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ANTI GEN AS TARGET Technical Field The present
invention relates to an antibody useful in cancer
treatment, a pharmaceutical conposition for treating
cancer characterlzed in that it contains the antibody
as an active ingredient, a nmethod of detecting cancer
and a cancer detection kit. Background Art Tunor
cells are known to exptsSEFIGATIQNNI ¢ protei ns which
are intrinsic to the particular type of tunor cells
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for treating tumors by targeting tumor-associated antigens. Monoclonal antibodies
that elicit an antigen-antibody response specific to such. tumor-associated antigens
are known to induce various types of in vivo immune responses (antibody-dependent
cell-mediated cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC),
efc.) to attack cancer cells, thereby inducing cell death. Monoclonal antibodies
useful for tumor treatment 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 Iymphoma, and multiple myeloma.
Development of monoclonal antibodies applicable to treatment of other tumors is

desirable.




Human ocul ospanin protein was obtai ned as an Expressed
Sequence Tag (EST) clone derived froma gene
expressed on the retinal pigment epitheliumand the
ocul ar choroi dal nmenbrane (Ml ecul ar Vision (2002) 8,
25-220). The human oculdsé%ﬁin gene has an open
readi ng frame of 1068 bp. Human ocul ospanin consists
of 355 amino acids and is estimated to have a
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The present inventors have identified a gene specifically expressed in human
cancer tissue and found that the expression level of human oculospanin gene, which
is of unknown ﬁnction, is significantly higher in melanoma cells. Based on this
finding, they succeeded in providing a method of detecting cancer using the gene, 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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whi ch has cytotoxic activity against a cell expressing
these protein(s); (3) An anti body according to section
(1) or (2), characterized in that the cytotoxic
activity is antibody-dependent cell-nediated
cytotoxicity; (4) An antl_bﬁdy according to section (1)
or (2), characterized in that the cytotoxic activity
i s conpl enent - dependent cytotoxicity; (5) An anti body
according to section (1) or (2), characterized in that
t hél) eyt attibodg wahich vipeyificsll birplsewe humde penkbepinin and has
cell-nediated cytotoxicity; (6) An antibody according
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(7) An antibody according to any one of sections (1) to (6), characterized in
that the antibody ts a monoclonal antibody;

(8) An antibody according to section (7), characterized in that the antibody is
produced by mouse hybridoma Q3B8-2C9-4F3 (FERM BP-08627);

(9) An antibody according to any one of sections (1) to (8), characterized in
that the antibody is humanized;

(10) An antibody according to any one of sections (1) to (7), characterized in
that the antibody isr a complete human antibody; |

(11} An antibody according to any one of sections (1) to (10), characterized in
that the antibody is an IgG antibody;

(12) A method of detecting cancer, comprising the following steps 1) to 4) of:

1) extracting a total RNA fraction from a specimen taken from a test subject;




Sequence ID No. 1 of the sequence listing; b) a
pol ynucl eoti de whi ch hybridizes with a pol ynucl eoti de
conprising a - nucl eotide sequence conpl enentary to
that of the polynucl eotide according to a) under
stringent conditions; and 4) analyzing the difference
in expression |level of the polynucl eoti de between the
total RNA fractions derived fromstep 1) and step 2),
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in the test subject of step 1); (13) A method of
supisetect i ng cancer, conprising the steps 1) to 3) of: 1)
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subject; (14) A nmethod according to either section 12
under stiygechamddtomsiandd in that the cancer is skin
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expression level of a protein comprising an amino acid sequence represented by

Sequence 1D No. 4, in a specimen taken from a test subject;

2) measuring the expression level of at least one of the proteins according to
step 1) in a specimen taken from a healthy subject; 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 test
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;




gene chip or array prepared from DNAs conpri sing

conpl ementary DNAs derived fromthe specinen or

partial sequences of the conplenentary DNAs; (18) A
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1) an oligonucleotide primer 15 to 30 bases in length for specifically
amplifying a polynucleotide comprising a nucleotide sequence represented by
Sequence ID No. 1 of the sequence listing;

2) a polynucleotide probe of not less than 15 contiguous nucieotides 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 polynucleotide comprising the

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

immaobilized thereon;




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 mel anonsg,;

