
sections (20) or (21), characterized in that the
cancer is skin cancer; (23) A kit according to
sections (20) or (21), characterized in that the
cancer is nelanoma; (24) phar maceuti cal conposition
for treating cancer conprising at |east one of the

anti bodi es according to sections (1) .to (11). ..(2

Dhar naDeat igation dipsi sh PBPITFSAL 15 b b, e Rloding
conpri sing an_oligonucl eoti de having a nucl eoti de
@emg@ﬁﬂﬁlg@ﬁﬁﬂénentary to a -nucl eotide sequence
represent ed. by Sequen ' the Wefi®eprising an
listi gmbﬁﬂgoﬁéfﬁﬁgﬁ‘%g%%ﬁgﬁgg %?Qﬁ%e nJ%Fgotffﬁ? o
SEHNSRGE &R ue%q%féﬁ'&ltéd%‘\'@eq&?me( 76)NoA 2 heatsquanke AFting
conposition according to section (24) or_(25)

ChajRat afimedid Rqtdiat rdprmentahbye FedusneskithNeah eE e ssFrgnee
(27) A pharmaceutical conposition according to section
(1pg,and (2Epy detedting thetreetPESY i n that the cancer is

mel angma. Brief Descr.pti Q AW D9dhody EL@Igy to
1,_thé)@pﬁ@?m&FédW@Pmkkaﬁgg?é%ﬁﬁgﬁgﬁﬁhg.theoéipression
| evel ﬁf the human ocul ospanin gene in various types

ofectiy S‘a;bove:

and the lower figure is a graph

- S/ Chem 22@4 LDk PO4 B8 REDAD 6B ), characterized in that the cancer is
990036/ P-0408(PC$)/tsa-rtb-ig/anended

t slamednaéd on/ 24. 08.05 - 7 showi ng the expression |evel

of the human ocul ospanin gene in.a_.heal t-hy,; B'cSncer i
oki 1 SARph S sesREsinalo FEEAHOMD TAAP! %‘ga{?%ﬁ‘g%dr‘gﬁg"?&t fe
upper figure, is a graph showi ng the expression |evel
ofIe{|E™AL | an ocul ospanin gene in a healthy person's

SKIN SGEPA S Rarfiibulifh) B ARAIEA forstdathg candercomedsifg Brigast one
skin tissue; and the lower figure is a graph show ng

t Qe e AXIMRRS hevardigve seaiont (1ptdian ocul ospani n gene in
a heal thy person's skin sanples . .
(253/ fE pharmaceutical compggtion for treating cancer compnsgg an

oligonucleotide having a nucleotide sequence -comp'lementary to a nucleotide -
sequence represented by Sequence ID No. 1 of the sequence listing or a partial
sequence of the nucleotide sequence of Sequenpe ID No. 1.

(26) A pharmaceuticél composition according to section (24) or (23),
characterized in that the cancer is skin cancer; and

(27) A pharmaceutical composition according to section (24) or (25),

characterized in that the cancer is melanoma.

Brief Description of the Drawings

Figure 1, the upper figure, is 2 graph showing the expression level of the

human oculospanin gene in various types of cells; and the lower figure is a graph
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and in nel anoma sanpl es derived from | ynph node
tissue; Figure 3 is a graph show ng the expression
| evel of the human ocul ospanin gene in sanples
derived from a. healthy person's | ynph node and in
mel anoma  sanpl es derived from | ynph node tissue;

Fi gure 4 shows expression @f _human ocul ospani n gene
products in NTH3T3 cells; and Figure 5 is a graph
show ng anti body- dependent cytotoxic activity of an

anti-human ocul ospani n anti body, in a ith son's
shoxlins fha rexpreesiqur leesd jof gheclafnpan %ﬁ?ﬁpal%ndg %or a&?far%%cé .
out the Invention In thges_speci fication of the present
skiv ssmeplerand &0 BEARIAHMERA ng a cancer therapeutic

effect. i s.a,00 awi NgraR sReLiny ithy exmessiop et of g
canc lgﬁ?&ﬁfwzﬁgﬁgﬁg?ghﬁ ag¥?vity of reducin%,can er.
W mtaﬁ‘eqcﬁﬁﬁﬁéﬁﬂi 6@k @Na Qkaltfyeppsmsesiin jsavplt 238h, 0 PHEOA
terns "cancer” and "tunor" have thg sane neal:g@vﬁ%%r
tsghPlet gened Bam uskird tissher @idnthe lePEd 88 JT aoﬁﬁaﬁh . bu
al so nRNA thereof, cDNA and. eRNA.t her ) \g skin ies
Asprsgimighs}, of threhumeanReulotRial HEEIMSE gjz?\%% 5 Ene” “as used
her ei n incl udes . [PNAde @k CRNA of the
Hﬁﬁﬁ%ﬂﬁ@ﬂ@%%ﬁﬁﬂﬁ%ﬁ%ﬁﬂﬁggg¥ﬁgnﬁérnwe"poIynuc;eotide} as
used herejn. SAUE EaptRgom vthalt tho hugam gerespern
acid 2‘ e?ﬁggiﬁﬁgﬁﬁdeggDNA, RNA, probe, . .
o%égquﬂu&n%gg i davangopra irelthy Treeson'srlweph Fofs, gah i qglanom
a "protein" are used indistinguishably herein. The

t effpleskiAved fra tymphnodstiy8®d herein refers to a

fraction containing RNA. .Furth . BHWBts in NTH3T3
S: | Chefisall/ Bank §EFRs 188 £H PEED SORC P 'eBe b

P90036/ FP- 0408( PCT) / t sa-r b-i g/ anended

t Califs ion/24.08.05 8 "cell" used herein includes a,_ -
cel | V\f;%@ens QD , ARk KR oRasy amitdda depehdant egtoq actify of an
term "canceration of a cell"” used herein refer%Hto t he
abn QN iRkn BEddshirt atibody fa heelan §CuloFRPBIFXPESTRISed by
their lack of sensitivity to contact inhibition and
their scaffold independent-proliferation. A cell

exhi biting such abn I liferation is referred to
a,sBQ?tM@%%%paﬁ'@PE O?t%{“?r:ﬁtv?{g{ogpeci fication, a protein

havi ng .t ﬁ% g%&ﬁcﬁgﬂq}fi R0 pASerk hadentief, shemmepound having a cancer
ocul osﬁ% N -Such as canceration activity, is also wih
r e{hglra'bagicté?feetsisaiﬁdﬂmﬁﬂ having an activity in suppressing cancer gro

and/or an activity of reducing cancer. In the specification of the present invention,

. n "
the terms "cancer" and "tumor" have the same meaning. The term “gene” as used

herein includes not only DNA, but also mRNA thereof, cDNA and cRNA thereof.

Accordingly, the term "human oculospanin gene" as used herein includes DNA,

mRNA., cDNA, and c¢RNA of the human oculospanin geme.  The term

~ "polynucleotide” as used herein has the same meaning as that of a nucleic acid and

fhus includes DNA, RNA, probe, oligonucleotide and primer.  The terms

"nolypeptide” and "protein” are used indistinguishably herein. The term "RNA

. .. .
fraction” as used herein refers to a fraction containing RNA. Furthermore, the term

PO0036/FP-0408 (PCTH /tsa-rfo-ig/amended
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ocul ospanin”. Note that the term "oncogene" as used in
the. present invention includes a precancerous gene
and a proto-oncogene other than the oncogene. The term
"cytotoxicity" used herein refers to a pathol ogi ca
change to a cell caused by any reason. Therefore,
cytotoxicity includes not-oply externally inflicted

di rect damage, but al so various structural and
functional changes that may occur wthin a cell

WALEN. L NELAS, (RS ! EAYARE, of TR 28y A2 DEulRRARI. The

vage, unction of cellular mtotic
acgm h@hddsatioR Bfla Bell"aMetChdrElR réfBrs@d Meradhorenal potiferdtion @f cells,
The term "cytotoxic activity" used herein refers to :
anlicl et davied\byttheit lack afi sesitvity o osdtadt tiyhibifien archibiei seaffold
above. The term "hybri di zes undey strinﬂe

eS . |
Godefindeonpolications A oclhgORHERERE SRQRADHoNgtion s referred
performed at 68C in a comuerciall. ' L '
HipIsE B dPaRERTiCB - s 51 B e R E@é"?%%‘g Eéjﬁc fnction as bt

| é@ﬁ?ug%%%&éﬁgmg%%ﬁ%%E%ﬁ%gkﬁmP&nﬁﬁﬁﬂkQEéa&&ﬁ%uMﬁﬂyavhm@ml

e presence’ of NaCl at 0.7 to
ToQidhatsi N @tel it @l RAYI"BgcdRbiR" | st | inztbel praskgripvsmiion

~followed by washing at 68C with 0.1 to 2X SSC sol ution

( bXuSSG 18 edantekan gereont aipro-ba@gam NbTithas e qSOERYF-
sodiumcitrate), resulting in bridi zation., The

bove The ealbianise e gt s it SHLIREGH chifie to & cell
condi fjions equivalent to BBOmally inflicted
o ERMSEFL A e”gif)- ?%‘ﬁ’fe%cfrﬁé# o@g&gﬁ@%&gg«s f ie’tcoﬁ pr esgl}yolﬁﬂlgtfe

tRg.& %Q%BQ U ASP IMidhs $60EAS add FeRHbdal @hangeathyr nag occur
expression | evels of the human ocul ospanin gene in

Vith@us cbiy, pesiclo includsTDNA elldasagel dimweizatigualibashhtchiomesomal
gene is expressed at a significantly hi%%gr. . "
exppregs, meifinetial of pelvar anedpapsarayppdiilet T, creymatic
tissues. S /Chenjcal/ Sankyo/ FP0408/ FPO - ¢
P@B@G@%FPW@S‘PPG?W%%%HY | P %ra‘éd‘%96§§ to any activity tha

‘transl ati 24, 0 hernore, the present
iﬁ@%ﬁf%ﬁ%:géﬁhasﬁﬁgﬁn%%%%ﬁével of expression of the

human TROMHOSI8ANIRsGRBE strfhgBiRtlcanditidns!' sferb griiybridiastionywhich
hi gher than in normal nelanocytes. To explain nore
speghiffbretlay 681hey af commebrdidlly follklaitnbridigiiion soREoT.SPEIClY
A & GRS R aOB R R Cup et
PR S he afemncs APREC: 8 b T g THRP RSN iR e
thex;eorig followed by washing at 68°C with 0.1 to 2X SSC solution (1X SSC solution
contains 150 mM NaCl and 15 mM sodium cih‘ate), resulting in hybridization. The
* above term also includes hybridization under conditions equivalent to those above.
1. Human oculospanin
(1) Confirmation of specific expression of the human ocnlospanin gene
As a result of anhalyzing expression levels of the human oculospanin gene in

various types of human cells, it was found that the gene is expressed at a

significantly higher expression level in melanocytes compared to other tissues.
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hi gher. Furthernore, when the | evel of expression of
human ocul ospanin in normal skin cells is conpared to
that in nelanoma, the expression |level is
significantly higher in the nelanoma. Fromthese
findings, it can be concluded that human ocul ospanin
may be involved in cancergt%qp of cells and/or in
proliferation of cancer <cells.- This suggests that

the canceration state and/or proliferation state of

cancer cells caused by excessive expression of. hu |
Futthaspaite mesntipvaiirs found dept pie leﬁéé’; PRSP T‘Feefvl Eem;i

of expression of human oQculospanin in_ i#(diyi 1206 A3
anuloepanint geag ue@.elamm%iéaﬁﬁﬁlé“ﬂﬁy D Bl c@g?&iﬂg}js Gin *
cancer. in particylal AR L the 142l Sf expression
fT%Hﬁp[?é“ ﬁngreagﬁﬁlﬁicég%ﬁ{éeyt%‘&%g%ggrﬁ isowclalf%er. t h;n skin =
CAGELn RLBYAR ! AaknociaTARmEBHIaBpan g wlleprogsedi
[ e cancer at a significantly higher level than_.in
OLei§lis SdrSRHRS the pressin leodlinenddaqaspcis fopnd Rebeop@micantly
readi ng frame (ORF) of the human ocul ospan]bn a%%ﬂﬁnhﬁnal
. r gignees eRirddrmnye, Ségn dirdevel pf )presyion oL RRAIGHITERES

listing and the, am na_aci.d sequen 1 ksSsiomificantl
| HaprealeSmrBY B quiE ST BN 15 RSt Rarey & i
of. t he. human  ocul ospani 4iH&s ibeanbé egichided ekt iiutrtan
G%ﬁ%gnW'%gI@%ﬁﬁngapfgﬁgﬁggﬁpggp%ﬁfn (OCSP) nRNA under
AGERSSLAR nO be MVLR3d 8ddancetition «fDBIR andbk goprpkiferatien QEFREEET
regi stered at GenBank is represented by_?equen%g Lﬁ .
Neells.-3Thifs stfests el alreceanbératiqnngiate TR/ OORIC!AEANOR Fa5s B fBHT
by nucl eotide Nos. 65 to 1129 of Sequence | db
Fuelshesundr &, eRcRsIvE IPRPI§SSHYY ﬁg@’éﬁaﬂe??é‘gog%?lﬂhgaﬁla% Mermhed by
ocul ospanj n. regi stered bSid SPheSsRIkIesD ¥nd/or
SERfISRES th)leml fXB?CS?%egfts%U%aglr?%gﬁs#a?tli ng. A prot ?i n
conmprisip | 0O A6 LhnSQUIHCHGE dafek,Nfp pavew, melanoma.
sgggF%I éﬁiﬁgmg%}§25ﬂ%eplaced, del eted from or add;

d
t QidReRAMiNAn@ag ¢ Hplicsblecte cafcetsuothe tb@uﬂkérswﬁ?fnpmvlged that
S:/ Chem cal / Sankyo/ FP0O~08/ FP0908s P900 6g§gﬁgégﬁﬂfbﬂwnin

( RETahtealosdabini iy xmresadieid the paRRE AR U
and exhi biting the sanme biological activity as that of
huethdr té@§s-ospanin is also included herein as a human

o oSBT i B O 1 00cE aser CAt o
¢ ebén%osl)ﬁﬁtp Eéh'e‘ﬂ Ilel)!resented by chuence D No. 1 of the sequence listing and the
amino é.cid sequence thereof is represented by Sequence ID No. 2. Furthermore,

: ¢DNA of the human oculospanin gene has bgen. registered with GenBank ag Homo
' sapiens oéulogpanin (OCSP) mRNA under Accession No. NM_031945. | The
cDNA. nucleotide sequence registered at GenBank is represented by Sequence 1D No.

3 of the sequence listing. The ORF is represented by nucleotide Nos. 65 to 1129 of
Sequence ID No. 3. Furthermare, the amino acid sequence of human oculospanin
registered at GenBank is represantéd by Sequence ID No. 4 of the sequence listing.

A protein comprising an amino acid sequence having one or several amino acids

replaced, deleted from or added to the amino acid sequence of human oculospanin

- cT) /tsa-rfb-ig/amended
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mel anoma, ‘i s thought to be involved in canceration of
cells, particularly skin cells, and/or proliferation
of cancer cells. The term "specinen" refers to a
sanple taken froma test subject or a clinica

speci men, and includes sanples of tissues, excrenent
or the |ike, such as sanpl §)Qf bl ood, body fl uids,
prostate gland, testes, peris, bladder, kidney, ora
cavity, pharynx, lip, tongue, gingival, nasopharynx,
esophagus, stomach, small intestine, |arge ilnt'esti.nglSO
Caldofhithingethe sgad bidbbzchli aetivipagiciahael hHBWe OIS
bone, soft tissue, skin, breast, uterus, ovary, brain,
t mghudédcherdiy pAAhumsEOCWAPERPe, and adi pose tissue. In

the present in ti.on, skin and | ynph node are

pr ef erkr el °fi§\§l§%e°§1§ﬁﬁ?%§r. (1) Method of detecting
cancery ol gl ol ke #fis Sigheeghanddb dher hdimemecial,
ocul ospani n gerne.” ' A net hod of detecting cancer b%
Uﬁle@oz‘n&% laRueh: 1O e Gispled i omeattiomef ¢pligmperticularly skin cells,
ocul ospani n gene specifically conprises, tpe fo'éoﬁkﬂgmm
She@sr pblifentidy of dipcer ostiep 1bF tER SEREPHY BTA0 4l

fraction froma specinen, taken .fr.o : gggkggg' t
2)from stegpubipctekd Pg‘é:‘?arl SRFCI T ) mﬂkﬁsg ?Ig@t%% %fnt Froma

ﬁ%ggtﬂ?nﬁﬁfgt@l egT ‘%%%P esg Pf Bﬁ@h} BoayPEKi&O Prosthe @ladiefested, penis,

expression of the human

oGyl | i), pHaRBx! 94, abngBRbYArigivad triaspbarses GPUNAEYS:
tgﬁ%@§53ﬂ§§“gﬁg&5f? %n 4)&2 ;}ep_of anal yzj ng the
di g4 RiRNGRI ki, lewelntesfingxploasEyesngadk bip f=3‘@ﬂ%ea5’ nose,

.between the total RNA fraction derived fr. 1 |

anitng Jbonareets tesew Skin, byeash U USA AV PHAY ilw&gg‘%@%? Hode, husele,
cancer of the test.subject. of .. 1nd 1VRSh inddd Wiedptaferred
st &ssadipasy tlEﬁé‘e-ejﬁltB? ﬁ’ééaerﬁt)l?‘éents%%gﬁ |%:nal I-ggl%as foll g%\t/s.

S:LCheniC§I/Sankyo/FPO408/FPCﬂO8S
PoBSE TR -940B( PCT) / t sa- r f b-i 9/ anended

transl ;}\W%@& P8eRErinklcanedy uSing pghel Jevelryd: expropsionyofthe human
t ot al fraction from-a speci nen taken froma test
Subg@6dpanin keneext racting the taotal” RNA fraction froma

spect msE ’metr]h%g%? dgtlegt?n%eca;lger by using the level of expression of the human

oculospanin gene specifically comprises the following steps 1) to 4)_:

1) astep of extracting a total RNA fraction from a specimen taken from a test
' sﬁbject; .

2) a step of extracting a total RNA fraction from a specimen taken from a

* healthy person;
3) a step of measuring the level of expression of ﬂle human oculospanin gene in |
the total RNA fractions according to steps 1) and 2); and
4) a step of analyzing the difference in the level of expression of the gene
between the total RNA fraction derived from sieps 1) and 2), measured in step 3} and
thereby detecting cancer of the test subject of step 1).

The individual steps will be explained more specifically as follows.

PSOOBS/FP—0408(PCT)/tsa—rfb—ig/amended

R 3 FP0408/Fp0408s
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obtai ned by an appropriate nethod satisfying the
ethical standards for experinentation. The tissue
obtained is dissolved directly in an RNA extraction
sol vent (containing a ribonucl ease inhibitor, such as
phenol ). Alternatively, cells of the tissue obtained
are coll ected by abrading ﬁqegmusing a scraper so as
not to break the cells, 'or-gently extracting them
fromthe tissue using a proteolytic enzynme such as
trypsin, and then inmmedi ately subjecting the cells t
an RNA St DaBktrating ¢ iyl RN fpetios fjtﬁfm Rﬁ?@“g&?"rtﬁlﬁeﬂ"iéfﬂﬁn afest
met hods that may be used include: guanidine
tshbjetfyanat e/ cesi um chl ori de ul tracentrifugation

met hods, guani di ne t.hi,ogy / Lo NBiseds i
guani g1 ﬁ@gar?))ﬂg glﬁehl%&li %@%ﬁ%—?ﬁ%ﬁs’ﬁ%n%%ﬁ%i ¢ guani di ne ?S
t hi a p B! feafoar rufeeyihe dshe( Giitioat z yasddrds For
aoﬁéaq@gccr:bs{ eZ{Iill. %Rﬁgfl 2 %}f ochem %9%7) , 162, 156-159).,

Qxpbii8&RatioaCi The tiguanbeineé is dissolved directly in an RNA. extraction

"t hi ocyanat e/ phenol / chl or of or m net hods ar eéﬁart L crl anl .y

ssiveablcentaiblngerribapicleas/inhikitorn gip@s ehepely  AVEPERNRe®
extraction reagent, such as.| SOGEN (nma tyr
Nivp pomic CoHizegat copbiet S A B s hf A e s af ot bregk
by G bco_ BR Ne] i g Srofddivtict h
p%t%lgso T E?nlcg%' ie%%%m\ll\lg i %fﬁgmrtgeag%%? .ﬁg i o%r't heﬁltcoe{ﬁgmeRm
Wsﬁpaﬂ%a{ iRGckdiatdly SBRESSAhY celistio SRNAswritiol sepat

a

one is purified and used. Any suitable C
pur i f imatipks of@Nrodxteatioh ectimds tharowey bexipp ingludprgyanidine
can be purified by adsorbing nRNA gnto a_hi.oti
otiiopyax(atefyesiugy eferidegtirarsnirifegation “ﬁ%ﬂﬂsw%‘%‘g’r‘% n@éﬁ%@aﬁ%h‘“
particles having streptayidin. i (Iohidi zed thefieofuMidh
bithéﬂohg”l?tha?’o ?F“ﬁ’ﬂe sh%%%%o\ﬂdai n, v%isshi ﬁg t he B ©

par.ticl j tHERNVACho RAte.valdy Sadel, MRINAAnal.
ng'g}O%’gH%%P?@?g" Icg!_\}ﬁg’ggg?bi ng e A oligo (dT)

celibdbpse oknmm Bag elssi3vy t he ORNAfesrer efqidfm guanidine
However, an nRNA purification step i s no ess?nt [ P|
i nhioetahae/phabl/tHieoforme sesthodsrare petighlarly suitable. ~ Alterna vely, a

S: / Chemi cal / Sankyo/ FP0408/ FP0408s P900

( m@rp;rxercé%llmvsﬂabée/y%ﬂéﬁa‘%cm{i {%?ﬁ%rﬁaﬁcg A7 %’iﬁ(g@ g‘g%afﬁmd oy
Provi ded t hat r ess,| j by THBdoE@RIL b
canPp queé?‘elgt?égéﬂt ot a Lg&ﬁ.@mq&?{é‘gﬁ%@%y be use%?ay ’

aSyER M REordRRE with ﬂ{egﬁotb@ﬂ Bfovide@ psth ) reGfead 2)

Extracting a total RNA fraction froma speci nen taken

f r oM aFrom the total RNA fraction obtained, if necessary, it is preferred that mRNA
alone is purified and used. Any suitable purification method can be used. For
example, mRNA can be purified by adsorbing mRNA onto a biotinylated oligo (dT)
probe, attaching the mRNA to paramagnetic particles having streptavidin
immobilized thereon via binding of biotin to streptavidin, washing the particles, and
eluting mRNA.. Alternatively, mRNA may be purified by adsorbing mRNA onto

an oligo (dT) cellulose column and eluting the mRNA therefrom. However, an

mRNA purification step is not essential in methods of the present invention.

§:/Chemical/Sankyo/FP0408/FPC408s POG036/TP—0408 (BPCT) /tsa-rfb-1g/amended
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.healthy person. In the present invention, a healthy
person neans a person who does not have cancer. The
deternmination as to whether or not a person is healthy.
can be nade by neasuring the concentration of hunman
ocul ospani n and determ ni ng whether or not the
concentration val ue neasur falls within a

predeterm ned range for a healthy person.
Alternatively, the correl ation between the expression

| evel of human ocul ospanin and the deqgr

Povided thehexpagssipe of ﬁ\ﬂégﬁdgt&éﬁé’&dieﬁ‘%o‘i?aﬁ%ed%‘e%né‘ EF ﬁoga?] ?{NA'
determ nation' of t her .ar_no test subject is a
frastion FRRY pe PWS&%%%EO%%‘S 1‘5‘%‘ Str%reé’g‘sur ing the

expr essi on,.l : RNIE WaOSRARbM d Spetinkpadientiom a
takeﬁsg%%h%%g%g%%ﬁéaSu ] ect. %he preparation of a

L BNA fraction froma healthy person can be
%%%?gpned in the sane manner as descri bed ig-ﬁtep %h .
abov e 16 préfeapin@dntiohfzalsmatthnpersdnemeaag |PesPn R FEEHH*Y

of the human ocul ospanin gene in_a tot '
aewor. diThg detormgnatieg as jo WhHHS O DYRPTRPEP g%aﬁ% ‘[éeg@%‘dc? gdg’
~of the human ocul.ospani.n 1.8 I RSSh W¥ethdi@r not
é&%ﬁ@%i%@é‘%}’éﬁa{‘% , @“5’6&}“3‘%8@15 ‘%ﬁ%@ t hat til‘?élgn e

oL dLze 0 UueoRohyUSLIEAibhies phikiotmisaipngobs aiteity
& FESTT e sequence represented by Sequence |ID No,. 1.
ggeréoﬂ.fe ARGUARGR;, |thé tchiglation Aetpokly o lewpressied IFlcpl bumen

onpri ses a nucl eoti de sequence conpl enent ar. {

mwloemimammm@fm@meégmﬁw W%Sé’a‘{fétﬁﬁ?icﬁl ‘%ﬁﬁtga?éeg find
of the sequence listing, under .stri nt dzRBE mad
The, Gxresgion s MBSO G A OIS, BeC Loy o ames e
can be determ ned. us, %?Ha@"hﬁ§@1§@ inm@ntakenhiram
aﬁﬂnﬁ?ﬂﬁPgﬁ%fﬁ%ﬁ%mﬁiéa%gggg? ed b% oW. (a)ﬁﬁssay usi ng
| R Lisked SaBlReni6 3t d GO baios ropi eheekoperson i
fol'l'owm ng are exanples of inmobilized sanples.

Shié ??fb%@cah/ﬂﬁﬁdakly odaRRE46 84ERD0g Step 1) above.

3

P90036/ FP- 0408( PCT) / t 5e-i f b-i g/ anmended 1 :
t r ans|ctStemn? )29 M@swBe- thg devel Pg EERIESERi ?fsthi\ halél R i S

g%{x}e&g é@dm\%g ﬁw{o%gcéo@c?&ge d s%epis YRR J)i zed either an |
. The level of expression of the human oculospanin gene is represented by the
expression level of a polymiclcotide that can hybridize with a polynucleotide which
corhprises the nucleotide sequence répresented by Sequence ID No. 1 of the
sequence listing or a. polynucleotide which comprises a nucleotide sequence
complementary to the nucleotide sequence represented by Sequence ID No. 1 of the
sequence listing, under stringent conditions. |
The expression level of the human oculospanin gene, can be determined using
an immobilized specimen, this and other methods are described below.
(2) Assay using immobilized samples
(i) Immobilized samples

The following are examples of immobilized samples.

- tsa-rfb-ig/amended
: i FPO408/FP0408s POQQ36/FP-0408 (PCT)/
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ol i gonucl eoti de, which is synthesized based on an EST
(expressed sequence tag) sequence from a database, or
an nRNA sequence. Exanpl es of such gene chips include
gene chi ps manufactured by Affynmetrix (Lip Shutz, R J.
et al., Nature Cenet. (1999), 21, supplenent, 20-24),
but are not limted theretol3and nay be prepared

based on any known net hod. When nRNA derived froma
human cell is analyzed, a gene chip derived from
hymwane sggyiences is preferably used. For exanple, the
human sequences W95 set or U133 set manufactured by

Af f ymet Béne diiiymibebaissed on hidiehviaere is ithmaliiligedgsther antanfissense
are not limted to these and a gene Chlé derived from

f oligoaneipgside, whish dn smhesggb@a@é @ ¥5EPY (ewratsedi ssayenge tag)

WHREFPP TS & Pt 1 ERb eobRor DRI DAL s
PR S SO0 A DT N80 0l e R b0

speci tIssue o n SU

RErggSR 21! afenesianog), due hﬁnﬁ)t(lﬁﬁ@dntﬁ&eﬁy afehfa9 rbm pi€paced
reverse transcrlptlon reacti on and PCR u5|ng a prlner

pbeged e dnplased rocthal. s Fhee mRNAfdeovedafiatat dbmemcelis Anadyzed,
a human EST dat abase. The cDNA or RT-PCR product y
ha\g@nm@n dsByescien hpmaw iseysnsps lwre@’é@l&sw% For example, the

e 8 8 0 Sl B 1 o .

n
6 B B 8 e

t Q&radxama%nl ain it BlosedyX Rl ahutney alay de Lifedr s
between a person having a tunmor and.a_ person havin
no -t unidy AnTysecramembrangy ﬁﬁﬂﬂStC@r whigl these éh&mmpbibized & cDNA or

commercially avail abl e, h as 0se pro y
VR R ekt imiea o sobindk a0 of o PR e o
/ Stgqg ﬁatﬁssgelf)éhu&ags&ec or RT-PCR product may be

ddsion commercially avail abl e spotter

SUCh a@hﬂ@ﬁiﬂo@lﬂ"@fﬁ fodBRUaa OleUs @Ebnd\obikated sy Firftming a
make an array or a fI|F (ii) Preparation of a probe -

aneveaseataysiriptiGi feé?w'tmaﬂianaPCBamkggcal ﬁﬁ@ﬂ@&pﬁﬁﬁmw on a sequence
P90036/ FP- 0408( PCT) / t sa-r f b- |g(ane nde '
t risane p aletabase Zuctn®s dhuman GST Matabases pjé]éer $PUANFINGT -Ef-BrRgoduct

: bunta.ayahavc geen selectg&( gr%%%ﬁs db)rrrﬁé\ewb sub%rac%%h (renethoﬁqDlatchenkl L, et
al., Proc. Natl, Acad. Sci, USA (1996) 93, 6025-6030) or a differential display
method (Liang, P., et al., Nucleic Acids Res., (1992) 23, 3685-3690) based onrtotal .
RNA .in which the expressioﬁ levelrdiffers between a person having a tumor and a
person having no tumor.. The Varray or filter may be one which is commercially
available, such as those provided by IntelliGene (manufactured by Takara Bio).
Alternatively, the cDNA or RT-PCR product may be immobilized using a
commercially available spotter such as GMS417 arrayer (manufactured by Takara
Bio) to make an array or a filter.

(i1) Preparation of a probe and analysis

S:/Chemical/Sankyo/FP0408/FP0408s PY0036/FP-0408 (PCT) /tsa—rfb-ig/amended
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used as a | abel ed probe. Crude nRNA (unpurified) my
be used as a starting material for preparing a probe;
however, preferably poly (A)' RNA is. used which has
been purified by the aforenentioned nethod. A nethod
of preparing a | abeled probe and a nethod of
detecting and anal yzi ng Lh$4p[obe usi ng various types
of immobilized sanple are further described as
follows. i) Gene chip manufactured by Affymetrix A

bi oti n-1 abel ed cRNA probe i epared in

i £h Nota PrOToEBINA (R JHEA s SRR ELBTOR ASasa e
Techni cal nual rovid | | ' arti
SRR B ks PRI WHRRRE) SR 601 ultd os o srting
hybri di ' n kS ohe$erzi}e b5 MAFRN A isdst@whichhad
g%%ﬁ%QE%?%B%?ggﬂgggégh¥§%ﬁFadf%i%bagfﬁﬁpsing an

ALy BBt fiddby aRalfyeeendRen e@ttiod. FAundhod oStraerespe 408)eled
i n accordance with the. protocol Expr essj on AnaI%%ééof

Tectenindal mbtindaf depeting asdanalyenstthe PIORBREp 2rIous

manuf actured_ by Affy trix._%h% Array In order to
damebilizedimplears BHEFT 4r5EPeHas ‘2P hed to the cDNA when

it is. prepared fraom - RNA using a reverse
trans@rEB?Q@E“P%Q%%P3§S§¥béokﬁgin fl uorescently
| abel gdycEONAida URRA 328k 86l pibirad an fabasedemse evith thly grotocol
such as 3 or Cy5 nmy be included in the reaction _.
| Rt ieRrix'd Exppakist ArklyRbXedenical danfilp moyidef et BnBFiepEP
and poly (A { RNA derived froma ceII.ust as @ o1odic s
coatufoitured ebyl adfByresirix.ni t FRbGRPPe nbytgEFation KO BB
types of poly + .may b ' I hétrix
PHRORR 6 P AP T TS Bl  ay p ) A
used, e.g A @Y - AF t40b e din b¥cchadaaken wBiO thi. protocol
L?‘E??yzﬁglb(giiﬁégfﬁzﬂlg)t i%‘%ﬁggg%v\gﬁiﬁg?ar e perforned in
PO ARBE R i TEMRICRNIb QY provided witdther(ébne@n mpnufactured
fluorescent signal is detected using a fluorescent

shgnadymdeixect or (for exanple, the GVB418 array scanner
manufactured by Takara Bio Co., Ltd.) and thereafter
subj ec)ed™@o anal ysis. The choi ce of array

o: (Chenl cal / SAnKYO/ I)rp 408, Prgﬁ %/5; ttached to the cDNA when it is
_PSOOSgg%ﬁ&?dﬁ gfé@ﬁf‘%@%ﬁég" -%g_éhended '
tr ?%i{eatﬂo‘?ﬁ‘/ g% ?@f QRA udiRo af @Versts adsriptescreadtiod. hEr ebtain
i ot I'"mted to those which are commercially
aVffioteaktnBy labeled cDNA, d-UTP labeled with a fluorescent dye such as Cy3 or
Cy5 may be included in the reaction mixture. If poly(A)+ RNA derived from a
melanoma cell and poly -(A)Jr RNA derived from a cell used as a control are labeled
' vﬁth different dyes, then both types of poly (A) RNAs may be used simultaneously
in 2 mixtwe. When a commercially available array is _used, g.g. an array
manufactured by Takara Bio Co., Ltd. hybridiz&tiori and washing are pcrfqn'ned in
accordance with the protocol provided and then a fluorescent signal is defected using

a fluorescent signa) detector (for example, the GMS418 array scanner manufactured

by Takara Bio Co., Ltd.} and thereafter subjected to analysis. The choice of array

i 0408 (PCT) /tsa-rib-ig/amended
- /Ch 1/Sankyo/FP0408/FP040DBs PS0036/FP-040
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An home-nmade array and an array specifically prepared
i n-house nay be used. iii) Menbrane filter Wen
preparing cDNA frompoly (A)4 RNA by reverse
transcription, a |abeled probe can be prepared by
addi ng a radi oi sotope (for exanple, d-CIP) to the
reaction, Hybridization is pgérfornmed in accordance
with customary nethods. More specifically,

hybridi zati on can be performed using the Atlas system
( rRpuiatiddicadedherdd RHoE Glted WHhER Wlﬁclﬁar@cgrﬁfh@fo{aﬂ%( available.
formed using a commercially available filter ter
hy#n hame-ataionray asd m grayapedifycally pwpabe th-holbemenbd esed.
detection and analysis are perforned using an -
anal yz & Ngrehrans,tdgp| e, Atlas | mage manuf act ur ed by :

Clonte I n an t he hggﬁ %yto i _
pL obe GPv%fapaPP ni |P§§’ngg‘)| frylr Faeoe W"‘t‘"ﬂ?t‘m a.
O AL SRS BB S0 o e

C oRgitioh ON$Iybs@shtiah Bs KRPlorhdte i 2B rdMBE Wit lcURERSE eRbthdds.
| abel ed probes.are used, if the probes are |abel ed

wi Moredi sbéoeficaliy, hiﬁrwmaasmeml thy epsridnined mr@eh;e oktlas system
- different types can be added sinultaneously in the
- f ofAngfactyred; Byt Q’P@te@adwhlyb Af @i pistpaypy formed Ysiggheommpeeially

uorescent in
7 BB e A A o b Rl dthEl b8 Rction
Gepgit ) u t 7 r
R aned 00 o B QUG BTER sl 305 b, B Tvge
nmeinbndsctirediby Ologectabove, there are subtraction
cl oni ng net hods %see Experi nental Medi cine, :
Suppl eg@sﬁn}apge ol gmeethodﬁlewoeelmea p@badgnwﬁdeﬁrqm dpuman tissue is

Hagy%'% zed H%‘FIB@I ig heggﬂzgch YOd ?ﬁl}gﬁﬁgta Ot( Bgéﬁl gl‘%gg which is used
experlnent dEﬁRi%%Pﬁﬂ@.gg&?%@&ﬁ¥ﬁﬁ §£§Bg£:n 9" §hen

( 2065k scent® B5eldL@)obenREL hQﬂ$th§irdBQs arer RPEiEd alittd aifRrent
chl oranpheni col acetyltransferase - (such as a.

pChi@eBasgidyesy éeh probamnolifififeteur tgessan Preamdegh)imultaneously in the

J3-gal act osj dase (such as, . .
S: fooRet éawigafh /obridieng) pith4hggmmobilized samples. . Thereafter,

f ? ‘g%?écglgd%?% %fsreac? ilglultax%ousge ?lgrown P.O. et al., Nature Genet.,

(1999) 21, supplement, p. 33-37).

(b) Other measurement methods _

In addition to the measurement methods. mentioned above, there are
subtraction cloning methods (see Experimental Medicine, Supplementary Volume,
New Genetic Engineering Handbook, published by Yodosha Co., ‘Ltd. (1996),
p32-35); differential display methods (Basic Bioc;hemical Experimental Method 4,
nucleic acid/gene experiment, II. Applied series, Tokyo Xagakudojin (2001),
p125-128); and methods using é, reporter gene: chloramphenicol acetyltransferase

(such as a pCAT3-Basic vector manufactured by Promega), B-galactosidase (such as

S:/Chemical/Sankyo/FP0408/FP0408s P90036/FP~-0408 (PCT) /tsa-rfb-ig/amended
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a ppgal-Basic vector manufactured by Pronega),

secreted al kal i ne phosphotase (such as pSEAP2-Basic
manuf actured by C ontech); or green-fluorescent

protein (such as pEGPP-1 manufactured by C ontech).
However, the choice of neasurenent nethod is not
limted to these nethods. Step 4) Anal yzing the
difference in the | evel of expression of the gene
between the total RNA fraction derived fromsteps 1)

an . :

o L e D 88 oy PP SR aL i E PRSP en
of aepqHARRsBaic minufucired BeOlonepliin bngle-fiesBscent PRRES (SRR as
derived froma healthy person and a specinen derived

f r RGP emanufanjred tbyi Slonteah). y Adefvevef, e sghoisereh mehowsnent

a significantl] high expressi on | evel of hunan

oc %8%5&Pﬁ5ﬂﬁﬁ%’*%%@@ﬁﬁ§hed that the possibility of
havi ng neer, i,cul,ak | ki n ..and. nor, :
Do, 10 ST gAY st e FROPEE BTNy e

bepgetaahedtal RNASHABbMerfled Bofd $811 ¥nd)Ohe Rl 85$401) and
| evel” refers to the case where, when analysis is

peddtenting darogr ini8 tasysubeniedEiziep 1f.manuf act ured by
Af fymetrix) and _nicroarr%y Suite Ver. 3.0 )
( manuf dée engy imfthey lere! rafexpresirraciehuaan equidspani besween a

A LA T AELSETIS ey s
el anoeyt ar 2ALERRATHYE!L ¥ si%{gﬁ; aﬁ% %Ii%hﬁge:ﬂn%ggi%ﬁ §8VeP3f Ahiman

human ocul ospanin I's neasur assessed to

debaildbaifin, WhittdeRfmided fiat the R sMBEWTedviee REREE, patic@hrly skin

value falls wthin a predeternm ned range for a

hegdncery apd moempartidulartyemelahame, éx bighd that fse crrergesn be tagected.

supj ect. has cancer. The di agnosis of cancer can be

 madg® Yy EniieeRthe high exnessiRn devel't prieis der BF fepohere, when
be h xpression of h n .

ooRIEEED ki Berked ) pSHPICARERD BhelBERMT) Afhmerin and

| Nmierbeak Sie Ve 3 9MmbSufRAGYA B¢ AHYmbNs Shia0at&tifra8tte value
then, the expression | evel of” huiman ocul ospani n- gene

of ofa gapekrinehiréra lkanelinonia delids tigsificallyj gt cdngpared to that of a
measured. Al so, in this manner, whether or not a test
suByrE@l melanggyikeal t hy person or not can be deterni ned.

S Chen S0kl CEO408L EEDl00s 4700030/ LB D408 o

~ then assessed to determine whether or not the measured concentration value falls
' within a predetérmined range fora healtﬁy person. If the value exceeds the range,
rthe subject has cancer. The diégnosis of cancer can be made in this manner. 7
Otherwise, the correlation between the level of expression of the human oculospanin
gene and the degree of cancer formation in a healthy person is previously
investigated, and then, the expression level of human oculospanin gene of a

| specimen taken from the test subject is measured. Also, in this manner, whether or

not a test subject is a healthy person or not can be determined.
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(3) Method of detecting cancer by using the |evel of
expressi on of human ocul ospanin (protein expression

| evel ). More specifically, a nethod of detecting

cancer using the level of expression of human

ocul ospanin can be a nethod including the steps 1) to

3) below. 1) measuring the l®el¥el of expression of

human ocul ospanin protein in a specinen taken froma
subj ect; 2) neasuring the |evel of expression of the
sanme pHtethodsf desaing atter hySisig the leveNoBexppeasibmen human
taken froma healthy person; and, 3) analyzing the -

di puispaeeppitipemessine lavelyel of expression of the

pr ot ei nmeasur in steps 1) and 2) and thereby - .
“det ect 11" tHF cgg’same@toé o steetingcance: ¥HBE MidPF! ohpression
st -] i ] [l v.a)
el SRl Db R o R B el e e
Pr Dt ei Mehduring 1ENRE] FRAplAKGH TSR BouFdsBhaE brotdid th a specimen
"Preparation of a sanple froma specinen for protein
neakar femmeatubjeEhe speci nen i s subjected.to- hi gh-speed
centrifugation as necessary to renove insoluble
subst afcegring i leved af pipsgsaipe of the same arpstie af dgscribed in step 1)
ELI SA/ R A qgg Véstﬁr - blot. To prepare a sanple for
ELPEAPRIRS BK§m frogy 2 Vﬂtﬁﬁp?{?ﬁi‘ea{’ ssue taken from a

subj ec : i : a .
Bl SPGB ERAG Yernlln e MR LT RRPRRIPOLE AL bein
( emestic0 pheaR ) 4 2) and hkttby afte@nl Kie b 66bjdct RINcalde) OF
['ynmph node tissue can be used directly as the sanple,
or di | Jihethdiyprebgens ategleycriied n raor wetkd ms fodlowsit i on, and

- m xed m%th a sanple buffer solution (manufactured by

Si gma) @ MU H5 SXpERsEiSR plevdt plakBnag giculospanin protein in a

geg%ag%ogggﬁggHEQQQ%%I el ectrophoresis. For dot or

tion .extracted fromskin or |ynph

node t i PHBaERM HQ sb&ﬁ?lg frov it 9 préthih WeBbirement.

appropriately in a buffer solution, the sanples are

di r ect IThe spesmeined stifecedresribighngests icagrifughiont &d Meeessary to
device. (b) Imuobilization of sanple

S FEoREniabsksarcerPend sierpyaest as a sample for ELISA/RIA and

P90Q036/ FP- 0408( PCT) /tsa-r, f b-i g/ anended
t r AR At on/ 24. 08- 05

To prepare a sample for ELISA/RIA, skin or lymph node tissue taken from a
~ subject is used directly, or diluted appropriately in a buffér solution before use. For
.'Western blotting (electrophoresis), a solution extr_écted from skin of lymph node
tissue can be used direcﬂy as the sample, or diluted appropriately with a buffer
solution, and mixed with a sample buffer solution (manufactured by Sigma)
‘containing 2-mercaptoethanol for éDS-polyacrylamide gel electrophoresis. For dot -
or slot Blotting, a solution extracted from skin or lymph node tissue can be used
undiluted or diluted appropriately in a buffer solution, the samples are directly
adsorbed to a membrane using a blotting device.

(b} Immuobilization of sample
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- 18 A protein in the sanple thus obtained can be
specifically detected by precipitating the protein
usi ng a procedure such as i nmunoprecipitation or
l'igand binding, either wthout additional

I mmobi |l ization or after direct imobilization thereof
For immobilizing a proteins 1% renbrane used can be one
such as is used in Wstern blotting, dot blotting or
slot blotting. Exanples of such nmenbranes include

ni t f.ocg[ag;&aﬁ Sp TRERLABES ol Yo SRATEL be A3cABAY) ARk oy

by Bi o ranes such as Hy

( nBBeipiagihg tied r’@tém“ﬂ%ﬁgsﬁl fBcENnaE Reh &)Hnrﬁlﬁfo féBlpltatlon or ligand
menbr anes suc% as bl ot absor bent filters (for exanple,
asbinding)f eitheu méttioly additmRald jromabnlizapioh yori afiek i directeimmobilization
di fluoride (PVDF) nenbranes (for exanple, manufactured
byt erBP%RE r)unrmzbﬂer@tgeacnmfﬁma @G@ﬁ{aiﬂ? ysed oan be @trerﬁueksﬁtsn@usgﬁ in

CoPEeea bRk " Rtod &R Biotine:  Enwatlhf SR reabmges
S ajnt e nl%@eﬁlﬁio@@gﬁ?ﬁraﬁ% dﬁ?dgpegnfalg -’stma.rP %%tu}eefﬁni?i%kgd)ngylon

0. 05% sodi um azi nsed into a

pl At@bragdiCictaas HRbIDARTIO haiuactudMiX by ffershbmErhdfoeetalll edon

by Nunc) and incubated without agitation at a
t emplebxawrset:h s Wltebscabepe ﬁhf:rs 4@ Examde e ranyastaed by BioRad)

overnl t, 37C for_| hour t her eby

fﬁ@v 31#13 - Gitlariie. GVEI GBS (bb et s by
_thg10 Is to i rmobl lize the protein. Antibody against
hurman o?cul ospani n can be obtai ned using a custonmary

net hod ToSRRct £rdlquentBR bteiNawh BhPENBN SAIARKBRS, ABALAE
Course 1, P?otel n 1, plp e389 %%Ip 1992), which e or

c oapiiiied ssarmp’rm mlmdng(fann exatipheg | dibvtadhwith ngbiosphete | mefpeaddi saline

or a pol ypeptide arbitrarily sel ected fromthe am no

%ﬁﬁréﬂ@@ﬁd tfasiiBREN corﬁ@lames%én’w wdmav@c#@ isdigpensed into 2

B T
RS g T

A95vetQdht, 3948 7°CHKBNNES 3 HRursetherebVanewingnad px‘?ﬂfﬂiﬁ Bp&dsorb the

p. 365-367, 1980, Prenum Press, N, Y.), which
cohtpfrqrrs%lsfacwthggwalh tannmhinﬁgf—tmmm ng cel | producing

an anti body agai.nst human . ocu] ospapin_ with a nyel ona
cel | t & tiSpPHs g,,q.y%ﬁqwcg]gmanm can be obtained using a customary

Pgﬁg@@i E%}_%,S)Lélbg?% ;T{E{vg ﬁ?sgerm 410§)§ eamantal Course I, Protein 1, p.

389-397, 1992), which comprises immunizing an animal with human oculospanin or

a polypeptide arbitrarily selected from the amino acid sequences of human
oculospanin, faking the antibody produced in the body and purifying it
Alternatively, a monoclonal antibody can be obtained in accordance with a method
well known in the art (for example, Kohlier and Milstein, Nature 256, 495-497, 1975,
Kennet, R. ed., Monocior_lal Antibody, p.365-367, .1980, Prenum Press, N, Y.), which

comprises fusing an antibody-producing cell producing an antibody against human

oculospanin with a myeloma cell to form a hybridoma cell.
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transl ation/24.08.05 - 19 Human ocul ospani n protein
for use as an antigen can be obtained by introducing

a human ocul ospanin gene into a host cell by gene
mani pul ati on. To explain nore specifically, human

ocul ospanin protein may be obtained by preparing a
vect or capabl e of expressing®the human ocul ospanin
gene, introducing the vector into the host cell
expressi-ng the gene, and purifying the expressed hunan
ocul osiganim opuledpedin. prb@jn Frasssr esTRnt artized hten | iev ebtaigéd by
expressi on of human ocul ospanin. The | evel of
eXprodesng A humah epraespaty Ig@sqo@m a hesircelh &yraspy eweiptletorby To

the |evel of, expression a._protein conprising the
afFIEn Ry S&eé&ﬁla@g/ Ew?l@b? ﬁ%tapwm BaY, Be AeenrdKereping

, of, Jelat%r gﬁg %?gret{ %s%l i hUmaTI-lhc?cu 03 arnesgel,n% mh‘ggucm (3 vgc?or

measur e 4= Khown

Vb edhp Msptdell NexREssiRg 0Pk / %é @t anl_l Oﬂuh'fﬁﬂg NBd NQGresddsi MBhan
anti - human ocul ospani n body. 'b) Step 2: asuring
t heulespaniepxitam | evel of the same protein as described
in_step 1 in. a specinmen taken froma heal thy person.

Méaiddeaswrementof the feve] efieapregsioneodprmes parospnimuman

ocul os a Speci n taken fron1 heal th ers

oo De Rt bR BS bR e et ok By Bt e Rl
t s

DSF Rl AROHPs e Elon B IERO Lo 0B b

MSaGkehedD Vo St e s&iueﬁ&dhs%hg and t her eby detecting that -
a subject has cancer. The difference in the lIevel of
expr esSheoxxpefsidnimesh cache rosgsemd by b etetied fnoe insthe ait, rreehsas a
fron1a heal .t hy person and a test subject i s anal yzed.
ASVeSteTR SRIPHING jof % do%%%tc Piiingempthpilt ysing saPEjﬁP’F’P'é agqpmpanm
gﬁhﬁgpre55|on | evel of human ocul ospanin, it can be-
ned that there is a high probability of a
S UbJ ect) digys: Wea‘%@rﬂfg%e eRREsToR YvRl bfythe sadld BRI RkscriBOfin
nor e partlcularly, mel anoma. I n this manner, cancer
caﬁmhanadﬁtﬁﬁh&d&nﬁbﬁﬂhﬁ&mmypﬁkmSankyo/FPO4C8/FPO408$

P90C35/ FP- 0408( PCT) / t sa- zf b-i g/ anmended
Measurement of the level of expression of human oculospanin in a sPecnnen

taken from a healthy person can be performed in the same manner as described in
step 1) above.
 ¢) Step 3: Analyzing the difference between the level of expression of the |
protein measured in steps 1) and 2) and thereby detecting that a subject has cancer.
| The differénce in the level of expression of humah oculospanin betwéen the
specimens ﬁom a healthy person and a test éubject is analyzed. As a result, if a
specimen exhibits a signiﬁca.ﬁﬂy high expression level of human oculospanin, it can
be determnined that there is a high probability of a subject having cancer, particularly,
skin cancer, and more particularly, melanoma. In this manner, cancer can be

detected.
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~cell, highly-expressed therein

translation/24.C8.05 - 20 Alternatively, cancer can
be detected by neasuring the concentration of human
ocul ospani n and anal yzi ng whet her or not the nmeasured
concentration value falls within the predetermn ned
range for a healthy person. In this case, if the
concentration value of a subf@ct is higher than the
range for a healthy person, it is determned that the
subj ect has cancer. Furthernore, by investigating the
corr el atlieanatibey,wedtert 8 beviekctod WXRERSSHD MeOtodtbi®@Aon of
ocul ospanin and the degree of cancer formation in a
h ehlﬁltla-woqyb}smm aridtanalyzipp sdiethbreort wt det weasimed cotvehtrion otlue
bJect IS healthy based on the | evel of
%ﬁ“é ther P Ht?éullaa%%écm  beglthy pespoaci Fefhit sxenif the

f f h
TN e I
OCHQERAA thagahe AN %H@rbaﬂé‘eyl O%ﬁﬂ%rﬂlo?g eb}exlﬁ\ye%ﬁéaﬁgg the

at ‘a significantly high I'evel in nelanoéytes in
nocoredlation iretwvetn the U] ofodx@rekdigty oflivgnan ocBMNEBRSRE tf degree of
significantly higher level in nelanoma than i.n normal
nePQiﬁ@fc%?rféﬁlonllﬁ aghepligtyhestscof itdx anisiilnep ddterminenehétiom cofnot a

h full- DNA f k
R AT S LA o b o B
exakg @gmnﬁgﬁﬁﬁaﬁgg%ospanln by a known nethod such

as ‘a col ony ron method. Then, the
full-1en gmeﬁ@mm c&"t&éﬁu&rﬁﬂ%@ﬁ%ﬂaﬂﬁq%ﬁe ARUSEaR borfospaiRN
assessnent is
carri edbeltuntap dcnlpgshinggére addehlrean oculdspinin takaee:qﬁﬂéed at a
affects the cell. To express cDNA in an animal, a
metigacandy g levelyin melarpetest menormal |humemgnswea>m they are;

82% r&ge% atam&nn? a%gly%l}%ar Be?g.rﬁxggllgﬁj 5 Ylglsl: %}%ﬁﬂﬁ%ﬁl tlad1pcytes

gene tQ§Q§& i " i |
net hods of ?%%%ggS%?ﬁgﬁgoNiﬁ&§ﬁ?%?§§@§%?ﬁﬁﬁ$#ﬂﬁm-ﬁﬂlhngh

DNEDNAr is Sirstr talesh A a WirhidtS cDNUCHbrasy, dedikiroth lcdBs expressing
adeno virus, adeno-associated virus, herpes virus,

. vabnan eculasbanirs bypoXnesr u‘@thc)drsupiolas e cplanyshybe¥izatoe segthod.

R St chire (RN reB08RR el % mpwseacs & hman cenl
pg%&@é]e‘é&eﬁg‘a@%@%ﬁﬁﬁs g_ > 1¥T lé E%pr%é&rzgéet 1n$gs§1gate whether or not

the cDNA affects the cell.
To express ¢cDNA in an animal, a method may be used in which the
full-length ¢DNA obtained is introduced into a virus vector and the vector is
- administered to the animal. Examples of gene fransfection using a virus vector
include methods of introducing cDNA by integrating it into a DNA virus or an RNA
virus, such as a retrovirus, adeno virus, adeno-associated virus, herpes virus, vaccinia
virus, pox virus, or polio virus. Of these, methods using retrovirus, adeno virus,

adeno-associated virus and vaccinia virus are prefeired.
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translation/ 24.08.05 - 21 Exanples of non-viral gene
transfection.include adm nistering an expression
plasmd directly into the nuscle (DNA vaccination),

| i posone treatnent, |ipofection, mcro-injection,

cal ci um phosphate treatnent, electroporation and the
like. O these, DNA vaccifaion and |iposone
treatment are preferred. Furthernore, by transfecting
full-length eDNA into cultured cells, such as nuscle

cel |'s, Eki{QEs ofGRhlviral Qéne%ﬁ@&ﬁm%lﬁd% a%ﬁl%gr‘ﬂlcgfe é?: éypressmn

human, nouse or rat; or into primary nusc

| i plesmid dirdesly iral| t]:ﬁ@ﬁ.&cle €DNg\ wiccisiltion), ¢ipbdosne thBthent, 11p0fect10n,
expressing the cDNA therein at a high level, it-is

poBisThinEction, esleininmphosphete ﬁaaiumionlsctwﬁmlatwramglethe Gl | Ofthese,
eci f.i cal roducti on and intake of sugars and
| Wﬁéﬁ cRsey 6‘?4%" &?@Wﬁtﬁeﬂ‘fﬁﬁﬁ%l i smsuch as
.-gl ycog her e
ef f ect ?%ﬁt%%ﬁwhg%aﬁsq ﬁtﬂgl ce IﬁN‘Lé%tﬁv%l}mréeﬁycye llgy uch as

| NhiRRUEI18 Tivkidels, dr ‘é@ipbsead'éllélﬁéﬂl\h%g"ﬁ%ﬁa eﬁ'dbusea&"r‘gt B into
the total RNA of a gene to be examned, It is possib e

t corigagyrinnescie ellefliver talls, pdipdiec edls an &hﬁcé‘llsl,l’l@ﬁd expréssitlg the
E;)hol ogy of the target cell. To introduce a
&rsirim atcrNeh leveloitanpasaibleep examine thelfimctipheeofaDrmed @ll,

'p?ftse S IR e SRR AP Sl AR feaglaaqhmd
t Ondehidmish AL LJ;%IF&%%{} ab&lduiaid h R ACINY %ﬁuglre i 5 8 Ce)‘[’f?ct on the

expressi on pro use w a verte

haierpBolpg0amd edll. t Tahvdrse] J tb!/ﬂh@@dubﬁﬁg'uﬁs ated am&hge@&ml&iem
the gene to be expresse an RNA splicing site, a

p ccifaict sy fotal RUﬁxF@' 2 %,ne &0 by amnmadpt isopostible o eeminmthe effects

sequence, etc¢. Furthernore, necessary, a

repp "@‘Eﬂe?lbﬁ %WF?‘?“&%“@@PTB@]W Gfdle tﬁ‘éefﬁﬁﬁs)ént Exanpl es
it oo prSE SoRIAERTRRRIA, IE b el ro € G185 e i

Siiffegted rih‘tﬁ 40 k&gﬂolorﬁmggAfrﬁggggna% e?x‘onﬁker’ s@@ nces and

Cell. Biol., (1981) , rovirus vectors.

pLINGXormdiNEXs qairdédNout piS| far(sfamufhactiost eell byith Gleovdeah) The
and cosm d vector pAxCw (manufactured by Takara Bio).
THEBESssigK p¥0§§>§€|r dar vescwiths vertebrée poll agy dasel aj promotgr that is

(IR Byeq | S%hﬂﬁlzifath%%% foorg SRR 4 BNy W BRB s 2
SRR, JUGEHA il el (5 Mo, i
necessary, a rephcatmn initiation point may be present.  Examples of such an
+ expression vector include, but are not limited to, pSV2dhfr having an early promoter
of simian virus 40 (SV40) (Subramani, S. ef al, Mol. Cell. Biol, (1981, I,
p854-864), retrovirus vectors pLNCX, pLNSX, pLXIN, pSIR (manufactured by
‘Clontech), and cosmid vector pAxCw (manufactured by Takara Bio). Theser
expression vectors can be integrated into a simian cell, such as a COS cell (G]ﬁzman,
Y. Cell (1981), 23, p.175-182, ATCC: CRL-1650), a dihsidrofolic acid reductase
defective strain (Urlaub, G. and Chasin, L.A. Proc. Natl. Acad. Sci. USA (1980),
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P90036/ FP- O40OB( PCT) / t sa-rf b-i g/ anended
translation/29.08.05 - 2 2 - 77, p.4126-4220) of a

Chi nese hanster ovary cell (CHO cell, ATCC. CCL-61),
human enbryoni c ki dney derived 293 cell (ATCC
-CRL-1573) and the like, byZZnethods including a

di et hyl am noet hyl ( DEAE)-dextran method (Luthman, H

and Magnusson, G, Nucleic Acids Res. (1983), 11
P7120:3126308)) of aC@hitkddManibhd Sivast 6clDNAHO cell, ATCC:CCL-61),
co-precipitation nethod (Gaham F.L. and van der Eb,
Ahudan eivibryohiodsidriey 98yed 323 cgll 45FCE5 DRL-A13) and the like, by
el ectroporation _nethod (Neuma E

., EVBO J.
ToEpS TEludipec e Bmingaib USPAL) et resghosk (Lofmet Homd

a cell ar t,.limted, to e Specifl .
b G Whietd (ifore QREH BPTRARL SOk e
benOBhAL PR BUIAREAT Sretibdl [SHRE1CF TRRLP WAt b2 e, N4 Ay,
hgaﬁghy aninglg£§ﬁ?%ansgé%ic g%inaf can be obt ai ned
Whiielbghi( LHTRY, SexniRs4%T3, dhben dRstdpeehtige Rethod iNsurean, Pe:t ol.,
used to examne the effects on cell norphol ogy. '
ABMBQdt (198)y [, 1.3 -8 at dlayfever thesinigamptipe methied aithead! 43 not
reparing a knockaqut anjmal by knocking out .the target .
| Séﬁﬁ’f@iﬂ o Bygse %PﬁFI%ﬁ?uYhdﬁ‘?fwgg-neIPéh’é ey, 3 dgstese] transformant can
ocul i n gene and/ or human ocul ospani n detect.i on
-k%#oﬁﬁggﬂynan ocul ospani n gene and/or human
ocul osPAbeEAMNS Y6iee mafPuldBdGh & Kédith¢ ORIAAIN & NBanddenic
| east one conponent selected fromthe group consisting
ofaninmmhtar beadtgaidgd widcibhighlyleapressty thenlestadggene: c | Tthix ¢adde used
primer having a continuous sequence of 15 to 30 bases
i 0 exaspg e ﬁ%‘pctggégqlk m@r@hplygjanﬁlpm}p,‘mﬁ@ly;athe state of cells may be
pol ynucl eoti de.conpri sing t.he nucl eoti de equence .
PSS PRE L e ORe ) BRG] Y KBTe kg0 i AR Eene in an
I iaﬁﬁ-ﬁa‘?ﬁévir@mé’i ynucl eotide probe having a continuous
sequence of not less than 15 nucl eotides capabl e of
hybri di.zimgnatd dchlogpaRil geaelEdde@thinthan 6eI¥phisih deredtiva kit
nucl eotide sequence represented by. Sequence ID No. 1 -
. of t heTlrejueax ecllogwprinin genn dad/os hninay evelospanindéani kmdstected

e el o L on of A RSl YUl SO, g o

P9£%§aﬁfzﬁ't§%%%io%q) /tsa--rib-ig/anmended

D an oligonucleotide primer having a continuous sequence of 15 fo 30 bases in
length for specifically amplifying a polynucleotide comprising the nucleotide
sequence representéd by Sequence ID No. 1 of the sequence listing;
2) a polynucleotide probe having a continuous sequence of not less than 15
_nucleotides capable of hybridizing with a polynucleotide comprising the nucleotide
sequence represented by Sequence ID No. 1 of the sequence listing under stringent

conditions, thereby enabling detection of the polynucleotide;
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translation/29.08.05 -- 2 3 3) an inmobilized

speci nen in which. a pol ynucl eoti de conprising the
nucl eoti de sequence represented by Sequence ID No. 1
of the sequence listing is inmobilized; 4) An
ant i body which specifically binds to a protein
conprising the am no aciq_j%equence represented by
Sequence ID No. 2 of the sequence |isting, thereby

enabling detection of the protein; and 5) A secondary

ant i body capabl e of binding to an antibody, a |-

t3) seat i mnobijzedbepeeimerh& priiftrd ROCGVEPAY t %81§é%'§%nthe

1) above can . be easj onst r yst 0AS8H LhuentdBsting is

nusleeddd EUAEE) IFFREET lb%{ﬁ%q‘ﬁ??ﬁ%zﬁ&gﬁllog%anisn&hggne (tﬁe
I

nucl egti de sequence represented by Sequence |ID No.
ofRPE S quence 1isting) by a customary nethod, for

XD, arlB¥od WL GHcifshIRObiaesTvRr mhinl gongpvising sl anino acid
pfi mef construction software (e.

., Wscansin %G bl
Pa&aRe rfedssitabylq@gnca il NouBjog dresaquencedEng Mg PR e
As an exanple of such a prinmer, nore specifically, a
pdétasion obthe aratdinifepd ng a  pol ynucl eoti de conprising the
nucl eoti de sequence repr.esent SRIRAS GedoRiNNOto sebtion
oﬁ)thé§@@a@%@t1bf>§¥?ﬁ?gg’le ggm?glﬁq%g?rrade 0 helﬁp |
comhi nation of an oligonucleotide conprising the
ndeP¥SEi de sequence represented by Sequence | D No. 5d
of therpsgaueneerdihgtd fgtiant v bangrrasileesmpisted based on
conprising the nucl eoti de sequence, reprz er}lﬁd tbd¥ quence
S QR Bt D stdnends wifthe humee UERTBNIR] SEAF %‘? o]
according to sectjon 2 ove is a;pol l.8Q4:h thod,
c apebieated by Bearenes 1 Alg- lﬁg efﬁe&‘éﬁnl“'%/h%&tgzgﬂgﬁaﬁ Qf’ e
~ocul ospapi p and_.bein . L1 RB8 SfimeN cdre@ition software
prigt @Pﬁ’&?eyg%ﬁﬁlewgé‘ g %glgéﬁll%?gﬁaelngt%g These prinmers
L e e
(s as an enzy l'abel , radioactive |abel,_or ifving 2
f | LRRRC At sdcabel primer, Maygrehapecifieally:niée PIEdH efgr amplifying
thereto, The inmobilized specimen accor di Q£b§ §qu;§&%iIﬁrNo.
3) pelpmetzotidncanriging @r@rwleﬁgdc FRHESF FIPLTHE" R oF obe
~according to section 2) onto.a | A58 ot e Bligmudeotide
gl &k ths| saguence ISR U5H© %’E‘S%ee?fstglﬁ E?‘R@H| Rer ‘A nethod
Of BLebari 0d SUENGAD LRR! Hpfehted by Sequence ID No. 5 of the

~sequence listing and an oligonucleotide comprising the nucleotide sequence
representéd by Sequence ID No. 6 _of the sequence listing. The probe according to
section 2) above is a polynucleotide capable. of hybridizing specifically with human
oculospanin and Being 100 to 1500 bases in length, preferably 300 to 600 bases in 7
'lengﬁl. These primers and probes may be tagged with an appropriate label (such as
an enzyme label, radioactive Jabel, or fluorescent label) or may have a linker added
thereto. '
The immobilized specimen according to section 3) above can be prepared by
immobilizing a probe according to section 2) onto a selid p'hase such as a glass plate,

a nylon membrane, or the like. A method of preparing such an immobilized
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S:/ Chem cal / Sankyo/ FP0408/ FP0448s ans atiOn/ 2 4~
CT)Itsa-xfb-ig/lranended tr 24 specinen is described in
Section "2. Method of detecting cancer", Paragraph
"(1) Method of detecting cancer using the |evel of
expression of the human ocul ospanin gene, Sub
paragraph "(1) Method of usiyng.an inmmobilized

speci men". Exanples of inmmobilized specinens include
gene chips, cDNA arrays, oligo array, and nenbrane

ORI 1 eRTRDG STes “bAIehS! b rsas o R ; zgrapt " (1)
Solfﬁgtﬂ&?opéeggﬁgnégfangc mighergg o?%g%re%@%f pg\nﬁan 5t Toslganin

ution nostab yner ses

| n&héideb pad PALHEEEAR Sy R DNAG BET 336
(%nuf aC?ure &E‘a{kara Shuzo Co., Ltd, )Iﬁ Tt h ples of

pahyrbilase , specide®?f iizclddNA g w‘rrms,aa@NAl’ he:-rdyy,peahgb -array, and
buffer solution can be selected in accordance with -
t HeerReedBicsser ase which is to be used and Myz+ can
be add eeded, The anti bqdi es accortdi to
et o%sdk afccgﬁalgsso USSR BT, P PR M R A
t %ﬁho R
P agrap Egi &'h& 8 of deteggﬁﬁdﬂggﬁgéﬁ gTﬁﬁgﬁpg.Mﬁﬂg

t hehktiew.el Bx&nppéprﬁsshe@rﬁo@ibmmn eeryhemammude Taq DNA
(expreSS|on | evel of protein)"” or a nmethod descri bed

| rpoSeny ase,nLA Taq Pip pebiemse Ghanudartire byrdiakae Shompan, htd.),
an -¥ The antrbodﬁ may be tagged with an
3}3}‘ RO A BicANASPAdYn@REy mi hf a@erof buffer solution can

radi e Q nt Iab

ae%%osrg Et%a le aéc?rﬁ%der“elghe%‘? lﬁrNrfg ]S’{ﬂg £S% ZRIP s Bosedusfeo pnd Mg™*
dehﬁggh&g¢ggnaﬁgynan ocul ospanin gene and/ or human
ocul ospanin protein, thereby determ ning the presence

or abs&heentibbdienneerdigng sciaed) agd 5pabavesiah bk ainepared by a
capabl e of suppressing cancer growth. 5. Preparation.

fmahodaﬁ@ﬁcnbﬁslnﬁln Sestian 0paiethodnel Beasting( wycet efrarmanhoi(3)
An t f, h

OB B e PRI eBAREH SeBRoR Bt bi Peiopgeai

?ﬁgﬁ:g%s?i%ﬂll&%pgpﬁr&emﬁ" &4 I'n'e@nlod @iggcﬂgedf"ﬁq' gecﬁgrguﬁe.n%eparatlon of

anti-human oculospanin antibody™. The anttbody may be tagged with an

appropriate label (such as an enzyme label, radioactive label, or fluorescent label).
A kit according to the present invention can be used for detection of a human
- oculospanin gene and/or human oculospanin protein, thereby determining the
presence or absence of cancer and screening for a substance capable of suppressing
cancer growth, | |
5. Preparation of an anti-human oculospanin antibody
(1)  Preparation of antigen. |
An antigen for preparing an anti-human oculospanin antibody can be a

polypeptide comprising human oculospanin, a partial amino acid sequence thereof
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5 / Chem cal / Sankyo/ FP0408/ FP0408s

P50036/ FP- 0408( PCT) /tsa--rtb--i g/ anended
translation/24.08.05 - 2 5 having a partial and

conti nuous am no acid sequence conprising at |east 6
bases, or derivatives thereof having an arbitrary

am no acid sequence or a carbi er added these. Human

ocul ospanin protein can be directly purified from

human tunor tissues or cells, synthesized in vitro,

Ory aﬁ_h? dyerd] 4 BRSuoEEAhSBio RYidGENRNIPRInkRAL 2P Rast MHaes, or
specifically, in producing human ocul ospanin by gene
maieiiputived theraof havihg amarbitacuimiap acid seqpenve or 8 carritregldet theke.
into an expression vector, and thereafter the human
ocul osPamphoquipsEaniT Heisingel bp directly purifiediiors Siman fmey tissues
enzynes, suhstrates and ener ubhstances required

£ s SR 0 e SisERoT b BB yMore
a A y . o) . e . .

¢ (RERSRL Bl bRl SRALA NS 1 Phhe SR O fpon. 2 umen
0C4hRSRAM giné & inREratedGht Sdexplddfon V@O bidiB el @RE Buman
of ‘human ocul ospanin cDNA is described in: Gaenme

W stilospanist ie werthdsizedBer nselation coutaitkes elrymy stbstrale bed tnergy
N. Fariss, Amta Behal, Jeffrey W Touchman, Cerard .
BouPfances regHred Sfart Hs  BARCHRHMRe an¢ o tristaliPs on 4 BeRsiyely, a

Expr.essed sequence, t ana i S.of hup or 0]

T o Y U o G
t rtf]éhs Gl %pulﬂ%‘éﬁh ca ERE SsoBREH. S Pt CificleRfilidBédhence of human
Mol ecular Vision 8:205-220, and registered in the
CeftBusfantincBNA AC @RS Hea lin:NOrae DB/ WIS @4 Steveihie. Barhstaf, MhEeith
eDNA is shown in Sequence ID No. | of the sequence
| | WykthqRobamh &. RarisarA it Bokabalatirey CHNFoushman, Serasp Baiiad, Don
froma c library ex Si human ocul ospanin b '
usPRE: 208 fafsring Brtbrsc LA0R c%%ffﬁéc TEIRSA HE Helrain Of buman
O%@/ﬁlﬁo@&ﬁ? fo? MI@% Eh} ect: %r |6b(w AV re@hdant T.I‘ES’lEHHBlES?L&JBI
through a pol ymerase charn reaction erel nafter
r efebd @Ad tPl@S varhBts, REiecular( ¥8@nS8i205-2260 ald reg@tered .in the
(1988), Science 239, 487-49) herein ternmed a "PCR :
- meGhdiihk ulitke Acoesvion M. 3MIt(3384S flbe QRIpof hpepiNAde bann in
be perforned using, for exanple, the rapjd

t r S9eeneeilBNG i i eRIEBFe HES aEhuEraRrulosRaRin cDNA can be

nopnn 88 =B Gy eRe p o Rel Bt FRAREE o tGf: for
RT, ecitﬁgﬁlydﬁﬁél{f?Qg GR0en &ufdg@ﬁgﬂ chRIAO0 18 BXPERSAI l‘ﬂ:ﬁl?]ry as a.

vector, under the control o T7 pronoter, and thée

- eXprphtd Hrougk & tolyrefasa digkiitl rdacticanheminuitdrrreferreditt asahe "PCR",

system : -
(see Saiki, R. K., ez al., (1988), Science 239, 487-49) herein termed a "PCR method".

" The in vitro synthesis for a polypeptide can be performed using, for example,
the rapid translation system (RTS) manufactured by Roche Diagnostics; however,
suitable syntﬁesis methods are not limited to this particular method. In the case of
RTS, the desired gene is cloned into an expression vector, under the conirol of a T7
promoter, and the expression vector is added to an in vitro reaction system.

Consequently, mRNA is first transcribed from template DNA by T7 RNA
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Consequently, mMRNA is first transcribed fromtenpl ate
DNA by T7 RNA S:/Chem cal / Sankyo/ FP0408/ FP0408s
P90036/ FP- 0408( PCT) / t sa-rf b-i g/ anmended

tran5l ation/ 24.08.05 - 26 pol ynerase and then
translation is perfornmed by ribosonmes in a solution
containing Escherichia colisdysate. In this manner, a
target pol ypeptide can be synthesized in the reaction
solution (Biochemca, 1, 20- 23 (2001), Biochemca, 2,

28: I h

%{ﬁﬁg&g}% her ] (%%ﬁéamtéogl Sgr ? %o&ﬁfe‘é% %%]}rg on c?o?: ning
t r BRSED @&1A9&kd, €% GENBadRE Q t&@@tssol ﬁdecc?ahlbcé:syﬁtﬁ&med in
host cells are transformed with a pllasm d vector

dethe vandtidnrsohition Sjiedhemicac2pasi(kioe), Widdheinira, 2)a8L29 (20amy.
containing a replicon, that is, a replication

| ni t i atSxegAPipbpiguitatie ﬁméﬂlb’@@uhcétsdﬁ@udes@@b@m@ coli and Bacillus -

A AR RS A S M AN s
t Oy %{E cl Lith leﬁla%mid Mk ‘ay@eﬁ frdiba @g&?e% tﬁg&{btleax@xﬂl the host,

Escheri C la CO raln, or exarrp can

beandusRehidie a RBRRER, ﬁﬁltdlspygepﬁﬁﬁtﬁcﬁismﬂiaﬁﬁmp@&t,%ﬂ a regulatory
generally be used as vectors.. However, the choice of

hostquenet.| Rmdervecd, ot isi gefamed thatriteedcton deet Geq@rpccacapable of

. suitable known strain and vector ¥ be used.

Pr BRRsItINEL selgetetin Phenpiype todke Gl tebe hansiemed col i,

promot s ¢ By DR ERPrtie B oPHR)RE PR Ere RTZ shaif e be
11 peargkeiErLb PRk Tﬂ@é%ﬂks%lasrﬂ{a@ dam gﬁﬂ@;@ﬂ%% a1 vectors.

ext ensi on. fact.or tui B) pronoter and the like. Any

onHowévek, RS EhqiteOsTHoss GIINRAY vBGotBadt ligfited HRelis aiDardyhitable
desired pol ypeptide. As a host cell, a Bacillus
sulsegvn sraitand veptar aueythe uesded, f or exarrpl e, t he 207- 25

strain |s referr d The. v RTUB 22
et aI r?f&tggra)suﬁajﬂ e By Jehd 51%6’11%\70 93513& thsérya@alaan (trp)

g 0 e, RSP ol B oo

By piohia;t@r NGhd SroBNéptHIB LUBA CRicBHEP BchtE T (hSBY PAImIRG Rl B like.
sequence for Bacillus subtilis a-anylase, the protein

of Anp Deer dshesc: pomioeers mxypeassdfbr anduseg thetdedrefl polypdpide.

cell: | es of eukaryotic host cells_include
vert ebrf’aﬂt 10s] pdle @ Bagiflus dEEY stradn $29. be ussdfp gmple. the 207-25

\Slle‘%’g%agﬁ Esggé'?frerre@hg grgnlrtor Igal’U',I? %8 %ﬁmtﬁg}Kl rl‘trgl ¢ ﬁgéﬁ), I. ]?mchem.
95, 87-93) can be used; however, the choice of Bacillus subtilis host and vector is not
limited to this particular combination. By linking a DNA sequence encoding a
signal peptide sequénce for Bacillus subtilis a-amylase, the protein of interest can be
expressed and secreted from the cell. |

Examp]es.of eukaryotic host cells include vertebrate, insect and yeast cells.
Examples of veriebrate cells include, but are not limited to, a simian cell, COS cell
(Gluzman, Y. (1981), Cell 23, 175-182, (ATCC CRL-1650)), mouse fibroblast cell
NIH3T3 (ATCC No. CRL-1658), and a dihydrofolic acid reductase defective strain
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(G uzman, Y. (1981), Cell 23, 175-182, (ATCC

CRL- 1650)), nouse fibroblast cell N H3T3 (ATCC No. :
CRL-1658), and a- di hydrofolic acid reductase defective
strain 5:/Chem cal / Sankyo/ FPO46B/ FP0408s

P90036/ FP- 040B( PCT) / t sa-rf b-i g/ anended

transl ation/24.08,05 27 _ (Ushaub, G and Chasin, L.

A. (1980), Proc., Natl. Acad. Sci, USA 77, 4126-4220)

of Chinese hanster ovary cell (CHO cell, (ATCC

essj t fqr e W '
vorPERbLE, A8 HBLAEL BRI, Ty Rlad S S0 tiasaam of
UPQIHir%@J‘Eaﬁfsteﬁ‘B@aéﬁgﬂle(Cﬁ-@ a8, exrreesediyan RNA splicing
site, a. polyadenylation site, and a‘transcription
t er m naki exrpresigy inaroter-iok tueewith aevertebrate @pll @atbeQihe having a
initiation site may be present. Exanples of the
suipramte lesgsrdennstream of det eens toris! exgesssaduan RDA nplicing site, a.

limied to,, pCDNA3..1 (manufactured hy Invitrogen) '
haxﬂoﬁYﬁgeé'HﬁE%fF e FREnbtiepsegptiop m%éhlsiﬂuﬁﬁeus%%%mmrﬁ a

pS ( ; | e : ) e MOI . . | :
B o font BYRKRINRL mas o breBun, e ot M s epppesson
usivegoR iGEHRieC Bld arenobliiEHES 62 (tDﬁﬁBIl'"@a!ﬁﬁﬁEtu&ﬁ! By Invitrogen)
sui tabl e expression vectors have an SV40 replication
i nihaviag ko parky renoteagfablyenofgaleetifus pudopS ¥ hit(Bugammit Her al.,
CCS cell .or NTH3T3 cell and additionally may have a
't r AR )-iNli Gl Bichrie BEA-864) having i pY4narly Bromaielt i on
signal , and RNA I Ci.n ' The expression.vector .
oy be R uiPEs S8 SRICH ED T ol B R R B g fression
G (19831?,63(%2%? gﬁ’g%:u gllﬁtelgét.kdﬁli,’ p?i%g?%%%)g?fé%ﬁg m the
cal@hsumeip o NS TE - el andOadaitRehiBl kil i ieRe (Cramafiptidn. promoter,
and van der Eb, A J. (1973), Virol ogy, 52,
p. 4%6scibtiyn tembinasion signalatniddtNA Nplipeagite. EThe¢xpadssion vector may
- (1982 ENBO J. 1, p.841-848) or others. In this

mFel e o B & G er b a8l L 2 BBAR gt geetment
FUTERERTR! 8 a0 R CHOG Oldss) | RudlSEAAR ReA1! pG343-1308),

or capabfe™ of "éxpréssing a neo gene

if "a-vec
f URGLh pAGpRIe-BN A2 BS bR Pithtton G 8hdnE SE. S ARREvARE&SED, A. 7.
such as lppRgVnPéo (San:gro%k, 51 et al., (1989?:

Mol{(&&13),aVirGllogyi 5y pA4I6ad5GT, atlermopdatiora (NednGolnd ESpari aig (1982),
Har bor Labor at oré, NY) or_pSV2neo (Southern, P. J.,
andN88Pd; L. p.841-@4Dgy ptiprs. \B thisapasner, cesied transfopmantzg yan be
is co-transfected w.th t expressjon yvectqr,.. an
ey TEPELTECy TSGR Bed et Bt og. if o Febor capae
U ARl RERd a Q8 fens FRHelidniRE AMMGHRS0ENE418 resistance marker, such as
: pRSVheo (Sambrook, J. et al., (1989): Molecular Cloning A Laboratory Manual
"Cold Spring Harbor Laboratory, NY) or pSV2neo (Southern, P. J., and Berg, P.
(1982),"]. Mol. Appl. Genet. 1, 327-341) is co-transfected with the expression vector,
and then a G418 resistant colony is selected, a transformed cell stably producing the
desired polypeptide can be obtained.

The transformant obtained in the manner mentioned above can be cultured in

accordance with a customary method to obtain the desired polypeptide expressed
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desi red pol ypepti de can be obtai ned. The transformant
obtai ned in the manner nentioned above can be cul tured
in accordance with a customary nethod to obtain the
desi red pol ypepti de expressed

S: / Chem cal / Sankyo/ FP0408/ FP0408s

P90036/ FP- 0408( PCT) / t 5a- r f-b-d8g/~amended
translation/24.08.05 -- 2 8 wthin the cell or
secreted outside the cell and thus present in the

C UkitHifi EheBRHidk Recretét odsi@d!tHe WeB afB HhuldPresémt ih QMScllRES e dim.
medi a customarily used can be selected appropriately
defoe A diutigre upaiiut.hearioypeyret diastdic ehdtorearily ayeldcanVby €elected
specifically, for COS cells, RPM 1640 nediumor -
DIAPBRE#elY dingapordl &Pe ofrdastael! srtpdeve.nd¥lprsrspecifically,

SR s YoM il oo 2Bt s MPA SRy medim
i R P o VEM FRTRE G B Ry B s

anfilctpaseeendalfi seruinhBayChtl dddé o MRS bdGAN be separated and
‘purified by various known separation nethods on the

basis éf rechmbiphyts ipoddin pproheed | wghiand cathemi eakted outside a
properties of the protein. Exanples of such separation

metansiaangnhesliard praseie an e seltwe medamyeandie sepaptest asp purified by

pr.eci pi i n nt, ultrafiltration, .nmol.ecular sieve
CHESE KR AARBE melhadh 3 bl Bl PRI FroBertickang
C NiHeRRACSHAMIRE ofl (RO pR¥H A ampfel '@ TRCHL AR mEhddsthide
chr omat ography, various types of liquid

c hreateeno ghith phgeerahmblrirdsresipitdting saghimtg trpBh s aivl@ular sieve
liquid chronato%ra hy_(HPLg%, dial ysis and _
compimaiegrawy  deelt helsetiondt hadierptiph  xhtometegrpby.t aigniexchange

fused to the reconmhi nation rotein which,is i
ex%foé%%%gﬂ?p%h b ﬁtaﬁreplpf et bt Sy SheqretRrgphic

- Al [ e
CHBELIGIGEY 2 LA Em AL ML Ok MR, () i an
| ado@imIBHANGS WBéseamelBSds! et HabypapticdR ®awd BahoBicdnBRgtion
with a high purity and in a high yreld. (2)

Prisolaimt wioeh isfexpmssed, Hberenorobink ppateinvanbe efficentdy purified by a
'antibod% An exanpl e of an anti body whi ch specifically

bi THeke! reiHmBc Uit dagpafarementianed sneiknds arcowrad inagrapbingion, 2
e AR Ao P D e RSB F e ity and i o
angistb@en. i s as fol | ows: o
(2)  Production of anti-human oculospanin monoclonal antibody
An example of an antibody which specifically binds to human oculospanin, is
a monoclonal antibody which specifically binds to human oculospanin. A method
suitable for obtaining such monoclonal antibody is as follows: |

To produce the monoclonal antibody, the steps necessary required include:

(a) purifying the biomacromolecule which is to be used as an antigen;
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To produce the nonocl onal antibody, the steps

necessary required include: (a) purifying the

bi omacr onol ecul e which is to be used as an anti gen;

S: / Che, racal / Sankyo/ FP0408/ Fpo408s

P90036/ PP- 0438( PCT) / t sa-rs" b-i g/ anended
translation/24.08.05 - 2 9 22(b) inmuni zi ng an ani mal
by injecting the antigen into the animal, taking a

bl ood sanple and checking the antibody titer to
ded)erm e idd ' AdikB Bt inyiied theh@tisdl BeNths kAt t@lﬁn% a blood

exci sed, and preparing anti body produ0|ng cells: c) -

p sm@[ﬂe iand) chxehiag iye hiatbady d@ter so @hemehe et @me ativbichelbk tpeen
"nyel omawL (d) fusing the antibody-producing

céhcr berrrcisere apd PRAAE aptiody rodusingeelisy br i domas

RGER R R S St S

0 fgggé 91:3'@?3 0 produce a | arge
agt)u X%tﬁ)glg lrOdﬁ&%ntl E%%?/ko g{asn ng an ani nal

h q¥)i sBigcting ey biiddiiad proaudin@a apfirad iribotyler ei n; and (h)
anal yzi ng the physiol ogical activity and blndlng

‘S [{B cedregaiiby (chhirngh thempmocingieadell cnes; body t hus produced,
or characteristics of the nonocl onal antl body

| é@emtwgaHYag@lﬁtrmxﬁbe rrklomagp Pﬁ?%’aﬁ &i laRge é’ff}?Bﬂ"ogﬁs BRzgclonal
d det
'aéeﬁs‘?%;ﬁa@wgf i it R S e ol g
ng‘ Hy@ﬁkﬁbﬁ&l IDRGS AaAindhY bﬁé@ﬂ%l‘cﬁro? ﬂfhofnonoclonal
t o t h nmet hod descri bed. For = exanpl e,
armhtzmgmhlnrmckumdg @r ekdrict@istier oft thamoaodlab entibody las afedbeling

myel oma. (a) Purification of the antigen As the
argéen, hunman ocul ospani n protei n prepared according

to th f d th
her egT CwahaLo ﬂgr@&?c%;ﬂ 18 am%t o, F‘;“}‘b%%és éeaw?q%? & "f?é Soptail
C o ae RlfRHE dab]z){rcom BoW&eP nf‘ﬂletﬂ@tﬂ:t of

g ¥e
ce } expr €SSl ng%ﬂurran oéﬂﬁ ospanin or a reconbi’nant

C §irbdu@%BT A&HdcRElaln bfRRAP Ged ASPHMIBd to Ohe andtlhﬁﬁﬂeaahlbcsd For
synt hesi zed peptide fragnment of a protein according to

t hsapplesarmtibadyvpecducing celbotheribah dspleanweli frsldnkaloom t o
those skilled in the art. (b) Preparation of an

ant i both) Ppriicstien pifhe antigen
As the antigen, human oculospanin protein prepared according to the
aforementioned method or a part tfragment) thereof can be used. Alternatively, the
-antigen used can be a membrane fraction prepared from a recombinant cell
expressing human oculospanin or a recombinant cell expressing human oculospanin,
or a chemically synthesized peptidé fragment of a protein according to the present
invention obtained by a method known to those skilled in the art.
(b) Preparation of an antibody producing cell
An antigen obtained in step (a) is mixed with Freund's complete or incomplete
adjuvant or an auxiliary agent such as potassium aluminum sulfate. The mixture is

used as an immunogen and is injected into an animal. A suitable experimental
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An antigen obtained in step (a) is mxed with Freund's
conplete or inconplete adjuvant or an auxiliary agent
such as potassium al um num sul fate. The m xture is
used as an inmmunogen and is injected into an animal. A
sui t abl e experi nent al

S: / Chezncal / Sankyo/ FP0408/ FP§406s

P90036/ FP- 040B( PCT) / t sa-rf b-i g/ anmended

transl ation/24.08.05 - 30 ani nal mould be an ani nal

k t b f

e R S g e T R
| nglwge Mpe&fic E)@é:r&ﬂesgﬁ@ﬁéh aﬁﬁﬁ@l@ﬁmh%vfﬁlce apd é?ﬁ{ssﬁﬁ cows
However, |n view of the availability of nyeloma celts :

whirdlhoasee tHiovieer, nrsed ofitHehvhitubilitn bf heeymacatuehittgare to be
cells taken fromthe animal, mce or rats are
pr Bsed Wil thes amttb@dfamomusg relisbiekémfromi the crninTefhemira oir crats are -

SQPr?feera%i 1 wthﬁfe c ERaiprel ape SHRR Bl B or s
SLERUE ke W, SO, B (s iy e

Rchleé lal AXS LBASYR BYB, And:El@sfH EByanplcessrf csal DBA, FL

strains include Low, Lew s, Spraque, Dawel ey, AC, BN
‘andTH] HEhd/P, NFBe3Z Wi RE R Hhc$]1,a$WRaW@ amalllzmbleampkemfrat
~experinental aninmal-raising distributors such as O ea

JapsIRRude Loalpus, Rarocie, Dapelay 1A, BN g (These,mice
~and_.The Jacks Laboratorie vi.ew af f.usion

co afﬂfsb?fF 5 e oy e DR P e U Sichras Cles
) Bl fnc., @Rardes M%&a}d IS, Jgﬁgl SI®Wc,, 3id &hé EEonPrl‘ﬁb&Et%ries.
particularly preferre e imuni’zed ani ma I'n
~ consviele bofubion cethpaiping} @ﬂbﬁn@éloﬁxﬁ célly dsgeBudset MREMBALB/c" asa
human and a nobuse, a nouse having a reduced
bi Blussi il arduHem" o 4 eat linerrow ipagicalatiy amferiowidss, thbrimmunized
ot her m?rds a nouse suffering fromauto inmune

 di Tunek %c%ﬁlg?ré?%‘bq OWQIGY OR@T antigem petween ghiyanan spd g mouse,
raf nwﬁkﬁcga\ﬁn%o& Pcdﬂgedl M@ ﬁ%ﬁn&tﬁ%n elfe oefﬁl a&%a{hﬁmaﬁ (Tcher

weeks prefer
Cafoke, 4 ﬂH&b@lsﬁﬁém‘y fidh ELHEEP:BmQ{é @h@%@@@br@f&iblﬁlsed Note that a
reconblnantly produced version thereof by known
rreniom;tsqr st lwhich ishe beetnnonired fe prefaratdy [Syto Kewedks lwdl more
for exa Weir, D. M Handbook of Experi nental
o@wceks

old. H 11, Blackmell Scientific
Publlc ons Ckford 198 bat A. .and Maye
MM, PR B 1 TR, oTiRpET @ Hyrshiantly

Pugﬂohﬁ‘ﬁﬁrve%d BRfdofltd known methods, such as the methods specifically
| described in, for example, Weir, D. M. Handbook of Experimental Immunology Vol.
I. II. 1., Blackwell Scientific Publications, Oxford (1987), Kabat, E. A. and Mayer,
M. M., Experimental Immunochemistry, Charles C Thomas Publisher Springfield
Illinois (1964), etc. Of :these immunization Iﬁethods, a method preferably used in
the present invention is, for example, performed as follows. First, an antigen, that is,

a membrane protein fraction, or a cell expressing an antigen, is injected into an

animal intradermally or intraperitoneally. To improve immunization efficiency,
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[Ilinois (1964), etc. O these imuni zation nmethods, a
nmet hod preferably used in the present invention is,

for exanple, perforned as follows. First, an antigen,
that is, a menbrane protein fraction, or a cel
‘expressing an antigen, is injected into an aninal
intradermally or intraperita@ieal ly. To inprove

. i mmuni zation efficiency,

5:/ Chem cal / Sankyo/ FP0408/ FP040Bs : '
POQABSHER R4 ) - LEdy- | nd -

transl ajt i on/ g%ﬁlgg(?éﬁ ISSI% El%%t Irt{%i/e%jg}éect llgglr.]e r?g%cﬁ%céléy’c gvﬁerbé:h ¢
usiatladeaget ingetionViy @edierdf inctel Jrst ViAEMof M® injections and the
intradermal injection is performed in the first half

of infrgperifonpad dniecias isapeforrhesl inrthe sepend habineahe injgctiortsicoonlyshe
pe{forneqhin the second half of the injections or only
t &St s 0 TpRunizaHgn ieﬁdﬂﬁ%& 581 8% patticylariy fropeagadn Fae dosing -

Lenl c The dosi . . )
bbbl ottt 6] 8BS epd M BRI opF AT Rl s
di dtf. efeihe @himal &ofy 10Tbet MGndedB! HERMEL! Be b.ﬁlti.gé'ﬂn'rbgbléﬁgably

However, the antigen is preferably injected 3 t

t i imjested 3 torft 8meakisineivak 602 6o Verdeks, aaddndrdpeeferably 3 to 4 at
preferably 3 to 4 at intervals of 2 to 4 weeks. It is
prigtesrisaf 2iet? wwskex deisgrsfarsd 19hée ewsssiveheinpraesodhe mfmber of
dosi ngs. because,then the antige be wasted. Also, -
| 1 Peralie ST the PITiESR B EF ey hRP s PIeBEARobiP overly

t hedd@ Stﬁeﬂﬁnétﬂ 153 ﬁ'}éatko’sing 319%1%?.1? ﬁ&é&ﬁse%é iaytii\ﬁ.%eo?ghé Qeqls %rhazses

decreases due to agi e ani mal . ose of:
andvege feick Sffthe snilglpeMHE Adke BPDB ahtit@n dVRLs depBikling upon the type
i ndi vidual differences, etc. of .the aninal bod@;

h oand vedividyah diffteemeesgenanf dlid anitiig|body; hniweversthe Hesergangalydfills
about. 0. 05 toPﬁ§ m , preferably about 0.1 to 0.5 ml.