(24) A pharmaceuti cal conpé%ltlon for treating cancer

conprising at |east one of the antibodi es according

to sections (1) to (11); (25) A pharmaceutica

confii$iA iderection Mir éat ccngerc amaprisiogmprlesst ngeanf the following

ol i gonucl eoti de having a nucl eoti de sequence
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sedifod 1haweve; figure is a graph - 7 showi ng the
expression | evel of the human ocul ospanin gene in a
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sanples; Figure 2, the upper figure, is a graph
skmlvamgeny t he expression | evel of the human ocul ospanin
gene in a healthy person's skin sanples and in
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Iomer figure is a graph showi ng the expression |evel
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in (%l) aROMRarmacentical composition for treating cancer comprising an
oligonucleotide having a mucleotide sequence complementary to a nucleotide
sequence represented by Sequence ID No. 1 of the sequence listing or a partial
sequence of the nucleotide sequence of Sequence ID No. 1.
(26) A pharmaceutical composition according to section (24) or (25),
characterized in that the cancer is skin cancer; and
27 A Vpharmaceutical composition according to section (24) or (25),

characterized in that the cancer 1s melanoma.

Brief Description of the Drawings
Figure 1, the upper figure, is a graph showing the expression level of the

human oculospanin gene in various types of cells; and the lower figure is a graph




sanpl es derived from|ynph node tissue; Figure 4 shows

expressi on of human ocul ospani n gene products in

Nl H3T3 <cells; and Figure 5 is a graph show ng

ant i body- dependent cytotoxic activity of an

anti - human ocul ospanin anti‘bady in, a hunan

ocul ospani n-expressing cell. Best Mde for Carrying

out the Invention In the specification of the present
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effect is a conpound having an activity in suppressing
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In the specification of the present invention, the
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"cell" used herein includes a cell wthin an ani ma

salety danvkdafram lymisieabdealskue; The term "canceration of a
cell" used herein refers to the abnormal proliferation
of Eadurs4d shuii ekpriessiaukaniny otiespaninagdaeqiroducts in NIH3T3
sensitivity to contact inhibition and their scaffold

cellpp@ependent -proliferation. A cell exhibiting such
abnormal proliferation is referred .to as a "cancer
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fynction as that _of hunﬁn ocul i%anin, such as,
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the present invention includes a precancerous gene
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cytotoxicity includes not only externally inflicted
therapeutic effect is a compound having an activity in suppressing cancer growth
and/or an activity of reducing cancer. In the specification of the present invention,
the terms "cancer” and "tumor" have the same meaning. The term "gene" as used
herein includes Nnot only DNA, but also mRNA thereof, cDNA and cRNA thereof.
Accordingly, the term "human oculospanin gene" as used herein includes DNA,
mRNA, c¢DNA, and cRNA of the human oculospanin gene. The term
"polynucleotide” as used herein has the same meaning as that of a nucleic acid and
thus includes DNA, RNA, probe, oligonucleotide and primer. The terms
"polypeptide” and "protein” are used indistinguishably herein. The term "RNA

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




di rect damage, but al so various structural and
functional changes that may occur wthin a cell
whi ch include DNA cl eavage, dinerization of bases,
chronmosomal cl eavage, mal function of cellular mtotic
apparatus, and a reduction Tn enzymatic activities.
The term "cytotoxic activity" used herein refers to
any activity that causes cytotoxicity, as nentioned
"celbousd hEnen teclndeshay ball dithmsaruaderal sody ageatcultured cell.  The
conditions" refers to hybridization which is
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ybridi zation sol ution, nanel pressHyb
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var iThe Sertry D@&otoilchjdhweddﬁkélﬁ refets toaspdthelogicilndiangd® a cell
gene is expressed at a significantly higher
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tissues. 9 Furthernore, the present inventors found
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68°C in the presence of NaCl at 0.7 to 1.0 M using a filter having DNA immobilized
thereon, followed by washing at 68°C with 0.1 to 2X SSC solution (1X SSC solution
contains 150 mM NaCl and 15 mM sodium citrate), resulting in hybridization. The
above term also includes hybridization under conditions equivalent to those above.
i. Human oculospanin
(1) Confirmation of specific expression of the human oculospanin gene
As a result of analyzing 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.