BoBLhiR the TangR,Ai shout 845 ita Spwk maviaebly 2bewt &1\ OKdsmhf thaoster
t j . I; A re referabl y fte to.4
wepRRiaets o8Bl 1S bSEE: i Sttty el flepdy, bty

boget 2ko 4 WEMA! Adlel PFeraBly RAET PINPHeat! ef ﬂ%ﬁfo%st_@xhiﬁﬂmﬁf%aliion
weeks or within | 'week, "the booster i mmunization Ww :

beis pefgmed hfatrhare thahidttewtdiator hiindiosecko thet faestamnitring@Bation
to be injected as a booster differs depending upon
t heillBedess sffgctivez eNefe tha éhedviseraf the eagentio e vrjected asra booster

| £ i it . ly falls withint
" S SoentBh et G ins <88 et Ohint peiah boddabouver donevemole
0. : . Lt i
.8 e IR Gl ot & 01, S b i
anoLné 0Gf mnind gBere BReRUBE dH38N0YNE d.2mAINI Bak ipidFerable not to

effect decreases and it is unfavorable to thé aninma
t cadpeniptamanninnesssarily large amount of antigen because then the immunization
effect decreases and it is unfavorable to tﬁe animal to be immunized.
One to 10 days, preferably, 2 to 5 days, more preferably 2 1o 3 days after the
booster immunization, spleen cells or lymphocytes containing antibody-producing
cells are removed from the immunized animal under aseptic conditions. At this-

time, an antibody titer is determined. If an animal having a sufficiently high

antibody titer is used as the supply source for the antibody-producing cells, the
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One to 10 days, preferably, 2 to 5 days, nore
preferably 2 to 3 days after the booster

i mruni zation, spleen cells or |ynphocytes containing
ant i body-producing cells are renoved fromthe

i mmuni zed ani mal under aseptic conditions. At this
time, an antibody titer is.determned. If an aninal
having a sufficiently high antibody titer is used as
the supply source for the antibody-producing cells,

tg%g:%écgge Cal E\ﬂ go/ézlép goﬁsggnz 408%&1.nced As a method of
t f&é&kﬂnﬂﬁﬂ é gn‘hbg@y ‘Qté%fo be %seﬁ{eiélﬁ 'v%n&.ﬁ t@:ﬂ:s %f‘ﬁlofwﬁl tééﬂ.%lgges

operat| ons can b€ enhanced

dedrerdpbroiprige,t behand lmdme&ioﬂﬁrEMGAb@amg hedredeBnt antibody
various types of known technol ogies are appropriate,
sum;bthab, Rhd\ passtiteo Hood Riell Stegiinhmuhs ,reabﬂlmrrr@ﬂwént In view of

anti body nethods, and passive bl ood cel
ag tet??%%i’?%ﬂ% eneedjaprraRy; FddRe PqSﬁb\}ﬁ%%agfomaaépwqoaanA

sen ﬂh&% [ Y1 1SPE t%ﬁdsaa%:ﬁ{r %El and the possibility of
h _

aut onma |c opera ods and ELI SA net hods

are pr afeuLsshinalig ofst ehtHoBR tite RecBfdi todd bx%&gy m‘i}éﬁﬁ%ﬁ can
according to the present invention can be perforned :

bybea perfdrin&A byednh BUIS Aa sneftaldl awdoliows.r SRirst,tthe potified ioe gdadially
partially purified antigen is adsorbed onto a solid
supyrdies agtigen i 8ds9dedminto a politk wurfhes sueh asAS-welthate f@oEIpIaA

O e Atk ek e
@Rg@e& f e v\géﬁh Isﬁ:él( {yﬁseo%g%r aceal%ﬁx%ﬁ{ fafle R ferred 1o as

br By, | A WARMACHe Wokiled theS Qirfadd liy bﬂ:lughtt Rfb SeniRt Gvith a
(e.g., nouse serum serving as a primary anti body,

t heriglyrdilui¢d swiphg(eag..,nooce | somed) senvinighes dy priroay antn@:dy; thereby
'the sanple to bind to the antigen. Furthernore

§ maenerlsea yantibeft cqngamegnmeth%);ﬁrgp pg.Bé:]uéidto the antigen.

against.a u ntJbod
o S, R, B IS e
C OFB:E&XantBodH Q§ taad e td Pindt ﬂ)e tHRNAYIR diibadided an dw&sﬁﬁg the
change in absor bance, which occurs due to a col our

C heeagieant cvehpdexda bobstleg fadid dnapmeis adbel sidhisd shahge, inialssorbance,

measured to cal culate the antlbodg titer. _

An%@bGyCIEif St Agolat khange dndyiessh b degradatiomof e sypFasn is

cells or hocyt es n .accordance with known mnet hods

| (fB’FaSél?gr‘i‘b%/ag? 136%%‘8??@’@6@ fiffTKohl er et al., Nature, _

' Antibody-producing cells are separated from the spleen cells or lymphocytes
in accordance with known methods (for example, described in K(_)hler et al., Nature,

256, 495, 1975; Kohler ef al., Bur J. Immunol., 6, 511, 1977; Milstein ef al., Nature,
266, 550, 1977, Walsh, Nature, 266, 495, 1977). More specifically, in the case of
spleen cells, the antibody-producing cells can be separated by a general method
which comprises homogenizing tissue, filtering the homogenized through a stainless

steel mesh, and suspending the cells obtained in Eagle's Minimum Essential Medium

(MEM).
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256, 495, 1975; Kohler et al., EBur J. Immunol., 6, 51
I, 1977; MIstein et al., Nature, 266, 550, 1977;

Wal sh, Nature, 266, 495, 1977). More specifically, in
the case of spleen cells, the antibody-producing
cells can be separated by a general nethod which
conpri ses honogeni zing tissue, filtering the
honogeni zed t hrough a stainFéss steel mesh, and
suspendi ng the cells obtained in Eagle' s M ni num
Essential Medi um (MEM .

S: | Chell Rrapargioniof bprempavisnrgeily (Bseinafter referred to as "myeloma™)

5’90036/ FP- 0408 / -r.b-ig/ ded

© B ShIES G PETtmCab ik pee PR e e ol Pgbpgticularty
al i . f " | n .

TSNS IS Bl 1R B RO LR T I 7, e YR ghience

C@hkn iyBriihd e NBlectB@ Hobt Blsad ¥ils, it 111 $re@raBR0i0Sike tANGRRT
cells can be selected fromknown cell” strains. For

c gHyeniamhine-guasdrerphoydhoiistenbtrastrae) dédiosite traimvhosgestlection
cells, it is preferable to use a HGPRT

((j W@‘g&iﬁbﬁ fpgn gefeiishrel. ph@lg(p hmcif@@lé)ylexm}g{ﬁssﬁ%ﬂﬁgﬁ"}“ defective -
oSEHEH | Shate ot AaREed o ARy RBulailcs R ndeadi B,
ﬁgs_%%é 48)’6}%(3@f@h@?ﬂ@%@&%@gﬁ%@é@ﬂs.6TG1.7(45.6TG), FO,

- X834HgBX O5RHIWVE.16R3Ned RIOmAS1A((SRRY DN 1.2.3 (Y3) derived from
MPCl 1- 45. 6TGL. 7(45.6TG, FO, 5149/ 5XX0 and BU. 1

deati veend r obRFNATKSK 2107 RSYIGMG 5A0- QT G-A NREM 800)y e dUCT 286,
: 66AR( SKO- 007) . GVL500- GTG: AL2( GML500) , -
LGRS TR DB iy 304 SR ARl 06416 e A5 e Naaps

der | . These HGPRT. def ectj ve. st raj
0 Ak GPRIMRIRL Syrgind AES BrallZRIE G A1E B AnifisRh b Tutture

Calolistoh @QATCAT Cfe) . etc. These strains are subcul tured
in an appropriate nedi um such as 8-azaguani ne mnedi um

[ RPM - TieA46 stedinpppre subnitledin tah agbrap@ate aedium such as 8-azaguanine
2-mer capt oet hanbl, gentamcin, and fetal calf serum
( Fadar RN 1648 fsuprergentasl wish glr@siie, drigereapiaethapol, gentamicin,

8-a anine is added thereto]; lscove" dified . |
it Sl i (Rt rearer dp o5 PGS Gad iy i B <sguanine is
n I 1 . C ' . I I ..

(RS herePl RHGPE VB RCALSo R RS IR et g s
t oPMDUAY,S ob Ehdetcde MeHfddN EaploeMetiuin f(htbifdTiep RefeRbd B, as

the cells are transferred to a regular nedium|[for
eXBIIN'). ABRhB4aseedltcaulays before performing the cell fusion operation, the
cells are transferred to a régular medium [for exampie, ASF104 medium
(manufactured by Ajinorhoto Co. Inc.) containing 10% FCS] and subcultured therein
to obtain not less than 2 x 107 cells by the day of cell fusion.
(d) Cell fusion
Fusion between antibody-producing cells and myeloma cells is appropriately
performed in accordance with known methods (including: Weir, D. M. Handbook of

Experimental Immunology Vol. I. II. III., Blackwell Scientific Publications, Oxford
(1987), Kabat, E. A., and Mayer, M.M. Experimental Immunochemistry, Charles C
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(manufactured by Ajinonoto Co. Inc.) containing 10%
FCS] and subcultured therein to obtain not |ess than
2 x 107 cells by the day of cell fusion. (d) Cel
fusion Fusion between anti body-producing cells and
nyeloma cells is appropriately perforned in
accordance with known nethodg (including: Weir, D. M

Handbook of Experinental |mrunology Vol. I. H 111.,
Bl ackwel | Sci entific Publications, Oxford (1987),
Kabat, E. A, and M

M@CMS}%@* pm@ﬁgﬁ?e@m@sww% el er conéhtlons such that the

p§‘6’6’§g /"EE) ﬂgd%)%%%?sg&e f %:E ﬁgﬁ%%aénepées of such methods include
t Eﬁé?ﬁ!:eﬂ“iﬂe%él?ﬂl v@ﬁckpa?mbo ro&ﬂb@d’é&:‘éﬂ? WAl th $dMRha cells are mixed in

Springfield, [inois (1964)), under conditions such

t Rahigh hﬁnce&h‘ﬁﬁﬂnv pblymedt eolafiorg efor sxbmpleptpobrigless \ghtcpl; and
reduced. Exanples of such nethods include chemical
mphysidb methodhi ushigasiestio dyimplasienuci R these| Behpds e chemical

o 2ot Sy B, SNSRI 24 BRI o
S i e T

eXRjcfimied 1 srd Alxe@Ws a HiEbn RO IPYEERYleN glygdIROIngi Smolecular
used as the high concentration pol yner sol ution,

an:teughm df/i, m(b‘dmﬁ;@(lﬁ)gmoml prefembly, 280@tohi0G et & @Haqeeatlm: ﬂ*é@p to
in a solution of QO et hyl eneu%I ycol having
ndp%félmferablv\éﬁgm o1 1 5p0 minupsgoere p%?réblﬁéé? R Pipiisp.

2,000 I f 30t 40C,
pr ef eré&gﬁéé gﬁy%’g%om?g ulrl% 1891518 ?n nut eso nor e
pref ergh ﬁﬁe’tﬁoc}l& e r&ééﬁy%ﬁdorﬁ?bbé%@ bNuSbn WE baaPBarly

popul at1 ons e net of sel ecting 'hybridoma obt ai ned
bytegididd. f USk@illy] usiok padd | afubirr BAT r@gtaxanthined, aminopterin,
Usual | y, use is made of the HAT (hypoxant hine,

sy i g (Rere nbotuR 6 AP ROhMBseinya dl

z@éaf“fs@ B.C30 657 This e Brirrati ey it iy b ed
MBI AQUB, {%eﬂ%b&% @f‘@ppbf%gfagnms&mcgﬁble o hurdiv iR e

ral.n 1 nCapa survivin
PrigSLR&e OPfanﬁﬁHpﬂéPﬂt eriibre MRcHicBlBEChy ichRiding, ubfised cells and

cul turing unfused cells and hybridoma in HAT medi um
ortlypribnin iind Gl neediung @iy hyptidemianhavasg sminopigrinrresistance are
sel ected and allowed to renmain and proliferate.

selected and allowed to remain and proliferate.

(f) Segregation to single cell clone (C]onmg)

As a cloning method for hybridoma, known methods such as a
methylcellulose method, soft agarose method, or limiting dilution method can be
used [see, for example, Barbara, B.M. and Stanley, M.S.: Selected Methods in
Cellular Jmmunology, W.H. Freeman and Company, San Francisco (1980)].
Examples of a cloning method include a limiting dilution method in which

hybridema cells are diluted so as to contain a single bybridoma cell per well of a

plate and cultured; a soft agarose method in which hybridoma cells are cultured in a

§:/Chemical/Sankyo/FP0408/FP0408s PO0036/¥P~0408 (PCT) /tsa-rfb-ig/amended
translation/24.08.05




(f) Segregation to single cell clone (Coning) As a

cl oni ng nethod for hybridoma, known nethods such as-a
met hyl cel | ul ose net hod, soft agarose method, or
limting dilution nethod can be used [see, for
exanpl e, Barbara, B.M and Stanley, MS.: Selected

Met hods in Cellular I nmmunokggy, WH. Freeman and
Conpany, "San Francisco (1980)]. Exanples of a cloning
met hod include a limting dilution nethod in which

DR SR S 0 S e R el e

SO TRy B R o

Pg@@&'ﬂo&a’ @é@&f'ﬁmid}ﬁ@bﬁ&bﬂugéaﬁﬁmﬁﬁamted one by one by means

translation/29.08.05 - 35 soft agarose nedi um an
cofembbsmaﬂe ®éﬂm#€mammkaﬂwdthMg@ﬁMﬁ@kthOdﬁﬁpm&mmél In
ybridoma cells by neans m cro mani pul ator and
c Ehl% methags & Herrblag mll straip deraquefaom adpiiFRIS 5 fedpr ?Fé‘ﬁ [y 2s
ated one b

sl B GUGER Ry il B RERNE B 5538 B Wecea
| 'H%EH&Q& Ejéllls Wiel DA H]leu.{nsto ﬁﬁ-@\ﬁ&’é % Bfstichtatid Ji'f' ®2 0 0.5 cells

hod; a fibroblast cell ain derived froma
r @Erf &P usl. oThd diRgRlrhybatidrta mpéhsm solueiah tsyanefetisé into wells to
spleen cells, thynus gland cells, or ascites cells are
s @emd# 0.1 Hymruwrﬂwad e@ltmEOtabchétmedtf@cﬁbpﬁt Iwepks Nﬁl@@hanges of
o of 2to 0.5 cel

ch'fFﬂZS af Mot rBEAiD oy st 208 7S Pertelean e el Blervals”(for

{ I nd
cSARTIEHED 3 B, VRIS ppfoer R G o Ten el
of  abppy hyﬂlgorﬁkf cdllB ¢n TR G Moykhithfan@BdiyPReH HaBTbadn confirmed
predetermned tine intervals (for exanple, every 3

dayss pubjdotedt toi Bpemieing hylhé dioritng Idduiés mthob,ez to 4 times.
prollferated The hybridoma cells in the well

Yoridema PllsaRyith a¥iboricH BBl SrgonATRet 108 S%ihlﬁ; e pedepted

| h | d, 2
t 8 PR R oo ione Bag! Bliby e i SR s One
whirgla d]tﬁleﬁ ﬂpsrideﬁﬁg%ﬁles B85 §$tﬁﬁé@ys d@glgna%&i A0H8HE- 229 4F3" and

anti - human ocul ospani n nonocl onal- anti body produci ng

hythik | 1k riers depisingl. atOhe Intinatibeal Citene CDI’gyrbfm doepasitary of the.
strains thus obtained is designated as "03B8-2C9-4F3"
aM¥rtiondlilastitige ob édranded bsiuste@ll srienchd epimolagiidtocaiad at Tsukuba

Bt oh e e etk Yieh ho b Bt it el
TSHKMR%, No. FERM BP-08627.

(g) Preparation of monoclonal antibody by culturing hybri_doma cells.

The hybridoma cells thus selected are cultured to efficienily obtain
monoclonal antibody. However, prior to culturing, it is desirable that a hybridoma
cell producing a desired monoclonal antibody is screened. The screening is
performed by a known method.

| The determination of antibody titer can be performed in the present invention

by, for example, an ELISA method in accordance with the following procedure.
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Central 6, 1-1-1 Higashi, Tsukuba, |baraki, Japan) as
‘of February 17, 2004 under deposition No. FERM
BP-08627. (g) Preparation of nonocl onal antibody by
cul turing hybridoma cells. The hybridoma cells thus
sel ected are cultured to efficiently obtain

monocl onal anti body. Howeverye prior to culturing, it
is desirable that a hybridoma cell producing a
desired nonocl onal antibody is screened. The screening

i Se. f. db K ' hod., The. d [ f
SRS TRl SO0 T T T 0 L
| YIS0 arepé/dsi%lfbt&?I gﬁ?-%ﬁ?ﬁ@ surffe G4 %\Jgﬁtpma%ijlr BLISA. Then,

accordance Wt OW ng procedure.
S:th€helld eafabSABKYO nbROAES! B8 Shereon is covered with a protein
P90036/ FP- 0408( PCT) / t sa-rf b-i g/ anended
.t rusreddted foohy 24ig08 f05examBl, bdsinesermp albihire@emeinafter referred to
' parijLL% purified human ocul ospanin or cells L
ex35r 8981 hg AighRAshiRg: e Fuifensi e Speacsds Sropeht eq eonipct with a
sol.l.d,.s ce 0 96-wel |l plate for. ELISA. Then he -
s o%e#%lysd{uﬁeg csgmﬁgev ffﬁrg s o Igﬁlgﬁ T Bel %ﬁe@é‘gﬂdﬁ’ éﬁergby ,
CONBHEE biMdldd R aR b:Rf Ry did by ' f
exan‘plﬁlg, gg{/%i ne ser urlr?%nl dgu{%%naﬁ%%g}lté&ﬁ;a’%fﬁj ée‘}%gggﬁhgﬁggn.
asfultBSAio)e, atbhittiodwagdihdd ghd Meuss Whfiee®, andtiiiRlduritiageenzgme,

brought into contact with a serially-diluted sanple

( FSoWIngxasng Fasondar 8rtibody, Uispaddes ta Hind &1 thermpipodptibody.  After
t hereb al l owi ng bi ndi ng of an_anti-hyman ocul ospani n
anY%SEIBé&ﬂir?ﬁufﬂgc Rpr-é TETRRdORhE PRSI ?ﬁ[}iﬁ? H%Jr%%a}ige of
a&bﬁ&ﬁ @Qthi&ggécﬂﬁtdutengtﬁg)&%&r%ﬂgﬂcé%ogguc@&]% !c%grgiia‘%ﬂn of the
wWith an enzyne, "serving as a sec Jary ant i y, I's

~ atilBgrate0 jshdefimided 6 @alBBILLE Sh RtibB@¢ Yiter Af nBihis WS MlcNBhtibody
the resultant conplex, a substrate for the enzyne is
addeds axldilathe MNathet afch abemeliag opsrativni azh be petforsned ster or

| to-%;e cal our change i nduced by degradation of the
s i5Ers dpwing pithejrbeidama eell asonentipeadiakees- t he ant i body

titer. ,In.this e antibody .titer ,is calculated.
ot e ¢ fabvetiie $38ime b BE Apenticon St Bea sl o
af4 SEn Qhte 01 | : o} cell as
nenti%ngg ag%giﬁﬁgéﬁgﬁ?%H%%§&o§¥g¥§£gqﬁga?he

af or enifitd apiktioe bheleni6d hybedosia0i € thansferd FHotrOAE Medivad ® a
in liquid nitrogen or in a refrigerator at SOC or

| e3sBeralapedivm gerhpilietddon Laige-stadmiudigre isperfomisdebyaptetion culture

transferred from nmediumto a
. using a(?arge cultureobott ¢ or by spinner culture. The supernatant obtained from the

lgrge—'scale culture is purified by a known method to those skilled in the art, such as
- gel filtration, to obtain a monoclonal antibody which specifically binds to a protein
according to the present invention. The hybridofna can.be injected into the
abdominal cavity of a mouse of the same line as the hybridoma (for example,
BALB/c) or a Nu/Nu mouse to proliferate the hybridoma. In this way, ascites fluid
containing a large amount of the monoclonal antibody according to the present
invention can be obtained. When hybridoma cells are injected into the abdominal

cavity, if a mineral oil such as 2,6,10,14-tetramethyl pentadecane (pristine) has (3 to
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general nedium and cul tured. Large-scale culture is
perfornmed by rotation culture wusing a large culture
bottle or by spinner culture. The supernatant obtained
fromthe large-scale culture is purified by a known
method to those skilled in the art, such as gel
filtration, to obtain a nonhal enal anti body which
speC|f|caIIy binds to a protein according to the
present invention. The hybridona can. be injected into
t e dayahdemynRbn sa¥ihistrddfl prévidRus ehetfsc kI GhSAER bd MRaIAK in a
t he hybrldona (for exanple, ALB/c) or a Nu/Nu nouse

t olaggep labentat &ot dxplaity idrel apecifidailyt b Smwaiosupsessivesagent is
fluid containing a |large amount of the nonocl onal
anpreyyeRny @Lﬁ@@ﬁl dtitﬂ dhet @dpwabp@@fémf a thepse of hsreagiarsiryia as the

b d b | d
UGG RS Pt wseaiot ey B ko 3t b

?1@1 g‘tﬁﬁ@a / %gt&eﬁyo ) %%gg%@g% %%ﬁ%ﬁlﬁl rﬂ@ 3 ntfﬁsan& %net lepensmn is

. Pgﬁ%@ﬁ ffto %Q@&dﬂ@ﬁ]lcﬁﬁ%r r f\?hhdn%@i@ﬁﬁﬁ@ﬂ is expanded and filled with
transl ation/ 29. 08. 05 - - 7 days before) been

adiire msciteflad ther avites rﬂsidyis taﬂcla:e Bycrittesoffthig lrrd;ﬁmd;thbmonoclonal
obtained in a |arger anount. To explain
s pEdibpdeen by, obtinetl ghi Rensepation d PUEIA figher th %n | that of the culture
prev%ousl y injected into the abdoninal cavity of a

"Bf the same strain as the hybridona. Twenty

days afy ‘Tﬁonb a0l | 4A Hagfno&fimwﬁn -Eh@ %k‘c!r&nen]clgﬁecf ﬁwﬁ{%& &h be

hybri doma one ce are suspended I1n a serumfree
mephirified (8. Baerrin}thadsddésb@beau&pfms eoiinpls Weilj ©Qtie ddiddbeok of
t he abdom nal cavity. Wen the abdonen is expanded and

f i Expetimghtehimmunelogy Mol.els T [ Blackved Spsaptifie Sublicatiensi ©xford
tak By virtue of this metg' t he nmonocl onal

anﬂ%B@dy TarF¥plno Broar nwgoigeallys coRmalet r o iSeh ferdhads) igelude
%p%oﬁbﬂgg%%gﬁé%&pn& %1% toH! € cl %ﬁ%g] m@tpﬁ&ﬁg QSIll o&allange

nt I one

bechrorﬁ%grﬁv‘ﬂé_ nﬁmoabeandrmﬁﬁo%oﬁ;%%?pmdnémbdsf 0®f these, the
exanpl e, ir, D.M: Handbook of peri nment al

| mammohiogsulit pretipitdtion nethod, Blitdie kapedtbd Boi €titned, ipeferably 3 to

Publications, Oxford (1978). To explain nore
spéémf%%ﬂpqefrs 1&meé@e@ow@na matihetys HeweYRieln this method,

fate reC| n th%gEe LPfll r

elRousY e Gl DAY i ArEeet Iidts TPRRES
af Hoﬂb&léﬁapg{x q¢ rc%&éi Hﬁﬁéﬁog %mﬁlngstﬁ@ aHLlPrﬁ)_ nium sulfate
- ammoni um sul fate preci Patlon thod, Tf 1t 1Is

I epRaibRaiod hdhdl dnicE®s twipt eh®thabIsibhigetddoto at least one method, and
preferably two methods, selected from get filtration, ion exchange chromatography,
and affinity chromatography and the like. In this way, highly purified monoclonal
antibody can be obtained in a high yield. The ammonium sulfate precipitation
method may be performed in the following combination and in the following order:
a) ammonium sulfate precipitation method - ion exchange chromatographic

method-gel filtration method; b) ammonium sulfate precipitation method - ion

exchange chromatographic method - affinity chromatographic method; and c)
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6 times, successfully purifies the nonocl ona

anti body. However, in this nmethod, the yield of the
purified nonoclonal antibody is extrenely | ow.
Therefore, the nonoclonal antibody is crudely
purified by perform ng the ammoni um sul fate

preci pitation nmethod once or, wi ce and then subjected
to at | east one nmethod, and “preferably two nethods,
selected fromgel filtration, ion exchange

chromat ography, and affinity chromatography and the
| | @amoniymt Kylgiteraprecipitagpn ympthed f i ezl nBiBEPonaethod - affinity
ant.i bod

1 b i i high yield. Th '
b e T R

f ol l.owi ng: q0Y ' i £ 0l j re

B \OaE L Bl 80 ADE VD, bARb Rl O PR pretfbhe.
chr omategeaphiple puBiiE@gn 9RkhbE,| b abh@BrciBy haekilaBl} antibody
amoni um sul fate precipitation nethod - ion exchange

c hpwifettigriaplivrexaeplhddAbTab (GIhkit yaokfacumed by Pamihiacia) and the
met hod; and c) S _/Chem cal / Sankyo/ FP0408/ FP0408s
Polifsan bpusd08( PCn) / t sa-ri b-i g/ anended

transl ation/24. 08.05. -.3 a ni.um syl f at o

br oci i PRaPGITCIAg R b2y s T, Py Hgen specificity for
aflfl;i?'i‘al'ntdé 1 gmat ogr aphi ¢ net hod, etc. O these

co |natP8%%? to obtain the nonoclonal antibody with
‘a hi gh (putralygisiof mandtlgal antibd, conbi nation c) is
particularly preferable. As a sinple purification

met hod The myoasena ianfitogdy dwaidbtiiied i phdckestifor isotype and subclass

ﬁﬁ%r?afi%%liﬁ»%iytsw%feﬁa%%%?an%l%%&égtl'aeadi&%@rl'agvexa¢tho¢
m _ _ HBETlgReR:o
<o R L gt 8 CREhRIGHS R B g HEE

NORBRIRNA] afiHoliP Q8 \bbthhied R NEs | Rsdnt@iidd ROshvsit bBiSoncentrated.
obtained is checked for isotype and subcl ass thereof
asAftehbtonel, Wuent abl BLIEdentkihbd cat RdA nethhdds unsed) tide culture
the Quchterlony nmethod, ELISA nethods and RIA_
netypematantTers by divectly| wegedithol adigen gsasption) shiguRimse: In

if  r al antibody.is obtained. at I o

oDy i TRy BRH 0 Ao Qe Ruhtriaciod o iRPasslelip dipres

wh is -used. . th
Cu%ﬂusgcl%l:@%emﬁ%@ Qd chron@éyg : rolaf%g the 1%% zdatdwﬁltbﬁlasgnof the

_ super natant can ectly reacte
aniogeoral S@EiPédyo tas Obd ddgHiifis®. 1Az a further simple method, a

commercially available identification kit (for example, Mouse Typer kit
manufactured by BioRad) and the like can be used.

The quantification of a protein can be performed by the Folin Lowry assay
based on the adsorption at 280 nm [1.4 (OD280) = Immunoglobulin I mg/ml].

| (3) Preparation of humanized anti-human oculospanin antibody

Immunoglobulin G (hereinafter simply referred 1o as "IgG") consists of two
light polypeptide chains (hereinafter referred to as "light chains™) each having a
molecular weight of about 23,000 and two heavy chains (hereinafter referred to as

"heavy chains") each having a molecular weight of about 50,000. Each of the
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addition, if various types of antibodies correspondi ng
to i mmunogl obulin isotypes and subcl asses are used as
secondary anti bodi es, the isotype and subcl ass of the
nonocl onal anti body can be identified. As a further
simpl e nethod, a connercially avai | abl e
identification kit (for exagg Mouse Typer Kit
manuf act ured by Bi oRad) and he Iike can be used. The
quantification of a protein can be perforned by the
Folin Lowy assay based on the adsorption at 280 nm

[ heayy cloppamy light cheihors|agrAel Aruptumy fhmyhich Q.xgz)mmo acid sequence
B 8 5o BB S Ho P TN AGF SPARRT g (ercnater

r ?‘%fgﬁ"édeg ata' ma{ng) %th% %’%& ?ﬁ]ﬁengfon lvgi’ructg}cg(rftl G. | Reavy :

ypepti alns erel na erre
c b}ﬁmﬂ Sand ﬂgmh chy i dbﬁstﬁute”@' g 2anndapéabit eémﬁb&ut domams
23,000 and two heavy chains (hereinafter referred to
asespédmedyy Intbathrtbe heaspchailand thg 11ghtrcbale,cth¢ wariaien githe afiino
about 50, 000. Each_of the 5:/Che
éﬁ@ﬂ@bm bqﬁ@qqgg!pfﬁmgzp@ggbodies is greater than the variation in the other

P9003.6/ FP-0408( PCT /
C PR (0 Smpated s i AR B rnaticerefimgfoo o5 =

Crh%{ngﬁ")ha%% e @?erﬁﬁ ugcotfligo  the V7 Whth&iRs 8NtheHei\y é}ﬁindand

sequence orne out 1 resi dues are conseérved

t hight Hamisire tothslsmentidl§ ia6soviatel 16 Hefred Raddbi regivaf e]nre@dtrast,
to as a "domain") of the three dinensional structure
. ofthq y@ainfitgeddmsinsyconetiiaicrr cometant dimainhdiba coniasnt idoweia hes a

and 2 independent continuous do i ns, ectjve
| PBEE PRESKEA AR AR i8] SARFEher Pl BRIP4 COUF{?@ tefion of

d%‘# ie‘cﬂrw%?dlant i gjdﬁﬂgsoq?lgm tm?e%e? e?hi Itrﬁ%lggg at ?cg ﬁn ized as
t mefo&tg&h%ﬁbs@@ﬁabme hlihS nﬂﬁlﬁfﬁl Fsthi. CAL h edduld aVfiaa Eﬁtﬁmouse

domain (hereinafter referred fo as a "V domain"). At
t hatibody nespbma rfheneisafet rdfg@d tbhe "HAMNBIinsied (tch&chretiey al.,
-chai n and ght chain are conplenentarily assaqci ated

t cﬁﬂﬁlé?rn?@ =v%§r |%78’r3é {18&%)on BeFWS% it thigs fousg H%tlﬁoéﬁeﬁaﬁﬁ‘% e

nstit a const
R ey SR Dot ot e sl Abody oo
Spd%‘frl it 1 Qbcel Brodie &Rﬁ%@i"&no‘i&%e? o ‘&g HOW§§JSG the
I gG f%ers fromthat o uman I'gG  Therefore, nouse
I q&mzreqmﬁwmgﬂm@stan@ng‘mé siegifickybShantiboby t he human

I mune system As a result, a human anti-nouse

ant i bodycardisptortberesititsrod X cotstatlegrephyer doronin bas Hongituylinal

is raised (see Schroff et at
cylindrical structure in which two layers of antiparalle] B-sheets each formed of 3 to
5 B chains are superposed. In-the variable region, three loops are gathered for each
of the V domains of the heavy chain and light chain to form an antigen-binding site.
Each of the loops is referred to as a complementarity-determining region (hereinafter
referred to as a "CDR"), in which the variation in the amino acid sequence is most
significant. The portions other than the CDRs of the variable region generally play
a role in supporting the structure of the CDR, and are thus called the "framework™.

Kabat er al. collected numerous primary sequences of the variable regions of heavy
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Cancer Res., 45, 879-85 (1985). Because of this, nouse
anti body cannot be admnistered repeatedly to a human
subject. To adm ni ster such an antibady to a human,

it is necessary to nodify the antibody nol ecul es so as
not to cause the HAMA response whil st maintaining the
specificity of the antibody. According to the results
of X-ray crystallography, a omai n has a | ongitudina
cylindrical structure in which two | ayers of

anti paral |l el 13-sheets each formed of 3 to R chai ns

archaisyprlighehdins) nBashéon deidagre of «gheyRtion RE Eb@ spqyeRegs, they
ciel ﬁﬁsﬁﬁﬁﬁfda%?ﬁr@%%qv%f@%&% i R e bRy o e a

E I
cgﬁg eﬁgﬁ%gFlt eternlnlng reéﬁg%ﬁ%%&%éﬁ%%?EST Sth edition,

r @ﬁlﬂ'ﬁnﬁdc&@naﬁo 313EPRE A, KdbathiaL]) Hieth¥aiored tHeGhnleVotid @re
am no acid sequence is nost significant. The portions

otciessifiehito 4 hleraGBRs sobgrvtpe basedi calbdoenmegfieamreg efithe afning acid
play a role in supporting the structure of the CDR
arfadueReest hiRrtheamaredit s formch st ek is 2 qesmsenonding dramework

c ecte Unprous primary sequences of the variable
| 3&%5 W%QVV”%‘f&hen1cal/Sankyo/FP0408/FP04083
P90036££:5; gﬁj@f@é Pﬂﬂé Eﬁ@oﬁi&&bféa%é%”@ﬁ 8 rrhthod of preparing a

translatlo 24. 08. - chal ns an t chains.

Basenized ididodicigr eeenoimcbmaaﬁ dattilsd vefowt, he sequences,
they <classified individual primry sequences into the
CDR anthitiaiky, 4 ehimenipsritibadiowaremtepased Ini which the veradblersgien of an

OF | MMUNOLOG CAL | NTEREST, 5th ed
p@%‘@% oiied KB O POIaB, GOEn%teﬁﬁa@a‘eor@{ma?eglotn' Eettved Fom &
Ful‘[u ﬁ’? C. NQ@ A[caﬁ”ﬁ‘{“ifé‘i tal e685f|6§§§| ;ng ' A5 T, chh a

plura groups ‘based on ures o

_ amhﬂﬁer&can@hbo@eéﬂl%%ﬁﬁﬁm ik ?tnhﬁ-lh({ﬁﬁﬁ? amiﬂo avasrebianid Tihadfore,
there is a correspondi ng franework between a hunan

andhea the ubieeriE-raotihogy ligl bdsintferddheves tarlueg perald (f‘fG&ll&.l rESAMA

of 1gG a nethod of preparing a hunmanized anti é
ha§sHeBEmamRNsEDl be indyceddseeiegen ehel 8. T Canreer ém ‘W 990)).

hi tj,b wh t h
Fegt o1 Brtaod i $BRe HARTOR s Pl aoptrea s alenfe fom o
| t j N TBse
(RRAEREA b RARLAR! hER R ARShY T fé%%iﬁ%%’%s%‘s i
( 1Q8bhy,. a thMBbf ifteighting ol HRrCOR apdriid0thto % hihan-derived

cont ai ns many non- human am no aci d resi dues. .
Thantibfdyr was proposed (see Nature, 321, 522-525, (1986)). However, to maintain
immunoglobulin activity against an antigen, transplantation of the CDR alone was
- generally insufﬁcieﬁt. |
Chothia er al., found the following based on data obtained by X-ray
crystallography in 1987:
(i) in the amino acid sequence of the CDR, there is a site which binds directly to an
antigen and a site responsible for maintaining the structure of the CDR iiself, and the

three dimensional structures of the CDR that can be adopted are classified into a

plurality of typical patterns (canonical structures); and
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when the chineric antibody is adm nistered over a | ong
period of tinme, a HAMA response nay possibly be

i nduced (see Begent et al., Br. |I. Cancer, 62, 487,
(1990)). As a nethod for further reducing the am no
acid residues derived froma non-human manmal i an
source, which may possi bl v ause a HAMA response in
humans, a nmethod of integrating only the CDR portion
into, a human derived antibody was proposed (see

N?}%ﬁ&]@ ’clag'%} Pf gbﬁgméd’f ?truc.{t&rg§ Qr)e )detemﬂ@&’ it onéﬂoynaé @[ﬁ{, But also

nog In activity agalnst an an
t INEPHBOLALLRO a6 prdientGPR spéIMEsiieaT thag@aﬁévairk Yortion (see J.
insufficient. Chothia et al., found the foll ow ng
badeldBmh, st 201eb7a{l68D).by X-ray crystallography in
1987: }gi) in the amno acid sec%uence of the CDR, there
is a sPrednitere Brdiees. Hivves suggps %thahwhtahﬂﬂ?cj?&%wﬁéplamauon

bl f h
i Gﬂ’ ERPEIRLRC ko TR0 BLSUR .a Bt oF b mEp ek BRS e
tdd@o Q@ﬁ:ngx? aﬁ%ﬁ%% aﬁﬁl?or‘f It@ﬁ‘r%' éehﬁéillcé RF ¢hePCD (see

plur ity of typical patterns (canonical structures
andpanedcOneivh @ublBandy/ s TRREANE PP % p P03 Sib FA- E’GMQ)B
PCT) / tsa- zf b-i g/ anmended translation/24.08.05 - 41

(ii) 1 Genaillysseon-nfimananomieglin-dstivedontibedy foane which the CDR is
det mnegl‘_s1 t. only by the CDR_but also by the type
oftd & fed i Aefare s o danag p Stherey th;. hegeg anibasy i} hich

fr I

BT A ), g b
t RAdse Wb@BdRe CDR transplantation nethod is enpl oyed,
am.no acid residues of a part of the franmework nust be
t r ans pAapuirg dvhicht shoald fbe reansidendd inadyying cadite (DR triGplh@tion
sequence of the CDR (see _Japanese Nati onal
Pub that theiaefivityrof It}Pﬂ BHpEcEiohalin maleaye ISApyma@ﬁtl iby prasgyving the

PR Sk BRI ehbhblecy O e e L e e i g the

d%umﬁ %[1)%{ onor", whereas the human antibody into
whi ch i's transplanted is. defined as an

" a(c)aﬂpﬁosrubgro{.@n@f PHBSRAthd WeGAbH i98Idcadd g and hese
definitions. A point which should be considered in
cdii) whieh amine acidecsGDR it sekaotsp Ifimnt the framework of the donor,

Queen ef al. proposed a design method for frapsplanting an amino acid

residue into an acceptor together with the CDR sequence when the amino acid
-residue of the framework of the donor corresponds to at least one of the following
references (see Japanese National Publication of International Patent Application No.
4-502408).

(a) ° the amino acid is rarely present at the ‘position withiﬁ the framework of an
acceptor, whereas the conespon&ing amino acid of a donor is usually present at the
equivalent position;

(b)  the amino acid is present near one of the CDRs; and
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Is that the activity of the imunoglobulin nolecule is
mai nt ai ned by preserving the CDR structure as nuch as
possi bl e. To achieve this, attention nust be paid to
the following two points: (i) which subgroup of
ant i bodi es the acceptor -is selected from and (ii)

whi ch am no acid residue is gelected fromthe
framework of the donor. Queen et al. proposed a design
nmet hod for transplanting an amno acid residue into

an_acceptor_i her, wi t.h the CDR sequence when the
aprqcﬁo gcllg reé%%eg’ﬁ%{h&fqlﬁ% af”redal??évﬁ)rsﬁg a’flhaéorao‘ﬁ‘g:}m about 3
COIGRRARNESY R @HR! RS 1D Qirddns i ; 11118%Yb]51§in model and that
ref erences (see Japanese Nati ona Ubl 1 Cation of

| nhesidaibinnam BatiesiactAEN dntatibdnorNe CDR0BRRAAMzed aAbody.
the amno acid is rarely present at the position

Wi t hi nDiNAe efiqodimgadrekvioéhaimor Bght eptiorof théemtelsnanherulospanin
cor r espondi ng{éﬁ?’m no acid of a donor is usually present
at™PIREong ARy i theggssent entiop)car ke ohi#na® ba eTepating mRNA

§Jr oéjr?n Hglgﬁ?%;nh o&%@ /p%f»gbttiigg }%ﬂ@?ﬂ% o%l;llospanin monoclonal antibody,
- PORRBS ke MRRAPED) (HRA- fdidy AILATRAARH L d isolati
transl elllfngon/ 24.08.05 42 (él% It 1s pr egpgﬁeégnt I%Sgtatlflﬁémch
anbRA eacidthglthsheavysildin @ ighichain@fiw dnbibsiyabout 3
angstroms fromthe CDRin its three dimensional ‘

- i muno§l eBHClRE MBAE., the @uaridine tiecysiate - et phenobmethad, and

intergct with an ant,igen or the_ of a hunani zed,
arft P8RS ﬁhlow?wa@w%g hagfﬁé%l%‘/dec’ﬁg}* ‘i’fI BEY F«? aﬂ@%q#ahwever,
of 3t y [0} I ib .
ppiat Bt el R A ARRIGE AT AB ot 2 Pkahon of

NRNANAS freh A cdly R pedforReCBY Iirdd gﬁgﬁﬁhg GothNRNANSd- E\le?r?éﬁ the
ocul ospani n nonocl onal anti body, converting the I\ﬁ
i MBNADMIgS ipaly(a) R Asmrrificatimicearpdraseh 2amtigs $dl)atellnigse or

each encodi ng the heavy chain or light chain of

t Hﬁlgﬁﬁ‘ill\_ﬁblérﬂi‘/ %eqdﬁ Oéséif?oél&tﬁuﬁémﬂmm% FramcpeeHi Infatreby use of the
thi anate - _hot l.. met had nd ugnj, di .

t mag‘%'ang(%rep ‘GEAR, igdPE“zr@“fhy&Feo&’}?P’ ofy cﬁ%adgre?afnh%‘a #%}m%egucrose
ergeh adifHR Weh i o ' ib&S!

o o g e oD, A S B e B og0)
f rdimlegyc €01, 4i66-4p4)r fier prdiding thickgdnaprpadli mghédtied gidNNine

and purifying the
th1ocyanate—tr1ﬂuoro-—cesium method, and the phenol SDS method and the like;

however, the method using guanidine thiocyanate and cesium chloride is also
suitable [see Chirgwin, J. M., et al. (1979) Biochemistry 18, 5294-5299].

After a sinéle—stranded ¢DNA is synthesized By a reverse transcriptase
reaction using the poly(a)” RNA obtained as mentioned above as a template,
double—su-anded.cDNA can be synthesized from the single-étranded cDNA. This
method may be the S1 nuclease method [see Efstratiadis, A., et al. (1976) Cell, 7,
279-288], the Gubler/Hoffinann method [see Gubler, U. and Hoffman, B. J. (1983)
Gene 25, 263-269], the Okayama/Berg method [see Okayama, H. and Berg, P.
(1982) Mol. Cell. Biol. 2, 161-170} or others; however, suitably used in the present
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MRNA using a poly(a)} RNA purification carrier such as
oligo (dT) cel'lulose or oligo (dT) |atex beads or
directly purifying nRNA froma cell |ysate by use of
the carrier. For preparing total RNA use may be nade
of the al kaline sucrose density-gradient
centrifugation nethod [see Dougherty, W G and

H ebert, E. (1980) Virol ogy4301, 466-474], the

guani di ne t hi ocyanat e- phenol nethod, the guanidi ne

t hi ocyanate-trifluoro-cesi um nethod, and the phenol
SDBvergioh asl tlengb-dalled RITKRCR nivthveeviarwhitihe pobtoiogbe udhingeaction
guani di ne thi ocyanate and cesiumchloride is also

sufbereeger zeiarediip egwi CRY) [P, Sadd, By K., (1 97 (] 988) Science 239,
R SR B e eI e nce

reacti i t. Al '

above ane SOl BRI B oA N ALREHA AR, TERLHE VB o
Sy Biithie Siré@ehbidafiRellde, vaHitiois Shentinedledl i6lN miclddrSanism, such as
nmet hod may be the SI nucl ease nethod [ see ‘
Ef Stahetichéaleadi, toAprm e tramform@dtd 7 Ghe Calskgrmdnt caR 50se2B8H by using
t he Gub] er/ Hof f mann net hod [see Gubler, U._ and
I_b;ep"ﬁcafﬁl’megemgt@c(: ng:gymﬂl@wgs@gqe ag@gnazlgg] ’ Esdherichia coli can be

Okavapn/ B o) se a H .an F B o
(1BU3fgT b9 T e Pt S PR, 8" JoR, B0k miol. 166,
howeneo], ik 5B ' i um
e Chem]’cal / S%E %gﬁ%‘gﬁ%@ﬁ%&%@’?ﬁmwu in the presence of calcium
PO el el Bra@AQRHPCHIpAitls ar Fiitidilng/ ehldrRiddesd adding the recombinant
translation/24.08.05 - 43 invention is the so-called
RTDPERvastsor lodie samnetanteella  potethatvdisn aphamid is usedtas @ mector, the:
" (hereinafter, referred to as,a "PCR') [see Saiki, R

K. ?aaf?lﬂa’im.lst(%%sbpy S epfctheodue resitarics qreness as, myeptipne Fbove.

donBiBs | A PR o e 02 b AR o eroup e

a glagBEigdvector to obtain a reconbi nant vector,

which is then introduced into a m croorgani sm such as
Escher i A&dv method of seleotifgz sragn havdnpsd dPNAnwhicH leecodes each of the
~transformant can be selected by using tetracycline

r eS4RUREH O8 Ddewiegi anti-hymany, eeyletpae emarociongh apizhody from the
Escherichia_ coli, can, be transformnmed the k n

o DT TRuest i AR AFovtn 885 P 1 gl G TBCRitM can be
557 y iy

o P R e e A ey e R0,
chkwhiogerativn ofuis rléthied edalbeskigeed. and addi ng t he

" reconbi nant DNA vector to the conpetent cell. Note
t hat -wHarMeathpd wsing aipalynerassdtbain reectioct or, t he

- When the amino acid sequence of a desired protein has been elucidated in its
entirety or in part, oligonucleotide primers of a sense strand and an antisense strand
corresponding to a part of the amino acid sequence are synthesized. Then, the
polymerase chain reaction [Saiki, R. K., et al. (1988) Science 239, 487-49] is
performed by using these primers in combination to amplify a DNA fragment
encoding heavy chain and light chain subunits of a desired anti-human oculospanin

antibody. As the template DNA used herein, use may be made of cDNA
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pl asm d nmust have any one of the drug resistance genes
as nentioned above. Needless to say, a cloning vector
other than a plasm d, such as a | anbda group phage,

" may be used. As a nethod of selecting a strain having
a cDNA, which encodes each of the subunits of a
desired anti-human ocul ospanign-nonocl onal anti body
fromthe transfornmant strain obtained above, any of

t he nethods described bel ow can be enployed. Wen a

i i I e A A

( Bhor¥BlohA dniitold By @ rdversY FRisesashaicion.eact i on When the
am no acid sequence of a desired protein has been

el uci dabedNAnfragnsent éntsiprevtayedoranibe disctly integrated into a plasmid
ol i gonucl eotide priners of a sense strand and an

arterigebsese of ¢ apremercigly ewplablakicpte- o Altemativelysthe RN ALfement
aci d sequence are synthesi.zed. Then, th ol yr.nesa

o e LA o o g AT IR b EObE e Gag RIS, or
239ntir2 | ' t 8z dn B Sin

e A feorh g B B R B e R ek = »
chabe. and |ight chain subunits of a desired anti-human
ocul ospanin anti body. As the tenplate DNA used

her ei nFogremplry 2 besthoedd epéminiigle partial amino acid sequence of each
S: / Chem cal / Sankyo/ FP0408/ FPD408s . ) .
PITBEEY HRIoAEIPET Priespapis MeoaiRes datibody of the present invention

AR o e NS R e

n-ocul ospani n .

mé&bﬁ{@ésisﬂﬁtcbl%‘ﬂ%h%a@ogliﬁ%ﬁ 8@ tHeh 3RS $Aih P8 Keterminal amino
reaction. The DNA fragnent thus prepared can be

di acél tdqyenice bE gacht sebunitnbsingaarp hasmitit proeit soqudgeruEer 'athale,
comercially available kit, etc. Alternatively, the

DN SQ- 34 mamufactgg bp Shigpdan EopoEP®et i ng a desi red

| | abel i the f t with 32P, 35S .
gig?Fn?ygﬁ_ogéﬁ?%?ﬁ?ﬁ%C_ n%g“ﬂ&%rF z%?P%EC%ﬁg%Fgﬁﬁ@nml
nygialdlbt h%cﬁ%al“aﬁx‘tiﬁ&dg‘  frofdfh, fom REORSired PinsBAIR o Brmindd as

nmet ho exam ning a am no aclid sequence of
e a@bntionsd dbiand 1s perfforiraa iricbrdabti¥estthaCk ob&aethdll [see Maniatis, T,

nmonocl onal anti body of the present invention is.
presfar 61983) ipeMoieoviat Glpning oA dtzborgtosn dMenselb Gald Spyna Herbor
of _a known _net hod such as . .
Laboratory, NY.], and more specifically, can be performed by separating fractions
corresponding to vector DNA from a cell and excising a DNA region encoding a
desired subunit from the vector DNA (plasmid DNA).
(b) Screening method using a synthesized oligonucleotide probe
When the whole or part of the amino acid sequence of a desired protein is
elucidated (any sequence is taken from any region of the desired protein as fong as it
is a specific sequence having a plurality of configuous amino acids), an
oligonuclectide is synthesized (in this case, use may be made of either a nucleotide

sequence presumed based on the degree of frequency of codons in use or a plurality

of nucleotide sequences of conceivable nucleotide sequences in combination; in the
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. el ectrophoresis or colum chromat ography and then
analyzing the NNtermnal amno acid "sequence of each
subunit using an autonatic protein sequencer (for
exanple,. PPSQ 10, manufactured by Shimadzu
Corporation). A nethod of isolating cDNA encodi ng each
subunit of the anti-human -ogsl-ospani n nonocl ona

anti body protein fromthe desired transfornant

obtai ned as nentioned above is performed in

acgRidancemy ﬁ%{ [eégg}gﬁ?ﬂg% gIeTe MRS els_ BiAL | gn l?-l\éiaredu?qtd by

al. (1982) In oni ng aboratory nua

Cointbgrapihg B@simOIBQE to ERRAFAMAS Yhe D¥nd aci® BB used as a probe
spemflcall%l,g can be performed by separating fractions

c oflabeleg oviti )y *tSoondeetinyy hybNAizEd witha mieddellalost Bt iosiwhichathe
DNA region encoding a  -desired subunit fromthe
v el Nér OfhmansirEant sFaipNAenatyyd st wamehilizede anbtien Siernpsitive
synt hesi.zed .ol i.gonucl eoti de probe When the whol e or
pa?aﬂﬂim?ﬁgwﬁﬁ?ﬁ%dacid sequence of a desired protein

s ol ufkdahetle (e SRAUENESorkified ANH JofDR-RE %y 0N Qb -

of the desired protein as long as It 1Is a spe

. seGlisspcehemival Mgdificdtion idthiddy s M@, IAQHoUsd Bibae W. (1980) in
acids), an -oligonucleotide is synthesized (in this
cafdethedsen FpgymsbooyhiOh 499-5@61dnd theadidnonymsleptids chginderavimagion

eBegRs PR v ioes ek A rrac Saadtbes of

. I . . . Cone in
the o FEhabycdf khSE: PSR ERet Ul iS0R Bep.deme o
( PEdorédeat-diE Bad BeARRACE dsed (o ShRbleOModdnc08okbas “CAPALYST
| atter case, the nunber of types of nucleotide .
s e8fide pod model 13 7hEDNAsgeticdyete.| mdnafpcaiddisy PeniisEine) Japan Co.,

as_to correspond to the am no acid sequence, used as a
prb¥e (I abeled with 32P, 35S or biotin); hybridized

with a nitrocellul ose filter on.whjch_.t.h f .
Lt anst SRR PHieR e et Bl R R SRy Biggine
th i 4 r ag i | el i

e TSI KaugEL HO-0 RO LS pRISY i
t héetddtmed in€ludibe te REFi6AkeqiBite fdf CATA Cmdnidt MeRrhisgeamino
Maxam A M and Glbert, W (1980) in "Methods in
Enagjdrstqugnees 65 the4gavibaiglin andl lightechaind 8 dx pnssitletat defgmine the
chain terninggion met hod [ Messing, .,J., and Vieira, J.

( 1%155 aELReACoSeqYEIge @f@l}e_ heavy chain and light chain of the monoclonal

antibody of the present invention. _

The heavy chain and light chain of immunoglobulin each constitute a variable
region and a constant region. The variable region further constitutes
complementarity-determining regions (hereinafter referred to as "CDR", there are 3

sites in each of the heavy chain and light chain) and framework regions adjacent to
these CDRs (4 sites in each of the heavy chain az;d light chaiﬁ).

The amino acid sequence of the constant region is common to antibodies
belonging to the same immunoglobulin class regardless of the type of antigen. In

the variable region, the amino acid sequence of a CDR is infrinsic to each antibody.
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Recently, an automati c base sequence determ nation
systemusing a fluorescent dye has been w dely used
(for exanple, sequence robots "CATALYST 800" and
nodel 373ADNA sequencer, etc. manufactured by

Per ki nEl mer Japan Co., Ltd.) Using such a system al so
makes it possible to efficigatly and safely determ ne
a DNA nucl eoti de sequence. Based on the data of the
present invention thus determ ned including the

‘nyel eotide spaguence and the N-term na

f DNA amk. no
OO 4y HESREE B oHO HUBRAVDE IR0 AR SFARTE S Phmiperous
[ : [
B e o S DR R B B frameron
mesqehenat sinfiltk ibeMdyn e fubenifr ESERErehN @b ERN as TG as they
heavy chain and |ight chain of imrunoglobulin eac

- cdwbng tathe samevsabgralyl see Kagt. & Aared ala (108 hsind Bequemgiod Rroteins
- The_ variable region further constitutes L
conmhRalesisal Exjctem vk B by DP BTG of Hieatbiend Bpmin Services].
r e Q_as . ', there.are 3. sites Ln,each .of

¢ nEEHREE S PrmErE A Ry oo PRt 7 darshe
adha6RMnd tfrthel BRIBnERSedidh B dablF atnthoBRI seBfientd) %y%ﬁ}ﬁ)(ﬁng
chain and light chain). "The amno acid sequence of the
cahshainb atidgieqindss of ciEzavy chaknhndothdilight cail efie Bgi-hman

the sane i munogl obulin class regardless of the type
ofocalespagarmonaglonalivntivedy efbthe presgitonventine veith #ie kaewe amino

.sequence of .a is, intrinsic to e ant i body.

S a/q%h%ml%lg? )dgﬁu e I—ghap’s, ebgl}alrp ofa 19£H1, t{'xat 1s, f}ée framework
P - FEL R .

Cronal SERSIT B e BR K Benfl BRIt someimes sy then e
Stgeddtalconpaest naAd AdsaC IflschRHASRCHe daindweik ridifETsQdSwn to
anti bodies, it is known that the position of the CDR .
artave hmitimngtdf 18 iminofacaisgse Kebatse gl eiteismbayed. sFoi this, in the
bet ween the subunits of different antibodies as |ong
asniipRdy offey BrggEnt gventions Higehain denedtu ot fhecleamextslt region at the
A .et.al. - (1991) i.n."Sequ Pr.ot ei.ns f .
oSS Pt e WA SO 1o 2o g8 Bl ey gp amino
HeRlds s a0 abiTBIhcEBY Y Rk hmﬂ_ﬁ‘%{c%fg%aﬁ' dnlibddy PR ShiMiRd.
to determne the position of the and franmewor K

regi onk autndryrdnheby drtificielbnmbdifiing e peptitdeiaviegcie Affeatino
- acid sequence, by conparing the am no acid sequences
ofacichesqpengy s ehcli of Bnd-PRe of Jighit chaingi v lgfvy hains or a partial
anti - human

contignous amino acid sequence thereof, as determined above, thereby
approximating the structure to the tertiary structure of the CDR actually taken from
within the anti-human oculospanin antibody molecule, a binding activity capable of
binding to human oculospanin can be imparted to the CDR [see, for example, USP
No. 5331573]. Hence, a peptide containing the same amino acid sequence as that of

~a CDR or a partial amino acid sequence thereof is also included as being a molecule
of the present invention.

A modified amino acid sequence can be prepared by deleting at least one or

more amino acids from its original amine acid sequence in accordance with cassette
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ocul ospani-n nonocl onal anti body of the present
invention with the known am no acid sequence data.
Note that the chain length of FRHL, that is, the
framework region |located at the side proximal to the
N term nus, is sonetines shorter than the genera

| ength of 30 am no acids. lngsone cases, the franmework
region is known to have a m ninumof 18 ami no acids
[see Kabat et al. cited above]. Fromthis, in the

an al
N L S R

C hHufleit 8cid 8, RkorSind D3 f%thﬁ?h ﬁ@as@; eferably 30
amno acids, as long as the unction of the anti

human codl espaniypes diidiNAcdynechesreat bé pdiudeddn addordance with a

summary, only by artificially nodifying a peptide
haeliSFP@ﬂﬂDhénf:@@ﬁefYDaﬁhmcalhfc penthesigingne auelsiceastd fof example, the

coRFPgUsE R e Httaele N o oo ee s s

abRyf. ﬂmét@%ﬁ(ﬁ@%orr@%@ﬁa?ﬁ% ﬁai Qt?am%t HCAU Bftedd ? l&%@n per se.

tertiary structu uaI y taKen

Wi ARY BodoR énayHeiselBetsmn M&ﬁ{aﬁwgﬁﬂﬁp}ﬁéﬁdbﬂ e dPAneelleRrmed
bi ndi ng activity capabl e of i nding to human

oci @Epidmcn vgithna bestamgya miegtebdt oy t:dmsidm fhe degqudnoy with which
exa USP . No. 5331573]. Hence, éftLde : )
coff? Piw .a%?gu%eﬁe % Hicehaghical adhy Pé@ahéfwé cgdony ph theypuclegptide

CEBoGsh Bl AT Aor bl SEUBR OR okl B
| nuRRAt ép@cﬁﬁcaﬁy,niﬁquf,dr&a‘%@ﬁhﬁ‘ﬁ sRELSL IR AMBALRe$PMNeBEd [see Mark,
prepared by deleting at |east one or nore am no acids

f r DtR.J &rsalo(1i984)NRrioc.aNath Acadi Beis UGUEI; & 66D-5666] asthgnC §ynthetic
wi th cassette S:/Chem cal/ Sankyo/ FP0408/ FP0O408s
POOBLmtgy %@ﬂ@pwh%a qiqswed ingdifipasioded

t I /24.08, 05 - Toshi.m
0 o e oisoatahie o D e e B BF DA can
Nugifb%fd eé&is d g;%] enBREQTRI RAY 5@!@,\%8@{{ QY& of By anfi-human

242- 251 various types o uences can

pr o¢lilsspshih MoAct@RIARBEIMbilthe Presdt! Bl HtRA ?’@EE_] barlg ftm:rDNA to
chem cally synthesizing a nucleic acid, Tor exanp

t hthe fpllavaph experimeintgetiommeadatsingc: ]ﬁrsbaaDNtAnlahqded Wwith Ia-ﬁﬂP]dCTP
et al. (1984) Nature 310, 105-111] Not e t hat codons
c o EEFEEF W&hﬂl’i randQEISRIFRE rrsﬁﬁhq#dse&&ealbar.geAéﬂ prchYgeelsiein, B.

A BBy Senelintozh 83 Y wE cB 0 BB ot e Mot T o
al. (1982) in “Molecuiar Cloning A laboratory Manual" Cold Spring Harbor
Laboratory, NY.J. - _

To explain more specifically, the DNA to be checked is adsorbed onto, for
example, a nitrocellulose or nylon membrane. After it is denatured with alkali, if
nedessary, the membrane is heated or UV—irrddiatei thereby immobilizing the DNA
onto the membrane. The membrane is soaked in a pre-hybridization solution

containing 6X SSC (1X SSC contains 0.15M sodium chloride, 0.015 trisodium

citrate solution) and 5% Denhardt's solution, and 0.1% sodium dodecylsulfate (SDS),
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in accordance with a customary net hod by consi dering
the frequency with which codons are used by the host
cell. The partial nodification of the nucleotide
sequences of codons, nay be perforned in accordance
with a customary nethod, nore specifically, in
accordance wth a site-specigi c nmutagenesi s net hod

[see Mark, D.F., et al. (1984) Proc. Natl. Acad. Sci.
“USA 81, 5662-5666] using a synthetic oligonucleotide
pr| i red nodifi t|on Fyrther nore

oo BB AR R e er  SOCEPh e e i
za anBY BY dlbd Go Wel &e.%cﬁ%eglseﬁnan REaY Yo HaR B £l specific

t chain of an anti-human ocul ospani n nonocl ona

aﬁbt&\bl@d)f 0%k M0hepRmESHALthe ReAgRENGS 1D YnaSidih«iCiti 409C tdvemight.
DNA to the folromﬁng experinment perforned using a
pribbsaidiihe mombrade iMwahhe[daNiQQ@I 88T Rt roorfempyraitgdpceminutes
with-the random priper neth %ésee E |nber

VEgeratiEngs, fgther (ashes) WABW Cochle eanﬂsfu‘bﬁpteg to

nslatlon nmet hod [ see Nhnlatls T., et a
(%g@%F%QTB | ecul ar A oning A | aboratory Manual " Col d

Spr i NQU&RE BRI aforeRABMARS Mibthobl - DNA TR By BidizedBhith the DNA
speC|f|c 'y, the DNA to be checked is adsorbed onto,

f @hcod@igaarpeayy chaifi drrlighe lchaih @f eheohumatized améirtioman exculospanin
After it is denatured with alkali, if necessary, the

nmentbosyef the Hresantdavestion xan e iselkiad &@m 2 rradem gDNA library or a

| : ggg%éflﬁ :l‘lé apg[sge %@D% Eg Pzﬂlez L]E’%aqmn‘g{q?ﬁcp@ﬁzpo%&gteg?ﬁoﬁﬁow
tr| sogln S?ﬁﬁ CRRAL, % __Odl um chl ori de, 0.015

ate sol Utlo ) a d 5% Denhardt's

sol ut i path oIk DNﬁP/gegaﬁicm&Qﬂ@pml t5él b fordr@enti&NdB) manner can be
S: / Chem cal / Sankyo/ FP0408/ FPC408s

PI0eSekH Bt 40 {pRSTp vetory Which gindregtheteidtroduced into a prokaryotic
trans| ation/ 24. 08 05 - 48 and nalntg?ne at Zﬁc for 4
hoi PakasyotipBps cells JB dhuum 7, eepmraping & expyessed in

a ed to the e ri af.

C&{%a Iﬂgﬁaé\?g g‘?g aﬂrcsglrg%crp&l;od hsyﬁ'rt %’Iﬂé é.s ?—;@ rﬁ&i’x% 895@r1§e% in
CRggAdn 2nd pidierahiGIRE" AiluphahS ofMdsBhBh nﬁl@ib@dy'@@’gragra h "(1)
over ni ght. hereafter, the menbrane is washed wt
SSEQ3&mmﬂoﬁmﬁ@ﬁﬂemabﬂhaxﬁ@r 5 mnutes several tlnes,
further washed with 2X SSC for 20 m nutes and
subj ecfelfrction centaining @h agti-dpign oculospanin antibody protein produced

within or outside the transformant cell can be treated by various known protein
isolation procedures based on the use of physical and/or chemical properties to
isolate and purify the protein. B};amples of these methods include treatment with a
protein precipitation agent generally used, rultraﬁltration, chromatography, such as
molecular sieve chromatography (gel filtration), adsorption chromatography,
ion-exchange chromatography, and affinity chromatography, or high performance
liquid chromatography (HPLC), dialysis, and combinations thereof.

To humanize the anti-human oculospanin monoclonal antibody, the amino

acid sequence of a variable region must be designed such that the entire CDR
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Usi ng the aforenmentioned nmet hods, DNA which hybridizes
with the DNA encoding a heavy chain or light chain of
t he humani zed anti-human ocul ospanin anti body of the
present invention can be isolated froma random cDNA
library or a genomc library [see Maniatis, T., et al.
(1982) in "Ml ecular doniaggA-Laboratory Mnual”
Col d Spring Harbor Laboratory, NY.]. Each of the DNA
sequences obtained in the aforenmenti oned nanner can be

| N{REGRE B84 2N mSPLES %ﬁcglr@%agteﬁ ﬁE’Fﬂ‘@écﬁxQné%a&té?ﬁﬁed are

then introduced into a pro or eukaryoti c host

Cefrinspibited toSa Midan abtitedg EametbRkyistlidhe DNA) can be
expressed in the host cell. The expression nmethod is

t he safeneestiotady.niptdesighitie s hninbeeed antib&He i @cceptdr subgroup is
of anti-human _ocul ospanin anti body",

b ;
P;%E%{ea%‘;%geﬁ}hefﬁ}%%%%%iﬁleéiﬁesof antigen" set forth

abgve. tion. containn .antis n_ocul.ospani.n
an%i boct}? I%?% ec’logl’glﬁl? tgo u‘gfeadhea\%' ?%Inﬁ a%‘i' 11%[134 EE?LH é)%taﬂ(@‘.“gn Bicfan
U1 2BHE RRAL aGlutall§ %Ecmdgt il &4 Eéélué&ﬁé iOHSd Aeun
protein isolation procedures based on the use of

phiysi calthcughlfiercosbiraiiendf Phicape thairesnd Dligt ShdiRbea aldroup is
purify the protein. Exanples of these nethods include

t reapipnsd; the haavachapy apddhelight duiipineyabs denivad&om different human

, N d, ul filtration, ch t aphy, h
ST 15 el 4B AR T SR B v
d i o _
SOSSEEN 80, SHL L SBAR ) B SHRE W e gy

‘pedddonghaRBgn of itk ihos WesEBERY, 3RAYhd EFlsEasus BqAbNSES In the

and conbi nations thereof. To humani ze the anti-hunman
~ ocpreseap amvvientiomp g bforeadentiortel] bgyddelinésh magnbenemplagédd  However,
sequence of a varijable region nust be designed such

t hiEreEFrerlisetiyeanetins ¢ fotla®Fi cal / Sankyo/ FP0408/ FP0408s
P9Q036/ EP

0S5 RN LR G UATEEE b s et
R g A e Ry
f otol thows .of €donee rifokrotha libary ofpriesy gRuaef ohuhidrzefbody. In
anti body, an acceptor subgroup is selected based on
t h@eW%mWe%wsa@P idagrse ofidenthe ofithewmiho auidsdfithe FRmegion
of bea‘}wgc%aava/ongrhgdnan%rc]cgep’lcoir %Qr} bcCSr\]%‘taid‘tn7090 oramic(nrrg:.omgy g%gﬁging such a
method, it is possible to reduce the number of amino acid residues of an antibody to
be transplanted from a donor, fhcrcby inducing less HAMA response.

There is an operation (heréinafter referred to as "molecular modeling") for
predicting the tertiary structure of an antibody molecule from its primary sequence;
however, the accuracy of prediction of this operation is limited. - Therefore, the role
of an amino acid residue appearing only rarely in the subgroup to which the donor
belongs cannot be sufficiently speciﬁed. It is generally difficult to determine which

amino acid residue of a donor or an acceptor should be selecied for such a position of _

the amino acid residue in accordance with the method described above by Queen and
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~anti body having a naturally occurring am no acid
sequence is used as it is; b) although the conbi nation
of a heavy chain and a |light chain as a subgroup is

mai nt ai ned; the heavy chain and the |light chain nmay be
derived fromdifferent human antibodi es. The heavy
chain and the |ight chain mh%@h are to be used may be
sel ected fromanmi no aci d sequences with high identity
to those of the heavy chain and |light chain of the
donor, respectively, and the consensus sequences. In

t h%o-wmké@e nHOVeReB it Resardandseviglf the eetestion oreiddde)i deéd passible to

e, ed. .However,. .there are alternative
%/eﬂ §E SLe %Ifcp’dﬂglw gh @%Q?tﬂ%%loéfr‘”éfobﬁﬂ%r ation of

the co neth nma

enpl oyelzfg e :‘B ggfélge vg%tp %Snmgwé%& ?H}%?] %l%mo%ﬁlﬁth‘)ds by
| i plavidBigad fovel mBthBi @R idedB8Rtgl 3 a:hﬁlotéaﬂsa‘eﬂ%d FofOROER of a
fromthe library of primary sequences of a human
anddnon dyd - ithportatthfes enadrehiengi the smdvire dad ﬂuﬁtﬁoﬁie)@fae@DRfof the
identity of the am no acids of the. FR region betmeen

. a #¥¥br and an acceptor can be set at 70% or nore.

| b h
onbor Bt & e el ek S PRt S ﬂ%%ﬂﬂeg\gfecthmi s
tr aneRlaRE 8linb 010 i RN e nraﬁ]ﬁ&-? Yerdrf) ﬂ}écﬁfl{]gf d (?021?3% lrg"ﬁgﬁ;ted

response. There Is an operation er el na

t obsathe miethoé eithiddneaBeleki Ng”) for predlctlng t he
tertiary structure of an antibody nolecule fromits
pri mar yn $eaygminse acid roqemess, of e dowurandythefacpeptat sthemrthe

of this 8 eration.|s |limted. Therefore, the role of
anC%WFR?B ﬁé.aa“%%ﬁl% E;Félda‘ffp‘éfa‘ihrﬂﬁ Re iifer e |C§Ph| hernis must be

t d
?%% ed yXH;!ﬁr?el@iofalugddmg € Sgougéeﬁggslf%ﬁdl elncﬁfdfmﬁ guch a
deée@rcmm QarehinGhbe ﬁﬁéﬂl&b a?sCAdil t4 BahsMenOferBrf QARKrO 5§ @0 cDR

acceptor shoul d be selected for such a position o

t héerivad fromdlcd dbnoresi due in accordance with the nmet hod
descri bed above by Queen and

S: / Che Qv etk @ye{:pgmgg,dpp@4‘d)351apanese National Publication' of

P9P036/.FP- 8( % . émjar t?x ) L
t BB e 'g%C'I NG s sl ensd of Ginspianting;aq amino
acssd fé@iﬁﬁeeoﬁ"ihfs I?i? R %Hr UL ARE fad a((fﬁv% séq%eﬂc@ Llf]rc satisfies
possible to uce the frequency wth
destésant onatof e fmgbmﬂﬁad@ The present inventors have
further inproved such humani zati on nmet hods by
- prbvi dilhgamingaeid is reetih ocksaft at thepbsifign wighiar haman FRaegidn of
derived fromthe FR of a
an acceptor, whereas the corresponding amino aczd of a donor is usually present at
the equivalent position;
2) the amino acid is located extremely close to one of the CDRs;
3) it is predicted that the amino acid has a side chain atom within about 3
angstroms from the CDR in its three dimensional immunoglobulin model and the
side chain atom can interact with an antigen or the CDR. of a humanized antibody.

In the above, a residue satisfying requirement 2) above often exhibits the

property of requirement 3). Therefore, in the present invention, requirement 2) is
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donor and inportant for maintaining the structure and
function of a CDR of the donor. After a human
acceptor nol ecule for each of a |light chain and heavy
chain is selected, the am no acid residue to be
transferred fromthe FR of a donor is selected by the
met hod nentioned below. In_the .am no acid sequences of
the donor and the acceptor, when the corresponding
am no acid residues of their FRs differ fromeach

ot be determ ne aci d.residue
oh s s T e g G R O ereR Rt e prosns
CafrQeriofl fﬁr%alﬁls%dsre i@ Jhothe BGPEFRY i
structur e1 of the CIDR . er(lﬁve%l ?ﬂeo%ﬁtﬁhgb%%%%?e?{e&%ﬁaewm
al ﬂzelﬁﬁ)lésap;ﬁtp@t&emuomﬂg_t he Japanese Nati onal

Publ i cation of - International Patent Application No.

4- 802408 aminperidde ratlyt presesipitathe ipngjtiem withinnan FRakglon of an

resi due OE‘ the FR into an acceptor together. with a
CDRCERIBo BRETES the cqriespondingramuno agig of 8 40%0r G usughy pregent at the

fogés%cgg?ogﬁﬁgj tions,. 1) The amno acid is rarely

prese € p05|t|on within a human FR regi on of

ANbACC eGP HRY tertithed@Rrd BBAGOIHESIRRN LA HraTindOty Ay
donor is usually present at the equivalent p03|t| on;

~ 2) canstituantianinaedidl aiol b det €OR eantir@naitigerc bo %R CDROBEp tlf be
the CDRs; 3) it is predicted that the am no acid has a
&H@lsﬁlﬁ%@% atomV\nthl n about 3 angstrons fromithe CDR

its . three.di izn |.obulin nd t he
SI %l)e c At Roséqognpg W“F%tag?vﬁcfsn%ﬁ %féncaé’ﬁ{‘ﬁcgo glasér 4i¢{@mnation.
CQ%s:Qﬁe gy humani zed anti body. In the above, a residue
sat1sfying requirement 2) above often exhibits the

préper te pakitioe GUhdt KRR ford)s-a chRRELEER betwbeh B R Q8AANd 2
i nvention, requirenent 2) is

S: Jightt e al /| Sankyo/ FP0405/ F' PD408s
P90036/ FP- 0408( PCT) /.t sa- sf b-i g/ anended
t XB% PEAmER/2oU reradugds transplanted,fpm e Rapicthe depor.

present itlefiad oM dbodfes SRS eR O LS poph! ohed o
doffio Sciff Roukh@ abﬁﬁéd‘h@ﬁ%fo? bR br hRAEI R 0sibE: th the BB lass of

satisfies the fol
antibody is defined as “usually present" whereas an amino acid found at a frequency

of less than 10% is defined as "rarely present".

In requirement c), as to whether or not “the position mentioned above is a
canonical class determining residue”, the determination can be made uniquely in
accordance with Chothia's list as mentioned above.

| In requirements b) and d), molecular modeling of the antibody's variable
region must be performed in advance. As software for molecular modeling, any-
commercially available software may be used; however, preferably AbM
(manufactured by Oxford Molecular Limited Company) is used.
The accuracy of prediction by molecular modeling is somewhat limited.

Therefore, in the present invention, by considering X-ray crystallographic data for
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a) the amno acid is rarely present at the position
within an FR region of an acceptor, whereas the
correspondi ng _am no acid of a donor is usually present
at the equivalent position; b) in the tertiary
structure nodel, the amno acid presumably interacts
with a constituent am no acid atomof the CDR and an
antigen or the COR loop to “transplanted; c) the
position nentioned above is that of a canonical class
determ nation residue;.or d) the position is that
V\Anartahlefxcgms of oot entibodies. dbe reliebilisepl B HERGATe gedigted by
and a ght, chain, then the am no acid residue is

t M%W%?‘?&F“g camheenauates BA%P fEPYonor . I n requi r ement
A" ﬁ%cg'{gfa@p oAl B B HANR T P LB O TR

ound reque 90A)or nore at

9@1& sgﬁwbl@ &beaSREW, $ '&Q%@&ﬁe Qf:twe&ﬂﬁ#obﬂﬂlys ik shorter than a
Ined as "usual Iy present”, whereas an am no acid

f @amel obithe amfnrce"qheemwer Waalsasding biiwol06ms slusl 66| amesironss, the

“rarely present". In requirement c), as to ether or
newo moﬂﬁ@ulp@snetaswmemw éh‘é@ dep dVaaly contgct. ¢ SdAF epr hand, if

R GO E P AL IR RE P BBy
e ééée%n & 31%b ?ﬁﬁl add’ mgg gﬂ&ﬁse ne rHlérté?) th&! q &ﬁtanc@‘ﬂfeeﬁlu E‘@e‘i‘age

e -ant s varlable region nust be

p %&&r@ﬁé]?gmﬂﬁg arkY2106,€2.9 éﬁ%ﬁx@fntsvyﬂ\ﬁseo Fomgsminac il imrassumed that
nodel rng, any commercially avail able software may be
udgdrogiohending may edxist dlotweemdM afamesn ufFacthames: By *@#@%Pe

et %&«ﬁﬂyﬁl%&d@ewem&%%%ﬁdé%ﬁ%%n ST L gEroms

I(Ijq?@ ég%?éﬁqﬁ %Eﬁ?agg ?% an ﬂ%ﬁ?c%dnﬁ R fol¥edRRRIeA fe'aREhs.

S: [ Chepyj, c@l / caan iyl FROAORLEPRARBAographic experimental results for
PO00360 ERLS (ROB BaT) 1T e o ?’3/ anended

t r@ﬂs&latrég@wsz@.v@ﬁmﬁfmﬂbcﬁdks watheaiosition @gitnER gt whinhi eoptact
anti bodies, the reliability of the structur pre icte%le

byWIthrtheéEiDﬁl apn ho dwipd matheahizh écfeﬁ\%’éllcla é?géﬂﬂ‘?sﬁ ot fhs subERY:
following positions can be specified: in the hght chain, the 1, 2, 3, 4, 5, 23, 35, 36, 46,

48, 49, 58, 69, 71, and 88th positions, and in the heavy chain, 2, 4, 27, 28, 29, 30, 36,
| 38, 46, 47, 48, 49, 66, 67, 69, 71, 73, 78, 92, 93, 94, and 103rd positions (numerals
all represent amino acid numbers defined in the documents described by Kabat et al.
The same definition will be also applied below). When the same standard as that of
the molecular modeling is applied, the amino acid residues of these positions are
confirmed to be in contact with the gmmo acid residues of the CDR in the 2/3 portion
of the known antibody's variable region. Based on the findings, the sentence: "b) In
the tertiary structure model, the amino acid presumably interacts with a constituent
amino acid atom of the CDR and an antigen or the CDR loop to be transplanted"

means as follows.
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In the tertiary structure of the variable region
constructed by the nol ecul ar nodeling software, such
as AbM if the distance between two atonms i s shorter
than a value of the sumof the van der Waal s radi us
of two atons plus 0.5 angstrons, the two nol ecul es
are assuned to be in van der_Wals contact. On the
other hand, if the di st aice>bet ween at ons havi ng

pol arity, such as anmide ni trogen or carbonyl oxygen,
of the main and side chains, is shorter than a
d|staﬁhendémmmrmxbmagefamvdh@genﬂmﬂﬁﬂ“myhdﬁ§ﬁﬁﬁ@@TO@GQH
angstronms plus 0.5 angstrons, i s assuned

hy:glpt@;‘g é?ﬁﬂ'bﬂ;\ﬁ (ﬂ% RS gygg:p S0 [5BE \;gééh]e positions Sfw t]:uo% the contact

rther t tance
"R B G, e B 8 TR SRR PP ks o
a ﬁg—:ﬂﬁ IRt hivl selic21iGS SR Sminbakid 3kidue
ig:%?gr onldé?'édﬂl o?}rrre gelt%(gweeérg%phg S;a?torlns On the ot her
hamsh tfe 860X Pyefataist M lodgr apdek,Creguipendnretialnot skt tisto -
- for variable regions of various antibodies, as the
paeshndidepaiicon the FR at which contact  with the CDR can

subgr of %&f@hﬁ%ﬁ% Egﬂa%ﬁﬁ T BB r regeen
4311 E@"ivy ggam 85‘5] ﬁ;;nlighg 21? 1%‘%1{1%311 ﬁillgﬁgg%ﬂtg?&ﬁx&ﬂ@fs FrofP the

he}@\f%f eRehograbhic? expélimesisl ré%@]ts %9 thd6variaBR, redons 47 ,various
9, '66, 6 69, 71, 73, 78, 92, 93, 94, -and 103rd

positibodissit (srmnﬁm:ﬁshat héalvy bbq:nm—hglﬁm:hala wontect axfreuentiyisdpesved
defined in the docunents described by Kaba

et at.
| Tres thehfeStudhidh 16 dh ¥ pa B8l fﬁ%‘iﬂeﬁ éu%sia%mamweﬂ% the

t h; at_.of del i
i 3367 ggmi%e%} %Fh nl(94 UG %cét# it ges i qfliljtiwes 03| t F}g(r:]asses
ar fd sﬁfﬁﬁ%t hinWohiact 8 e@{&eﬂq @i riblecul
r e“gl %g@ ﬂg 85%‘%? cha g%t?(% pI)lorot [ gn1 %{)f t henknownecu °
anhbimdy ' s5d vibé icakh& lfcﬁﬁioﬁrhgrﬁa&&fh any tdne dfi uhelletﬁtgsmerttlbacd
sentence: "b) In the tertiary structure nodel, th
anpasitioas; i trinpplentatioalsifythe Amaoareid resldop fepne @??S@CPIPU é‘hPreferab]Y

am no acid_atom of the CDR a dan?iF en O.I;i t1 CDR
| oBpiorEehe I?P%Ffscﬁi;eéﬁ?@ﬂfeme AE0Ch KPR 1T %%%151 erafih.

S /Cher,fl ﬂg\i{ggnk o FPQéerS egf) ??ﬁae e\gr chain and light chain of a

P90036/ SalFf amen
t rﬁﬂﬁéﬂ%ﬁoﬁfti%n% 9&105 At ahﬁbdﬂ?' %%@rprdmeinwmwnl danabe

position in the mhlch is expected to be in contact

W pﬂ@dﬁd&&bmrﬂe@mﬁe&mlbddba}mw one of the positions at

whi ch the cont act

For example, a plurality of polynucleotide fragments comprising a partial

nucleotide sequence of the DNA, of 60 to 70 nucleotides in length, are chemically
synthesized alternately from the sense and antisense strands. Thereafter, individual
polynucleotide fragments are annealed and ligated using DNA ligase. In this way,
it is possible to obtain 2 DNA having DNA. encoding. variable regions of the heavy
chain and light chain of a desired humanized anti-human oculospanin antibody.

In another method, DNA encoding the total amino acid sequence of the

variable region of an acceptor is extracted from human lymphocytes, replacement of
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between the FR and the CDR is reported to frequently
occur according to experinental detection by X-ray
crystal | ography, selection of the am no acid residue
fromthe donor is preferred. In other cases,
requirenent b) is not taken into consideration. The
sentence: "d) the position is, that which forns a
contact surface between the 4heavy chain and the |ight
“chain" nmeans the follow ng requirenent. Fromthe

X-ray crystal | ographic experinental results for the

v AFeleRides isRsTigrRedon theaiegion sncodimgiafeaR &% 2 methgddnown to those -
copfirnrned th hea chai n-1.i ght chai,n contact is

¢ RHRTE e BE%o HERest Pictiond QiSRG Neliined,§ Afey the
™ . . . , . . ot

3o BB A aEYfh I RbiE Ak A8t B MR oo Uce
| rentbdind 1€ GDR offifd donot B 9B ESzed W TiBatbd siROSNMblidabd. Y 19%his
heavy chain-light chain contact is predicted in the :
nmoVa¥e ifl 1 possibttetoi obtpirathd DNk coadingctaripds ir¢gians od¢hrectesvy chain
V\Aa&lﬂ ,aF%ho_n'e of the, aforenenti oned osi tions,

t raRAdigPtehein of & Aesipd hypanizer aati-Hamen equigspanin #t9RdH he

donor ' rably perforped. .In o r cases,. ..

Fequi r SRR R Bl BRI ag* BustblER P BRR A sprmprisine

DIVAN B Nére6lig) viibleRb Rk 891 Reald cﬁ!ﬁﬁ E!?l@aﬁ/gﬁr Chh 3 ANfhsired

[ ight chain of a hunmanized anti-hunman ocul ospani n

arttunaoityd afiti-hivearp besedphnin nangbbdyo prefamablpein eodee Owitly the

t he nmet hods_descri bed bel ow. For exanple, a plurality

of OVEaRy prRsiontE e methag HAtten eforipGent.nly. £1168r (198%)) described

n'dbc eoti de sequence of the DNA, of 60 to 70

nuclt@6tides in length, are chenically synthesized

al ternafel romthe.: n ' S . '

Ther ea? %erl"'(%ﬂaﬂl‘nnrglgp\?is %éﬁﬁﬂggﬁ“&nﬁcﬁ%ggﬂt ?gﬁé ?eﬁ%nrr?eigg]ﬁgén I%Ir eencode

armealifitiera athirlol AL REnaASdsNEspNvdly BRSOhich BreldBiifed Wel¥e ligated

it is possible to obtain a DNA having DNA encodi ng.

v dpieadhl @hareyt desigrefed tah éAhasMB), fohthie salend dongghtenchaiAnsense
a desired humani zed anti - human ocul ospanin

of
ar B R 20 10 4hBbdentidese thersdnalionpe ferrdolgi #hg2 ( PEmerof@Y) to be

arn 1 g S n the variabl e regj.on of.an
CRBaR D PR R TN SRR S ot of 20 0 40
I SRERESIE Werdharisr (EHRAIGE 04080fERE W e 3' si

" P90036/ FP-mO408( PCT)/ tsa-ri bﬁﬁgﬁ%ﬁeé e 3'side of
~ t b PNt beoédd (BB a@chemPlly Buthesiobd. d dRrthampsy, hahi@dicithe
“the region encoding a 'CDR by a nmethod known to those
sense primer (hereinafter referred to as "primer (E)) is formed by ligating a

 nucleotide sequence of 20 to 30 nucleotides to the 3' side of the DNA sequence (A)
and a nucleotide sequence of 20 to 30 nucleotides is ligated to the 5' side of the DNA.
sequence (B). An antisense primer (hereinafter referred to. as "primer (F))
complementary to the primer (E) is synthesized. When a PCR is performed'by
using appropriate vector DNA containing DNA. (A) as a substrate, sense primer (C)
and the chimeric-type antisense primer (F), DNA. in which the 20 to 30 nucleotides
of the 5' end of DNA: (B) is attached to the 3' end of the DNA (A) can be obtained
(the DNA newly formgd is designated as DNA (G)). Similarly, when a PCR is
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skilled in the art to introduce a restriction enzyne

cl eavage sequence. After the region is cleaved wth
the corresponding restriction enzyne, the nucl eotide
sequence encoding a CDR of the donor is synthesized
and ligated using DNA ligase. In this way, it is
possible to obtain the DNA encodi ng vari abl e regi ons

of the heavy chain and |Tght Thain of a desired

humani zed anti - human ocul ospani n anti body.

Furthernore, in the present invention, it is possible

t perfrlhed by DbAg epprpprist mectorDNN Ae novaining IidA i (Bblee a substrate,
regions of the heavy chain and Iight chain of a

' densisersel primern@h padiie shireripiyRsrferss pRESP i ANANR Mdy20 to 30 -

preferg g%EFEbaCCfr“?QZﬁ)Ba%gﬁﬁggﬁ$ogerlagﬂl?%@ggﬁ%“mlﬁ

CERELLGHE DRE LG A EPLARIRGEDNACED]) ARHAONANG) and

uences encode wo different

- agen) Qhea% Go $OHLREREs JnEMBET tsideesy the MINWhIG)Nfoah & sequence
désired to be ligated to each other, are designated

asorfpymanttaty (ccmaat fhomedt Hyeths ARk & 6 nustrotidesicarbes' sile SEhsdNA
primer_of 20 to 40 nucl eotides (herejin fte §5ﬁg$§$

t @hs The maphfﬁe@rmﬁ@)@ s Cioere iELFEFPECER S ©)
t Bmilgs Eﬁﬁgf nce I]%@”) %ﬁaﬁg ag ﬁar&t err eg rffea&%% Ohrkdleh
" okt Bbink B I).)NEAH'epé?t l%riﬁ‘é?laé)r?ﬁnatl @ta%e@ ?olﬁ:-wu? sear@falink h@cira

sequence (B) are chemcall'y synthesize Furt her nore,
ap@ﬂﬂldﬁmﬂ'ﬂz& fbrylﬂsemtcsenﬁ&rd}ﬂd)um&r stfanéede DG be rthe elﬁr&almgdoﬁ the
as "priner (E)? is formed by ligating a nucleotide
seomplhwentay moleptide3Barrtet seidrded pProtufias Fingls Handad Raels

e S G ag b lbn BE R o, BBy & (hBrapigapS DIV
S oelijgﬂagf% &?Hgd%&sﬁ%ﬁﬁ?é&@% %@A&%ﬁﬁfd Iﬁﬁfﬁt(ﬁ hgated to each

erre tary to

%ufaer e () RarbVihgFled ed- eﬁmﬁmgpemsﬁ@ mex faomre gutiotyate,
usi ng approprlate vect or containing DNA (A) as a

S titrsdenset [rimes €65 encbuhe aetise (<€) pringam dD}. h eIn Ghﬁ mmtmwﬁlen DNA
~antisense priner DNA i n_which t

nEEFENE A Rolfeglpﬁ e°f5ﬁ keawy shaipgnd( Bﬁhﬁ éhaé& togaﬁleaﬂ*’t fpman

ST Rche? S e APt R DB Bt o 1 ek B human
PO > §§FCT) iR 6R! DRAN3hdala ERGCASO4RAR of human

a-rftb-ig/anmended
t imAshedblih 246 Ry 85 usedms DNA (A) and (B), on a case-by-case basis, and

subjected to the ligation reaction mentioned above.

Note that codons corresponding to a desired amino acid are known per se and
can be arbitrarily chosen. More specifically, the codons can be determined in
accordance with a customary method in consideration of the frequency with which
the codon is used by a host. A part of nucleotide sequence of the codons may be
modified in accordance with a customary method such as site-specific mutagenesis
(see, Mark, D.F., et al. (1984) Proc. Natl. Acad. Sci. USA 31, 5662-5666) using a

synthetic oligonucleotide primer encoding a desired modification. Therefore, if
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performed by using appropriate vector DNA containing
DNA (B) as a substrate, antisense priner (D) and the
chinmeric-type sense priner (E), DNA in which. 20 to 30
nucl eoti des of the 3' end of DNA (A) is attached to
the 5 end of the DNA (B) can be obtained (the DNA
newly formed is designated %3 DNA (H)). In the DNAs
(G and (H), the 40 to 60 cleotides on the 3' side
of the DNA (G forma sequence conplenentary to that
formed by the 40 to 60 nucl eotides on the 5 side of

t I§echpRimer [siesignedeso #af infrpditge PRI tagiAw agdthergpiter ghoreigally
d subj ected tn, PCR G d (1i e f d .
AR A os it AN Sor R AR GH adEt Peshein
X _ ! e e
i T R e A S WA

forns By]trmegaatinﬁte@dh%fotw DINssdriB fhesbnPWeidiont ths obtained into
anneal ing of the conplenentary nucl eoti de sequence
r egi pressiorpratorydi prgkesyatigl @ stegntedogacd! ¢ap be itthsfomed.
in by a subsequent extension reaction to obtain a
c I%:i“ﬁ%eﬂﬂeret VPP enpdacing et pRPAPRIBES PROMISTS cdt B Seavegqarelated) to

TR IDRAA) o LB Lamad (3 spch S

(lebr@Porinpupiideat €, the sense priner (C and the

~antisense priner (D). In the present invention, DNA

encodi By varteDief rtgi gthal ntenkiemady albdva) @ sseombingitt athBirien
of an anti-human ocul ospani n nouse nonoclonal
arveripayin ampeds perot mapuiaetorr qasidl with bigh puritiand in high yield.

R B S LB S O SEE R Sy
used a’fhe%&ﬁ%%% g&ﬁ% gt&)bod? Def8rs CtgsaeﬁLQ%[ahC&%igocgﬁlz%vzﬂ\ges}ﬁg the

subj ected t on’ reactron nentione

Nekge dehidined OURANS 6T REPAINEIAE hiBad cembsdek. amh entARikhn

are known per se and can be arbitrarily chosen. Mre
s peulbfpiagialcoypletelaintndatisodyanan be otieired iy medethed using a2 human
accordance wth a customary nethod in consideratign of
t FEthodEpRdMeEE RaueEe ATl a Rumen dauposomie JEagmenl contaigag the

A part. of, nucl.eotide. sequence,of the..codons..ma e
SR R a8 B S 1ineb B0 BT REB YRR g
S INur§ ks C 1 6T, PBENBS 11597 (BEEiwaVBE Kor d2. Riuc. BLid@lRes., 26,
(1984) Proc. Natl. Acad. ScCi. USA’81, 5662-5666) using
a p.Byneh, 1898 [Yogitita ¢l.ed bl denifkl CEll Teshaoldigyn Basicdhs iApplled
nmodi fication. Therefore, if

S:Aspersnivelal 0.9ahkyd (et FROMERBda, T. and lijima, S. eds.), Kluwer

f ?g:%gqﬁ 4 'Fiizl)’gh]]?s%gl%é gg‘%}ﬁ%%?mki il a?f%po%? Rath, Acad. Sci USA4, 97,
722-727, 2000, etc.] or obtained by a method for obtaining a human antibody derived
from a phage display selected from a human antibody library [see Wormstone, I. M. '
et al, Tnvestigative Ophthalmology & Visual Science. 43(7), p.2301-8, 2002;
Carmen, S. ef al., Briefings in Functional Genomiés and Proteomics, 1 (2), p.189-203,

| 2002; Siriwardena, D. et al., Ophthalmology, 109(3), p.427-431, 2002, etc.]
As a method of confirming whether or not the recombinant anti-human

oculospanin antibody thus prepared specifically binds to human oculospanin, the
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- 56 - each priner is designed so as to introduce a
poi nt nutation and thereafter chemically synthesized,

it is possible to obtain DNA encoding variabl e regi ons
of a heavy chain and light chain of a desired
anti - human ocul ospani n anti body. By integrating each

of the DNAs of the present invention thus obtained

into an expression vector,?’aprokaryotic or

eukaryotic host cell can be transfornmed. Furthernore,
by introducing an appropriate pronoter and a sequence

r el Biaethethod usdieROEWsiating d@r &sibbdy titantof anhiswpunzedtOPUse 1S
each gene can be expressed in the correspondi ng host
celitably Bynpleyed- ue of t he net hod nentioned above, a

reconmbi nant_anti-human ocul ospani n anti bo can .
manuf et dy BRRTBATIHSA \PPRORGh SOt Y %h&“kﬁ*%?bﬁmﬁ&mmﬂn
yield., (4) Preparation of anti-human ocul ospanin
cgﬁﬁ¥%¥e human anti body The conpl ete human -anti body
refer s o HHdRmhag BELSPEYin RaNbdgs @btajhet ve 2 ryehel described
sequence of an anti body derived froma hunman )

- chf ogwesaNe's. Threpauiion- bfimani-hwen osphesianinc rpbalye  BOFRIY
anti body can_be obtained by a nethod.using a qspan.f 1
aneittsbrips fedinlesiony a0tiits of HEmFmer oSt AT BB oREctically
fragnment containjing the enes for -he chai-: n

| dgRERE &) ROGF o5l RS EYTR g q%%’gmﬁlo"?hﬂ ﬁbﬁkg@‘%dée?hese
al_, iBhi i diSei - iradndecul®Sahin HUkolivas body,
y 208 °dlaé??#{%léﬁ?H%é’:“%‘zgmﬁig?tf"%%?ﬁu%%g447- %}Zns, To0g.® %
Y@ Bihgawortit, c@icerdtion ofAdeliRl Thiabfore] eehnal bgysed Bas inedigargent,
Applied Aspects vol. 10, p.69-73 (Kita%ama, Y., .

M wpeleiiculd, aarwtheispéutia, agent & scancerk| Thfe ACHVY i ety guti-human -
Publ i shers, 1999; Tom zuka, K K. et al... Proc. e
Acgeiospaain antijply iy peutralising ﬁzb;l‘,mé‘ﬁﬂo%m&?yc F’ﬁ R%?mg%thgs%%g "
by .a method far_ obt.aini. - Rt | | WiEeh human
fﬂﬂﬁ%ﬁmgﬁgﬁﬁmﬂP%@ﬂgﬁeQ% 5?3%’%ron@g&ﬁﬁﬁgﬁcgﬁ?ﬁbgdy

| 'cﬁﬁﬁﬁﬁén{nsﬁ BvAMILFRSHON®, ekplaimorebpaifically, Nkeimhibyadyi avtivity
Opht hal nol ogy & Vi sual Science. 43(7), p.2301-8, 2002;
Cagzfiet, d8erneihedaby , cuBniiedf inmgyse | fibrohlast tdelngrairgeNBRA18s which
and Proteomcs, 1 (2), p.189.203, 2002; Siri_war%egafﬂ1
D. ovetexpiksses ymenioghl ey addinggp apt-hyman gcujospanin gyipody to the
etc.] As a nethod of confirmn et L net.: i
r OHHIST WANE Hh PO, r?ﬁ?]cen%?ﬂﬂn%s g%\r/:ﬁlﬁs an{(’i E’Sd@& Pﬁ%@eactwmes
pre L4 ' i i@ GHIvAE R@N b detbritfined.
S A b by BB op g g e wves

POPRRGJTRic 408{ HIGR)ahti Hiamah otidéspamindatbody against a cancer cell in

vitro can be determined by antibody-dependent cytotoxic  activity,

complement-dependent cytotoxicity or complement-dependent  cell-mediated
cytotoxicity exhibited by the anti-human oculospanin. antibody against a cell
overeXpressing human oculospanin. To be more specific, 293T cells
overexpressing human oculospanin are cultured; then, an anti-human oculospanin
antibody is added at various concentrations to the culture system. Mouse spleen
cells are further added to the culture system and cultured for an appropriate time.