cell s caused by excessive expression of human

ocul ospanin can be determ ned by neasuring the |evel

of expression of human ocul ospanin in individual cells

and/or tissues. An exanple of such cancer is skin

cancer, in particular, mel ahona. However, this

finding is applicable to cancers ot her than skin
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bl adder, ki dney, oral cavity, pharynx, Iip, t ongue,
gi nglhvariucld@ﬁsersh@reyae( of eBOphag uading ramcORBMBf the human

intestine, large intestine, colon, liver, gal
ochlcapen gerpan capeasntetbg equence 1D No. 1 of the sequence listing and the
amino acid sequence thereof is represented by Sequence ID No. 2. Furthermore,
¢DNA of the human oculospanin gene has been registered with GenBank as Homo
sapiens oculosi)anin (OCSP) mRNA under Accession No. NM 031945. The
cDNA nucleotide sequence registered at GenBank 1s represented by Sequence ID No.
3 of the sequence listing. The ORF is represented by nucleotide Nos. 65 to 1129 of
Sequence ID No. 3. Furthermore, the amino acid sequence of human oculospanin
registered at GenBank is represented 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




| ung, bone, soft tissue, skin, breast, uterus, ovary,
brain, thyroid, |ynph node, nuscle, and adi pose
tissue. In the present invention, skin and |ynph node
are preferred tissue sanples. (1) Method of detecting
cancer using the | evel of éYpression of the human
ocul ospani n gene. A nethod of detecting cancer by
using the level of expression of the human
an@ChRsHaNtHE geNebRPASH icality as ARRT oSSR 8cdl0sgagM NDalso
steps 1) to 4): 1) a step of extracting a total RNA
indludweitiepdin s @ waas padospanint aken from a test subject;
2) a step of extracting a total RNA fraction froma
speéi myfethakdnlefectng eanchieal t hy person; 3) a step of
measuring the | evel of expression of the human )
ocultlspartaylagpanan, since fids highly cxpuessed e cpves calds GRRRCHALY,
to steps . 1) and 2); and 4) a step of apalyzing the.
melaoras, dh Buphi torhy ingolapd §t canepradienof ﬁglé% p@ﬂ@ugﬁéde&m cells,
t we the total RNA fraction gderi.ved, from steps
and R Post el F bPept e 157 M SPPHERBH R e BRgHY taken
n f: 1 _Ssubj. fi. L-0dj Vi I
e RS atiret BEe S Ek el 0 B ERes Sl SO fmen
- Tepd { : f i I f i r
or Ik BF kol DXL VAR, 18P AR e LR Ol g
blddaer, kahl, W CAIBCHRBh 1HBMoAoSd &% RN, nAGPHRRyK S&ipBagus,
is obtained by an appropriate nethod satisfying the
sto@ldthC amhal$ iaedied far o ntestinpesd1og Miat,| @l blhbéer! b&fu&s, nose,
obtained is dissolved directly in an RNA extraction
luigy buen tsoft cionteaskin igeat, nitdros) wehryabein, whyirbidt mphsnech, @asscle,
phenol ). Alternatively, cells of the tissue obtained
and radippet ltiesteed b yheabreaetitngventiem skgh rigd dyswhapde ao pagferred
~not to break the cells, or gently extracting them
HSPUeGHHIPHS- t i ssue using a proteolytic enzyne such as

trypsin, .and then .imediately subjecting the cells to
an ot ding Sfnceg uspg) B e Resers e of g himen
0&E¥£&%§géﬁ9t may be used include: guani di ne

A method of detecting cancer by using the level of expression of the human
oculospanin gene specifically comprises the following steps 1) to 4):
1 a step of extracting a total RNA fraction from a specimen taken from a test
subject;
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 the 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 steps 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.




t hi ocyanat e/ cesi um chl oride ultracentrifugation

nmet hods, guani di ne thi ocyanate/ hot phenol nethods,

guani di ne hydrochl ori de nmet hods, and aci di ¢ guani di ne

t hi ocyanat e/ phenol / chl or of or m met hods (Chontzynski, P

and Sacci, N, Anal. BiochénT (1987), 162, 156-159).

O these, acidic guanidine

t hi ocyanat e/ phenol / chl or of orm net hods are particularly

sui hpble 1) Abiteenat i Y@hIYRNA frafonEreh alshycinv@idkab lienmRNfest

extraction reagent, such as | SOGEN (manufactured by
sutjegapon Gene Co., Ltd.) or TRI ZOL reagent (manufactured

by G bco BRL) may be used in accordance with the

pr otroestraghingvihgetdtadi RN At rfeicrlelag‘em a Epesimene hpgem | LsRMA Is

fracti on obtained, if necessary IS preferred t hat
oblgres byl o PRPIPRAALE | Etethadd %léf}’m%nghesmﬂrl |e9tandardS for