Thereafter, the ratio of induction of cell death for the cells overexpressing human
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evaluating the antibody titer of an inmuni zed nouse is
suitably enployed. 6. A pharmaceutical conposition
contai ning an anti-human ocul ospanin anti body From
the anti-human ocul ospani n anti bodi es obtained by a

met hod described in Secti "5. Preparation of
anti - human ocul ospani n anti‘body", anti body

neutralizing the biological activity of hunman

ocul ospanin or an antibody specifically damaging a
cenvbaspanire [s| degsapined s Tig qffmhﬁtp Hr UITOREAH PPUQRaniy atibody in
obt ai ned. Thes néamtibo i,es, can i.nhibit the %:oLogica
AP RS PR SGRTITER At oY N RED TR Bb 8 s e
ot he. , ratl o C :
e 07 na RUGERE chOlh i Rulome iR b 1o | Walogenc
t Qﬁf_h@p@&éxﬁre@ﬂ%]nﬁurﬁaﬂrqcﬁ@%ﬁm anBnted@ining & ¥hike athe cancer
anti-human ocul ospanin anti body in neutralizing a
btglsogi cal activity of human ocul ospanin in vitro can
be determned by the ability to inhibit cancerati of
‘a cel |An pptippdye Hivp abiained SecssPethe @%%%%ﬁf‘@é’sog uman
To explain nore_specifi.cally, the inhibitor Jyi '
o i TeBerte o A B PRl AR D8 BNy 5t T Pl fen
S BE@&%m’Nth?sIﬁi WRLGRicaMR! &E&fieﬁﬁrsﬁsa fbeutical composition
ocul ospani n, adalng an anti-human ocul ospani n antibody
t GortiR€ irCeahbdd Rt hf @Mk iafh aN@biod dar e ne enhumilogiesd diagmsis of
this way, the inhibitory activities against focus i
f onalredt dissase. c AAschy type ofiwaricen skindasgsh and mslagpaat Hking Hf skin
be determ ned. The cytotoxic ctivih of _an . .
afiIceR iEh bEcrwiopshi Pt rEd dYetathi gtmﬁt&ga% diagpesef
in _vitro can be determ . [ ependent

cytSt ?ecwﬁlb@? Wegon a{:eonr?g e&%%&o@ﬁ%%%%%ﬁép}?s cytotoxicity

or POD‘F}leg;S}Egéhf He0RBE $RIvides ol pra@oicakiREl cofosiion icoithifing an
exhi bited by the anti-human ocul ospani n. anti body

agaii-hshad c@lidspaniy esrefopdiesmi ey fummant oesefuds fernitreatmppt, a
be nore specific, 293T cells  overexpressing_ human i
obrensprticailyapeseptaile (dilsent. coear, SRLHKET - fler, preservative
ocul. ospanin. antibody is added at vari ous

c GRYRRYIIBRAEEYS: the cul ture system Mouse spl een
cell's ﬁgs%%)gt]cﬂ{c% heheaddeds ta%h‘afh%c@&ﬂc%% cYabr rﬁr@;?%é:ion ina

cul ture or an appropriate tine. ereafter,
I YhiSnadbntic1d UehpdaRion§ aetdingde@tthe f gesehh dneetits is preferably

over expr essi ng numan

non-toxic to a patient to which the pharmaceutical composition is to be administered,
in view of the dose and concentration. |

A pharmaceutical composition according to the present invention can contain
substances, suitable for inclusion in a preparation, which are capable of changing,
maintaining, and stabilizing pH, osmotic pressure, viscosity, transparency, isotonic
condition, aseptic condition, stability, solubility, release rate, absorbtion rate, and
permeability. Examples of such substances for inclusion in & preparation include,

but are not limited to, amino acids such as glycine, alanine, glutamine, asparagine,

arginine, and lysine; anti-oxidant agents such as anti-bacterial agents, ascorbic acid,
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The effect of an anti-human ocul ospanin anti body in
cancer treatnment can be determned in vivo by using an
experinmental animal, nore_ gpecifically, by

adm ni stering the anti-human ocul ospanin antibody to a
transgenic aninal overexpressing human oculospanin

and dete E H@’ e in e cancer cells,
ar?PF‘B%‘di}‘ 38%&?‘1 359?%? K DRt EeieSIGh @ @5?8@%@6
. acctfd‘a t¥r. %fbl.tf%g&ahgladrg&%&%%a%g é—ﬁl s%fﬁngﬂlt f‘ilpe?s Xuch SRgppnnitol

speC| i cal Ing cancer CelTs expiessing

OGuitl @BBRB] dReltnglipBity buchSis BthYRA GANB M fetraRSRRAERITIAY: Rtphx
phar maceuti cal conposition for use in cancer

t rfeaingntgents ascharesarbifdingy pbvinyperrolidihe)MBrotiofxeal and
di agnosis of  such a disease. As the type of cancer,

smy oxgerl- Béﬁ@@ﬁ@qﬁan dhigkerdng nagﬁmtSOsuOQkasnglump.cmonayand
ancers trg_ﬁmf an., be treate

nt i
e e G bt 2 R e B Sl ppnose,
E | Id&ﬁ‘lﬁd S’&’mﬁhﬁé %afg’g%[:gjl Q%Ioparn‘?ss eﬁgvo}smﬁﬁﬂénltso rEmulmﬁers

provi des”a phar tica conp03|t|on coht al ni hg

artolyvinylpRfoleding; qseaRiafiveaniuckh Oy lown nitfecaliP Uﬁﬂighlﬂgﬁ }liblaptldes
“for treatnent, a pharmaceutically acceptable "uent,

c depg-rming otaMier i ives, , bemmlkenitine rchlopide s é:amzaauev esahthd/ amd,
ent substance to be used

|

Sﬁ%ﬁ%@h?@%ﬁ%ﬁ%@e ﬁfteﬂfml@m&%rﬂwﬂna&&ewh&rhwdme sorbic
ding to th

AL RS Mhtin BRERER) LR SRE B i BRE o ene

oBRthyREe PREIIIRESWIdE8k sﬁdﬁr@ dnhiSRnd SorbRo1Bolysorbates such
admni stered, in view of the dose and concentTati on.

A apfmpm@agjtagmﬁ, RESHpsoshitah Gastea Coadysditag 2@ 4rdepqlysefatt 80;
i nvention can contain substances, suitable for
i rfEriesimEnsych a Taitap érpmeth@ﬁnnwﬁcéhmap@l@@pdb F’féblb'f)’ enhancmg
chan mai nt ai nj n stabilizin H osno

308 Pn o5 bt gt Mpu e tonariing it (o agents,
cqnqe t
oY eargée Qiri‘oé]tn@ﬁ@ Q'gsor ?{g%&{#tg({%éalﬁﬁlﬁgb 5%35% SU&bAS%B#IHﬁ Hloride,
Bpatapdien chibrige) ertanﬁm@bm&es ThO bmbi |0 88 sibtadces added to a

preparation include, but are not limted to, am no
adgieheragion fis algfegdbibc[)ﬁé to dl0Artiomes, mgteupmidrabdy Odstoalfatineethe
weight of the anti-human oculospanin antibody. Those skilled in the art can
appropriately determine the formulation suitable for preparation of a pharmaceutical
composition depending upon the disease and administrétion route.
The excipient and carrier used in a pharmaceutical cdmposition may be a
- liquid or solid substance. Examples of a suitable excipient and carrier may include
injectable solutions, saline, artificial cerebral spinal fluid and other substances
usually used for parenteral administration. Furthermore, neutral saline and saline

containing serum albumin may be used as a carrier. A pharmaceutical composition

may contain a Tris buffer of pH 7.0 to 8.5 and an acetate buffer of pH 4.0 to 5.5,
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hydr ogen sul fite; buffering agents such as phosphate,

citrate, borate buffers, hy®focarbonate, Tris-HC

solution; fillers such as mannitol and gl ycine;

chel ati ng agents such as ethyl enedi am ne tetraacetate

( EREA)May be isppptemehted withgoditehdrs! asher kompounds.f eA plarmaceutical

pol yvinyl pyrrolidine, cl odextrin and

hmww@n @swrdlegi@;;t«hﬁ waw%l ivRtiqnnhavkign? ﬁ@le%t@% ferapasition is

manti ose t : carboh dr at
grEﬁﬁﬁ% &E&ﬁ%ﬂ“ K 8t 1%%?@59?5%? i fogfi S 2SR R BU6L
tri hi | rgn

R Rl A ?@”‘.“é‘f"ﬁ%“‘

pﬁﬁﬁﬁrsmhlcw@mmgqae a@a hlﬁmnnwueﬁpdnaf attbo@itan be formed into a

~ pol ypepti des, base-form ng counter ions, benzal koni um

c tophilizkel, prbdwreitgen aslafbpmayft ¢xsipgant elich ag BICHASE-0S al ,

phenet hyl al cohol, methyl paraben, yl par aben

chl or WaXaharaseuticaly ?HHHJOSI Eﬁ‘ d1°°°<§ﬁ1f8g ﬁgdﬁ%@ e JRYspticRe can be

sol ven suc PraP len

ST EEt e, e SE i oy Sy afiien, ™
a5 Rint Ak moﬁ&hﬁ‘aﬁf&ﬁ bﬁtaep?ep%kkﬁlt&n 8P b8 YBHEH dbp%ﬁd:ﬁ% ﬁﬁénsthe
PEG, “sorbitan ester, polysorbate 20, and polysorbate
8Qiminsatiafi@c riethiod. SAS han amtihuinkao rculosmanet hstivodie contained in a
l ecithin, cholesterol; stability-enhancing, agents

s uvbmseuélgadr enseposision agenrding gp : the | presentc ipvataah b s ghigher

agents;. transport agents, di | pe X
IR R CeUorean aer Paid Bt biend” B BBk Seng s
chl.or u I [ (o]l Na]
RSy ¢RBLE° T et QRGP R LLBE Y, P Sissditon
prc@ﬁs%@*@m VOO tHa0is1 1 1bWéreme KaDueptRfiggirbihe dificacy of the
10 tinmes the melght of the anti-human ocul ospanin -
arphiedsuticalhasposiod betheimesehicinvgntion ah 2 lapyr &e-i élfhgqe@re

determ ne the fornulation suitable f ar at %

a Yapra draBduthecdgse aé@ﬁ?ﬁo%fl fb? @hara@ﬁ%ﬁlaﬁr@er@agﬁoq ﬂg D Blsent
d d ad
CiRTRR LKA BT et i el B plebhll @Pfpanin

l 'aﬂﬂb&hg%a)spé éﬁlﬁ%&ﬁ@@ﬁ%emgﬂ(mElﬁﬁe%s@aﬁaﬁ'lﬁt@ﬁlﬂ%f 1 to 30
excipiéent "and carrier may include "injectable

Salay$ inGASmosid of Aout A tté f00ahgkg.cer ebral spinal fluid

and ot her substances wusually used for parentera

adni ni Exareplesoef, formus eftrephapraseutival gamgtosisign Ph ke FFrgers Avepion

may include injections such as drip infusions, suppository agents, pernasal agents,

sublingual agents, and percutaneous absorption agents.

7. Search for a substance having direct interaction

According to another aspect, the present invention is directed 1o a drug design
approach for obtaining a substance capable of inhibiting the activity of human
oculospanin based on the tertiary structure of the protein. This approach is known

as a rational drug design method and is used to search for a compound capable of
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phar maceuti cal conposition may contain a Tris buffer

of pH 7.0 to 8.5 and an acetate buffer of pH 4.0 to
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transl ation/29.08.05 - 60 mchh may be suppl enent ed
with sorbitol and other conpounds. A pharnaceuti cal
conposition according to the present invention having

a selected conposition is prepared wth a requisite
putffigigntiinkibiting pr sctivaingrafyndtion.rspcloas eagynzaticyotpiiyl dr biading to

proguct r.a ligquid product. To describe . this nore.

6 pRBBFIRIE(T LD r A8 GRATHF Of WEhp BRTRIBH 2uHIERF Abfgior
th i,z QL ' i.b be f d._int
S s SRV el CRRARD BMGACK b ET el dicTBbERE e

S UghlfeeaBm Edfon @S Gucthye RP BENBRC Sl ds6ain £RHRRS S QB resent in ention,
accordi ng to the pr_e'sent Il nventi on can e prepare

f oz gpmeradlytvenileinows enaiiod wich as &l-rayeeystallography or nuclear magnetic
gastroi ntestinal absorption. The conposition and

c OTFEdRGCAOPHVaBYY ean eeysad atfughermpre, e seaneidnenfor op desitining a
upon the . admni stration nethod. As an anti-hunman
OB ET P AR B St oG oAy FriRBB P fed drug
co (o [ t h ' LO

P B AR (CRDT) ol e bk 1 B BRI LML dow mpleculr
ot weightv@igsund (herbit@Aey Publeathl Woi dov5831 5)aihibitiab i action of
ocul ospani n anti body for human ocul ospanin, as

expPdds kapvinwhitfeisdkpsditatétan a nowh gersntic (g furateatng chronic.
that is, the |ower the Kd value, the higher the

ef FERBEYAGITe By yiReef sihiagastheds ivRgstibis o lrtainjgsubstance

r [ .on at a | ower dose, Therefor base
o B SO of nufhie ot e BLonEhe B Bumen
COSRREHnirBr 8F itHNGHRY @RCRleractiBy SBLN HeOn@nRCESARLGAD and
be determ ned. The humani zed anti - human oculospanFn

antthérdelyorsmy be admini stered to a person as a single
dose at _an interval of 1 to 30 days in an amount of
about &uthargoreparcagginegto FRethap Rwsctothefnsssant isfention relates to a

harmaceuti cal .co ition of the present invention
o IR ENIE AT b ArEn RS gPaRiR . i PLFSR Advention, T other

S i Al [ .
oSbesld SRS o RSHSRRL B98I o UL Ay, e
f ogpecificdlfysthaeeiayventon] idiR6d tol NicRdcdini rith ACLP SUEND phrBrer

anot her aspect, the present invention'is directed to a -
dr prgtetielsf epntrolling the activity of human oculospanin. :

One aspect of such a screening method comprises a step of bringing a test
protein sample info contact with human oculospanin, thereby selecting a protein
binding to the human ocuiospeinin. Such a method includes purification of a protein
by making use of its affinity for purified human oculospanin. To describe more
specifically, first, a sequence formed of 6 histidines is bound to human oculospanin
as an affinity tag. The resultant human oculospanin is incubated in a cell extract
solution (that is, a fraction passed through a column charged with nickel-agarose) at

4°C for 12 hours. Then, a nickel-agarose carrier is separately added to the mixture
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approach for obtaining a substance capabl e of
inhibiting the activity of human ocul ospani n based on
the tertiary structure of the protein. This approach
is knowmn as a rational drug design nethod and is used
to search for a conpound capabl e of

S: / Chem cal / Sankyo/ FP0408/ FP0408s

P90036/ FP- 0408{ PCT) / t sa- rb-8%g/anended

transl ation/24.08.05 - 61 efficiently inhibiting or
activating a function, such as enzymatic activity or
binddthemgistere isdndubgranat, 4°C dbramedwounr Afidathe adckglnagasosherger 1s

of such a conpound, a protease .inhipjtor ervi S
SRR ENRES B Esb AEP YRRt dR0i BTl e PR 18 the
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R P S RGP TR RUTD dueh SE i on DUtiBbed in
9§14 %El?}e%‘ryac%ll iok NOWR JEREEPFHBHER a88ly26dt8Yetermine its structure.
crystallography or nuclear magnetic” .resonance
cangeicatiby canatt RLifis s dedetibécheaveringludes aspateinhivhigh bids

or designing a substance for inhjbiting the functio
oflirdrtigram hooer owirapaniv, ard acRrafsin HIMEE FePPI RS afEbynwith a
met hod ( CADD). can be ysed. As an ex le.of this c ;
APICER HOICE RS il GHTED ASCI Y RDai e g dné Bty
Publ i cat i on MWD 99/ 1 Enhi-pit HNeuALt |RM in [see
A%ﬁlhwgmkﬁ%ﬁﬁqﬁﬁwtﬁ%gé%éygggfggkiggact gs a n03§%nm [
gﬁﬁﬁé}h&n@i ugvEQEind, egﬁ;%pl@n&;twni olumé, heBimdanual  series 5,
arthritis. By virtue of such a nmethod, it is possible

© t oTebicibtioral fittoshesstgation medicdl' pp 21 el ¥ @rblisheshbsoY odedtrelrP--
ocul ospanin by directly binding to the human
odtd-Aspanin or by inhibiting the interaction between

t he hupan, ocul ospani d other fac 4 Fu :
accor'|ﬁjmﬁﬁmﬁﬁogﬁ§Pa%3§%8t§ ?ﬁ%xﬁg%égh diﬁbé%%?%ﬁaggmm
" 2083 rOb Rt eYRERL SRR 0SS enMrl NoliBRNew Genetic
- ocul ospani n of the present invention, in other words,
a m@kaals MmabakNpd76:81 caublistek by ndpdbite Gretlitd:), tayd efwo-hybrid
human ocul ospanin. More specifically, the present

i syga iusing raleat o5 a tamanalien selh (FpeHBeHaUMeSF g RURp g mentary

_ e i o
Dol AP OGBS TRE HReioeh BPORTs oM oD

. { f Ralel i " lehir ega).
BB CRee R il Oy Bid St Bh G oAb Brmcge)

a 1@{1\%%&, the JRdsBRiNEnd A ik R& [uER eRWiakpemetiodsSuch a

met hod incl'udes purification of a protein by_naklng

use of Iff ¢BNAfdEianpdriner poteu dirdeitly cor Hodizastlp dritreeipanyih homan

descri be nore . ) . )
oculospanin in this manner is available, it can be used in functional screening of a

substance inhibiting the interaction between human oculospanin and the partner
protein.  More specifically, a fusion protein of human oculospanin with
g]utathione—S—transferase can be prepared. The fusion protein is allowed to bind to
a micrOplate covered with anti-glutathione-S-transferase antibpdy and a biotinylated
partner protein is brought into contact with the fusion protein. The binding of the
partner protein with the fusion protein can be detected using alkaline phosphatase

conjugated with streptavidin. When the biotinylated partner protein is added, test
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specifically, first, a sequence fornmed of 6 histidines
i s bound to human ocul ospanin as an affinity tag. The
resul tant human ocul ospanin is incubated-in a cell .
extract solution (that is, a fraction passed through
a colum charged wth nickel -agarose) at 4C for 12
hours. Then, a nickel-agarose carrier is separately
added to the m xture 5:/Chefd cal

/ Sankyo/ FP0408/ FP0408s
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t substaheat iacenARKd Q8 (5 same6Bme andelettea substapre which promotes or
i ncubated at 4C for one hour. After the nickel-agarose

c tahibite thejbinding (fthecfusiar prptei ateethe partner Brofams hiyghisomethad; 2
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C?ﬂh@;ﬂ%@hﬂﬁnb%&&d gil extract solution. The purified

Y

oteln 1I's analyzed to determne its structure.. A

pr ot eiwhdnh@t fERA HeeRUihds Rdir@fy d6Skd bxdr A via another
i ncludes a protein which binds directly to human

o Gt tpasssay iaperfamped it i presencaivhg cell evrptiaxsohiion containing
subunit with a protein which hinds directly %o human_ .
ot &siPani IR, hisusasha iswhytanes: BYHER AGY st 9Pk yHe FsienHaRhRe
oc%Igspanin, thus binding indirectly to human :
ol ?°§banin [see Experinmental Medicine, Supplenentary
vol umey &l QopRLRE pr3Rhd StaiRed has HeAREAR dHshfeking At fhction
i nvestigation nethod"” pp 215-219 (published by Yodosha
Cof humdri 6bujospanindst @lpbesitiatd weeeehndsandeh egent,ifor example, a
cloning nmethod in accordance with Far-Wstern_ bl ot

( Bsqfidrdandifte FubMebkecdsricthergpaypic @ gash foimyosiase canscr. Neggeordance

Genetic _ Engi peeri ng Handpook, 76-81 lished by .
VouBenirscsetiod g BT sty Bner i, B BHRE o
y%@l’?&}, aOles ﬂsﬁ% | A, f: o&%& Jrhg%E{aﬁled &'gﬁﬁein has the
Sappr enentary vol une, w Geneti c Enginéerin

Ha suppRBSng Be fiRidAbA Mabbcdsgﬁﬁh,aa f&ynuclebiidt. haying a

and " Checkmate mammal i an two hybri

s ynstlestdé mequehi@cengsodide lsychPe ouppgrasjar cahidwessed jin géne therapy for
present invention is not limted to use of these
netMEls. |f cDNA of a partner protein directly or

indiregtly interactin 't%.hu n yl in._i. i
0SS BB B SRR e
SFeasDiinGHald niiPS bAAESiZinB NP blit RUcTEORiel floBE @Bhb@Ang a
bet ween human ocul ospanin and the partner " protein.
Maf:elestile Ciefiicdad leicodingf thei Hiing racidessquaice handesareening a cDNA
ocul ospanin with . i
. library or genomic library. Furthermore, in the case where a peptide having
inhibitory activity against a function of human oculospanin is derived from an
artificial peptide library synthesized at random, DNA comprising a nucleotide
sequence encoding the amino acid sequence of the peptide can be chemically
synthesized.
In gene therapy, a gene encoding such an inhibitor is integrated, for instance,

into a virus vector and a patient can be infected with a virus (attennated) comprising

the resultant recombinant virus vector. In the body of the patient, an anti-cancer
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gl ut at hi one- S-transferase can be prepared. The fusion
protein is allowed to bind to a mcroplate covered
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bi oti nyl ated partner protein is brought into contact -
with the fusion protein. The binding of the partner
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When the biotinylated partner protein is added, test
5:/ Chem cal / Sankyo/ FP0408/ FP0408s 790036/ FP- 0408

( P&/ is peodutdd- dng/ famtioneth suppmss pratifepnior f 0&rcgseellss 1B this
substances are added at the sane tinme to select a

s RREIent & RBTIRIA OJF8hes0es: of i nhibits the binding of
the fusion_ pratei. nd_the partner .pr I t,hi,s

met hod™ §™ s&?rgﬁfo u4re %@?IF *5’8%??“%18 agénn?tlrhq%a u%’ebglth 2 gene
pr.ot. e : Qr digest] . [ r ed
R e R e R e
i melikersdishet, G, (194D Ar 100465; Erparirgdntal Wiedicaie) Extes nuritaetiar(15) -
the assay is perfornmed in the presence of a cell

e X1 9%t Exparimerital tNesiicineo Rupplementary velumef "Besio i schpplogh psGene

case, a substance, which may act upon the factor, may
belheiapy o € pdagha. (e Frid: He V&r t ner protein obtained has

the .aCIE;:a\ﬁilﬁlgs |8{ g?rgepg‘zrﬂ% esc.ti)Frg u%ﬁg EI a6l ivgé]cor el BBnods of

ocul ospanimn, POSSI o-screen an anti-cancer

'thiﬁﬁératixg?DN@(é}ﬁMiﬁ% arfinhib®6f & 2 §RABEHI0AEROnSIMIRE PNRACInASDRA.

therapeutic agent Tor prostate cancer, in accordance

Wi titus ar eing arf{A ottug sich gis astrevkps, eglsnayiTuy @démprassociated virus,
conprising the human ocul ospanin gene, as described |
absvReS Virgg: (YRGB YIESS, pRtevirushBOlShY B ne RISt Yl 2t Biradyeing

has the activity of. suppressin tﬁe functjon ofg;wuman
ochr SESAFHET g1 DiCT Bt e ARy ST ErSEr B oL
S ELHIRNLELGRESD ﬂgmﬁiu&ala iﬁiass%ﬁgra?es ouby REeMSEd Bxfinples of
gene t %E? apy for cancer. such aﬁ‘%gl ynglcé?eot I de canp be
obiivielghy tandtyish iGludbe nMiod®fadinthiseiiyen eepression tphemid
identified inhibitor, synthesizing an oligonucleotide
pr ditretly ttgpthie siusgje ONAvetdwtion methodh dinesemeiesaarcnl lipefection,
am no _acid sequ,ence and screening a cgl\lA libr a%thog1 Of '
QeI SFoBr G5 FRbpERRate R S EEERePFEYe TRod-
PeLIIBALLIG oL bl RIAQLYASELYLIYAaLNSt @ function
of “hufan ocul ospani n 1S Herrved frdm an
To use a gene therapeutic agent as a medicine in practice, there is an in vivo
method for introducing DNA. directly into the body, and an ex vivo method which
comprises taking a certain type of cells out of the body, introducing DNA into the
cells, and returning the cells into the body [Nikkei Science, 4, (1994), p. 20-45; The
Pharmaceutical Monthly, 36(1), 23-48 (1994); Experimental Medicine, Extra number
12 (15) (1994)].
When the gene therapeutic agent is administered in accordance with the in
vivo method, it is administered through an appropriate administration route, such as a

vein, arfery, subcuianeous tissue, intradermal tissue, or muscle, which differs

depending upon the type of disease and symptoms. When the agent is administered
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artificial peptide library synthesized at random DNA
conprising a nucleotide sequence encoding the am no
aci d sequence of the peptide can be chemcally

synt hesi zed. I n gene therapy, a gene encodi ng such an
inhibitor is integrated, for instance, into a virus
vector and a patient can be infected with a virus
(attenuated) conprising thé3resultant reconbi nant
virus vector. In the body of the patient, an
anti-cancer S:/Chem cal / Sankyo/ 5P0408/r P040Ss
PG3&ur e O 408 ( BCT) Ahs amEths, | 1€ RN dRekpeutic agent is generally
tzansl ation/ 24.08.05 - 64 factor is produced and

f pmeplaied irsthe Gorsuydipn égectipndlowegeraf nesessart, a:ammararmerhsbé carrier
Inthis nmanner, it is_possible to treat cancer.

R RS 29ted: an’@éﬁH’@PWgWBGUg@H esyh & RIpRAIRd 18 Ty of mh@w@me

cel | ectiqn usi ngmaezlrus vect or

o e e P oms CRRAC R Porrien et o e arey
S (

S hilgion feent I BERL T Loy, Eifaed
Supp lyepRilitaragentol une, "Basi c Technol ogy of Gene

Ther apy” Yodosha, Co., Ltd. (1996)]. Exanples of gene

t r ansf &ctémplemeitary wquencesoviiet wicliotidd idguenest heuiesesed by

-integrating.DNA encoding an inhibitor or a, putated
v et 5515 NRel (e FormRICTRRIAY EAUFECOIO AR 4oqurpee of this

V'r{ugl%ot‘}:'décs cipﬁic'ice c%ybgvulsédj g's a &d&”@é{ t%%nsquegglngl ai%%lag{ls%gse

inra vir

V | rﬁél@ouleo ruséS hr[hg bécsm‘é&cr Hﬁ D"NJLQl paffall @Hﬁb]&&en&aﬂe toV fe Ushcleotide
vector into a body. O thesé, nethods using

r sequeuce represantkeinioy Seqence HYl @vo-lasSthe i safuedcey listing, and nfdrmed
vaccinia virus are particularly preferred. Exanpl es of

n ﬁnvwsawf I3én a0 peansilae tEomay h@:me‘émofaa aﬁfﬁrlqwlaﬁAo#erwatwe such

adn1n| ering.an SS|on id direc into
Bt BRI FERTER SRt Syl rnfpholfo
[i | hQN |

ot e i e ok g, e
DA amamkerrablbaﬂb edithel ihtpsamiOsEintor LA méthed Rl et of
To use a gene therapeutic agent as a nedicine in

prithe presant mventian, ifer example byi inipctingeerh exireimely small ewowit of the
DNA di rect o the body and an ex vivo net hod
MﬁanPnSEclaﬁlﬁwlgggf fPaing § lporagie @IS \Pp &Y &riprere%mgslt Bupseott

t h&cBP %vaé %ré}ﬁiﬂ&sg %ecﬂélﬁel. msﬁcﬁ Ia.l’el antisense therapy is useful for

treating a disease caused by excessive activity of a protein encoded by the nucleotide

sequence represented by Sequence IID No. 1 of the sequence listing.

A composition containing the antisense oligonucleotide useful as a medicine
can be prepared by a known method including mixing a pharmaceutically acceptable
carrier. Examples of such a cé:rier and the preparation method are described in
Applied Antisense Oligonucleotide Technology (1998 Wiley-Liss, irlc.). A
preparation oontaiﬁing an antisense oligonucleotide can be administered orally by
mixing with a pharmaceutically acceptable appropriate excipient or diluent, in the

form of tablets, capsules, granules, powder or syrup, or administered parenterally in
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cells, and returning the cells into the body [N kke
Science, 4, (1994), p. 20-45; The Pharnmaceutica
Mont hly, 36(1), 23-48 (1994); Experinmental Medicine,
Extra nunber 12 (15) (1994)]. When the gene
therapeutic agent is adm nistered in accordance with
the in vivo nethod, it is adm nistered through an
appropriate adm nistrati on goute, such as a vein,

artery, subcutaneous tissue, intradennal tissue, or

nmuscl e, which differs depending upon the type of
' - t 96N bxtbhaP GRbRESAET eth
L T s e

elica

PREEBEIoE 440 BteBirtd b 8 &ndvim ingthadresiniestiditives:
translation/24.08.05 - 65 in accordance with an in
véscipiemstihdeing drearje erecintiéngs syoh as ugangeivetives (G nlaptass yhite
prepared in the formof an in%ectio [

;. h f
nBEREURgee): glueers: BaRnitel pnd skt ﬂchﬁen%g%éggaﬁé&@h

Furt he re en .t.he .age I S Rk [ [ : .
SR eGP Bl RS BR050 e Btinl eI
Vi Edbee %’luﬂ?%@iﬂ?am; &hé - pullulahe ahll PRSRERC aGRMlentiBMchDS silicate
suppli éd as a suspension agent, |'yophilized agent, or
ceatvatifes gasd.| soficoRgRads siicddacid ngnthysirsh ialundsdn sgsate. cafkium
conpl enmentary sequence to the nucl eoti de sequence
r sififats end BdgisyiumSdepiapie setadilicns); Phosphates @@nhieiBnSFqgen
sequence to a pastial sequence of this nucleotide )
R AR A R R R CEAC e
Db S e AT s r € FRIIANmMMrate, and
o Piaf Rt B RSl M A et e PR Eulfl Mree, an
I eRESSRH Rhrdd); BRIUINGR] dilkdNoaxds (0., béswaeaidepertaceti wax),
listing and forned generally of 15 to 30 ner. Al so, _
uderierayd; eipiraabid; chifaessE ah| sediDiisulfate), \ehtcpl dursayichacidy sogum

hosphor ot hi oate derivative, neth osphonat e .
R Sortici Db legmes N GHIHES (&er SUATh JBT gt SR Pldmesgpsiyn
st abl.e der.i vative such_as 2y:.0 al. u
TP e Pl S, AR, GG Gl ifhacer R sR
NMRLAOG N AWRHdnRd t Bevar bin@he ddR8tsPIERERE hydvBpropylcelfulise,

exanpl e by injecting ‘an extrenely small anount of the
amyihsefsepyluhainitainloty fayvinylgpardlidpes oneragal sandethe ogame
by expressing it by use of a vector having an_
arspinpemde as auputipeed. asSerstpients: aisintsgateg perasapglufige cellulose
useful for  treating a djsease caused by, excess
aceIVAWSS of (&pr oh‘@’?n SHRGFEE by Gr%cenuche%?}ﬁyaréjpylgeHulose’

carboxymethylcellulose, carboxymethylcellulose — calcium, inner-cross-linked

carboxymethylcellulose sodium; and chemically modified starch celluloses (e.g.,
carboxymethylstarch, carboxymethylstarch sodium, and cross-linked polyvinyl
pyrrolidone); emulsifying agents including colloid silica (bentnite and bee gum),
metal hydroxides (e.g., magnesium hydroxide and aluminium hydroxide), anionic
surfactants (e.g., sodium lauryl sulfate and calciﬁm stea:fate);- cationic surfactants
(e.g., benzalkonium chloride) and non-ionic surfactants (e.g. polyoxyethylene
alkylether, polyoxyethylene sorbitan fatty acid ether, and sucrose fatty acid ester);

stabilizing agents including paraoxy benzoates (e.g., methyl paraben, propyl

S: /Chemical/Sankyo/FPMOS/FPO@OB5 PO0036/FP-0408 (PCT} /tsa-rib-ig/amended
translation/24.08.05



sequence represented by Sequence ID No. | of the
sequence listing. A conposition containing the

anti sense ol igonucl eoti de useful as a nedicine can be
prepared by a known nethod including mxing a
pharmaceutical ly acceptable carrier. Exanples of such
a carrier and the preparation nethod are described in
Appl i ed Antisense O.igonuctebtide Technol ogy (1998
Wley-Liss, Inc.). A preparation containing an

anti sense ol igonucl eotide can be adm nistered orally
byparatiex); a¢pohsls Kfe.a, phiamnacaot, ibeatyl ylcabde ptdphenylethyl alcohol);
apg;opriate excipient or diluent, in the form of

ta

ngalkoniv ehinrids; phenakiuleess, PpenAtiend ofresp)i (tpimegnsal; dehydro
ag%“fé%é%ﬁﬁ%??%@?ﬁ%e : ;ﬂieg%glgg;é Apduding sweeteners, acidic flavors and
P9 5 2CL) . It b-i g/ anended
trg%@?ﬁ%ﬁ%ﬁﬁg%@gg&%gﬁﬁﬁgk the formof an injection

.. SUPPOSAE @méthoBat ﬁhod&[ng@@oﬂ’gﬁﬁﬂld FEPFeRnt Blentibh @5@a patient,

preparations can be prepared by a known net hod using

adalcelloidabdispxaémiyenmsnayriel usel mgdditigarm the efocinpingioed methods.

such as supar derivatives (e

§ v kg" | act ose, white sugar
( s Ues Sdleidal dsngrsinasystem irfxpented tareantaBith i Bripasing the gppility of

LR 50 BN s B B Sl o e

cr ¥hdltsiirorGeh. UhRS@bice oftalRlidal gliéﬁ?ersi@ﬁ %L &ah _;isl; ﬁ‘&q)tazéticularly

pul 'ul'an; and inorganic excipients such as silica
deliinited b/ &g (ae.i0is, genohlly ashy dhd i Sdalniptsl @ 1§d-Hased dispersion
synt hesi zed alum niumsilicate, calcium silicate, and
matpises] ey b wed whick piudas polymen coymplazhs spingensyles, anigrospheres,

GRS e A P e N U
Subfelfle odiidiia &@5&% i&ggﬂ&ﬁl LG Ul FRE ﬁhos%h%%ﬁbe%ﬁles of
(e’g., stearic a |&i cal’ci um St ear a e, an magnesi um

St esr@tiehl mérabrane, 6Alch 0 SRcti®d Inl ERie @RS sERing a.compound to a
beeswax and spermaceti wax), boric acid; adipic acid,

s ubifeatfie 9rgae, tigsye o oell (Mammirofeatzb)Biotgthnogks, 1988né@r 682; Bbime;and
sodi um_  benzoat e; DL | euci ne; Iaurﬁl sulfates (

S QP mPICEAHI: BUPHER ACkntb o biR%ol LThenPaRiRgH o Sl AHUEILRSS,
. {
y e & 1148 AL SRR B R P eh S Bove,

bi ndi n i i 4l 0Se
| oy %g%ﬁalﬁ% pﬁé@@gpﬁﬁlyg He%Y BHORBY].£ §hd eéf_ls capable of

hydr oxypro ose, polyvinyl pyrrolidone,
maetcagmlating adargdprop@iien oL MR OMbESu]SScofeiiied am el a@®ous buffer.
exci pients; disintegrating agents including cellul ose
dedi vamperad ¢aa. be ,enpwlsﬁggsmi sushi & aduepueeinver membrane and

hydr r | gel.l ul - '
ygar%)ﬁgr%dotg ¥he%?am lé‘el?s%r? biological active form (Fraley ef al., Trends Biochem.

Sci., 1981, 6, 77). The liposome is generally composed of a mixture of a lipid,
particularly a phospholipid, more particularly a phospholipid having a high phase
“transition ftemperamre,' with one or more types of steroid, in particular, cholesterol.
Examples of a lipid useful for producing a liposome include phosphatidyl
compounds such as phosphatidyl glycerol, phosphatidyl choline, phosphatidylserine,

sphingolipid, phosphatidylethanolamine, cerebroside, aﬁd ganglioside. Of these,
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car boxymet hyl cel | ul ose, carboxynet hyl cel | ul ose
calcium inner-cross-linked carboxynethylcellul ose
sodium and chem cally nodified starch cell ul oses
(e.g., carboxynethyl starch, carboxynethyl starch

sodi um and cross-Ilinked polyvinyl pyrrolidone);
emul si fying agents including colloid silica (bentnite
and bee gum), nmetal hydrox Yes (e.g., nmagnesium

hydr oxi de and al um ni um hydroxi de), anionic
~surfactants (e.g., sodiumlauryl sulfate and cal ci um
spateuddrly)usefokis dxacm;ﬁlosphanéyﬁt@m@l in(whigh a lipid maadtk bas. [l 8
chl oride) and non-ionic surfactants

DWM@FE_\'}Q eefésulap) Igfo &8 Rapon i}amglg,e@léﬁﬁgqa@ﬂ éthgfdf,&otdap‘ble
i i R A A L S e

L &dbl |d Imitoyl phosphatidyl choline and dlstearol
ﬁ@ﬁﬁ%ﬂk P o Sgmitay, phosphatidy 7

PQ&Q@@&Eﬁcﬁ&Q&(PCT)/tSa xf b-i g/ anended
translation/24.08.05 - 6 7 - paraben); alcohols (e.qg.,

~ chl or SCHewoBeidd] disbersizy bystdne mr@ammahaoq@mémqnehwpd or passive
al cohol ) ; benzalkonlun1chlor# enol s

 pRERGIVC FHEFBEesIGEY Ve RicHRE GTRPe arBe kgL g
S b Qlofef Shilen 816 atdith RIS ) QRGBT BE 8 organ

avor s and avors enera used
dichi88ing sinfioid, NBIaskwefy, hé’dv& QG&ind Gambe apRY b nafdifihg 2
present invention into a patient, a colloida
dilippsere] fonesypleehy binginhe speifit luga_ndidmem, owrhtag virpleprotein coat
af orenenti oned net hods. The col | oi dal %g§£§r5|o
s;ﬁkﬁoéiﬁhlﬁasef ek Bropetiatl. ARsdnBel BSet 90l Whc P 247 g arTREnOClonal
sta

f he. d | he b
oA S e e R
glate E@g&flﬁb fent?‘%rl HeHRlivel, 3&%&1%g5ﬂ‘1§t06 d)s&mn
rtic ted as

ong as’it is generally
UsE @ne 13 sbnietih oﬁiéﬁﬁpilﬁmblﬂe [tiip brgtaizas el gipspathaitioan those where
system may be used whi ch incl udes Polyner conplexe
ndiposaps ke saturmilc iqgslpfhé r €Bhe susfasrigt thereodpidal; HsreR@y system

emul sifiers, mcelles, | e mi.xtures, ;
A cap DB PRI RO P Hlﬁﬂ‘Oi?ﬁ - Erusierine oIt sheRt e o

lt| Ie [ i nes Qr [ :
e AR LSRR, R 2 83 Lt by oo

tr £ Q 1Bid isfihecrateganto thel 158dIBil
ort@ﬁ%&%ﬂ?ﬁm@%‘%‘@@g@? B T oas. 6, tagn, "

Bl afnthe dipdsonteevTo HBidoe Hipid clin Bb digh {esgetiag tligandy gggous linking
1029, 91, Lappalalnen et al., Antiviral Res.,

zsgroum gan by s abemles| of suchayfergstipe dpandgining g & Spi@’é% cell

surfzgace) molecule predominantly found on the cell to which an oligonucleotide

according to the present invention is desired to be delivered include (1) hormone,
growth factor or an appropriate oligopeptide fragment therecf binding to a specific
cellular receptor predominantly expressed by a cell to which delivery is desired; and
(2) a polyclonal antibody, monoclonal antibody, or an appropriate fragment thereof
(e.g., Fab; F (ab)2) specifically binding to an antigenic epitope predominantly found

on a target cell. Two or more bio activators can be formed into a complex within a
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A unilanellar |iposonme ranging from0.2 to 0.4 p.min
size is capable of encapsulating a |arge proportion
of macronol ecul es contained in an agqueous buffer. A
conmpound can be encapsul ated in such an aqueous i nner
menbrane and transported to the brain cells in
bi ol ogi cal active form (Fralgy_et al., Trends Bi ochem
Sci _, 1981, 6, 77). The Iipggone is generally conposed
of a mxture of a lipid, particularly a phospholi pid,
nore_ particularly a hospholigiﬂ havi ng a hi gh phase
t SHIRL EROSPIME &b igteesd: i mpdigipgl agentyoF dmpippiag igfracellular

st 1d, i art.icul agr hol esterol . Exanpl.es of a. .
i atBr PRt Al of g BhEES e e Be Bloica
p [ conmpounds such as phosphatidyl gl ycerol,
pﬁgigﬁg%f%%#mcholine, phosphati dyl seri ne,

sphi ngalthduigh a tehpshalheyt thé panat ankdtion catbalke® R dlemount
and ganglioside. O these, : .

5 vagHmegmivista byngdonk yognsio0) 408 /cFP0 40 8e case of peroral administration, the
P90035/ FP- 0408( PCT)/tsa-rfb-i g/ anended o

t rlaNeTaest nit par drse 51 me @raeraply 30 ve) ard e yppsrpost gnit per

di | hat.i dyl | | i i ch l.i.ni.d [
D8 PSR ) o8 e o ) Efbe e hoBlit s Hhermost
C RO PerfoE 0aNH: tp?ef@ﬁBl?rsgﬁggaf@ttﬁaﬁpﬂeﬁmospﬁmﬁ%ep&%c is 1,000

bond 1s present wthin th C18 carbon at om chain).
Typg Qpdefgpdbdss (5001 hg. dSuch nec ldoste cph dgp hdrhintdtetedc bdchitageously,
di pal m t oyl phosphatidyl choline and distearoyl
pHosaksenlany ordmfeivensesly The col | oi dal di spersion system

cont ai ni ng I i posones. ¢can used for, si,ve. or, .
ot vel PR haRRg BARstoy L 4P GurT AGCIaAT DA Sar b el by
u A .

i P e e SOBLSTE LE Qoo BPBORRme  BS e Bl
ONg&P th@OHARidUaIN Gp&rhiias Oefidind) deBE NAbdimehtion ac ey Eollowing
targeting can be attained by nodifying a |iposone,

f dexaeplenpreperfoyméd mdacegrdancepeith fhieanéthepdsndtserthed en GMolecular
such as viral protein coat_ (Mrishita et al

P .
NeEloning: by Sambrook e FeitsabE.F 125 danigts, B.qpabyisheg’ by Cold Spring

oclanal . angib (aor_its_ appropriate .bindi
ggi?sttrlg%rﬁ.’a’%mg,bo&la]&ess q y%)O P5 %?rgﬁrmgér) Qs&é%oglmr;]eri;l%flly g#aggble reagents
apRIERH REGdRkE FARBRLI S RaeEnt ) ; or alternatively,
by nodi fying the conposition of the |iposome in order
t oEetaraple il buBeredring of a@egupscificaligekpressypn aahdeekell han
those where |iposonmes are naturally localized. The
sur f ac Exgressinereid bodlvkd well ppErseh isiog sn il wabe @dfymetrix

(rjne) %:r{;tfﬁgp g@}’@%ﬁ?n@gg?ﬂ? g:n%u agtﬁx%gt E}rr] gAﬂ:gl(mnet%x) having a
nucleotide sequence partially overlapping with the sequence represented by
Sequence ID No. 1 of the sequence listing, by use of the data base (GeneExpress
Software System Release 1.4.2} provided by Genelogic company.

- Expression of the human oculospanin gene in various cells was quantitatively
compared by considering its transcription. As a resu_it, the expression levels in 8
melanocyte samples were to found to be significantly high, compared to the Jevels in

other cells samples, including 12 blood-cell samples, 6 glia cell samples, 62
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|'i posone as a targeting neans, to maintain a |igand

for use in targeting by keeping tight association

with a lipid bilayer, a lipid group is integrated into

the lipid bilayer of the |iposone. To bind a |ipid

chain to the targeting ligand, various |inking groups

can be used. Exanples of such a targeting |igand

binding to a speeific.cell” TQurface nol ecul e

predom nantly found on the cell to which an

ol i gonucl eotide according to the present invention is

depithedid! tell banpled (¥ erbds ithataideere 150.6 neAd007, gandwch 0001

factor qr .an appropriate oligopeptide fragnment thereof

~ bissenengrlydn ardesp g@fel kuPReéPWSar recept or pr edoni nant | y

expresse a_ce del i ver esi r ed;

() By e swsswﬁvssg{? bl i el S S nGrE Pl i

a [ t e Gah)
SpaRPRt CBh FAVTRAL. | JBLTRkoifbByR ne TR BE blbrigtion ves

pr@ﬂ@aﬂeawlraspéc@m sk@isafpled QL1 he iyl individ0ale tnd B3 Belioma

activators can be formed into a conplex within a

S: sa@pkesi cAd £ Snkyhe FERPEAOSITFRG¥GEtion in the melanoma samples was

P90036/ FP- 04Q8( PCT) /tsa-ri b-i /ne ded _.
t rigied dei Bay %ﬂﬂl’éfsmgis Bgh & n I@%%%ﬂ@%& lower panel).

i gﬁ;@lcl%h? [,“%fa Fn s Slil 5 mq‘ies%r% ﬁ% eatl'chf °'E11J1{[B[s‘%¥ g&imqared x¥1th 12

t hgelaRple @&ﬁpl@sa'?iegﬁ‘eda%ﬁfj th- mélglﬁmﬁio lskiqi ﬂ%’ue the amount of
di spersion system Although a therapeutic gene of the

presediptibnientd arlabana Bemplse dvas nfoamd &mbeirsignificantiy higher (P
w th sgngton1|nten5|ty, age, etc. In the case of
pevabuea). 00H Migvres?, vapdr opnelk he | ower m)st limit per dose

P e és%?%?g%was”a%p o opReE e 2ongame

.( n;, s O v&&geﬁdﬁ %@Pﬁ%de t]sBlet tf?e,ermfé)ﬁﬁ’teof %agscih % in the

era e uppernDst Imt per d seis
1, ﬁ@l@nommsa&gﬂe@fv@s a@irm 580 siggificarlycChigler (P $&uSMO00B, Figure 2,
adm ni st ered subcutaneously, intranuscularly or
i ntowavmmells| y. Now, the present invention will be nore

specifically described in detai

whi ch SHBRARORoPbER 18 disaliyurdsaas %amﬂeﬁl %Exrar@@aﬁtﬂode
I n\\w{fgrrétclor(r)l narccf INOIE metl A %}nalsn di 1Vs|> :? %%Ld ﬁgl% rl@%hoﬁl%e El&%@ftﬁé Hount
gene ACICON TR PHER T es are

pe t Be SiOSIGFANAQ thidhe
o SR A, Wi 0 k0w Spmecangte o

andaldda0i0at 1, she phnel opBiguiesthed by Col d Spring

[Example 2] Acquisition of the human oculospanin gene and censtruction of
expression plasmid

a) PCR reaction.

As a primer for amplifying human oculospanin ¢cDNA by PCR,
oligonucleotides having the following sequences were synthesized in accordance
with a customary method.
5“CACCATGGAGGAGGGGGAGAGGAGCCC-3" (Primer 1, Sequence ID No. 5

of the sequence listing)
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Har bor Laboratory Press 1989), or perforned. using
comercially avail able reagents or kits in accordance
with the protocols thereof. [Exanple 1] Screening of a
gene specifically expressed in a cancer cel
Expression profile analysis was perforned, using an
‘EST probe (Affynmetrix GeneChip HG 133 probe
223795 at: manufactured by B fynetri x) having a
nucl eoti de sequence partially overlapping with the
sequence represented by Sequence ID No. 1 of the
S UHENCEGGGEHCWI TIBGTCEECOG-1 Nerithat 2, bagendeGENBbX profske
Sof tware System Rel ease 1.4.2) provided by CGenel ogic
ceaqpeney listlEgpr essi on of the human ocul ospani n gene in

. various cells was quantitatively conpared by
considering its transcription. As a result, the

e ion levels.in 8 | anoc e
SBRaRE Pl G et PR AR M B
| ROZAKSquERS, lups 8% initRGbN RS of thelthu@RE vE@bdpanin gene,
sanples, 6 glia cell sanples, 62

Sin heniverndk,/ SpadligyadcidafidO 863048 By adding the 4 bases, the CACC
P90036/ FP- 040B( PCT) / t sa- -r f b-i g/ anended _

t seamsicat o dre/ D gidost e nuclegide eqsioenve icprsistios of nuglaefidesNq. bto

|ugs ther eof 0, 0001, =Q.0007, 0,0001 . .
< 84 G SSRIGoR RS- et TopegHaE® Bt ShE FARGI AR fnce it
&gﬁreng )égcﬁnlgig fbé%gllelr?%?(tgtgﬁ% %e g'gg:ﬁ{x}gﬁﬁ ftR& Véc?oct Rtk %/b %?cggrated

I"es romtissue.
S BRE telcflrs Wect b SENITODOLORD, thilk@R & Pobsillé I inteBate the gene into
conpared with respect to 66 skin sanples from heal t hy
i tohi weadorawhilsinolai8Ginieg almo meientst@mp o€ sthe Agsna r Bgmkt 2 ishen
ampunt -of transcripti.on in the nmel anoma sanp] es, was
f gligrruelsotisle compased ehat $hiim cemplepeRfa yio- 2 uglseHde sequence

Figure 1, .1 ower el . QE nor e S

csiped pr BRI R AT 1 o A MR Senel D Nn b e

125l anoma sanpl es derived fromthe nelanoma skin

tissue, the anmount of transcription in the nelanona

sanpl ebheVBGR fraadtich was pefomegd ufihg RDATYNUMYBArDIR polymerase

val ue=0. 007, Figure 2, upper panel). Wen 66 heﬁlth%@

pémeoyiaciured by Ineirpgesy ineaceordasap aridd theopreooleprafigprh  More

sanpl es _derived fromlynph node tissue, the a of

© PRI 7 Bt 4 A st FEd oG SeRre L Sulet FERRLT Bope

S 's?n%étic%%ﬂ%el‘ y agci %ﬁretié Enﬁﬁ%] if%:;ﬂ 'o?%&g ’PﬁF J‘-\gllﬂiﬁca%on Buffer, 1.5

pl of 10 mM dNTP Mix, 1 pl of 50 mM MgSOs, 0.5 pg of PLATINUM Pfx DNA
polymerase, 10 pl of 10X PCRx Enhancer Solution, and 28.9 pul of sterilized water
were added to prepare 50 pl of a PCR reaction solution. The PCR reaction was
performed using a Peltier Thermal Cycler TPC-200 DNA Engine (manufactured by
M]J Research), first by heating the PCR solution at 94°C for 2 minutes, repeating 5
times a thermal eycle consisting of reactions at 94°C for 30 seconds and 65°C for 2
minutes; 5 times a thermal cycle consisting of reactions at 94°C for 30 seconds, 60°C

for 40 seconds, and 68°C for one minute and 20 seconds; 5 times a thermal cycle

consisting of reactions at 94°C for 30 seconds, 55°C for 40 seconds, and 68°C for

§: /Chemical /Sankyc/FP0408/FP0408s PS0036/FP-0408 (PCT) /tsa-rfb-ig/amended
translation/24.08.05 :



| ower panel). Furthernore, when 13 heal thy person's
.sanpl es derived from|ynph node were conpared to 12
nel anoma sanpl es derived fromlynph node tissue, the
anmount of transcription in the nelanoma sanpl es was
found to be significantly higher (P value--O 0011,

t he panel of Figure 3). [Ex le 21 Acquisition of the
human ocul ospani n gene and cdnstructi on of expression
plasm d a) PCR reaction As a prinmer for anplifying
human ocul ospanin cDNA by PCR, oligonucl eotides
haQneri@mﬁth ang $69wdn=g35sfgq@emfdae@al\9y6ée eysistresifzeadtipns at 94°C

Obi@%%&%&%&%@% 4% fof prq mite;and GOceande and
I
q‘%g r‘ﬁ%’&%{‘ inb E%’y ?@ggﬁ}ﬁ% E‘Ipé E}?;i%} 10 minutes, and then storing the

PORARGH P4 940 r
~transl ati oﬁ:fz%( g%\ﬂ%)%&@% W db8RRY A8 ecting the reaction product

Y6 E: Z:1; T@W&fm@ﬁgl aneplifidatidnecfuhe d@V 1031945
of the sequence |isti ng Note that Prinmer 1 is

| anCQM éb@ﬂ?éﬂe 8t pwifping she DdVebomythe @eirpy 2¢l Bsiseshe SN.AP.

cangiFr B OB Rton GRS Fion b FR ot oy e

?nperedob COCC!?H‘%C%OI irfle GRBRI EIHE%?@DPJVA %?19 NaLdGad fifled by

sequence, si de fhe "Aucl eot |
sedefith Iaaps AsilyNgSafwans! Uleﬁﬁinl HesMak Digitad SCla&ecHDAﬂm@o.
Sequence ID No. 1 of the sequence listing. The CACC
 semuadrstiredshnBedak) with arference tolalikh [NbAbladdre mbinhywasoisedas
3' term nus of the vector when it is integrated into
th‘?émﬁefngﬁ‘i“??gre E¢fSr pENTR/ D-TOPO, nakes |t possi bl e to
i nt egr ﬁ} élo&n?;? 091%@?011%3%% gculosggnrbgﬁlﬁgrmt %IN'I%% Cﬁ!Cp vec%r

the orientatfon o rimner

ol i gonugt ey @ﬁg@pm%bﬁaﬁnea ﬁhﬁkﬁnﬂme %néléﬁé& {rffo 3he
nucl eoti de sequence consisting of nucl eotides .

1 0ENTRDIDBEO ofectdr e using) uthn c eENDR N@iredtickl tT@P@ e q*.ummge Kit

“listi
(manutgactured by Invitrogen) in accordance with the protocol provided. More

-,

specifically, NM_031945 ¢cDNA was mixed with the pENTR/D-TOPO vector,
having Topoisomerase bound thereto, in the reaction buffer supplied with the kit and
incubated at room temperature for 30 minutes. OneShot TOP10 Chemically
Competent E. coli (manufactured by Invitrogen) was transformed using the reaction
product obtained and cultured on an LB ‘agar medium containing 50 pg/ml
kanamycin. The resultant E. coli colonies, ‘which exhibited resistance to kanamycin,
were selected and cultured, in a liquid TB medium containing 1 ml of 50 pg/ml
kanamycin, at 37°C overnight. Plasmid DNA was isolated and purified by using a
Montage Plasmid Miniprepgs Kit (manufactured by Millipore). Then, the plasmid
DNA thus obtained was subjected to a reaction using the BigDve Terminator V3.0
Cycle Sequencing Ready Reaction Kit in accordance with the protocol provided, the

nucleotide sequence was analyzed using an ABI PRISM 3100 DNA Analyzer
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The PCR reaction was perfornmed usi ng PLATI NUM Pf x DNA
pol ynerase (manufactured by Invitrogen) in accordance
with the protocol provided. More specifically, to 0.1
| of the first strand cDNA obtained, 1.5 d of each of
10 pnmol /41 synthetic prinmer 1 and synthetic prinmer 2,
5p.1of I OXPfx Amplificatjon Buffer, 1.5 | of 10
mM dNTP Mx, | | of 50 nM X4, 0.5 g of PLATDL TLTM
Pfx DNA polynmerase, 10 | of | OX PCRx Enhancer
Solution, and 28.9 1 of sterilized water were added

t (npuipnred HoAPplied BiosPorns)e ads agasudoftirassaniimed thatRDNA

B Bt LS 0 o T BSUR e

first .hy heati | ;
osde R, B ACCHS R, RO UM 0}19%3 B egrated
ot BROENSRD-2OPBALchOr 30 seconds and 65C for 2
mnutes; 5 tinmes a thermal cycle consisting of

react iNexg thd gd Gvab aranSBrraeoemdspres @ véaar, BAONATHREFST40

and 68C for one minute and 20 seconds; S tings a .
t formmidoniesichelnvisoas)s viirgthe fCA BRW onsyapmo 4 £° Feplaig grore

ggg%r}g%h@ %Sﬁé%@%m%ﬁ%ﬁ %angmglé Mix (manufactured by
ORISR Tty 1 s o s

3%3nd NP Se Af LESWARL/INEIUE WO Hisdd AG RAbdd @ACd a@ispladeaction
94C for 30 seconds, 50C for 40 seconds, and 68C for
orelutibmint BE hufittr.2 OTiseeantids salntion Wanalldwedria rstchitfidifg fartnae
PCR solution at 68C for 10 m nutes, and.then stori.n
t theur. s difigt ithenreagtionc2 1A efeBiokdRpsT aa@gdg{;ﬁeﬂ ﬁe‘&aﬂ%}‘g was

subjecti.n react.ian produc to.:1, 2%
CIRBHETSOTOr 581 S TR GHP P 5kt [Tt oSk BREe jeshor
035Kk 0ERRent 280 U ihiiugnirbe BNANtiegen) heere
agar o?e%’gﬁlﬁﬁyng Hifblon A1 T (Gl 1o intiteagen) _ _r
Pufanffo@ddi 88 cKinfred fba UBayatimediudnycontaitiitg 6@ ep)mliod ampicillin.
accordance with the protocol provided, T

h

. ¢ Grheemsulting B ncodif colamica, exhilgiting pppicddn T g RagFiagand
- f ID.| Anal ysi ft _Versi 5 _( Kodak, o
0 it U ot BBRESEh T S HEEHE Ol BB T B C

- rcglfe%:iﬁ%laca?dt 9359114 b?IA%Dﬁﬂ%d%bE%h@-Wl%z GyadSsofated an

concentratidn reference. oni ng of~the human .
g?fiéﬁ%@eﬁtda of PR IdVAXE Re (RENFR/Red SPQIAGEXDT  The NM

45 cDNA obtained in Exanple 2a) was cloned into
t hi@xample 3] Introduction of the human oculospanin gene into cells, confirmation
that the human oculospanin gene product is expressed, and preparation of a
membrane fraction from human oculospanin expressing cells f01f use as an
immunogen |
a)  Transfection of  NIH3T3 cells with  the  plasmid
pcDNA3.1-DEST40-NM_031945
NIH3T3 cells were transfected with plasmid
pcDNA3.1-DEST40-NM_031945 obtained in Example 2 as follows. The

transfection of the NIH3T3 cells was performed by lipofection using the
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PENTR/ D- TOPO vector using the pENTR Directional TOPO
Cloning Kit (manufactured by Invitrogen) in
accordance with the protocol provided. Mre
specifically, NM 031945 cDNA was m xed with the
pENTR/ D- TOPO vector, having Topoi sonerase bound
thereto, in the reactl on bu_”er supplied with the kit
and incubated at roomtenperature for 30 m nutes.
OneShot TOPIO Chemically Conpetent E. soli

(manuf act ur.ed & I nvitrogen) was_ transfor rreg. usi the
r bipofacaminepr PA0@ (Respansi mrewlaghucce bY t 1Y EEEYN af ¢ d%ﬂre

RN S8 s H P et kil

I »
RIS 10,00 540 Gl gt s T

OV 694l alf sBhus tHel 200NA FastibisH- BbcDIVEMcouteinifd 846 fytal calf
using a Mntage Plasmd Mniprep9b Kit (manufactured

byerivinl vapadd)i. to The reelle hdhph,a®mi of .5 DNAEpHsndorbibai Ay 1l of
was subjected to a reaction usi ng t he Bi

Teeminfzecor molign OfBMEM:quatt Ry %gchIF%dKi DNA
T ey e

P%l %9?;'@ ﬁég%()s?gcaﬁl%'%rggf E?E Iﬁ%l'gdgﬁe @I!ri?éggé: Epéﬂ@fuﬁPﬁé@&Sdlum

t renatMY i Rhof08p&itetaming” 32000 rReagdng sieter @idedyndippxed.e dlhe
Bi osystens). As a result, it was confirned tha é D%n
( SBgiesplutod dNbe Lipofsetaming sebiioe ﬁ@@ nixgd prryliomad o gengstill

o Bk SRS BRI AGTRED 3 TR et i S e ey fron
:P@K@E%'}'{v%'e ad ot &L Bl culeth atiﬁe HSASARS After 4 hours, 1

0 an expression vector, . 1/ DEST40

( N&MBEARL %Bﬁgmﬁg 109y |fét£10&¢m§arurﬂ&bﬂgaddh@ t@@ﬁléEleY which were
system To explain nore specifically, 4 ul of GATEWAY
L RuGhedasty Enzyrighivh$% @@nuf act ur ed by I nvitrogen), 4
p.l of LR Reaction Buffer, 0.3 g af IDT ONM d
031945b) andopfimnagionf pIHNA3. W’ﬁ%%o e mied abds™

ma f.i.0 .jsfx% on in TE buffer. The
e%@lﬁﬂg% @&%E%Wﬂf@?éﬁ’@v% %gll?eact at 25C for one

hour . AfL ebn Lhgrd ?@&Jc‘t Bfds obtal ne@fwaﬁ) FRbdréRs Thin¥@sSive control

added and a reaction was perfornmed at 37C for 10

M Pae@sing Ushlg tOEAr esorl t iNGI3T8actdetn pradiected OvdBhotthe
pcDNA3.1-DEST40-NM_031945 obtained were washed with a PBS (-) buffer
solution (manufactured by Invitro gen). The cells were dispersed in a sample buffer
solution (manufactured by BioRad) containing 2-mercaptoethanol for use in SDS
polyacrylaxnide electrophoresis (SDS-PAGE). SDS-PAGE was performed.using
12.5% polyacrylamide gel (¢ PAGEL E-T12.5L; manufactured by ATTO
corporation) under reducing conditions.

After electrophoresis, bands were transferred from the polyacrylamide gel to a

Polyvinylidene Difluoride(PVDF) membrane (manufactured by Millipore) by use of

a gel-membrane transfer apparatus (NP7513 manufactured by Marysol) in a transfer
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TOP10 Chem cally Conpetent E. coli (manufactured by
Invitrogen) were transforned and cultured in a LB
agar nedi um containing 50 pg/m of anpicillin. The
resulting E. coli colonies, exhibiting anpicillin

resi stance, were selected and cultured in 100 m of
[iquid LB nediunmcontainin% 50 pg/m anpicillin at 37C
overni ght, and plasm d DNA ébEDNAS.l-DEST40-NM 031945)
was isolated and purified by use of Plasm d MAXI Kit
(manufactured by Q AGEN). [Exanple 3] Introductian of

t bueffeh soteiond$ 88 mdp glycme,grHYe metharolc] md Teghumdenie following
that the human ocul ospani n gene product is expressed,
aeredisiorsy 476t 128 mipstesanddfHiane fraction from human

ocul ospani N expr essi cell ' :
2y T SMET R e S biall ML Rt D FT MR AR

n{PE3h40- itfogeEY. € To explai |
D P o St At B B e, i oatods
Olyesifioal, Kiftt, aPPDE Rerdigradeowhsomiscked hising tiakask duriugzrnged

the NIH3T3 cells was perforned Eé | i pofection using, .
t be YSkijiisbinT e AlohSantkrpos RFOAISAEHOY 9 ginutes, and put In a plastic

P90036/ FP- 0408( PCT) / -rfb-igl ded .

t bagh dradei %ﬂﬁf}ezd.&ﬂg{l—b)estf;%‘“%ﬂ?%%’? 54 ot Bifo 008 BSalih e
' { | N ere added and the
PR BTSRRI FEDy 4R FERLEDEREL Sere added and

Wﬁﬁ% whd @aRent® rdfin ®en§RHre @6t dnd@ltr. iRt ene Naxtthe tismbrane
celTs were washed-once with anti biotic-free DVEM

C et sintivadjand Mahddevis PRS Edntaing A5 Yo lween B0 (Hercigafter referred

antibiotic-free DVEM containing 10% f et cal f r.u
wasas @Y Treen R8-FES) l0goe at FRAF tefigergiuye for 31’5 H@Bgegr?ai Ryice for

tybe, 100 of ., serumfree nedi of
oSS DR s R RS D TR b Gors o Bt e To e
t he, AoahEFRNGiuan \BRS T HARERdish pedeidaNebelddeat-rabbl 1eG
aﬁ%%ﬁ§?£5§§?%ﬂd3%§g%ﬁ%§@ a#%%%, S6§I ofaserjn}freé
MRdiibtay (CRMENuad dydARelshal Phipatel dduedSTM Zgdovith 0.05%
Reagent were added and m xed. The DNA solution an

t Mesweleh POPBE! war addedsidishaken almep® tempesdfurgier ORF hBe g AfLEF one

tand still t t t f i nut
:c’rﬁ@p@ ﬁq@@q@g%ﬁé@gpﬁ%@#cﬁga@@@é% ’g\]ﬁene% BPBS once for

15 minutes and four times for 5 minutes. After washing, the membrane was placed

on a wrapping film and a band having the anti-V5-tag antibody bound thereto was
detected by use of ECL Western blotting detection solution (manufactured by
Amersham Pharmacia). The membrane was placed on the wrapping film and
soaked in the ECL Western blotting detection solution for one minute and then
exposed to an X-ray film (one minute). As a result, 2 band specific to the NIH3T3
cells having plasmid pcDNA3.1-DEST40-NM_031945 DNA introduced therein was
detected due té the presence of the anti-V5-tag antibody (Figure 4).

¢) Transfection of BALB-3T3 cells with the plasmid
pcDNA3.1-DEST40-NM_031945
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m xture was added to the cells and cultured at 37C in
5% CO2. After 4 hours, 1 m of DMEM containing 10%
fetal calf serumwas added to the cells which were
cultured at 37C overnight in 5% C02 b) Confirmati on of
expression of the plasm d pcDNA3.|-DEST40- NM 031945
in NIH3T3 cells The cell c_ul7té1re product thus obtai ned
was recovered. The negative ‘control containing no
CDNA or NIH3T3 cells transfected with the

pPcDNA3, 1- DEST40 NM 031945 obt ai ned were washed with a

' PBS (- PAbGr gy calls| (Geegipan ipprCatiwar Callepjonl Noi CCbGSA) were
(REHERAGE PR Ce) TRRSETSreg aren S G2 PR EHpIEd b aome
f | 1 d oS .

B L. RIS SR IR g s
Pahytaimkfdrablefted @ehs (BMERG makofldidrealoy NROK PRAGIIEARKAYCo,

ATTO corporation) under reducing conditions. After
ellgdt capdiong $0% bovianssumdreesitafiansfeered ewlad BOM hirifactured by
pol%acr ylam de gel to a Polyvinylidene

Di ¢iP¢Rr R & (10D YnERb rean alp( fean tmbeenfluentbsatty | Thepefie) the

b a | -menbr ane transfer apparatus (NP751 )
rran%?%g?l%r ed %35 Var y¥8f) i iTRSEFEh st erWIE thd P?asmld
géfgﬁ'&@rﬁ'ﬁﬁbé%ﬁw%ﬁi@“ O?é)_ g%@é%ﬁon of the BALB-3T3 cells was

036/ FP-0408( PCT) /tsa-r amende

t rggffsinaddi I iipdRclch &g Getleporty ™™t B TrsefettidnAeafd® 2miiMractured
gl yci ne, 20% net hanol, 25 mM Tris) under the follow ng

c divdPereorsrapy Sgsteh®0 A replelmn mont Podifieally, e tcells were washed

transfer, the PVDF nenbrane was_ subjected to Western .
IS 534 §SFILm-iRe;thesm LIMEM VeI e callh FObm) of the serum-free

SR SOMERD il LA TROE T SERT IR R bl Dva

USdiRenth@24aGe PRI ABNA BRDNNS. IYBIERT diwwgs {95 Yecovered
a put’in a

once at roomtenperature for 30 m nutes,

pltesthe efortraeptibtadadethothwere dddbd minhmivednuTaehathedobyil Falcon
Cosnmo Bio). To the bag, the anti -V5-ta% ant i bogdy

( Toer4Lanlpf gerpmtires medanmi(BMEM) ahd b3WaK of Genmperera(d Bdagent
and. th

R L T
\r’\/gffﬁilg?drjgx‘éﬂ iR wRBR GORE 8D LN B0l tglig%rl’&ﬁ@eefbr 39 hGEE! %@:llégﬁer,
the solution mixture with DNA-Geneporter " 2 was added to the cells (4 ml/tray)
and cultured at 37°C in the presence of 5% CO,.  After 4 hours, DMEM containing
20% bovine serum was added in an amount of 50 ml/tray and cultured at 37°C in 5%
CO; overnight.
d) Preparation of the cell membrane fraction
The cells cultured by the aforementioned method were washed with PBS (-)
buffer solution (manufactured by Invitrogen). The cells were collected using a cell
scraper (manufactured by Sumitomo bakelite Co., Ltd.), and suspended in 7 ml of 5
mM Tris buifer at pH 8.0. The resulting cell solution was allowed to stand still at

4°C for 30 minutes. The cells were crushed using a Dounce Type B homogenizer
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to as "0.05% Tween 20-PBS) once at roomtenperature
for 15 minutes and twice for 5 minutes. Thereafter,
the nenbrane was transferred to a new plastic bag. To
the bag, 30 M of a solution containing a horseradish
per oxi dase | abel ed anti-rabbit 1gG anti body

(manuf actured by Amersham _Pharmaci a) diluted 5000 fold
with 0.05% Tween 20-PBS, was added and shaken at room
tenperature for one hour. After one hour, the

0 el a5y fs?n e ian JROCTRA ot s d i qripgoatant was
r@ébtvﬁ'%d alfd‘ {: hét %ﬁgbﬁ%ﬁ‘?ﬂiﬂo ?esvﬁaﬁlg%%ﬁ‘gcemﬁﬂlggtion

wWr appi ng a ba aving t e ant

anipprady (ﬁw&uhb@ ot PlthES) afle R thedipititeUG s QécoEé;éd The
‘Western blotting detection solution (manufactured by
Arpeeoiiiate Wisasuipgctied Yo a Fhgar niendityagradievd So pbmestthto thet the@nbrane
wr apping filmand_  soaked in the ECL Western blotting
effaéew%n M&E&P?%ﬁpaﬂbrth% precipitaevas diseplraddn 3 1’@)@5 6§61Gt1‘t>fb0f

S pg? 0{5}2% i%% PAS-H%\}?‘ Coitel gglﬁina was transferred to

p%c&nﬂ%%@ L NM%ﬁ@ﬁg PRl gl rs%@h%ﬁ‘ %f%*l‘% ﬁ%i? 2H#8.25M

detected due to the pr nce of the anti-V

. anrishvadyr, pHiSgUne 14)m] ¢f)a sbrutios bET 5% Bugf atﬁieﬁ.ﬁm'ﬁ&s Befifdr $H

with the plasmd pcDNA3. | -DEST40-NM 031945
5.&%@ﬁﬁecéﬂywesaﬁwmtﬁlﬂM@BVOFF@hmow precipitate solution.  Then,

P90036/ FP- 0408t sa-rD-i g/ ane
t r&h %W?@%g% using g ul TBSB?E‘EI}Q%‘OE éPH’aéatk‘%AﬁJﬁS@% for

(G | HRGARL L R B Shh b Ul Bl F bl
byﬁﬁ@&ﬂ'ﬂn} QOGnL Bﬁk %{Mtﬁm@ﬂﬁe '\Egcﬁ .0 whiPddde@khd G WAk Bbjefted to

Dul becco's Modifi ed Eagl e ium (hereinafter.
r eftegcesdiugeticas at” Mﬂ@ fmranmtf aaitrutoertedmer Ithes precipitate.  To the
Phar maceuti cal cont ai ni ng 10% bovi ne serum

( HRERERIIFiRr 308r 08 ety s PO yramasder 2ot meecauwylution was

G bco At 37C 5% as u em.c

o RfRheni Rl b p chusce e ABRoihie 2P BOR, < U HfRembrane
t r@d&ﬁ&?%a%dld%tfﬂ%dtw WEASH Blorie ONEPod -desFihES- 1}}"\4he Section
031945. The transfection of the BALB-3T3 cells
petdonfinmedobyf Eippafion't dndrisetbisng isanagent er TM 2

Transfecti on Reagent %m manuf-actured by Gene Therapy
SylSkem@ly 41 Thurewitasion ofmice agpeddi fusioml |y, the cells were

washed (4-1) Immunization

1 ml (total protein amount: 100 pg) of the membrane fraction solution of the
human oculospanin expressing cells obtained in Example 3 was injected
intraperitoneally into BALB/c mice which were 4 to 10 weeks old (purchased from
.Tapaﬁ SLC Inc.) After two weeks, the same membrane fraction solution (20 pg
protein/mouse) was injected into the abdoﬁlinal cavity as a booster immunization.

(4-2) Cell fusion

The spleen was excised from a mouse at three days after the booster

immunization and added to 10 ml of a serum-free RPMI 1640 medium (10.4 g/],
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once using a serumfree nmedium DMEM To the cells,
500 M .of the serumfree nedium (DVEM was added.

Then, to a 50 m Falcon tube, 6 m of New DNA dil uent
and 240 g of plasm d DNA ( pcDNA3. 1- DEST40- NM 031945)
recovered by the aforenentioned nethod were added and
m xed. To anot her 50 mni Falﬁgn tube, 4.8 m of
~serumfree nmedium (DMEM and® 1200 | of GeneporterTM 2
Reagent were added and mi xed. The DNA sol ution and.
the GeneporterTM 2 solution were m xed and all owed to

sRENA 6401 |"Nissuif(dpnmeeyfpeungd uby Nispui 2Bhayaepueal Co., Ltd,
TRt eal Suneed R e R S R RSB bgtes
R Py Dond Ho0: e ELs SIS Rt (BB, o3 b
o e e B O T
C ghutadtieakif\and the splben easonished emlthawtekio of avetletraiased! swatrr;

PBS (-) buffer solution (manufactured by |nvitrogen).
Threnefattined \iyr Baleas) [usingedl spasilng Bhecegll suspeysiggepolution passed

fact d by Sumt kelite Co.,. Ltd, d
PG et Rl B e RSB e
BphdeuT 8 i
s Qo i, RO RS RATE ROt Qe8] Wophi Lo R0

Doaaféh ik RnliRPBULNE %8 counted.
S: / Chem cal / Sankyo/ FP0408/ FP0908s

P90036KFRend 0&{IPATIY (Ameri¢dn- Typearfnigesd Collection TIB-18) were
transl ation/ 24.08. 05 - str.okes) .and

77 (3

CEnBrEd BT L MR P e PO R RS Rl o 2
W d i 4 ' al c i

eSS SO B 0 T B i

“?fﬁ\&}f&%tg%?f.ﬁ 5%’(:&?,%9 o @Rdmkhen Fl_feﬁﬁtityp&ih aHoE e¥iSd 1 x 10°

reco . e

ere préci pitate was subjected to a sugar
deRBi/iny Jhadhelimd cclBaheepiepatd wehe washel rveithe serum-free RPMI
fragnents. More specifically, the grecipitate was )
di ey édl thiersaiBe mianugr as abeyelAnd grspspdedspopigise Rl medium
0. 25M Tri b%ff?r, pH 8.0. The resulting solution was
t raRfA &l & LGRS PYF S ent ri f uge tube. An aliquot of

3 mM of,a lution o 0 S . 7 Tr 1
buft er THENSEL sl fn SafetfoR 1Rk AR Sook 3500” Lo the splecn
angdyQugrMidd éohutidn fch@hinklg ab8utls Werellayereatixed and subjected to

sequentially onto the cell precipitate solution. Then,
centrifugation, and thereafter the supernatant was completely removed. The cell
'~ fusion operation below was performed whilst maintaining the plastic centrifuge tube
containing the pellet in a beaker containing hot water at 37°C. To the pellet, 1 ml
of 50% (w/v) polyethylene glycoll 1500 (maﬁufactured by Boehringer Mannheim)
was slowly added by pipette whilst agitating the -pellet using the tip. Thereafter; 1
ml of the serum-free RPMI medium, previously warmed to 37°C, was gently added
in twice and a further 7 ml of serum-free RPMI medium was added. After

centrifugation, the supernatant was removed and 10 ml of hypoxanthine aminopterin

thymidine medium (hereinafter referred to as "HAT medium"; manufactured by
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centrifugation was perforned using an
ultracentrifugati on apparatus at 75,500G for 16
hours. An aliquot of 1 m was taken fromthe top of
each tube. To each aliquot (fraction), 10 nL of 5 nM
~Tris buffer pH 8.0 was added and this was subjected to
ultracentrifugation at 78, 08QGfor one hour to recover
the precipitate. To the precipitate 500 | of 5 nM
Tris buffer, pH 8.0 was added and the cell solution

o SOz 5, FBETS LPE R NTRIER 8718
byagfiesdcalstheBhedtif.i NOrIBH RAdréeSaR iIrRediniA cBMnéﬁ%E%%S was

“Confirmation of Expression” and used as an I nogen.

[ Exdeleg) e rédultingrsuhitizaivhodisgehsedit6 @ saneklioel]lcuftuts inficroplate at an
(4-1) Immunization 1 m (total protein anount: 100 Q)
of arpvat pie HiSY idliveellf andonitemed s BTG iorp % CQuhgas. hievemto eight days

oo RI R AR T IR C L, L L AR
_ .t ( d ' SLC,.
VoL SR B B D R LB S s

S OdckehiBf by BRithhg dRG6YreinAly SO S RntiWASI bdlhwect ed into the
abdom nal cavity as a booster immunization. (4-2)

Cel | f (B dnmithng dilpli@en was exci sed from a nouse at
three days after the booster imunization and added

to 10 e Bymys gepdies prsdseiiiom Eealy BakR/Grinquee which mere 4 to

ggg[g%g?%ﬁ%ﬂ é?}?{afg%%%%%}?r{o 3%21{1 Eggﬁggz%c}] gfughed on the mesh of a cell
LT @RfleRlE N dtheR GndRfacrfd b}Fﬁ?Mon%_ﬁéiQ a%érﬁl‘d_‘u gﬂe) cells passed

manuf act ured by 'Ni ssui Phar'maceuti ca

hethesughf thermeshf gtfeedatied atvics aFittimhifaentiM thimeinsmnedium
containing 20 nM BEPES buffer (pH 7.3), 350 ng/m
sodiewmafigdrdeesd darotzet dHID ngBiue, Bannfactapd det Mosifnger

S50, uni.ts/iml penicillip, 50 _.ig/m streptonycin, and
3 &af}hmm)wongw%épé 565, T e g&ﬂdefefﬁlsv%fsthafﬁ%ﬁ%dwe

onurs%%dggaﬁp@fa L1.pstradner rlgu of b RET ; .
manu actur ea 6131/1 ?71; go}rl;? I%%"ﬁg 03{1%%21 Fé\%aél%g ggf | Suspension
sugeRsi dis shikdd @As RARISRda #dIeOHE sdififor e IHe Wakure solution
centrifuged to collect the spleen cells. The spl een
cetdntrinieg the fuvad helld dbwiined iniSettiondd@inwias dButRPM tovdidi foll with
suspended in serumfree RPMI ) .
the feeder cell solution depending upon the cell density and further serially diluted
with the feeder cell solution until the density of the fused cells was 5 cells/ml, 1
cell/ml and 0.5 cells/ml. Each of the samples thus pre;:iared was dispensed into a
96-well cell culture microplate in an amount of 100 pl per well and cultured at 37°C
in 5% CO, gas for 5 days.
(4-4) Screening
(4-4-1) Cell ELISA
Human oculospanin expressing cells were maintained by culturing them in

RPMI 1640 medium (manufactured by Invitrogen) supplemented with 10% fetal calf
serum (manufactured by Moregate Biotech), 20 mM HEPES (manufactured by
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medi um and t he nunber of cells was counted. Myel ona
cells NSI (Anmerican Type Culture Collection TIB-18)
were cultured in ASF 104 nedi um (manuf act ured by
Ajinonoto; hereinafter referred to as the

"serum cont ai ni ng ASF nedi unt) contai ni ng 10% FCS
(manuf actured by G bco BRhé at 37C in 5% CO2 gas such
that the cell density did t exceed | x 108

cells/m. The nyeloma cells thus prepared were washed
with serumfree RPM nediumin the sanme nmanner

ahovs aands sivs perdegtopthamé (manufrcased I VHEEERIAT 35{%51 in &
nber of cell counted. The. 1. i

i gisonisom aPiaER i BOTEE, g A iy e BEVEh Mace
Il i LU t aj ni 4 2 |

SresebRCaal cunrohgg: £ BR, B 2 fpBofbon’ bRk

f:sgsfaﬁ/‘sa.affh%rhuﬁgfo&%?&ﬁ?é}@%siﬂ@&lﬁ ek peipetey weenmaneirediioe

fusion operation bel ow was perfornmed whil st
NG Al aibRiAG cbRafipbdstihg adEMAGHIUgmat GF8DLcw N ¥0nipryfor 5

the pellet in a beaker containing hot water at % T0
thzwiee (Ceptrifugatink condftios 1% (Wwpw%mrweg F%}fz f uman

1500 fact d bv Boehri.ng V4 : | _
amé%ngnn%ip??g%#;egﬁ}&ﬂi ot g“g@‘ﬁgflg‘?‘i%kgm?ﬁ@g-g gﬂeé%a‘f%g F}%gﬁy%r
tip. .Th fter: _ i h o ( e

oPElTBRrls VAT Conged. Sng0b.ab Gy SAh UMY CGIAPMantRtud by

me was“gently added in twce

agd .y f U[?Je higksitd oFkneOfveStRimamdtiespamBMxpressigicalinaes adjusted
- added. After centrifugation, the supernatant was

r iY@ mreiimld bel0'akllhymondand Hiemesuliet Atsgiugy /a8 dispensed to 2
thym di ne nedi um (hereinafter refefr to as, v
nﬁé—WMH-mep]a@ti{(yp:@g,mgynt of 100 p‘f/we{l. eﬂw G-l U%Eom plate
o onem.cal ! sank R GRE 000 for one minute
P%@@@ﬁgﬁﬁ%@%ﬁgﬂ%mﬁgﬁ% 2 >000 mPm e

translation/ 24, £ Q%unBRgiM i defembasn bghgrk 200 wl tip. -
c6@?"%5@5%%%%@3‘@&%@?%%&% by pipette whilst gently
aGiLk AivY UShfien blee waptappdd @r the Gided sudfhcet hesnsasTd tediume
contai ning 10% FCS was added, the resulting solution .
waguldipapiensemsding eel96- Trelthe swpynsion) PYFEOMATIPicat 8 A"
~an anmount of 100 |/well apd cul tured .a j 69

gasolutigsmelipse epnesTiatlong (LS 2 %@;{?Hbj&gﬂ\%i % Egj %lgf"nit'gflgﬁ%%g :
medi yumwi th a .tinge of I €560 1re diveins: e 96-well
aderstps ﬁoogrﬁi NI reoaf%di%gl ahl%)%vc\% tlo? Thwased )
CelrlpSitddd %glt&msaéﬁ%é WBE @ Bubnfedr ¢ttatufactsred & Aujigblgyinc.) at
limting dilution analysis as nentioned bel ow.

intervals of 15 minutes, a reaction was performed at 4°C for 1.5 hours. After

completion of the reaction, the 96-well U-bottom plate was centrifuged under
Centrifugation condition 2, and the supemnatant was removed using a 200 pl tip. A
solution (PBS-S%FBS) prepared by | adding 5% fetal calf serum to
PBS(-)(manufactured by Nissui Pharmaceutical Co., Ltd.) was added to the wells in
an amount of 200 pl per well.  After stirring using a plate mixer, centrifugation was
performed under Centrifugation condition 2 and the supernatant was removed using &
200 ul tip. Thereafter, the aforementioned operation was repeated twice. The

96-well U-bottom plate was tapped on the side surface to suspend the human
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(4-3) Limting dilution The thynus gl and was exci sed
fromfemal e BALE/c nouse which were 4 to 10 weeks old
(purchased from Japan SLC Inc.) and crushed on the
mesh of a cell strainer (Cell Strainer, manufactured
by Fal con) using a spatula. The cells passed through
the mesh ' were washed tw ce_w th hypoxant hi ne

t hym di ne nedi um (herei naffer referred to as the "HT
medi unt, manufactured by Boehringer Mannheim

-contai ning 10% FCS. The thynus gl and cells of the
nmougespasn expessiygecrdied To tiB0susbensiont haroxtasgdabieledh anti-human
cont ai ni ng 10% FCS. The suspension _sol ut i_051

h
o BE AR e isirads DY KAkBeBq 5 @PFY S3PQIFIPER GYHED 500 fold

cul .k ul I on ..containi t he fused | s._obt aihed

il S S Ted R PR SR aptiSp S P, WRREme
f og¢ Shtk K RNACPEARRE D P1atPAKet BEneRkls #a5 Hdikutes,

, a%gqﬁlrltgﬁgronzgﬂﬁ a‘#algybuf:i u{hg% gvii/ith fhe ?eeggr cell o
S @éddtibrONas - folmddng 4e@figi 1.y hefrs.t hefidr usadletiel bisthevbeaction, the
cells/m, 1 cellln and 0.5 cells/m . Each of the

s &predisUtbatiom plasp see denalizetl spien Ssutrifygation cormgigioped pnd the
cell culture mcroplate_in an anmpunt_o %gg pl per ..
wWEHPCTRERt Baf repoed wyogy 200 phtigo, e, RS Sé”ada?gée:d in an
(4-4) .Sc in 4- 4- [l. EL u 0 [
efﬁ}oé%ts io{ﬁgﬁ]@ef ‘gd\i/vearng r%rt)larfen ar ]rl}gdA S@at? u Uri %Hh?ﬁgﬁqiuﬁder
RN oA B o B i#ih 0 "BHAUAGChS! 5i§drmadnd a4 rkfBeRMking a 200 Wl tip.
suppl enented with 10% fetal calf serum (manufactured
byThkteafgatie: Bifwteetipned GpedtitiERES (epeated dwiagr edtsy 96-well
S: / Chenli cal / Sankyo/ FP0408/ FP0408s : i
PdEbaeF platraws( PRpef ansthe 1ds -spigacarie sawgnd the human oculospanin

t | ation/24.08.05 80. Si d, 55 . .
o SEFETR G0 hahioh CREATI S0 £GP RE By PRITL 1By Frperpriase
L B e o St in

CUnt abicint bESH0 plwal eensirted @&ing?a ¥lakOdhieelfbrsICafhusRnd After
cultured for 3 days. The human ocul ospani n expressi ng

c edehisifigation paseprafoatedvwnder Cenrifipationegndibon?2, o syperpigpiewas

and centrifuged using a H TACH hi mac?{gsESE&_ :ﬂt & 0083

r prAnpigIredsto 9ol e bp Rlgte: it BRPUBLAR O HIGTPL AT aksqppance

Super Natanh 4a%s TERYES ARGt NP YR ARVO multilabel counter,
manufactured by PerkinElmer Inc.)

(4-4-2) Flow cytometry

The human oculospanin expressing cells obtained in Example 3 were cultured
and grown in RPMJ 1640 medium containing 10% FCS at 37°C in 5% CO, gas. A
cell susﬁensic‘m solution, prepared so as to contain 1 x 107 cells/ml, was dispensed
into 96-well U-bottom microplate (manufactared by Nunk) in an amount of 50
ul/well and centrifuged (at 90 x g, 4°C for 10 minutes). The supernatant was
removed and the supernatant of the fused cells cultured in Section (4-3) above was
added in an amount of 50 pl/well and stired. The plate was allowed to stand for

one hour on ice, subjected to centrifugation (at 90 x g, 4°C for 10 minutes) and the
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ocul ospani n expressing cells were suspended in a

medi um Thereafter, the nunber of living cells was
counted using 0.4%tryphan bl ue sol ution (nmanufactured
by Sigma). The density of the live human ocul ospanin
expressing cells was adjusted using the mediumto be
10" cells per mM and the re tant medi um was

di spensed to a 96-well U-bottorn plate in an anount

of 100 I/mell The 96-well U-bottomplate was
centrifuged using a H TACH himac,  CF8DL at 15, 000 rpm

f oSPP%’H wtrsmoreée ntP¢ PERFATTAS VbR TIPS )2 ﬂqfwe‘«ytometm

S rennv.ed 2 1 tip
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t he suspension; hybridoma culture supernatant

sdigGt i drsstiwhos@aanhcentir aby onOry@be alidhaiced tigbeldd  with
p.glm, 5 g/m, 2.5 }rg/mM with a mediumcooled on

i ¢ ,orWSa@p@@@pymﬁatwﬁheaemm referrad 0o 3k | 'RETC") Wesi dsied as a

the 96-wel bot t pl.at e wa |rred usmg pl at e
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of rformad at, 4C for

hoﬁ?@lﬂ%ﬁé‘ﬁe?&% & b P 13 O e e PR RS S ROy e
U- okt 04 v%.sﬁéd&wﬁ&&w&emo N1 e eRtHNAREmet e Bhtfdr soiaadd PR well,

condition 2, and the supernatant Was renoved using a
20ditheregfier H pisdlh Bt 1o fonp HBSdhioB S)as pddsdaneé thehysuhiig isoigtion
5% fetal calf serumto PBS(-)(manufactured by N ssui
. PHaRHEE é’a% %%Ned@)stanq_ioa 1§ mipgesardieel tlp thif @avmr | tbe ¢ails were

B O 200 0t b A LG U008
Cevoﬁsr lefid9at | fe %&%'&#%sgeda% E%PSMB% r&ﬁttﬁ@howa@tomemc

renoved usi ng a ter

af wifRresliticanee wepehdkhPendéa sn 18P 8RbLe FWWCEtondiEe buffer per
96-wel | U-bottom plate was tapped on the side surface

t ovellys péuird weh esdduzrad sSnpieHfenifosl tBamkiywn/ AP 408N#R0AOBEC

P90036/ FP- 0408%0?)/5& fh i g /arrenfl?e

tr HSTETCH % ﬁsfel Sow%?ép%wm WaHPEaRredguiing ¢ flow
?&{Eﬁé&l{gﬁl& aa?%éﬁ%d%%%%lltgrg grg )%ﬂgtﬁonwmgngtﬂ %9488

L&ﬁ@faﬂd @ﬁbt@c&?onq’lra!vblltaﬁﬁh 5@936 ghd wWikh l&.eﬁﬁﬁcﬁ%ﬁe&&@@h%mw

in ice was added in an anpbunt of 100 I/well. Wile the
96@fwb¢ hurbarb otul@panil atpeessiag cslﬂs expeskdusi saperaatalt dtomn thie Xesion
intervals of 15 m nutes, reacti on was perforned

tceli culbge wes mupphigher (aﬁotl’é]rﬂocte 108} therthat (abevé 0r3é akthe beman

thoculospamn expressing cells unexposed to the supernatant from the fusion cell
culture, the corresponding fusion cells were selected.
~ (4-5) Cloning
The celis selected in Section (4-4) above were subjected to a series of steps
(4-3) to (4-4), five times. In this way, several hybridoma clones were obtained
which were capable of producing a single antibody capable of binding to human
oculospanin expressing cells but incai:able of binding to the non-transfected parent

cells.
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96-wel | U-bottom plate was centrifuged under
Centrifugation condition 2 and the .supernatant was
renmoved using a 200 | tip. Then, PBS-5%BS was added
in an anount of 200 I/well and stirred using a plate
m xer, centrifuged under Centrifugation condition 2,
and then the supernat ant w@ﬁgagnoved using a 200

tip. Thereafter, the afore ti oned operation was
repeated twice. The 96-well U bottom plate was tapped
on _the side surface to suspend the human ocul ospanin

exi5xanplp Al Beificgtionef human seidprpprip renogdonebpmsibody

devel t subst f i d factured by
Nacal N ORRST R EEd o e BERFUUST BoRrap Ao P unisiot 1
| ! N 0 | ! .
ACHeCot Roe SRR iblhe 00, HESSL 708, S EERRNGE e

pedeheityRechdndes 16eMikin{iUgRhd neO 8t dnORasZeentrikseed (at 1,000
supernatant was transferred to 96-well| flat-bottonmed -

plmtrefdr? swinugash uthe swferdm@ant fwee|discandeld, sdnd ohb asltecollastsd were
measured at 405 run using a plate reader (1420 ARVO
nuiFished e ciing sptum-fem St tmediemby Fesrsaiakl Her oslisc were

ot BB AL iR SE TR0 A1 BN R0 SURERLR TS it &% CO:
ang s g5:0MMol3. REM cuitﬁr%%ofeﬁ]ﬁﬁlil WL &%H{fﬁ]éeﬁi(ﬁgll,@da%féﬁ% Phinutes)

3 in 5% CO2 gas. A ¢ suspensi on sol uti

pr &dahe dupmagift vas e@bvabd add ¥ark@red ghtosd lalysidasbe (exclusion
di spensed into 96-well U-bottom m croplate
( it fepdeculeegreight: NRARY td id.00n mamefaettred by SHbcat BRIe| [Dialysis

o e S bR ot e sl abasebatbpu st goluton
s el el et SRS PR R

al hupited ubiag T ANSErfoRhaRB QighRUhr&Rath & BhhicS HEHaB&ICEPLO system,
centrifugati onn}%at 90 x &, 4C for éli%‘m E%ﬂtes) egbnd tsﬁléem

5: h@hvdarhced YySdnhyeiP RO 8lceBHdif@s described below:
P90036/ FP- 04D8( PCT) / t sa- si b-i g/ anmended
t r Gpfemat PEAESerhgossCL-68ocolumpp ¢ pluma mizewdsmh spanpéagiured by

T agg&}@t was washed twice with a flow cytonetric
buf Fer &6l uti on (PBS contai ning 5% FCS and 0. 04% (w v)

SOgH -33l i Il and 50 gl of
300 o g T L BB PR SR 80 oy 1o

f relowirgte: (mE@inbRCt ured by Organon Techni ca) | abel ed
WI élllqltion: IM sodium chloride linear concentration gradient (0-50%, 180 minutes)

The eluate was' fractionated into 5 ml samples. The antibody titer of the
anti-human oculospanin antibody in each fraction was checked by the ELISA method
using human oculospanin protein. First, a membrane fraction solution prepared
from human oculospanin expressing cells prepared in Example 3 was added to a
96-well microplate for ELISA. in an amount of 100 ul/wellrand kept warm at 37°C
for one hour. Then the membrane fraction solution was discarded and each well

was washed three times with 100 pl of PBS-Tween per well.  Then, 100 i of PBS

containing 2% bovine serum albumin was added per well and kept warm at 37°C for
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fl uorescei n-5-isothiocyanate (hereinafter referred to
as "FITC') was added as a secondary anti body and
allowed to stand still on ice for one hour. After
centrifugation (at 90 x g, 4C for 10 m nutes), the
supernat ant’ was renoved. The pellet was washed tw ce
with 100 | of the flow cytonpgtric buffer solution per
well, and thereafter 50 pd of a 3. 7% formalin

sol ution was added and the resulting solution mxture

e 2P et SRR e Soes by 0 2 PRy Pien per el 180  of
cqﬂé EGHDBLRR weBbadld e aepf%&nﬁloﬁ'i 3%42: AL B i:m%mﬁore

superna ant was renoved was wa

Wi dffar WO werofvadhbe ﬂﬁé&%&wlaﬂﬁiom ®f PB gifRkn & wHIll REksdR&dish
wel | and suspended in 100 }d of the flow cytonetric

buferaidageelabelede| imti-Mbiiss Vimsumsgidbudin sansibop e(ranfatiumd by
cytonmetry. The ntenS|t£ﬁof FITC. fluorescence

' erfmerghind difnied RR00Cteld s PBS-Tueen wosfded ings ameuns of P plwell

ot BUPy e B st L0 £ oot s Brhgt RO AmES S WiTop
dejrept - R4 ¥el aBEt hSLQJEeq%%QdWrQ ﬁ&ﬁéﬁﬁetfa? nblsdidish peroxidase

fluorescence intensity of man ocul ospani n

expresiitngd G| HiSRAY RRS aﬂdddolnSdmp@ﬁmt antodLItRe allowed to
fusion cell culture was nuch higher (about 100 to

1, 000)still herd minates,(aag dihﬁrea@e@)thmﬁbsmhenm wirgech wdldt ds pami was
' eégresséng?cells ne $sed to the supernatant fromthe
TESPFeC BRe 2 BiTeP %re correspondi ng fusion cells

wer e S@l)fzseal%gﬂ% (tﬂe @act%ng rékﬁllgltl}-lg qm%?%ﬂ!)s%rb éeexcvgrg dco*l&ted and

Section bove were su

stiegRd dafb B dnfibddd- Alinityf bMﬁiJaﬁé’fP%luﬂnﬂs t}lilglnﬁ ‘P?dfem G column,
several hybridoma cl ones were obtai ned mhlch wer e

C eppdisirevabime 6 od uoamudacarsd ygPterramta) b odftercegshing ehediiside of the
bi ndi ng t%-hunan ocul ospani n expreSS|nghceIIs but
B

i FOFHBIMEthap nHjoh a‘i‘%’rﬂl@l uiter FOrnlly sodivre Bhasphaghudier (PH 7.0)

p 5035} Bk HOATKER 1NV Pl ahomet 0 Shuion buffr 0.1M
Zéﬁbm‘s‘d%m%ﬁd%% 7) fhr %orun{ EX@%H gogk R dofibhl §uQ et

man ocul ospani n ionhocl onal ant| Mouse- nouse

hytbbe cananicg 11135 aginst IV ClrischyidrocEs 0P (s 4) O)er Barfiddididly @fler
in 1l litre of ASF nedium containing 10% FCS at 37C in
5%ogg§:t1@1a§f uhe ielutiph ethe eellyate was loaded onto the upper portion of an

ultrafilter of centrifugation-tube form (Centriprep 10 manufactured by Grace Japan)

" and centrifuged at 3000 x g at 4°C for 2 hours. After the filtrate collected in the
lower portion of the filter was removed, 15 ml of PBS was added to the upper portion
and again centrifuged af 3000 x g, and 4°C for 2 hoﬁrs. In all, this operation was
repeated five times. At the 5th time of operation, the cen’fﬁﬁlgation operation was
performed until the liquid amount in the upper portion of the filter reached 0.5 ml.
The liquid left in the upper portion of the filter was used as a sample of the
anti-human oculospanin antibody.