purificatio

xRl | PEGBY SHBBER R gfiee 33?%}363?% Stiggtion
o Pt O R B PO RIS B ARPRRE ot
thebﬁgé?é Bﬁt d%e%dlféclte? ?{tébﬁﬁ\@/fhgm f(@§ Q&r tSB Gs RIAtO break

at |

m@&u@%ﬂ génesi &ﬁaamen%mle%%l N ﬂrlo'te%Pyt{cdeDzyme such

'ul oSe colum and el uting the nR er efrom

as hl%\ﬁ;\{ ind tiéh infitiatBysubjec@id @B c8llLP ah RNAex@sERAlstep!
in methods of the present invention. 12 Provided that

expEgssplesn ofRNA deshetash meihydudiatohdydiee esmd imelude: guanidine
detected, a total RNA fraction my be used, as can be
thidgragatefvesim ¢ldorede slimpsntrifigaBire piefjods Eguanading Hgogyanate/hot
total RNA fraction froma specinen taken froma
phbrefél tragthesiss s granidine t Awdmckloade imetbersi oand a apidy t gyanidine
erson neans,a person who does not ave cancer. The
thla%xa@ar?mhaml@hloa%foea msthode  ((Gemggynsk p%f 2B Facchhp t ﬁg}al

gﬁﬁ%ﬁ)’andlﬁg ?#_R?%);h\ehg?ﬁgen a%l)?n %ﬁce guamdme

thr%c?}glggt{e} '11@1.11319 glo\f@tlo% 1?% ?ng Erqs {)z?rhlcﬁla tsnltﬁblé Alternatively, a

rmned range

co@',ﬁe? 19@} h%a‘?llayle f&tﬁg &gﬁ&%nartebéérﬁt %Emeers@@emmre&eru@éa by

uman ocul ospani n and t he degree of cancer
Nip rrretelh@eocam Per TRYZOL i 1gateal (thihnAshnate &y @B BRIGAnay be

eterm nati on of whether or not a test subject is a
uskieial dcbyrdpesesarh aprdecdrpeteided with the reagent.

From 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.




by neasuring the expression |level of human ocul ospanin
in a specinen taken from the test subject. The
preparation of a total RNA fraction froma healthy
person can be perforned 'T t he same manner as
described in Step 1) above: c) Step 3): Measuring the
| evel of expression of the human ocul ospanin gene in
a total RNA fraction according to steps 1) and 2). The
Prbeded tlof ceprosstasobha dofirddheolmrrieotide who dpatviartiagengoias RNA
represented by the expression |evel of a
fragtiby mayibe os¢es eavehe doas imfitsrliial stepsai th a
pol ynucl eoti de which conprises the nucl eotide
seqéém 2k grdaeiinged okl g&%&?&m oy 2 speginepygken from a
ﬂlElgfence listing or a polynucl eotide which conprises a
B3t9de sequence conplenentary to the nucl eotide

Seqﬁ%ﬂ'%g’r[g‘% { 1y Eo%d %alﬁ%nger T QIS'\PP?I’LOH \f’vho ?ﬁﬁes not have

seq NG Uhder sPr T Agent “d6nar i ons.

cag&%?.r egfid Qgellnﬁ}{gt'io Js tB% PnBCALASHRAN H%aﬂl%ﬂ@an t‘?@@aﬁ@by

etermned using an It zed Speci nen

m&khshs m%t d&ﬁ@’ém%’ﬁ@n foﬁﬁx'hb@ %@ul@@ﬂaﬁ‘i’i’l ar{@aleté\ﬁﬁamguwﬂﬂer or not
|nnDb| i zed sanples (i) Imobilized sanples

thé ebhddwiribnaySue xaaRlres fafs withmhi bicdednsnep Ir@@ge ﬂ.)s a-hdalthy
CGene chips A gene chip may be used on which there is

personDbiAliczedivelyt hire canchnibn -lsewse tiod iegpresgidredevallegf human
whi ch is synthesized based on an EST (expressed
ocglgpramic end thy)degme i eaneer foromtian dan &b asesstigatedim arRNAce, and
sequence. Exanpl es of such gene chips include gene
theshidgterrmatipm et whetaew Imtfafﬁfétsrlbwct(luaﬁwshm persgy gan e made
al Nat ure Cenet . ement, 20-24
bygEasAPRE et emr?ﬁﬂoe&w% ? aﬂ Sy Oﬁﬁf{}lrb@ preegsangy taken from

B e R TB IR0 PR e o
beﬂ:‘é%ﬂn&?%ﬁé‘&a%?e lba%rﬂes {S&%H%ﬂdglgsﬁgg 1)':;% xanple, the

man “Sequences manu actured by

AT léS“S‘iépl %): ”@Me&%ﬁnH%%’e levEPYS?\éﬁ ressioH to@%@ hifag o%ﬁlo%anm

are not limted to these and ene chip derived from
geh@in £¥aIMNA fﬁ&1&ﬂéd&@ﬂd1r§§3@®t®§ 1¢hase)y related to a

human may be used.