[Example 6] Cytotoxic activity
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density reached 1 x 106 cells/m . The culture sol ution
was centrifuged (at 1,000 rpmfor 2 mnutes), the
supernat ant was di scarded, and the cells col.lected
were washed once using serumfree ASP nedi um
Thereafter, the cells were resuspended in | litre of
serumfree ASF nedium and cultured at 37C i n 5% CQ2
gas for 48 hours. The cult% ~sol ution was centrifuged
(at 1,000 rpmfor 2 mnutes) and the supernatant was
recovered and transferred into a dialysis tube

(excl usiipaly-depéridentmoltemuicanctiviygiwas 12060 o a4,igBBs, of
manuf actured by G bco BRL). Dialysis was perforned
abjakatisity.a 10-fol d am)unt of 10 nM sodi um phosphat e

buf f | The |
o h S Fﬁg‘l s SRS ng\,gegﬂkﬁxagleq e 5 whWBunted
pE}Sg’PI e u%&%% 19% frﬁﬁa%&%nggéﬁgn&ahgﬂ belihe Qél%%%ﬁl@d@@ k1

actured by Pharnmaci a)
g célEQm?W'KPMP%@%E&MQQ&aQﬁE&WGd G9|IWIﬂogc@,Eﬁ¥Eemaﬁer

Sepharose CL-6B colum (Columm size 10

MmegTetfedc toir &d thy "RPMIr meeclive)™) Sodnyaming 1@?/6mf¢t%10d>9ﬂ1ﬁ$ serum
phosphat e buffer solution (pH 8.0) Flow rate 1
mMshanufastueedE] uby onMaregeted.odi um Thl thede fellearss  wl of

o2 gs%a%;]tg{ggqlﬂg/ﬁb%%r @9 i Wfpé’“é %%%dhpafgo%xy%aru%?dz%@&% | llalfi’élﬁg
]tc Iratggrtqc rr?afnu ac daog/t#erlg%% %lagﬂkgﬁrfbdaﬁéﬂ Qﬂqri{cdbﬂe@@td?

iI"on was cke he ELI met hod usi ng human

OGH 595 BARINNGIPXid RirMBO Mnirfuses ,wifilermixbizam entervatstdfold minutes by
sol ution prepared from human ocul ospanl n ex ress',ng
ceh\restmgrthpauleder T cEsha rquitere3nedisma il afdhe ipm was

m croplate for ELISA in an anp of .100...d/ we '
eI, R A 0 b

fraction solu S ek V&ﬁl
W e PPYA e & s¥v\€\n tt’ﬁn ° OO&Fee%f@gg%e%%%n per wel OSpanm
T s Bfus BBBined Qi@ ke @nc@&’mb@ﬁlrﬁl&)fié?mﬁlotmmlm
\A&?Bleea%%gc pgr u\?\/el I gnd keptw\%/arm at 37C for

S: AfhiesibCa sh Fa sy 06 P @8{HERGspOBIon solution was seeded in each well
P90036/ FP- 0408gPCT)/tsa rib-ig/amended ddi

t refresbawelbryuad bogorp micropiate, Uhl@hw@arprevmutﬂgrpr%% fygrdding
three tines Wlt 100

of. PB
of PUriiRe TAUSE Agh ?%P?‘B?F%&Pé o] d& parnda%gp?@g%at?dm%g? M
37&4%%{16 ‘rrg~I Q%Bﬁceﬁéﬁt ogec(fnio [.§/ml, or the supernatant of the hybridoma

culture medium, and leaving it stand still at 4°C for 30 minutes. The microplate
was allowed to stand still at 4°C for a furﬂqer 30 minutes. . To a negative control
well there was added either the purified mouse anti-human oculospanin antibody or
RPMI 1640 medjum in place of the hybridoma supernatant.

" Effector cells were prepared as follows. J774A.1 cells {available from
Dainippon Pharmaceutical Co., Ltd.) were cultured in the presence of 100 ng/ml
macrophage colony stimulating factor (manufactured by Sigma) for 3 days. The
number of J774A.1 cells was counted by the tryphan blue staining method and then

adjusted with RPMI medium to a concentration of 1 x 10% cells/ml. To each well of
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after wells were washed three tines with 100 p.1 of
PBS- Tween per well, horseradi sh peroxi dase-| abel ed
anti - nouse i mmunogl obulin anti body (manufactured by
Amersham diluted 2000 fold in PBS-Tween was added in
an amount of 100 d/well and allowed to react at 37C
for one hour, and then washed three tines with 100 pl
of PBS- Tween per Well. Sub§@ﬁdbntly, a substrate for
hor ser adi sh peroxi dase (manufactured by Bi oRad) was
added in an anmount of 100p./well and allowed to stand5
Sthie |96+l robndvbottstresijcraptade trivatiemfitabove, thd 0% ps elidyeh Clex dP
each well at 415 nmwas neasured usin%Pa nicr%ﬁlat%
r ecdlkpf thesellsavpsemded, Theanicropkats BAS CORHPE A Ao OR iR for
absor bance were cal.lect d |paded onto two ..
SRR AP Bl 18 Pl PR BF daifen HTP Pl )
| itcn Ot | { f edubYin order to
PP T Wi R il BRGNS A AR order o
WedihpleBlyrdill k BOIDA-Iddeled b b@llospln edfressioglioeln  Aftera 4
phosphate buffer (pH 7.0) ‘per columm, the antibody
wasurehatbetor0ng dfSthericulofre anperhatanit oves Belfehafront Gadhvwell and
gl yci ne- hydrochl oride (pH 2.7)).per. colum. Each .
elrarsfaredds Bovebwhist Plak- a Teahe P80 dB Rt FHTRRYUR, sphigion

m,_of IMTris- rachl.ori de 9 . i
ol 5, PRSP RS 1R AT, Sl o o
| 0aded 0Btg. {NEHRRShdRY hiRdmpBfiia of Hhéreabidetsith fhe was
~centrifugation-tube form (Centriprep 10 manufact ured

bwmegiaer Japan) and centrifuged at 3000 x g at 4C for
2 hours. After the filtrate collected in the | ower

por t i GFheofatet pfecellj deatr indration dmeeehd well 5vag| calgplafpgdagidson the
added, to the upper portion and again centrifuged at
SGﬂﬁmﬁnggcghd AC for 2 hours- In all, this operation

was repgat five.t] - AL rabdht tdollt @ QREradti Q& -
t he ceﬁ%?f§%55#¥%ﬁ&%g§$a’ﬁ%ﬁtﬂgg pérforneé until the
| itgslotbudB 0 KR thbeebRRE! cap@bl mell)/@lie flberefcehtt esunt for the

reached 0.5 m. The [iquid left in the upper portion
ofpotities Edntrblewelvatmckps@ohd asurd ferathgphegatife conteol vweH) K1 Wuman
3" Crolt campst jomrons) Fpsaves o KA 18P it ¥ vas
L AR ALl SR sy o s
CYAaRk0 o8 tRCHIER YnolBS altRRS HCSbuRSpAih Afiledy 6ff the hybridoma
supernatant. 7
[Example 7] Preparation of human oculospanin expressing cells and their
membrane fraction as immunogen and antigen for detecting antibody.
a) Construction of plasmid pEF/DEST51-NM_031945
The NM_031945 c¢DNA obtained in Example 2a) was cloned into the
pENTR/D-TOPO vector by using the pENTR Directional TOPO cloning kit
(manufactured by Invitrogen) in accordance with the protocol provided. The

NM_ 031945 cDNA was mixed with pENTR/D-TOPO vector having Topoisomerase

bound thereto, in a reaction buffer provided with the kit and incubated at room
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bi oactivity. The nunmber of human ocul ospanin
expressing cells (Exanple 3) was counted by the
tryphan bl ue staining nethod, the concentration of the
cells was adjusted to 1 x 106 cells /m wth RPM
1640 medi um (rmanufactured by Invitrogen, hereinafter
referred to as the "RPMI nediunt’) containing 10% fetal
- bovi ne serum (manuf actureg by Moregate). To the
cells,. 2.5 i1 of

S SE R i R e s o
750 R Tl 2 08 T 00 LRFALER B

Alenltitb@in/eB 3ot bl ' g t R 1
Toc the cult u%éé) mrfcggﬁngbrrc{ﬁ %ilgﬁgmw%%@gqgﬁ%g&% meng? Ee:éhﬁl&ggsﬁ ol

acddizaies,stesistargdo &ashneei, meta gpdattedt andl, cn@0red pm1fmat ofliquid TB
m nutes. This washing operation was repeated a

f unediin cenigining ¥8 s1g/mid keparpain AIPE dvernighh dbalpbspiEDNA

expressin el l. hus tain wer.e resuspended i.n 10
o sl G e MoARE S PRI D ey i Cpnplass by
c f i ' in :
vvee}{/lllﬁaoé ' akg’g’- %&?&ﬁ%g@%gﬁ tcc))hron{&%ecr osﬁg%ﬁg&&l i ¢ .é{%g%"mg
prreaction Heyfoed Padift abRighd6 | Tmehatdp UF3.4 iBdleNBtfieneing Ready
anti - hunman ocul ospani n anti body previously adj usted
wi ReactRRNKit inl @4 6rdansd iwithn tho pratccolnmeviteda theamclebtide sghuehce was
or the supernatant of the h{)g\{ri doma .culture medi um

A gmalyger

arfdelypedayiingy a AR BREM 8199 grrok{aRtydsby fplied
' L d t t C f

MSBEALALE A1 S B St P Gt

Ve qirdee distid) Nelviddh @n PAeh | tadin aft ihe NEPRRtde sequence

ocul ospani n anti body or RPM 1640 nediumin place of

t hepragelntet byracessspariathavit 03 1E4S eat bitegeatd & the pENTR/D-TOPO
prepared as follows. 3774A.1 cells (available from
Da¥eAioppon Phar maceutical Co., Ltd.) were cultured in

the presence of 100 ng/ macr ophage col on
St ol A0gha Bt oV R CUP OPBy S Gty FPBNAS URGST40
T ﬁ‘f*d&jgrl%ﬁ i ke yaseCeuntaq th,st M
tﬂ?ﬁﬁan _ uegita%hﬁégidﬁfﬁ%q angwthen aé]ust Wth o
deﬁ&'ciﬂ@m;y,um#ﬂ Of &MWL 2Rl ORnAE™E I\d‘?}@gﬁﬁﬁﬁﬂcmre_ﬁooy
each wel [ of s:/Chem cal/ Sankyo/ FP0408/ FP0408s
PIBRIBE£dRR- D A0 B Rehtima-Biffer,i 7 agedpENTR/D-TOPO-NM_031945,
transl ation/24.08.05 - 86
0.3 ug of pcDNA3.1/DEST40, were mixed with TE buffer to prepare a 20 pl solution,
which was allowed to react at 25°C for one hour.  After completion of the reaction,
2 ul of Proteinase K was added and a reaction was performed at 37°C for 10 minutes.
OneShot TOP10 Chemically Competent . coli (manufactured by Invitrogen) were
transfected with the reaction product and cultured on LB agar medium containing 50
- pg/ml of ampicillin. The resulting E. coli colonies, resistant to ampicillin, were

selected and incubated in 100 ml of liquid LB medium containing 50 pg/ml of

ampicillin ~ at  37°C  overnight. As a result, plasmid DNA
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the 96-wel |l round-bottom m cropl ate nmentioned above,
an 100 Waliquot (1 x 105 <cells) of the cells was
seeded. The microplate was centrifuged at 1,500 rpm
for 5 mnutes and incubated at 37C in 5% CO2 gas for
4 hours. To a positive control well, 1% Triton-X-100
was added in place of the eg%ector cells, in order to
conpletely kill the BATDA-| abel ed human ocul ospani n
expressing cells. After a 4 hour incubation, 20 | of
the culture supernatant was taken fromeach well and
t (BBYASE I-BEST4D-WBL #&] H4Swtvias eisplktad eand Tryrified ysingt e Plagnid
1 _of a europium sal ut.ion. (manufactured by

PMAKINES Faipiagieed by ddigeeFhe pl ate was shaken at room

PCIRULS, O e TH R0 AP SRS Bprti

fluore e rate’o
dﬁrﬁ&ﬁf&icﬂﬁl&?w BRithoBerd Jeedfl thovagieGaltudvakad Basepla@more
the equation bel ow Il death induction rate (% _

( EpaemToaing einfil SFOBATE WY Hach Clemke Weltdzyme Bz Kgmoufactured by
count for the negative control mell)ééghe fluorescent

c wpiitrogen), 4t jHeof b Beadtive Bobier.rbl paet IPENTBASRGEEINN_031945
count for the negative cqntro [1). x 100. B .

c 8P AP HEHT R (IERd gRrs BIEORA i PRI BB 2 Bl Tocon
mzelgﬁl‘l %ﬁmwéd.tto Y&z 5% kr %EQF{)LG.at A‘f‘t@lj I!he ge%@ﬁcfﬂb Q_fy.l Bhgronﬁ"ﬂ K
ocul ospani n expréssing cells was i nduced by  addition

Ofal NRIABY Mahfl | SRWED US Ereddit it~ BYHTRMOCO! BERRRAI NOAERHD ARYP10
or the hybridoma supernatant. [Exanple 7] Preparation
ofChemivally Combaispdhicoli érprdasired)by Bivitmgamdvarh gipsformed with
menbrane fraction_as inmmunogen and antigen for, . _
ddhectepation PEasiLetsERned and cghsed enbB shargnediim soptgining 50 pg/ml
PEE/ 151 .NM 0319 The .NM 031945 : ' '
R o] VB g 6 FRIPOCT P D GRS TS Sbded and
b | P iamakont ik yii0arkbitillin, at 37°C
(%ﬁ%g%} E%ﬁpt%%‘ﬁiﬁal‘?f%%‘%? ik%n acco?gg%l(/:e Wi I% h the
preRt@at. Psamiesdiplashiie DNWOFIOBES TINAMMAS1 945 xeas isalathd and
PENTR/ D- TOPO ' vect or havi ng Topoi sonerase bound

t lparifedusingthaPlesnid MoK Kiff(nenuiprteed BeQiagth t he kit

and ingu

S: / CheP ﬁ%@%&%é?%%—éﬁ%p@p@Sgnd 293T cells with the plasmid

S o Fat g O AT

BALB-3T3 cells (available from RIKEN, clone A31) were cultured in 330
150 mm cell-culture dishes (culturing area: 148 cm’, r_nanufactured by TWAKI)
containing Dulbecco's Modified Eagle's medium (hereinafter referred to as the
"DMEM", manufactured by SIGMA) supplemented with 10% bovine serum
(manufactured by GIBCO; hereinafter referred to as "BS") at 37°C in 5% CO, gas up
to a semi-confluent state. Thereafter, the BALB-3T3 cells were transfected with
plasmid pEF-DEST51- NM_031945. The Transfection of BALB~3T3 cells was

performed by lipofection using the Geneporter ™

2 transiection reagent
manufactured by Gene Therapy Systems. More specifically, the cells were washed

once with serum-free medium (DMEM) and 20 ml of the serum-free medium
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- 87 tenperature for 30 m nutes. Using the reaction
product obtai ned, Oneshot TOP 10 chem cally conpetent
E. coli. (nanufactured by I'nvitrogen) were transformed
and cultured in LB agar nedi um containing 50 g/ m
kananycin. The resulting E. coli colonies, resistant
to kananycin, were selected @nd cul tured in1nl of
liquid TB nediumcontaining 50 p.g/m of kanamycin at
37C overnight The plasmd DNA was isol ated and

pM@S i ety Mom fpsl o Fikan i, RSBl sy Dhigactven
orne@éusiﬁﬂ@ﬁm%%ﬁ%ﬁ &ﬁgrnlnator V_?%MSEJ?&SQQ&'§§1ﬂm

Seguieﬂlemme&aﬂyd wheaglddamd Kiked. N TAGESHEIVGE! BMidoR tibd eo 35

. protocol provided, the nucl eoti de sequence was

anal yZzeeerursifreg naadivABIORRVEW 3,1 fa8nuDhdburdd &l \GIBLCO) and 84 pl of
(manuf actyred by Applied Biosystem. As a result, it

@wamqr r m@dR%arsalﬁ vere addeth andanizedhc e Thep A spluapn tanfé the

h
nOPERT e Zeuihold iR RN et R lmiipure
034,045 Whsiek Nt BirAREd thd sihﬁorpﬁl}%l Dol SR -GURGHAE™ 2 was

b
Then, the gene was transferred into expre33|%% vect or

pcia}ié@tolﬂ]DE&Ed@ m1{digRaN el e ilturedcht By°d By i%r@oen)Afley 3 UsEs, the
of the GATAVWAY system Mre specifically, 4 | of

GATERRAY WaR reilasad 9etir 28mmlyofdMEM (omtainitm t8%rbeding gerum per dish
InVItrES?%%%54 pd of LR Reaction Buffer, 0.3 lig of
TR PYPig s 5%0-% 1 Lg of pcDNA3. 1/ DEST40,

were. mFﬁ&lﬁje%Eeh Eﬁnﬁ“]grffebﬁgsfgﬁ?f‘egg ﬁszx%doﬁlcrgduced in 293T

sol uti on

hoghlls Af Fflbws.0 MBltRti@idn Ofntd- MR ROALtdeN!, was? perfdrmed by using
of - Protei nase K was added and a reacti on was perforned

at LIFDEECAAMINENR 000t reagent (h'laﬁlﬁan:turél'@y I6viG€hgam).c 4l Hey293T cells

Conpetent E. coli (manufactured I nvitrogen) we
t r‘é(PF§fS€Q51?‘éélt IRt ¢fel-T éé@t qel#(? B@é@@@ cufgec 3t é‘tfﬂéglht in

reé fitmg s SRR VRS e wbor W e bo PRELEMR Pppg Regen

25964 e bpdy. 4 5%y§ﬁ%h%gwmﬁf§fﬂmﬁﬁfacw'@ thBtrogen)

ne I 'um cont al ni ng anpi Inat 37C
oveEemingkéd alﬁsallawécefélibztct with 28dH dthddMAroom temperature for 5 minutes.

5:/ Chem cal / Sankyo/ FP0408/ FP0808s

PIBOBEHER DOPB{RGTetis; 4 1 of plasmidi(PRIIDESTS1- NM_031945) and

t rSISnOS’l %t | %n/()%’gfI—lQ/iSEL%SI Reduced Serum Medium were mixed.  The
LIPOFECTAMINE solution and the DNA solution were mixed and allowed to react
with each other at room temperature for 20 minutes. The supernatant was removed
from the 293T cells cultured o§emight and an antibiotic-free Dulbecco's Modified
Eagle medium (manufactured by Gibco) containing 10% fetal calf serum
(manufactured by Moregate) was added to the cells in an amount of 2 ml/9.2 em’.
The LIPOFECTAMINE-DNA. solution mixture was added to the 293T cells and
incubated at 37°C in 5% CO, gas for 2 days.

¢) Preparation of the cell membrane fraction (10 Liter)
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- 88 (pcDNA3. 1- DEST40- NM 031945) was i sol ated and
purified using the Plasmd MAXI Kit (manufactured by
Qagen). Simlarly, the gene was transferred to the
expression vector pEF/ DEST51 (nmanufactured by
Invitrogen) by use of the GatewayTM system To expl ain
"nore specifically, 41 of GATEWAYTM LR C onaseTM
Enzyme M x (manufactured by °4nvitrogen), 4 | of LR
Reaction Buffer, 0.3 g of pENTR/ D- TOPO-NM 031945 and
0.3 p.g of pEF/ DEST51 were m xed with TE buffer to

pr epar éhacél cpitredsipt the infomementicnell rhethtwire wastaed twithta PHERY-)
for one hour, After the reaction, 2. | of proteinase K
walEieE deiHtiomnanaarfaetieed oDpisinpen Zhargreutios U, hidhutTs. cells

Sh TOR10. Chem cally Co li . .
CrRRAPREEER g o b Jar e el o e RD) il dusmendse i 250
g LA a2 0 US048 A

COloist26@ biiINAt@SC {6:BDirginaes. 1The@BIN Wérk khBhediRME 28R Bfhe B
and cultured in 100 m of liquid LB nedium

commieatipegy 60 gitokes)anpd cientrifigedatt 3G ofper Hi ghihutesAs a The
result, plasmd DNA (pEF- DEST51- NM 031945) was ‘
i SOPHRERPINE Tootvered arf Geitrifpeedhat 098G fr MRXmingtes using an

con PR EEE a8 bt 5T RIIrA i e S
031845:c:BALB- 3T3 cells (avail able from Rl KEN, cl one
A31) were cultured in 330 150 nmcell-culture dishes

(cul t uThegupesreant I8 cenifupmhaf 6000@ doby! 00 ViAkjes using an
cont ai ni ng Dul becco's Mdified Eagle' s nedi um _
( héFasenEifigation appatetus dmemifepsurediby BECKIFAN) sndrthé protipitasel was

by SI GVA) suppl enmented wth % bovi ne_seru

( ﬁ?ﬁ?}?&éz Tefe @{FC@*%MW e PE%%F?%?“H%FEF it eps guperposed
" BS, 7C 9 - i - J-uent

ot BB chihe QA el B 8 000 B a8 RS U e P
Wi hé mehtasidl Hagiient PESAS kppdMaOF 146 recdi@ed  as HRChERPrane
of BALB-3T3 cells was perforned by |ipofection using

t heactemeont ST Titis lauftef.qii 7 nweseaiged tnd ceatifigedtat 78000G

by Gene Ther apy S%gtens:_wbre specifically, the cells
weloB SOBLRERS 2t Hie o Wip PFFclpipls s reseveredli ukn %DNEWI'@MHQ@ pl

g_?%em Crg%%?‘éﬂk%’féa%%@#%&é@g the cell solution was homogenized
PIR0 &R/ BRie4 QPR TdnictenikdrO(1b %ARENdethe membrane fraction was

identified using a Western blotting method described in the Section "Confirmation of
expression".
[Example 8] Immunization of mouse and cell fusion

a) Immunization

1x107 cells of the human oculospanin gene expressing cells obtained in
Example 7 were injected intraperitoneally into BALB/c female mice which were 5
weeks old (purchased from Japan SLC Inc.) After 2, 4, 6 and 8 weeks, the humén
oculospanin gene expressing cells (1x10” cells/mouse) were injected

intraperitoneally as a booster in the same manner.
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translation/24.0B.05 - 89 (DVEM was added. Then, to
a 50 mM Falcon tube, 0.6 nl of New DNA diluent and 24
g of plasm d DNA ( pEF- DEST51- NM 031945) recovered -by
the aforenentioned nethod were added and m xed. To
anot her 50 m Fal con tube, 0.35 m of a serumfree
medi um (Opti-MEM |, manufactured by G BCO and 84 | of
Geneporter Tm 2 Reagent wer € ladded and mi xed. The DNA
solution and the Geneporter 2 solution were m xed and
allowed to stand still at roomtenperature for 20

m nut é3Cellfveroraf t er, the sol ution mi xture of

DNA- Geneporter 2 was  added to the eI I s rz&t/ﬁj‘é Qg
and cUibe SPIgeR Was exgiged Gyt BommCEip OusKs d‘f*% & oster

medi um t.h

_ bwwaf?ﬁﬁg%q%gg? %W“ﬂ ?%a %dﬁrcgw %"Q/@ oV r n htga@e
| UERY 0B UN RGBT Branth@iizh ObyP BhisskE PhardnactiicA3 @;8.4 Tid,,

was I ntroduced 1 n 293T cells _as follows. |Introduction
| Rérenkitee r203d pedsl 'servmsirqeeVEM medivhy) usitaiging 10 mM HEPES
LI POFECTAM NE 2000 reagent (manufactured b )
(8674, 0 ThneAg0Tuoeh s-aarbone el 0 pg/relclngiotagnic

- of 2.5 10 [1s/9.2 cn?, dcltur

- o%‘éﬁrﬁﬂ&ﬁhmﬁ ‘ﬁe SBORCERs WER it "i‘ﬁ’“ B%ﬁl%?gﬁy?yé‘ﬁée ffheess

g EPESTR G 0 A o P e Bl S

V‘@ﬁl@en@eﬂ@@er@ Rebsttld 0B dithQhd RAGH-feb MEM axﬁ‘eldum{ i sugdended in
roomtenperature for 5 mnutes. In another 5 ni

p ed¢retfreg INGER nﬂddhlm anﬁ the ofmigk aberlld wap&RnBESTS51- NM
031945) and 250 of OPTI-MEM | Reduced Seru .
Medi urilyglpea psli /wf-ée cmmcmlﬁrmggr@mﬂe HmARgreinpfier

DL M S o P Rt Brnco)

SUpE E.E/Q'L%p rﬁg@gcr%&,edﬂa)ﬁ 99 mmgqg«];ﬁe:%? oefipmdi £ g|74C§1n(ih’é ﬁréﬁeﬁ&g of

over antibiotli Dul becco's Modi f

Eagl earmﬂddlumé ERNUER Glab KiROcdlydetdibediil mooata@bdil ngl(fO%ls/ml
fetal calf serum (manufactured by Moregate) was added
t dhe irayedehd celisrSRRA) twpenitured verarvashed ‘E ‘fhe Sprn-free ME

LI PO:ECTA NE- sol uti_on tur ed to
R A SRR BT S0° MNP G0 CRp e bl wes

c¥mt?£) Preparation of the cell merrbrane fraction (10

The SPZ/O cell suspension solution contammg cells, the number of which
corresponded to about 1/5 of the spleen cells, and the suspension solution for the
whole spleen cells were mixed. After centrifugation, the supernatant was
completely removed. The cell fusion operation below was performed while
keeping a plastic centrifuge tube codtajning the pellet at room temperature. To the
pellet, 1 ml of 40% (w/v) polyethylene glycol 4000 (manufactured by Merck) was
slowly added while shaking the centrifuge tube. Thereafter, 9 ml of serum-free
MEM medium previously warmed at 37°C was gently added in three times. After -
centrifugation, the supernatant was removed and hypoxanthine aminopterin

thymidine medium (hereinafter referred to as the "HAT medium"; manufactured by
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S: / Chem cal / Sankyo/ FP0408/ FP0O4CBs P90C3E/ FP- C408
(PCT)/tsa--rfb-ig/anmended translation/24.08.05 - 90
The cells cultured by the aforenmenti oned net hod were
washed with-a PBS (-) buffer solution (manufactured
by Dai ni ppon Pharmaceutical Co., Ltd). The cells were
coll ected using a cell scrapgs (manuf actured by |WAKI)
and suspended in 230 m of a5 mMMTris buffer
solution, pH 7.4. The resulting cell solution was
al lowed. to stand still at 4C for 30 m nutes. The

cePlEMfe Penizirig ARG FRS Wes added irias 2 Rypsee BYhilp erwlentiming with
IhabeChibRra aRR iRl BRSe b Peener (0 sl - B AT
1, QOEG Rhs dpdibddUhEs ofi9el) %ﬁﬁ%&l_rt%l)s trﬁlﬁlg)ﬁ{é o inf HOBLLHAR of 100

appar at us (manufactured by KU a e super nat ant

vwagalweleanveietd af BPCSHPRERE Prabedbd of\?h cafoh [didkiidefs atAfter one
78, 000G for 100 minutes using an wultracentrifugation

appa: deshsHATamdivac way sided o BEGKMENY insancariduet of 100 pl/well and
reci pitate s recovered. To the precipitate, 14 ni

ot By e R e (Bt R SRS Ao GUEHS Afd o 3 days.

subj ' densi t adj ent at 78 QQ0G f.or .

noorS Tifl e TSGR b FRECLETL, Bieoy Bl diton

thgmmﬁgQ@nkamﬁkdwg§wyecovered. To the nenbrane
fraction, 55 mM of 5 MM Tris buffer, pH 7.4, was added

and cen Lirhitigedilaibn 78, 000G for 60 m nutes at 4C. The
preci pitate was recovered. To the precipitate, 1500

p. | of Ihs citry splation gonisiningythe fused colissobiaiensdn Seetiont{bhabove
the cell soluti ' hy T

o R gy Fuber Rl T HBCy-is & et Felcr Pt ooy
Cdant . _ ri o
ARG st MR, TR0 PR e s

81 cdlrwyli GatceAnDf PRMSH B Garbiibd thubiptePhred Aas dispensed in an
| muni zation 1x107 cells of the human ocul ospani n gene

ex prewdioh 0k el fes wollt iaiarféewd! hmidiodatp hlecady went@iningj16@ pubdf the
intraperitoneally into BALB/c female mce which were 5
we eRsEHEM( 396 RerBistoplater Stererayiued o4 i the prgsense ob 7% garbon
 FBgEgR b, oo oopanly gene expressin
d) Screening
d-1) ELISA
The cell membrane fraction obtained in Example 7 was prepared in a solution
of 1 pg/ml dispensed into a 96-well EIA plate (manufactured by COSTAR) in an
amount of 50 pl/well. After the plate was allowed to stand at 4°C for one day, the
antigen solution within the plate was discarded by shaking well and 80 I of a
solution containing 1% BSA in PBS(-) was added per well. The plate was sealed
and stored at 4°C until use. When used, the plate was returned to room temperature
and washed three times using a Serawasher (manufactured by Bio-Tec) through

which PBS (PBS-T) containing 0.1% Tween 20 was supplied. As a primary

antibody, 50 ul of cell culture supernatant obtained after 10 to 12 days of cell fusion
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intraperitoneally as a booster in the sanme manner.

S: / Chem cal . / Sankyo/ FP0408/ FPO40Es

P90036/ FP- 0408( PCT) / t sa-rf b-i g/ anmended

transl ation/24.00.05 - 91 b) Cell fusion The spl een
was excised out froma nouse on the fourth day after
the booster imunization and added to 10 m of a
serumfree MEM nedium (9.4 %ﬁ L, Eagle MEM nmedi um

"Ni ssui "(1): manufactured by N ssui Pharmaceutica

Co., -Ltd., hereinafter referred to as "serumfree MEM
mees addell tc eathawell agd allowdd 1dERES atbobhicempegafure, Wy ong how.
ng/ |l sodi um hydr ogen, carhbonate, and 8 q%m

L AgrpaapRIgtion 45 fea"‘rﬁ’d’ntvh@hﬂ]ﬂfém:?ﬁf guibog e lggs, wes washed

%%2%@?%@%3%?& it el S BhP R R R B onse TP afifioly
: ﬁﬁ@acﬁl?édl BIOOFREEL BilgEd §G00WBIaSy S HAfich rigerMitufion

e serun}f ee NVEM %ﬁun1and suspended in serumfree
N&Mltﬁ@@ tonmigingl0 MR Sru pdtRd tOPBSE] Was atidsd ahkntvelts. in an amount
Myel oma cells SP2/0 were cultured in nyel onma growth
et 5/ wblsrapi nHéwest to stafletilled ream 4enperasure Ko crfédioum' yafter
cont ai ni ng 15% EBS nuf act ur
g F%%}Fﬁ“@ g}edeacg%wgﬁgg Sﬁ‘mﬂéﬁy ﬁ’é?‘i?ﬁ%tao“é’fo &F‘éﬁt‘“%f“b for

RO AR08 g 000 PUASOBS sty
”Wk%%:&@#&ﬁcaﬁﬁ%b&&mg Gthrinbd RCoWR tempRahre dvanidiskolidiao

serumfree VEM ne |un1and suspended in serumfree MEM
madeanmengratont b€ Inmehelr inHNEB| Beffaa®7 bl niiethnoTnameSPA1 81
cell suspension solution containing cells, the

er
oS 60 o5 s peied o il 3/ worhi 1 ulyell.” The
and the suspension sol.ution.for e
S EpeRim BT RGeS R it eaf ebfing } plgdesghl Bfutonred
Ietely renmoved. The cell fusion

o%@ g%ﬁgewgépﬁg erformed while Kkeeping a plastic
centrlilgBDW@ﬂ@m@@ﬁtalning the pellet at room
tenperature. To the pellet, 1 m of 40% (wW.v)
pol yet HEKa%%e cultye oblls 0bBingdren uEzecnle ddwetp NEwEsd) innRMEM

| owl y added while shaking.th t
THRRCEAR FTS IoE A% GBS 1t &6 R o T BBy g2l

Vel TE %u rted3 Zor 2\&/8113011%65}1(1 cafi gﬁgeﬂsﬂmt Qﬁlﬁﬁntvbﬁep?cpaﬁdt & as to

contain 2 x 107 cells/ml. The cell suspension solution was dispensed into 96-well
V-shape bottom microplates (manufactured by Corning) in an amount of 50 pl/well
and subjected to centrifugation (1000 x g, 20°C for 5 minutes). - The supernatant
was removed and the supernatant of the fused cells cultured in step (c} above was
added at an amount of 50 pl/well, stirred, allowed to stand still on ice for 0.75 hours,
centrifuged (1000 x g, 20°C for 5 minutes), and then the supernatant was removed.
The pellet was washed twice with a flow cytometry buffer solution (MEM containing
5% FBS) in an amount of 150 pl/well. Thereafter, to the pellet, 100 pl of 33-fold
diluted rabbit anti-mouse IgG antibody (manufactured by Wako Pure Chemical

Industries Ltd.) labeled with fluorescein-5-isothiocyanate (hereinafter referred to as
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centrifugation, the supernatant was renoved and
hypoxant hi ne am nopterin thym di ne medi um
(hereinafter referred to as the "HAT nedi unf
manuf actured by S /Chem cal / Sankyo/ FP0408/ FP0408s
P90036/ FP- 0408( 1>CT) /tsa-rf b-i g/ anended
translation/24.08.05 92 -,_ §,GVA) containing. 20% FBS
was added using a pipette while gently stirring with
the pipette tip such that the cell density becane 2.5x
The HAT . nedi )

30/3‘%%?{) b EE AR Eatiattie: b W%@&%?%ﬁ%{i@ﬁal%@r 0.75
s . i 79
s ARG EE elinhiod ool B ORCE R B nfdlieq)  The

Wasapafided e rahbvelin@e Welldt Svas Rvaaibdampas it Flovk Qtop Fer
and thereafter, the nediumwas replaced with fres

medingrh5atuliwetl end alsperaikd 21 the fRwdayemetryTinegfef itsadara@int sf 500
thus obtai ned were subjected to screening by linmting
di #i{ytellon Thig sy used ags paserle dereflowedytnmety) In machi sagple, the

caratiihe e Sl el ed B Ry 35 el g Syeomenry
di fre @ Fﬁﬂﬁﬂc&%ﬁﬁoy t}a!ﬁ%x&gmb Etyancbfx];iftd%i?ljg cév&ealn@ biugshgn 4l 2

medi um (HY nediumin the case o oning or

| adeestfiorbesa@idgth o€ 634 hmel As & 23uig ehd fsdd dells @B sblected from the
cells/well (50 cells/m). Each of the sanples thus

preepalecahivting dishpeNgEoltonesagt irdensiiy thao thake of HEK2$etransient

well, in a 96-well mcroplate already containing 100 |
oo PiESIng RN T T ﬁ‘tPcflﬁ@“‘rﬁf@%?[}Fla’E bl Qs s B e
at 37Cej'@1 lgg presence of 7% carbon dioxide gas for
10 days. 8&' creening d-1) ELISA The cell nenbrane

fracti gRe 8di 31088 ih e TR) Soole VRS RAEREBA Bflcd @ tRe operations
soluticon of I .tg/mM dispensed into a 96-well ETK

pl dtaesefinnofidigstclited). byAsGOSTARKe el diybridumauciones fwebDobtained
I /well. After the plate was allowed to stand at 4C for
orighigiyprodyasd a mempelerah artibody WHishhindh thHEK9 hirapsienigygressing

o S PR el ST 80 bt SR
s Skl el OB GBI 58 0l B v
designated as O3B8-2C9-4F3 and deposited at the International Patent Organism
Depositary of the Natioﬁal Institute of Advanced Industrial Science Technology as of
February 17, 2004 under deposition No. FERM BP-08627. |
[Example 9] Purification of anti-human oculospanin monoclonal antibody
The mouse-mouse hybridoma prepared in Example 8 was suspended in HY
medium at a concentration of 1 x 10° cells/ml and allowed to stand still at 37°C in
the presence of 7% carbon dioxide for 3 days. The culture solution thus obtained
was cenfrifuged at 1,600 rpm for 5 minutes. The supernatant was recovered and
1gG was roughly purified as foliows:
Binding buffer: pH 7.0 (20 mM Na,HPO, 12H;0, 20 mM Na;HPO4-2H,0)
Elution buffer: pH 3.0, 100 mM glycine-HCI
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and washed three tines using a Serawasher

(manuf actured by Bio-Tec) through which PBS (PBS-T)
contai ning 0.1% Tween 20 was supplied. As a prinmary
anti body, 50 gl of cell culture supernatant obtained
after 10 to 12 days of cell fusion

S: / Chem cal / sankyo/ FP0408/ FP0408s

P90036/ FP- 0406( PCT) / t 5a- r-f B3i g/ anended

transl ation/24,06.05 - 93 was added to each well and
allowed to stand at roomtenperature for one hour.

At ekl 5850btet-Q 26, IMIgrisBREt i on with the prinmary

anti body, the plate was washed three times with PBS-T
and alkadquisee pligs@hef dseteinabelcetien (manyfatiged @GAmersham
anti body (nmanufactured by Bl O SOURCE) , di g

f Biogrisniesh was ket jAfter cBRROlGERS TEP Pf%llﬂ 08??? 1quot
cont ai O SW BSA added. to PBS- T S

Be il SRS et g Fainks o8P pREARCh S D
Stid #mﬁfn %Pv@%@aﬁéé‘{o%@ fLin AN Q1R Carriéf fobthake a 50% gel
conp et ion e reactlo W th the secondary
afltrROtYe pRotéif!|(® peledNirtyt Wag addebisb nisd supboitantadtktae hptgidoma.

phosphat ase, p-nitrophenyl phosphate, 2Na6H20 (pNPP,
i feadting itktiiy walNtwedur £CChe M bairs rpevashed égeemla%)wh

returned to roomte eratur ssol v
e AR, PR Pt 89 ) antibody

AR el T e

anou

Pﬁ&ﬁ'ﬁ) N0 VhBe @Elﬁ&ﬁifn@er at THEOSudldvaddadedntnthel sppeg pta'txon
ate reader (manufactured by Nal gene Nunc

I Bf afmatﬂmﬂaﬂa)saﬂrp&)tuﬁ (mmlmﬁm&cquEmsfa@uned@v illipore)
cells obtained in Exanple 7 were cultured._ in DWF
meut eamfrifegvdal FI08g< 2,096 FePlaningtes | Whileghedpirgacolieged fythe
transfectlo th cel | wer,e.cu red r
a 1T IPORiGE 5 68 G?W%Wd’v\g’g E}lrag pvé'?rlse %gugcél ht? Aife 806la

C o o ?r';t I fhe )ﬁgpe} Bgl'tl%g bF St Biter Wikt Té?.lstl 5094 S PERS tBwhole amount

I on wa S ense into 96-wel | V-shape bott om

mo@ ERRE 328 adc{emBa‘ Qe fidedin tRoveliung B tintesan laageoas e édlﬁate
50 d/well and subjected to centrifugation (1000 x

ZGEtlﬁmaIﬁenbwﬁﬁ&feSf)hanmsmpfem\?dt o ke Nowid e agpameiion

t he s%pernatant of the fused c I'ls. cul%u ed IF step
( co)f o adzealed Atibe SBH- MURALORD SpAnT A0

rre d Lo stand still on ice for 0.75 hours,
ﬁ%ﬂ@ (? ©& gfyZOC for 5. mnutes), and then

t he SURELNGaantf M@l%g’éﬁrﬂaﬁﬁﬂr, antibody-dependent cytotoxic activity was
‘measured. The number of the human oculospanin expressing cells prepared in
Example 7 was counted by the tryphan blue staining method and thereafter the

A conceniration of the cells was adjusted with RPMI 1640 medium (manufactured by
Invitrogen, hereinafter referred to as "RPMI medium") contaihing 10% fetal bovine
serum (manufactured by Moregate) to 8 x 10° celis/0.4 ml.~ Then 40 pl of
Chromium-51 (sodium chromate manufactured by Amersham Bioscience) was added
to the cells, the cells were incubated at 37°C in 5% CO» for 2 hours. To the cells, 8

ml of RPMI medium was added, stired and then centrifuged at 1,500 rpm for 5
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The pellet was washed twice with a flow cytonetry
buffer solution (MEM containing 5% FBS) in an anount
of 150 I/well. Thereafter, to the pellet, 100 i1l of
33-fold diluted rabbit anti-nouse |1gG anti body

(manuf actured by Wako Pure Chem cal Industries Ltd.)
| abel ed with fluorescein-5-isothiocyanate (hereinafter
referred to as S:/Chem cal PéaF_kyo/ FP0408/ FP0408s
P90036/ FP- - 0408( PCT) / t sa-rt b-i g/ anended
translation/24.08.05 - 94 "FITC') was added as a
seiaaedalThisamishing dyperatidr waetkpeaseds fusther wtidel | Ton ChrazinmrS]
'0.75 hours, and subjected to centrifugation %%%80 X
dabelrd Gumen olespanie expressing sellssthperbiaipedfergaesus dy 4 ml

the pellet was washed twce wth flow cytaq 1 f er.
S RFYTmeAiyp g peegeiind S ERY é%}mpr?f’{“ﬁ‘& f %an‘@%%n@tﬂ‘f? °
byf ek @ ! Atk Tt SstaaeRiIRBT ARdifm
i AP ARl B oo o B SR BB Ao
i&és%ﬁ%ﬁ’ rodentlinl b hrhbiok @S GOMCEA MDY detle) et Gralical|allomeadsto
measur e %y flow cytonetry (FC500, manufactured by
BEGKMAN) snte@rfoeseimiaticon nav glegatiye heopfrold 881l nan baskigraund
detecti on wavel ength of 530 nrp., As a result, the
meeven SehoREMIaneH s SRS PasoE dhe PHTBTS mngee
h%ng er Fl TCl: fl or esc nt intensity than those of HEK293
t PHAETERCEPATRELING cel I s to which the supernat ant

of th . ik LicH' R MESichet baewedThe JpléanOsiln Gvere
The cglffeg@sg 1(gg"t@ed pi?ér? t he steplo( d) above vverpe _
Stibire 6bROBADB eI ibeseajfinad, i Decksobldh is eedopdanesf with the

steps ¢) to d). As a result, several hybridoma cl ones
verserakt methed  Thih.dhe ssHogmbedvas et Poivg |tryaff?e1ib§%? ming

whi ch _bj nds to HEK293 t i ent .essi:ng. cell.s, but7

(BEGohdhe FamRRREoT. g e oI AR DG ST e 40 1.5 R0
| | ' h { icroplates in

RS0 ShE CBDNERS e, B SELAIN Rmd onBECRicroplates fn o0

Wasourd 681 @Nat e <8¢ LA 2eOwaE Iemnfigeemasiovepmdbr I himutes

I nternational Patent Organism Depositary of the .
Natd moabatddns 37t fre 5%f COgl farickaird. ndigsthe ipabitiBesatrebwell, 2%

Tecinolcpy s B Februay AL, 2006 Ut SeResLLL o o

TP A -
SYRRERdGd, banlbe RBGE WRdBim dvs QRBENG BlaboBE Gl Lifoctot Qs

Next, incubation was performed for 4 hours, 50 ul of the culture supernatant was

taken from each of the wells and transferred to a 96-well Luma Plate (manﬁfactured
By PerkinElmer). The plate WE.iS dehydrated at 50°C overnight, the amount of
Chromium-51 in each well was measured by a microp]rate scintillation counter
(TopCourt NTX, manufactured by PerkinElmer).

The rate at which cell death was induced in each well was calculated in

accordance with the following formula:
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t he presence of 7% carbon dioxide for 3 days. The
culture solution thus obtained was centrifuged at
1,600 rpmfor 5 mnutes. The supernatant was recovered
and 19gG was roughly purified as follows: Binding
buffer: pH 7.0 (20 nmM Na2HP04. 12H20, 20 nm

Na2HPO4. 2H20) Elution buffer: pH 3.0, 100 mM

gl yci ne- HCL S: / Cheni cal / Sankly o7 FP0408/ FP0408s

P90036/ FP- 0408( PCT) / t sa-rf b-i g/ anmended

transl ation/24.08.05 -- 9 5 Neutralization buffer: pH
9.0, IOl Tdeth- inGictidn rret Ui + gralidagirity efunPfat @iCh gt well -
carrier (manufactured by Amersham Bi osci ences)

t backerounsf pent é@rhﬁlﬁd:leg%a@ gaafrpl, wglD/ (heeradiogstivity qeunt ot Tor the

carrjer ali t shed. t R
maes&veaﬂt&rq@gﬁ tecSEat R ok e Brri el PEPRD
bi ndi Ry, t | Qe
carrier uﬁ’ %ggagﬂ' 4 OBQ%II uht‘rs‘r’vi%r % 5?&?%% %&éeolf the
hﬁﬁﬂe\d L ﬂﬂdﬂﬁx&@cﬁlbﬁaaﬁﬂﬁﬁﬁlﬁtﬁl@@f@m@ﬁ)ﬁﬂiﬁcéﬁw&ﬂ idetoiin the
e resulting mxture was rotated at 4C for' 24 -hours
ahtmawshkdpanhvrezpressingesllsd th  the binding buffer. After
washi ng, the elution buffer was added to all ow
antibody to elute. The eluate was received by a tube

cont ai.ni .neutralization buffer in an anount of 1/10
o?ndtuﬁtgae{%lhf’%ﬂ%uffer The eluate was | oaded onto the
upper ]%Q{rif'ﬂuQ B¥ Rfor@BntUhidnabi, it fks Rlund 1@ MR &pletdi® level of
(Am cor U I\/C manuf act ured by Mlllpore) and
Cathbnl beigefarih @&%nﬁm@ is 4ignifioantRChigh. nuA@stdinghiol the tpteeent

filtrate collected in the ~lower portion of the filter
winventinmovhde arhoretidedt @ wetBoda @ cl¢tosiing, ceiest UFRE hp dwrnan

P Sl P b
B S S e e

p%ﬁﬁ&w@ﬁmﬂgﬁ@ew%gﬁ left in the upper portion of
the filter was treated as the anti-human ocul ospani n

anti body sanple. [Exanple 10] Cytotoxic activity As an
i ndex of biological activity, antibody--dependent
cyleaeeass kst #E ¥ ty was rreasured 'The nunber of the

h I
pomen, S BSRSRL A £55 A B gl SPALSHh Bnpcorn

met hod and thereafter the
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concentration of the cells was adjusted with RPM 1640
medi um (manuf actured by Invitrogen, hereinafter
referred to as "RPM nediunt) containing 10% f et al
bovi ne serum (manuf acturegs by Mregate) to 8 x 105
cells/0.4 mM." Then 40 | o Chrom um 51 (sodi um
chromat e manuf act ured by Anmersham Bi osci ence) was
added to the cells, the cells were incubated at 37C
CLAIM®%6 CO2 for 2 hours. To the cells, 8 nl of RPM

medi um was_added, stirred and then centrifuged at :
1. 1° 560 MEAHOVEISH SpocthRey G deda O AP TIEOHARS cYtotoic
P90036/ FP- 0408( PCT) / t sar -r.i b-i g/ anended
actvIffaaast »R¢bexmnesiyg thatggotel nut es. Thi's washi ng
operation was repeated further tw ce. The Chrom um 51
| abel ed human ocul ospani n expressing cells thus

2 SR SR RETERE i s U gt
el BN ST S
acngfr'1 %ﬁgﬁ% rEpresitiMHSEquRhcd A Nol 901 B4 s%(gieh_&) 1ifRf @lWhich

owed to stland still at 4C for mnutes. In a

haB 80RtdxYEactQ Tty hedinse) dellfé&pﬂé@ﬁﬁ@ﬂl@?ﬂ&em@asw ement wel |,

RP medi um was added in place of the purified nouse

anti - human ocul ospani n anti body. Effector cells were

prepared as nentioned bel ow. The spleen cells were )
3.t aketm hntirodBAdcBbrtinputonclaimouser 2f emhaerizezdviedhel e dytatexic

accordance with the customary nethod. Then, the cel
activitp &y antiasd e dependent syl mpdiated eiiainsisitie st ai ni ng

nmet hod, the concentration of the cells was adjusted

with RPIvl nediumto 1.5 x107 cells/m . The cells

wer e, seeded into 96-wel] .round_boftom m groplates in. .
4 AanNeocst SopoBE 1o Flri 0has Shirrapis i btore
entrifuged at 50 for.5 mnutes and incubated
a Vﬂé?%9¥$§?@9ﬁﬁ%$?5gnggﬁgﬁﬁ§#yTo the positive contro
well, 2% Triton-X-100 was added in place of the
effector cells in order to conpletely kill the

(]1r 0] j . i res i .
5ot PR M, AR, BRSO S0 RABN AP OB oo

adiRAty YRS cREptE R Rt @&En@ﬁiaﬁeﬁf&:y&ftéﬁ@f‘t}@r cells.

Next, incubation was perfornmed for 4 hours, 50 | of

the culture supernatant was taken from each of the
wells and transferred to a 96-well Lunma Plate
6( manyf aitivoddaccording to claim 1 or 2, characterized in that the cytotoxic

activity is apoptosis induction.

7. An antibody according to any one of claims 1 to 6, characterized in that said

antibody is a monoclonal antibody.

8. An antibody according to claim 7, characterized in that said antibedy is

produced by mouse hybridoma O3B8-2C9-4F3 (FERM BP-08627).
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by PerkinElnmer). The plate was dehydrated at 50C

overni ght, the anount of Chromumb51 in each well was
nmeasured by a mcroplate scintillation counter
(TopCourt NTX, manufactured by PerkinEl nmer). The rate
at which cell death was induced in each well was
calculated in accordance_wyth the follow ng fornula:

S: / Chemi cal / Sankyo/ FP0408/ FP0408s

P50036/ FP- 0408( PCT) /tsa-. r="b-i g/ anmended

transl ation/24.08.05 - 97 Cell death iqpuctLo%jraﬁe )
(99 = Amrandiberycaceaiing to aminene rolalms | 1 8sthafpsterized in that said

background caqunt for the negative control well)/(the
rﬁﬁﬁ%@%?i “ount for the positive control well -
background count for the negative control well) x 100.
Conpared to the negative control, it was confirned

that addidtibedy akoldi@ to REY bid SblamY I &o dNthardetemasd in that said
ocul ospanin -anti body (Figure 5) induced cell death in
t betiboliyiivmrcompletedspaniantitexdpr essi ng cell's. | ndustri al
Applicability By virtue of the present invention, it
was found that the expression |evel of human

i R NER SRR S

ere

provides 3 pethanqef detecting cancer using the human
ocu 5§ga€?nggene aﬁd a cancer detection kit, and

further provided an anti body having cytotoxic
activity against ocul ospanin and a pharnaceuti cal
c dAposh methedfob deteatioa cansgr, eemerisingcbhstensnl) iRy iofe

anti body. Sequence || free text Sequence.lD i
PR SeNSETERRARHIGNh FRIIOE bIBARTH Shep LR ot piees
s:/ Che F%%lé n}é H 0 4 BR4RGs i taken from a health
P400360 FETE tﬁ%( 1RRA R 1?g/ Anended 7
t rsapiedcat i on/ 24.08.05 - 98 CLAIMS 1. An antibody
whi ¢ch specifically binds to human ocul ospanin and has
Cyt ot OX) measaritg vhet gxpagyaiomdeveh of @l polpniislectids ragresnigd by the
pr ot ein. o . .

following a) or b) in the total RNA fractions derived from steps 1) and 2):

a) a polynucleotide comprising the nucleotide sequence represented by
Sequence ID No. 1 of the sequence listing;

b) a polynucleotide which hybridizes with a polynucleotide comprising 2
nucleotide sequence complementary to that of the polynucleotide according to a)
under stringent conditions; and

4) analyzing the difference in expression level of the polynucleotide between

the total RNA fractions derived from step 1) and step 2), measured in the step 3) and

thereby detecting cancer in the test subject of step 1).

13. A method of detecting cancer, comprising the steps 1) to 3) of:
1) measuring the expression level of a protein comprising an amino acid

sequence represented by Sequence ID No. 2 of the sequence listing and/or the

5:/Chemical/Sankyc/FP0408/FP0408s PY0036/FP-0408 (PCT) /tsa-rfb-ig/amended
translation/24.08.05



2. An antibody which specifically binds to a protein
having an am no acid sequence represented by Sequence
ID No. 2 of the sequence listing and/or an am no acid
sequence represented by Sequence ID No. 4 of the
sequence listing and which has cytotoxic activity

. against a cell expressing the protein(s). 3. An

anti body according to clai™Y “or 2, characterized in
that the cytotoxic activity is anti body-dependent

cel | -nedi ated cytotoxicity. 4. An antibody accordin%b
te@predsidnniclelonf. 2, profear hevieg i aedming AHAL SCAFECT FPREPERFE °Y
activity is conpl enent - dependent cm}o_oxicity. 5. An
SoqiapodilD Medo i WECImED kel FPP adest 8X%%har acteri zed in
that fhe cytotoxic actiVvi ' | @B 1o
col | - Pt B POTSROR il?"fﬁ S Aol e mgg’g%%%%g

t |\ & : hZ8Betthadghat the cytotoxic
sl b e B R A ant  bdly ¢
accor gj Al RgANNFaaReah cepraision ltvdl be@een Harraeieiardeieeigd in
in that said antibody is a nonoclonal antibody..8, An
aqMpi Doahyd the protedti degected io|stepr)7andctheicht: feFTPE &fﬂ?%f i test
sai d antibody is produced by nouse hybridoma
08BRCRCY- 4F3 ( FERM BP-08627). S;

/ Chem cal / Sankyo/ FP0408/ FP0408s

P90036/ FP- 0408( PCT) / t sa-rf b-i-g/ anmended

{ {£0S211o8A 24ofihes ettnd aidl 1240 18nétishotlyizatin Shal i anes
any one of clains to 8, characterized in that said
aptskipedycet.s humani zed. 10. An anti body according to

any one of claims 1 to 7, characterized in that said
anti body is a conplete human anti body. 11. An anti body
according . tqQ any._.one of clai {0 ! cer
051 hat TRgog 20 1%‘86’9&?%"1%{%‘ g‘é 1§’m°]|;”8%°ée§£&[1%%% he8a
nethq%lo%.detecting cancer, conprising the steps 1) to
4P BF* N extracting a total RNA fraction froma

speci nen taken froma test subject; 2) extracting a

total RNA fraction froma specinen taken frgn1a e
haa) t hi meshsdj serding to any one of claims 12, 14 and 15, c aracterized in that

the expression level of the polynucleotide is measured by Northern blotting, dot

blotting, slot blotting, RT-PCR, ribonuclease protection assay Or a run-on assay.

17. A method according to any one of claims 12, 14 and 15, characterized in that
the expression level of the polynucleotide is measured using a gene chip or array
prepared from DNAs comprising complementary DNAs derived from the specimen

or partial sequences of thé complementary DNAs.

18. A method according to any one of claims 13 to 15, characterized in that the
expression Jevel of the protein is measured using an antibody or a ligand which

sﬁeoiﬁcaﬂy binds to the protein.

g: /Chemical/Sankyo/FP0408/FP0408s POOC36/FP-0408 (BCT) /tsa-rib-ig/amended
’ translation/24.08.05




3) neasuring the expression |level of a polynucleotide
represented by the following a) or b) in the total

RNA fractions derived fromsteps 1) and 2): a) a

pol ynucl eoti de conprising the nucl eoti de sequence
represented by Sequence ID No. | of the sequence
l1sting; b) a polynucl eotide _which hybridizes with a
pol ynucl eoti de conprising'éﬂlnﬁcleotide sequence
conplenmentary to that of the polynucl eotide according
to a) under stringent conditions; and 4 analyzin%

t b2 ‘diA tsthed cecording sopanyswie o clagnrel3 tf 15, igbaracterized in that the
pol ynucl eotj de between the tofal RNA E@ggtians X
dExRTeAsAn fevshPk the pratsindm gneasusest DY Wesien ploline; Aot hiesting st

d h V. d : . o
R e e e e

conprising the steps 1) to 3) of: 1) neasuring the
expression | evel of a protein conprising an am no acid
seguent deteapphasiefdt echchy cdngisiiges ida8t die. corpofiert belected from
sequence listing and/or the

SifedhdawinglYisdhkyo/ FPO408/ FP0O408s

P90036/ FP- 0408( PCT) / t sa-r f b-i g/ anended .

£ ¢ ans| QOB a0 to ¥ sPatEion bisgy By lopgth ogpable of

pr.ot ed avi : ] | e > rep d
SRSERI B AE TG ARe SRR B LEERIEY Bl
Sudir&eited B SdiBaRe D NG. | Bethe ¥Rfuessiligid; evel of at | east
one of the proteins, according to step 1) in a

speci mn pakeciedtiderprebehedalot leys herbjl £ contigame myleotides capable
anal yzing a difference in expression |evel between the
piob ridizing with @pelynyclestidgcomprising thequiclsplideseaienest wpicsated

in step 2 nd thereby det.ecting cancer in.the test

D RetRn i R0 Gt RN ES iy ks SRRER o Ry, 48 By
1%,mgﬂ%r hégGkideNadghat the cancer is skin cancer.
15.7A t?ﬁggkgccorgfng to either claim12 or 13,

char ac3)erh zetmdbilidch adpetiienCcandsy 4 Holvahiciomida. cohpristhg the
nmet hod according to any one of clains 12, 14 and 15,

c maelgetider feqesdcs represented bhicSeanpicedEi dia- |l evfethe gRquepes listing

pq& % ﬁégﬂLEQSLIS nmeasured by Northern blotting, dot

21. A detection kit for cancer comprising at least one of the following
components 1) and 2):

1) an antibody capable of specifically binding to a proteiﬁ having an amino
acid sequence represented by Sequence ID No. 2 of the sequence listing and/or an
amino acid sequence represented by Sequence ID No. 4 of the sequence listing, and
thereby detecting the protein(s); |

2) a secondary antibody capable of binding to an antibody according to 1)

above.

5:/Chemical/Sankyo/FP0408/FP0408s PS0O036/FP-0408 (PCT) /tsa-rfb-ig/amended
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blotting, slot blotting, RT-PCR ribonuclease
protection assay or a run-on assay. 17. A nethod
according to any one of clainms 12, 14 and 15,
characterized in that the expression |level of the

pol ynucl eotide is neasured using a gene chip or array
prepared from DNAs conpri singp conpl enent ary DNAs
derived fromthe specinmen or partial sequences of the
conpl enentary DNAs. 18. A nethod according to any one
of,~cl ai 15, teri n. that t N
ex'zr'J2 res Jsﬁﬁn%% ;t%g%i&g%gf °1?%1%2£(g§%?f<;i célgr%gﬂe%egslﬁ r%% hﬁﬁes F?P&eraﬁ skin
ankhkedy or a ligand which specifically binds to the
protein. 5:/Chem cal / Sankya/ FP0408/ FP04085 :
P90036/ FP- 040B (PCT)/t sa-xf b-i g/ anended
translation/24.08.05 - 101 19. ' A nethod according

-t AA3any Aok ageordipgiteclail 20 o521, dharagietizadi methat fhet bancer is
the . expression level of the protein is neasured by
WBHEIM%| ot ting, dot blotting, slot blotting or
enzyne-| i nked i nmmunosor bent assay (ELI SA net hod). 20.

A detection kit for cancer conprising at |east one

C O1pONANdhaslcicRidohipeiition iR te@ilcOMhAS chhphifnglt ledd oot
ol i gonucl eotide prinmer 15 to 30 conti guous bases in

| ehgtrtibodipedsteding to dpesilftod¢hl |y anplifying a

pol ynucl eoti de conprising a nucl eoti de sequence
represented by Sequence ID No. 1 of the sequence

listing; a pol ynucl eoti.de probe of not |ess than 15
et i oo ntiePishl oEutiRss) B0 ofeper ctneat nii e, o
POd1eBhf BB Fevif® P HuSlbhifhe! ¢l &Rt RIUBNS i

r ep?égsent ed by eql?enlcggich%wlg?ﬁﬂtlﬂge seq&gncgnmleoude
| i stpienge tepeteentall by ISgQURhcec TMAN. i 1088 theaddfudnbe ligthe or a partial
detecting the polynucleotide; and 3) an inmobilized

s pegisrenoiibasusiyoadepetyencicdfdetiates BdNpri-si ng t he

nucl eoti de sequence represented by Sequence ID No. 1

of the sequence listing imobilized thereon. 21. A

d cti,o ' : - S N
PR of Bl el R SRRGRtOF QR Bt 3£8°%,, Bucined i

Capaithecaater SRRIh&R! | Y binding to a protein having an
am no

27. A pharmaceutical composition according to claim 24 or 25, characterized in

that the cancer is melanoma.
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aci d sequence represented by Sequence ID No. 2 of the
sequence listing and/or an am no acid sequence
represented by Sequence ID No. 4 of the sequence
listing, and thereby detecting the protein(s); 2) a
secondary anti body capable of binding to an anti body
according to 1) above.
5:/ Chem cal / Sankyo/ FP0408/ FPO4(8s
P90036/ FP- 0408( PCT) / t sa- r SERUENC amesiiad
translation/24.08.05 -- 10 2 22. A kit according to
claim 20 or 21, characterized in that the cancer is
i.n e A kit according to claim20 or 21,
<§EQ?§§@Q¢%§%@%ﬁErﬁﬁ@#hPhe cancer is nelanoma. 24. A
phar maceuti cal conposition for treating cancer
conprising at |east one of the antibodi es according
tooxliat iBhdled Fot lihe2Banchr PHRAE MBGEHEdiGa) Conmposi tion
for treating cancer conprising an oligonucleotide
havi ng a nucl eoti de sequence conplenentary to a
nucl eoti de sequence represented by Sequence | D No.
601 H8OUquence listing or a partial sequence of the
nucl eoti de sequence of Sequence ID No. 1. 26. A
phar maceutical conposition according to claim 24 or
3%¢> Characterized in that the cancer is skin cancer.
27. A pharnmaceutical conposition according to claim 24
<@u125, characterized in that the cancer is nelanom
S: / Chem cal / Sankyo/ FP0408/ FP0408s
P90036/ FP- 0408( PCT) / t sa-rf b-i g/ anended
transl ation/24.08.05 SEQUENCE LI STI NG <110> SANKYO
< ARKPOSCPRASEED <120> Anti bodies for the cancer
<§Qﬁpbgb§{@n{dgen <130> FP0408 <140>

{160> 6
170> Patentln Ver. 2.1

210> 1
<{211> 1065
<{212> DNA

<213> Homo sapiens

<2202
221> CD3
<222> (1).. (1065)

{2237 Inventor: Ichikawa, Kimihisa; Takahashi, shu; Agatsuma Toshinori:

Fukuchi, Keisuke; Hirai Takehiro

<400> 1



<141> <150>JP2003- 063648 <151>2003-03-10 <160>6 <170>
Pat ent In Ver. 2.1 <210> 1 <211> 1065 <212> DNA
<213> Honmpo sapi ens <220> <221> CDS <222> (1)..(1065)
<223> I nventor: |chikawa, Ki m hisa; Takahashi, shu;
Agat suma Toshi nori; Fukuchi, Keisuke; Hi rai Takehiro
<400> 1 1 atg gag gag ggg gag agg agc ccc tta ctg tee
cag gaa act gca ggc 48 Met Au Gu Ay GQu Arg Ser Pro
atteuedgepadsSers @ag GAaladhrccAl @aCGye kb kQ ddn eag gaaggeCcc 48
etc tct gtg cac agg cca ccc acc tca ggc tgc cta ggt 96
Mt nGll‘_lygllPngY LBy S SemlPrjlseuAber Bep PnobIThihiSdd a @ly
Qf Leu Ay 20 _25 30 cca gtg ccc agg gag gac cag gcg
gag gee tgg ggé tgc agc tgc tg]c0 144 Pro Val Pra Arg
GQu Asp dn Ala du Ala Trp Ay Cys Ser Cys Cys 35 40
45 ccc ccg gag ace aag cac cag gcc ttg agt ggc act ccc

c220a328c P98c 192 gte cac agg ceca cee ace tea gge tge cta ggt 96
Gln Lys Pro Leu Ser Val His Arg Pro Pro Thr Ser Gly Cys Leu Gly

20 25 30

cca gtg cec agg gag gac cag geg gag gee tgg gege tge age tge tgt 144
Pro Val Pro Arg Glu Asp Gln Ala Glu Ala Trp Gly Cys Ser Cys Cys

35 40 45

ccec ccg gag ace aag cac cag gec ttg agt gge zct coc aag aaa gga 192
Pro Pro Glu Thr Lys His Gln Ala Leu Ser Gly Thr Pro Lys Lys Gly

50 55 60

cca gee cct tee cte tece cca ggg age age tge gtec aag tat ctg atc 2490
Pro Ala Pro Ser Leu Ser Pro Gly Ser Ser Cys Val Lys Tyr Leu Ile

65 70 75 80

ttc cte tecec aac tte cece ttec tece ctg ctg ggg ctg ctg gee etg gee 288
Phe Leu Ser Asn Phe Pro Phe Ser Leu Leu Gly Leu Leu Ala Leu Ala

85 90 95

atc ggg ctc tgg gge ctg get gte aag ggg tet ctg gga agt gat ctg 336
Ile Gly Leu Trp Gly Leu Ala Val Lys Gly Ser Leu Gly Ser Asp Leu

100 105 110

ggg ggg cce ctg cce aca gac cec atg ctg ggg ctg gea ctg gega ggg 384



Pro Pro Gu Thr Lys Hs An Ala Leu Ser Ay Thr Pro
Lys Lys @Ay 50 55 60 cca gcc cct tcc etc tee cca ggg
age age tgc gtc aag tat ctg ate 240 Pro Ala Pro Ser
Leu Ser Pro Gy Ser Ser Cys Val Lys Tyr Lou Ile 65 70
75 80 ttc etc tcc aac ttc ccc ttc tcc ctg ctg ggg ctg
ctg gcc ctg gcc 288 Phe Leu Ser Asn Phe Pro Phe Ser
Lou Lou Gy Leu Leu Ala Leu Ala 85 90 95 ate ggg etc

Glgoslggercligu geb THiC Ama@rgQe:tt Céu Gllg 1@garla0Le @&t y Od1g
336 Ile Ay Leu Trp Gy Leu Ala Val Lys Ay Ser Lou
Ay SetloAsp Leu 100 1052810 ggg ggg ccclatg ccc aca
gac ccc atg ctg ggg ctg gca ctg gga ggg 384 2 Ay Ay
Pro Leu Pro Thr Asp Pro Met Leu Gy Leu Ala Leu Ay

Y,+:15, 120 125 ct t tc .age gca gcg agc ct et
Cgécgttjgg%tcct%gc 9c g eag(f %t?g%%g%c 60 %ﬁl gg\?aIngSecrqc%gﬁ
IBLhavaZevall Qdr A1d Y sEYSchetiaChYy A2 1leQUs Y 214301181
140 gag aac ace tgc ctg tta cgt ggc ttc tce ggg ggc

ateldott gee tte 4801383 u Asn Thr Cysidbeu Lou Arg Ay
Phe Ser Ay Ay Ile Lou Ala Phe 145 150 155 160 ctg

gtg ctt gag gcc gtg gcg ggg gcc ctg gtg gtg gee etc
tgg ggc 528 Leu Val Lou Qu Ala Val Ala Ay Ala Leu
g\z?gl aa%aﬁccAltgc Lc&lg ‘el:l'r%c@: )ggigstcl?rec ggg gge atec ¢ttt gece tic

Glu Asn Thr Cys Leu Leu Arg Gly Phe Ser Gly Gly Ile Leu Ala Phe

145 150 155 160

ctg gtg ctt gag gec gtg geg ggg gec ctg gtg gtg gee cte tgg gge
Leu Val Leu Glu Ala Val Ala Gly Ala Leu Val Val Ala Leu Trp Gly

165 170 I75

ccg ctg caa gac age ctg gag cac acc cig c¢gt gtg gee atc gee cac
Pro Leu Gln Asp Ser Leu Glu His Thr Leu Arg Val Ala Ile Ala His

180 185 190

tac cag gac gac cca gac ctg cge tte ctc cte gac caa gte cag cte
Tyr Gln Asp Asp Pro Asp Leu Arg Phe Leu Leu Asp Gln Val Gln Leu

195 200 205

ggg ctg agg tge tge gga get gee tee tac cag gac tgg cag cag aac
Gly Leu Arg Cys Cys Gly Ala Ala Ser Tyr Gln Asp Trp Gln Gln Asn

210 215 220

ctg tac ttt aac tgec age tce ccec ggg gtg cag gec tge age ¢ttt cce

Leu Tyr Phe Asn Cys Ser Ser Pro Gly Val Gln Ala Cvs Ser Leu Pro

1=

32

480

528

576

624

672

720



175 ccg ctg
gcc ate gcc
Thr Leu Arg
gac gac cca
etc 624 Tyr

Asp G

n Val

gga get gcc
A26u Arg Cys
G n Asn 210

ggg gtg cag
Ser Ser

caa
cac
Val

gac
Gn
Gn
tcc
Cys
215
gec
Pro

Qas%f%y%ﬁﬁsgh%

gtg gtg

Val Val

gcg aac
Ala Asn

290

cag ggc
Gin Gly

305
gece cge

Ala Arg

gct ggce

Ala Gly

260

tac ctg
Tyr Leu

275

ctg get

Leu Ala

gcg gag

Ala Glu

agt ggg

Ser Gly

cce cag
Pro Gln

340

g8g

Glu

gece

Ala

cte

Leu

ECE
Ala
325

age

Ser

gac
576
Al a
ctg
Asp
Leu
tac
Sy
220
tgc

dn

ggc

Gly

teg

Ser

ctg
Leu

310

gCE

Ala

ccce

Pro

age ctg gag
Pro Lou G n
Ile Ala His
ego ttc etc
Asp Pro Asp
195 200 205
cag gac tgg
Ala Al a Ser
ctg tac ttt
age ctt ccc
Cys y Val Gn Ala Cy
B0 UBEEQ4EC GEE S?:‘i: Cﬁgccgtcgs:aaatget g%gé

X P%? Ar§erh\/§Fp @ﬁr%%§?% b5 “2@%40

cag tgc ggc tig ggg gtc ctg eggyctg gat gcg gagzgca
get cag aga 816
Asp Ala Asp Ala Ala A n Arg 260 265 270 gtg gtg tac
ctg gag ggc tgc ggc ccg cog ctc egg cgg tgg ctg cgc
|B4tEOVERC VAP Rgr ettt @ agcte @yt sGkysdRr acProt Loy #yag

(:ArngCy rBlyL%lﬁ %1% %a?lsL%goAr% Eeu Asp Ala Asp Ala Ala Gln

tge gge
Cys Gly

280

ggC ggc
Gly Gly

295

ctg gce

Leu Ala

tac gge

Tyr Gly

age cce

Ser Pro

Cys Ay

265

cCg cog

Pro Pro

tac gca

Tyr Ala

gCC Cgg

Ala Arg

ccec gga
Pro Gly

330

ggc gco
Gly Ala

345

cac
Asp
180
etc
Lou

sjels
cag

Bes
aac
720

cte

Leu

ate

Ile

cta
Leu

315

gcg

Ala

ceg

Pro

ace
Ser
185
gac
Arg
ctg
cag
Gn
t ge
Leu
Ser

ctg
Leu
190
caa
Phe
agg
aac
Asp
age
Tyr
Leu

cgt
Au
t ac
gtc
Leu
tgc
672
Trp
tcc
Phe
Pro

gtg
H s
cag
cag
Lou
tgc
ady
G4
ccce
Asn
3 225

%féc%*g@t@ae@c:gmc

Phe Gy Val

cgg

Arg

gCg
Ala

300

cte

Leu

cge

Arg

ccc

Pro

270

Cgg lgg cig

Arg Trp Leu

285

gtg gtg ctg

Val Val Leu

ggg gec cte

Gly Ala Leu

Egg gag gac

Gly Glu Asp

335

get gee azaa

Ala Ala Lys

350

Lou Arg Lou

Arg

cge

Arg

ctg

Leu

get
Ala

320

cge

Arg

ccc

Pro

768

816

864

912

960

1008

10566



geg aac ctg get gee tcg ggc ggc tac gca ate gcg gtg
gtg ctg ctg 912 Ala Asn Lou Ala Ala Ser Ay dy Tyr
Ala Ile Ala Val Val Lou Leu 290 295 300 cag ggc gcg
gag ctc ctg ctg gcc gec egg cta ctc ggg gcc ctc get
960 G@n dy Ala Qu Lou Lou Lou Ala Ala Arg Lou Leu
Gy Ala Lou Ala 305 310 315 320 gcc cgc agt ggg gcg
gcg tac ggc ccc gga gcg ego ggg gag gac cgc 1008 Al a
Arg Ser Ay Ala Ala Tyr Ay Pro Gy Ala Arg Ay Qu
Asp Arg 325 330 335 get ggc ccc cag age ccc age ccc
g§gceagcestcyg eec get gcc aaa ccc 1056 Ala Ay Pro @ n 1065
Pro  Ser Pro Gy Ala Pro Pro Ala Ala Lys Pro 340

25‘“@5%13’4 gec egg ggc Ala Arg Gy 355 <210> 2 <211>
355 <2d2> PRT <213> Honpb sapiens <400> 2 Met Gu Qu
Gy Qu Arg Ser Pro Lou Leu Ser Gn Qu Thr Ala dy 1
5 10 15 Gn Lys Pro Lou Ser Val H's Arg Pro Pro Thr
Ser Ay Cys Lou Gy 20 25

210> 2
<211> 355
212> PRT

<213> Homo sapiens

<400> 2
Met Glu qu Gly Glu Arg Ser Pro Leu Leu Ser Gln Glu Thr Ala Gly

1 5 10 15

Gln Lys Pro Leu Ser Val His Arg Pro Pro Thr Ser Gly Cys Leu Gly

20 25 30

Pro Val Pro Arg Glu Asp Gln Ala Glu Ala Trp Gly Cys Ser Cys Cys

35 40 45

Pro Pro Glu Thr Lys His Gln Ala Leu Ser Gly Thr Pro Lys Lys Gly
50 55 60

Pro Ala Pro Ser Leu Ser Pro Gly Ser Ser Cys Val Lys Tyr Leu Ile

65 70 75 80

Phe Leu Ser Asn Phe Pro Phe Ser Leu Leu Gly Leu Leu Ala Leu Ala

85 : 90 95



30 Pro Val Pro Arg u Asp Gn Ala Qu Ala Trp Ay Cys
Ser Cys Cys 35 40 45 Pro Pro Au Thr Lys Hs @dn Ala
Lou Ser Gy Thr Pro Lys Lys Ay 50 55 60 Pro Ala Pro
Ser Lou Ser Pro Ay Ser Ser Cys Val Lys Tyr Lou Ile
65 70 75 80 Phe Lou Ser Asn Phe Pro Phe Ser Lou Leu
Gy Lou Lou Ala Lou Ala 85 90 95 1065 5 I1le Ay Lou
Trp Ay Leu Ala Val Lys Ay Ser Lou Ay Ser Asp Leu
100 105 110 Gy Gy Pro Lou Pro Thr Asp Pro Met Lou
Lou Ala Leu Ay Gy 115 120 125 Leu Val Val Ser
IAPaGlAu beuwsdrp |QE IMuarlld yabylysLelw 6y LakabllveBeOyisp 130
135 140 GlgoAsn Thr Cys Leu Leu Arg Ay he Sex Ay Ay
Ile Lou A'a’Phe 145 150 155°160 Lou Val LodlQ@u Al a
Val Ala Gy Ala Lou Val Val Ala Lou Trp Ay 165 170
175 .Pro Leu A n Asp Ser Lou Qu H's Thr Lou Arg Val

GAF &G 1lyl BroAL@u HirS Thr Asp Pro Met Leu Gly Leu Ala Leu Gly Gly

115 120 125

Leu Val Val Ser Ala Ala Ser Leu Ala Gly Cys Leu Gly Ala Leu Cys

130 135 140

Glu Asn Thr Cys Leu Leu Arg Gly Phe Ser Gly Gly Ile Leu Ala Phe

145 150 155 160

Leu Val Leu Glu Ala Val Ala Gly Ala Leu Val Val Ala Leu Trp Gly

165 170 L75

Pro Leu Gln Asp Ser Leu Glu His Thr Leu Arg Val Ala Jle Ala His

180 185 190

Tyr Gln Asp Asp Pro Asp Leu Arg Phe Leu Leu Asp Gln Val GIn Leu

195 200 205

Gly Leu Arg Cys Cys Gly Ala Ala Ser Tyr Gln Asp Trp Gln Gln Asn

210 215 220

Leu Tyr Phe Asn Cys Ser Ser Pro Gly Val Gln Ala Cys Ser Leu Pro

225 230 235 240

Ala Ser Cys Cys Ile Asp Pro Arg Glu Asp Gly Ala Ser Val Asn Asp



180 185 190 Tyr G n Asp Asp Pro Asp Lou Arg Phe Leu
Lou Asp G n Val dn Lou 195 200 205 Ay Leu Arg Cys
Cys Ay Ala Ala Ser Tyr A n Asp Trp An @n Asn 210
215 220 Lou Tyr Phe Asn Cys Ser Ser Pro Ay Val d@n
Ala Cys Ser Lou Pro 225 230 235 240 Ala Ser Cys Cys
Ile Asp Pro Arg Au Asp Ay Ala Ser Val Asn Asp 6 245
250 255 A n Cys Ay Phe Ay Val Lou Arg Leu Asp Al a
Asp Ala Ala G4 Arg 260 265 22% Val Val Tyr Lea5Q u
Ay QIS Gy Pro Pro Lou Arg Arg Trp Leu Arg 275 280
285 Lou Ala Al a Ser GIyGIyTyr Ala lle Al a

a Asn

L 0,295 30 L
ﬁ\_{ Sﬁ’f’l a1 %EL&S’ ﬁgl LEOUTE euAf\%p (]J% A}:p A@OEI%% ou
320 Ala AngpSer Ay Ala AlgsTyr Ay Pro d y,A a Arg

Gy QQu Asp Arg 325 330 335 Ala Ay Pro @n Ser Pro
Ser Pro Ay Ala Pro Pro Ala Ala Lys Pro

Val Val Tyr Leu Glu Gly Cys Gly Pro Pro Leu Arg Arg Trp Leu Arg

275 280 285

Ala Asn Leu Ala Ala Ser Gly Gly Tyr Ala Ile Ala Val Val Leu Leu
290 295 : 300

GIn Gly Ala Glu Leu Leu Leu Ala Ala Arg Leu Leu Gly Ala Leu Ala

305 310 315 320

Ala Arg Ser Gly Ala Ala Tyr Gly Pro Gly Ala Arg Gly Glu Asp Arg

325 330 335

Ala Gly Pro Gln Ser Pre Ser Pro Gly Ala Pro Pro Ala Ala Lys Pro

340 345 350

Ala Arg Gly

355

<210> 3
211> 1601
<212> DNA

<213> Homo sapiens




340 345 Ala Arg Ay 355 <210> 3 <211> 1601 <212> DNA
<213> Hono sapi ens 350 7 <220> <221> CDS <222>
(65)..(1129) <400> 3 cacagaggag ccagcgaacc tctcccggcg
cctgttctgg gggctttctg ttccagcgtc 60 aagg atg gag gag
ggg gag agg agc ccc tta ctg tcc cag gaa act gca 109
Mt Qu Qu Ay Qu Arg Ser Pro Leu Lou Ser G n Qu
Thr Ala 1 5 10 15 ggc cag aag ccc ctc tct gtg cac agg
cca ccc acc tca ggc tgc cta 157 Gy An Lys Pro Leu
Ser Val His Arg Pro Pro Thr Ser dy Cys Leu 20 25 30

@@t~ cca gtg ccc agg gag gac cag gcg gag gcc tgg ggce
t%c agc tgc 205 dy Pro vVal Pro Arg Gu Asp G n Ala
G Ala Trp Ay Cys Ser Cys 35 40 45 tgt ccc ccg gag

¢ g gcc ttg agt ggc act ccc aag aaa 253
§§§>%$§%p?§1%?u Thr Lys Hs Adn Ala Lou Ser Ay Thr

Pro Lys Lys 50 55 60 gga cca gcc cot tcc etc tcc cca
ggg agc agc tgc gtc aag tat ctg 301
<400> 3

cacagaggag ccagcgaacc teteceggeg cetgttetgg gggettictg ttecagegte 60

aagg alg gag gag ggg gag agg age ccc tta ctg tee cag gaa act gea 109
Met Glu Glu Gly Glu Arg Ser Pro Leu Leu Ser Gln Glu Thr Ala

I 5 10 15

gge cag aag ccc ctc tet gtg cac agg cea cce ace tea gge tge cta 157
Gly Gln Lys Pro Leu Ser Val His Arg Pro Pro Thr Ser Gly Cys Leu

20 25 30

ggtl cca gtg ccc agg gag gac cag geg gag gee tgg gge tge age tge 205
Gly Pro Val Pro Arg Glu Asp Gln Ala Glu Ala Trp Gly Cys Ser Cys

35 40 4b

tgt ccc ccg gag acc aag cac cag gee ttg agt gge act ccc aag aaa 253
Cys Pro Pro Glu Thr Lys His Gln Ala Leu Ser Gly Thr Pro Lys Lys

50 55 60
gga cca gee cet tec cte tee cca ggg age age tge gte aag tat ctg 301
Gly Pro Ala Pro Ser Leu Ser Pro Gly Ser Ser Cys Val Lys Tyr Leu

65 70 75

atc ttc clc tcc aac ttc cecc tic teoc ctg ctg ggg ctg ctg gee ctg 3495



Gy Pro Ala Pro Ser Lou Ser Pro Ay Ser Ser Cys Val
Lys Tyr Lou 65 70 75 atc ttc etc tcc aac ttc ccc ttc
tcc ctg ctg ggg ctg ctg gcc ctg 349 8 Il e Phe Lou Ser
Asn Phe Pro Phe Ser Lou Leu Ay Lou Lou Ala Lou 80 85
90 95 gcc ate ggg etc tgg ggc ctg get gtc aag ggg tct
ctg gga agt gat 397 Ala lle Ay Lou Trp Ay Leu Al a
Val Lys Ay Ser Leu Ay Ser Asp 100 105 110 ctg ggg
dggPloctectSgrcom Bloa Pgacdhecteralgu dkg @gglat GegcdacClean
%a 445 Lou Gy Gy Pro Lou Pro Thr Asp Pro Met Leu
y Lou Ala Lou &% 115 120 125 g8 ctg gtg gtc add
gca gcg age ctg get ggc tgc ctg ggc gee etc 493 Ay
Lou Val Val Ser Ala Ala Ser Lou Ala Gy Cys Lou Ay

R R R G T ki

AS11oul LauuAG Gy LBhen1SeraiGlys @1y ddrerdied1 AR r 145
150 155 ttc ctg gtg ctt gag gee gtg gcg ggg gee ctg
gtg gtg gee et® tgg 589 Phe Lo Val Lou G u Ala Val
Ala dy Ala Lou Val Val Ala Leu Trp 160 165 170 175
ggc ccg ctg caa gac age ctg gag cac ace ctg cgt gtg
ee ate Lou Ser Lou Qu Hs

P
Cefd BeBrtoutie AP oPF R LooLB0F £38 SguctE Bos ols ks

Leu Gly Gly Pro Leu Pro Thr Asp Pro Met Leu Gly Leu Ala Leu Gly

115 120 125

ggg ctg gtg gtec age geca geg agc.ctg get gge tge ctg gge gee cte
Gly Leu Val Val Ser Ala Ala Ser Leu Ala Gly Cys Leu Gly Ala Leu

130 135 140

tgc gag aac acc itgc ctg tta cgt gge tte tec ggg gegc ate ctt gee
Cys Glu Asn Thr Cys Leu Leu Arg Gly Phe Ser Gly Gly Ile Leu Ala

145 150 155

ttec ¢tg gtg ctt gag gcc gtg geg ggg gee ctg gtg gtg gee cte tgg
Phe Leu Val Leu Glu Ala Val Ala Gly Ala Leu Val Val Ala Leu Trp

160 165 170 175

ggc ccg ctg caa gac age ctg gag cac acc ctg cgt gtg gee ate gee
Gly Pro Leu Gln Asp Ser Leu Glu His Thr Leu Arg Val Ala Ile Ala

180 185 190

cac tac cag gac gac cca gac ctg cge ttc cte cte gac caa gic cag

His Tyr Gln Asp Asp Pro Asp Leu Arg Phe Leu Leu Asp Gln Val Gln

397

445

493

b41

589

637

685



cac tac cag gac gac cca gac ctg cgc ttc etc etc gac
caa gtc cag 685 H's Tyr A n Asp Asp Pro Asp Lou Arg

Phe Lou Lou Asp G n Val An 9 195 200 205 etc ggg ctg

agg tgc tgc gga get gcc tcc tac cag gac tgg cag cag
733 Lou Ay Lou Arg Cys Cys Ay Ala Ala Ser Tyr @n
Asp Trp G n dn 210 215 220 aac ctg tac ttt aac tgc
agc tcc ccc ggg gtg cag gee tgc agc ctt 781 Asn Lou
Tyr Phe Adi#5Cys Ser Ser Pr&vd@y Val dn Al &0&ys Ser
Lou 225 230 235 ccc gcc tce tge tgec ate gac ccc cgc
gaa gat gga gcc tct gtc aac 829 Pro Ala Ser Cys Cys

Il e Asp.Pro u er VaI 240 245
oo BBt el iyt ARG ogBe ot gggccgﬁg Eilgegtit

19696 BA¢ - §G3 I 8 7A1'%*5P?13GS@ @nYAE’ Mn V@
Lou %r@geLeug o Afg ! Ala Al ar% 260 7Onaga{1

gtg gtgleac ctg gag ggczusgc ggc ccg ccgzatc egg egg
tgg ctg 925 Arg Val Val Tyr Lou Qu Gy Cys Ay Pro
Pro Lou Arg Arg Trp Lou 275 280 285 cgc gcg aac ctg
get ee. % ggc ggc tac gca ate gcg gtg gtg ctg 973

éa%stﬁ” L#AF AF%\EAF LCSefciaEgs @Y TP SN 45F |CAP

I I
% Lé{? Ty%"%ezl»?& %9 gSgggro;?gy %gdg %?.ALQ %ygté:erclt,g.[

g gcc gcc cgg € A
225 230

cce gee tee tge tge ate gac ccc cge gaa gat gga gee tet gte aac
Pro Ala Ser Cys Cys Ile Asp Pro Arg Glu Asp Gly Ala Ser Val Asn

240 245 250 2bb

gac cag tge gge ttec ggg gtc ctg cge ctg gat gecg gac gea get cag
Asp Gln Cys Gly Phe Gly Val Leu Arg Leu Asp Ala Asp Ala Ala Gln

260 265 270

aga gtg gtg tac ctg gag gge tge gge cecg ccg cte cgg cgg tgg ctg
Arg Val Val Tyr Leu Glu Gly Cys Gly Pro Pro Leu Arg Arg Trp Leu

275 280 285

cge geg aac ctg get gee teg gge gge tac gea ate geg gig gtg ctg
Arg Ala Asn Leu Ala Ala Ser Gly Gly Tyr Ala JTle Ala Val Val Leu

290 295 300

ctg cag ggg gcg gag cte ctg ctg gee gee cgg cta cte ggg gcd ctc
Leu Gln Gly Ala Glu Leu Leu Leu Ala Ala Arg Leu Leu Gly Ala Leu

305 310 315

10

733

781

829

877

925

973

1021



Gn
Al a
ggc
Ay
325
gcc
Pro
ccc

Lou
dy
tac
Ser
320
ggc
Ser
350

Al a
305
gga
Al a
335
ccc
Pro

€gg

Ay
Lou
ccc
Al a
330
ccg
Ser
gee

Au
310
gcg
Tyr

cgc
get

Ay
ggc

Lou
315
cac
Ay
get
gee
Al a
t ga

Lou Lou Ala Ala Arg Lou Lou
10 get gcc cgc agt ggg gcg gcg
ggg gag gac 1069 Ala Ala Arg
Pro Ay Ala Hs Ay Qu Asp
ggc ccc cag agc ccc agc ccc
aaa 1117 Arg Ala @dy Pro dn
Pro Pro Ala Ala Lys 340 345
gcgcacgccc cgaggtccga

gaccgccacg cacagggata 1172 Pro Ala Arg Gy 355
g8t G ekt g ERT FGE Clagaasagey Erget §eyELe ghEgeTyCclo69

R A bh oot Bl e BE w20

j:gccagecce caacggaggy cgccecggega ggecacggga ct ggegggag

G beree aon s fRgtd

cagga
gdddatsp

1352 gagcacgcgg ggccggagga aatcctggag ctgaccctca
cctccgagcc cccactccca 1412
cctcctggca cctccecctccc. ctggggeccge caccecttct 1472

grget tgtgact ggieygagcte aaggtacagy et edgCeed Gotcgagigeat 1117

tttt

et AL ad

11 <210> 4 <

<400> 4

1>
Met

355

Gn du Thr Ala Ay

ccccagccge acagttccca

1532 atagtaaatg ttttattcgg gtgtatcatt
rageldadendt o ctercBianbin 892 caBomddadd al6061

<213> Honp sapi ens

<212> P
Adudy du APéRg-Ser Pro Lou Low?¥Ser

ccc gee cgg gge tga geogeacgece cgaggtcega gaccgecacg cacagggata

Pro Ala Arg Gly

Caggggacec

geteggegett

gegteceeca

gagcacgegg

ccccagecge

gggetegtga

atagtaaatg

aaaadaaaa

355

ctccgecegg

cggegtgactt

tgccagecce

ggccggagga

acagttccca

tggtggaget

ttttatticgg

ctaaaaagceg

cgecgeagga

caacgcaggg

aatcetggag

ccicetggea

aaggtccagg

gtgtatecatt

ctgeetgege

cctacccage

bgcccggcga

ctgaccctca

ccteceteee

cctetcecete

catacagtaa

11

CECCECCECT

tcgetcactt

agcecacggga

cciccgagee

ctggggcege

ccgagtgeat

agacaccaat

gecetgattte

cgetegetee

ctggeggeag

cceacteoccea

caccecttet

ttttggegag

cttcaaaaaa

1172

1232

1292

1352

1412

1472

1532

1592

1601



1510 15 Gn Lys Pro Lou Sex Val H's Arg Pro Pro Thr
Ser Ay Cys Lou Gy 20 25 30 Pro Val Pro Arg A u Asp
Gn Ala du Ala Trp Gy Cys Ser Cys Cys 35 40 45 Pro
Pro Au Thr Lys His A n Ala Lou Ser Ay Thr Pro Lys
Lys Gy 50 55 60 Pro Ala Pro Ser Lou Ser Pro Ay Ser
Ser Cys Val Lys Tyr Lou Ile 65 70 75 80 Phe Lou Ser
Asn Phe Pro Phe Ser Lou Lou Ay Lou Lou Ala Lou Ala 85
90 95 Ile Ay Lou Trp Ay Lou Ala Val Lys Gy Ser Lou
Gy Ser Asp Lou 100 105 110 Ay Ay Pro Lou Pro Thr
<A§%’ Pro Met Lou Ay Lou Ala Lou Ay Ay 115 120 125
<Zﬁ£\ﬁ/§é Val Ser Ala Ala Ser Lou Ala Ay Cys Lou Gy

a Lou Cys 130 135 140 du Asn Thr Cys Leu Lou Arg
4 Pae Ser Ay Ay Ile Lou Ala Phe 145 150 155 160
Lou Val Lou Qu Ala Val Ala Ay Ala Lou Vval Val Ala
<ko3» Wom Ghyick®5 170

400> 4
Met Glu Glu Gly Glu Arg Ser Pro Leu Leu Ser Gln Glu Thr Ala Gly
1 ) 10 15
Gln Lys Pro Leu Ser Val His Arg Pro Pro Thr Ser Gly Cys Leu Gly
20 25 30
Pro Val Pro Arg Glu Asp Gln Ala Glu Ala Trp Gly Cys Ser Cys Cys
35 40 45
Pro Pro Glu Thr Lys His Gln Ala Leu Ser Gly Thr Pro Lys Lys Gly
50 55 60

Pro Ala Pro Ser Leu Ser Pro Gly Ser Ser Cys Val Lys Tyr Leu Ile
65 70 75 80

Phe Leu Ser Asn Phe Pro Phe Ser Leu Leu Gly Leu Leu Ala Leu Ala

85 90 95
Ile Gly Leu Trp Gly Leu Ala Val Lys Gly Ser Leu Gly Ser Asp Leu
100 105 110
Gly Gly Pro Leu Pro Thr Asp Pro Met Leu Gly Leu Ala Leu Gly Gly
115 120 125
Leu Val Val Ser Ala Ala Ser Leu Ala Gly Cys Leu Gly Ala Leu Cys
130 135 140

Glu Asn Thr Cys Leu Leu Arg Gly Phe Ser Gly Gly Ile Leu Ala Phe
145 150 155 160
Leu Val Leu Glu Ala Val Ala Gly Ala Leu Val Val Ala Leu Trp Gly

165 170 175

12




175 12 Pro Lou Gn Asp Ser Leu Qu H's Thr Leu Arg Val
Ala Ile Ala Hs 180 185 190 Tyr G n Asp Asp Pro Asp
Leu Arg Phe Lou Leu Asp G n Val Gn Lou 195 200 205
Gy Lou Arg Cys Cys Gy Ala Ala Ser Tyr Gn Asp Trp
Gn Gn Asn 210 215 220 Lou Tyr Phe Asn Cys Ser Ser
Pro Ay Val Gn Ala Cys Ser Lou Pro 225 230 235 240
Ala Ser Cys Cys Ile Asp Pro Arg Qu Asp Ay Ala Ser
PixalleAsH nAsgp 245 1260612581 GMhr Qs &g VRhet i@ YieVala lHew
Arg Leu Asp Ala Asp Ala Ala G n Arg 260 265 270 Val
Vval Tyr Léngl u dy Cys GW5Pro Pro Lou ArgflArg Trp

A oy AFa VUi dleUG bob 03 Sob G oY

Ala G yysleu Leu Lou Algsfla Arg Leu Ley,dy Ala Lou
Ala 305 310 315 320 2PaArg Ser Ay ZaAla Tyr Ay

cP¥ 0.od A Abes ivs @yyald WIASRrANG 820 4380rrp Gln 61n Asn
210 215 220
Leu Tyr Phe Asn Cys Ser Ser Pro Gly Val Gln Ala Cys Ser Leu Pro
225 230 235 240
Ala Ser Cys Cys Ile Asp Pro Arg Glu Asp Gly Ala Ser Val Asn Asp
245 250 25b
Gln Cys Gly Phe Gly Val Leu Arg Leu Asp Ala Asp Ala Ala Gln Arg
260 265 270
Val Val Tyr Leu Glu Gly Cys Gly Pro Pro Leu Arg Arg Trp Leu Arg
275 280 285
Ala Asaneu Ala Ala Ser Gly Gly Tyr Ala Ile Ala Val Val Leu Leu
| 290 295 300
Gln Gly Ala Glu Leu Leu Leu Ala Ala Arg Leu Leu Gly Ala Leu Ala
305 310 315 320
Ala Arg Ser Gly Ala Ala Tyr Gly Pro Gly Ala His Gly Glu Asp Arg
325 330 335
Ala Gly Pro Gln Ser Pro Ser Pro Gly Ala Pro Pro Ala Ala Lys Pro
340 345 350
Ala Arg Gly

355

<210> 5

211> 27

13



335 Ala Ay Pro Gn Ser Pro Ser Pro Ay Ala Pro Pro
Ala Ala Lys Pro 340 345 Ala Arg @y 355 <210> 5 <211>
27 350 13 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: PCR sense
prinmer for OCSP <400> 5 caccatggag gagggggaga ggagccc
27 <210> 6 <211> 23 <212> DNA <213> Hono sapi ens
<400> 6 gccccgggcg ggtttggcag cgg 23 14

<212> DNA

<213> Artificial Sequence

<220>

223> Description of Artificial Sequence: PCR sense

primer for OCSP

<4007 5

caccatggag gagggggaga ggagecoe 27

<210> 6
211> 23
<212> DNA

<213> Homo sapiens

400> 6

geceegggeg ggttteggeag cgg 23

14