The level of expression of the human oculospanin gene is represented by the
expression level of a polynucleotide that can hybridize with a polynucleotide which
comprises the nucleotide sequence represented 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.

(a) Assay using immobilized samples

(1) Immobilized samples

The following are examples of immobilized samples.




i) Arrays or nenbrane filters on which there is
i mobi | ized a cDNA or RT-PCR product prepared from
total human RNA or total RNA, taken froma specific
ti ssue of a human subject._  The cDNA or RT-PCR product
can be a cl one obtai ned by %erfornrng a reverse
transcription reaction and PCR using a priner prepared
based on a sequence from a database such as a human
i) @&k dhifisabase. The cDNA or RT-PCR product nmay have
been sel ected previously by use of a subtraction
met hogtn(a Phipt e bk used_on whichghere iPiomobiliatd cithar g, anSejense
g@996) 93, 6025-6030) or a differential display
ohe@m@' tide.i whigh ip synthesizad bass enepn EAT] trapmesed sqquge) tag)
23, 3685- 3690 based on total RNA in which_th i
sequeRfefemon drighase, a1 p SIRNHetcdREICa FEERBSS ﬁéwﬁrgg%le chips

ingiifte a%@aﬂeﬁsﬁson B A g R Baptpyf € a7 N Gemet
(19?%&, 3 sgp;()) RitEnt® th%\e/ir ﬂ, ﬂ‘l‘tveF e Idt ?#I{egeﬂﬁl%e lfrg&% %‘#e&%ed

baryd%l.l lk%%nhﬁethmro M&@@k&ﬁ%@ R SATTRE Gl analyzed,

aval e spotter s 17 arrayer (manufactured

¢ cakPE&iveB Bdm HRNMRKRqBEhed (PYre@®iralty fuséd. €MFor(dxbiple, the
reparation of a probe and analysis 14 Not a speC|f|c

hufidNAcqhedbs 008 sal br D33 be mupifessed byRNffyaleaid alagledused.
and used as a | abeled probe. Crude nRNA (unpurified)

Haveeyed guitrbdel gars: dhipsst ae honmitediteethiead arfdoa gareeqhap dagyved from,
probe; however, preferably ponﬁ%A)+ RNA i s used which
fortexgmples em apional $iestes sloseleclafed te mbampo ey bewserbd. A
met hod of preparing a | abeled_ probe and a nethod of
det BL TS S dnembiape iflgrs: e ‘ﬁ?l%lbéh%% ith W&Pﬂl@ﬁ% 2t ¢IARN4 or
|nn0b|I|zed Ie a furt r descr
RTP B R uet) Pregtied G RS By Aek JANAy ey from a
robe IS prepared i n accordance

cR
P "I‘SHSOE?!%‘E‘B&%FUI\EI’A? vt pie o Bxor esai oo Ane el s

T
T S AR GBI AUy o
re\n%b:r tkﬂﬂséﬂ;tioﬁ'}eﬁfﬂl@n RRIPYH SsihSa pﬁﬁfefr 9fe§§1qad_tlﬁs Arb e bedRflce

anal yze l'ight emtted fromadi pic acid using an
froff ydmeibhicXsuch as a human EST database. The ¢cDNA or RT-PCR product
may have been selected previously by use of a subtraction method (Diatchenki, L, et
al., Proc. Natl, Acad. Sci, USA (1996) 93, 6025-6030) or a differential display
method (Liang, P., ef al., Nucleic Acids Res., (1992) 23, 3685-3690) based on total
RNA in which the expression level differs between a person having a tumor and a
person having no tumor. The array or filter may be one which is commercially
available, such as those provided by IntetliGene (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




anal yzer (GeneChip Fluidics Station 400) in accordance
with the protocol (Expression Analysis Technical
Manual ) provided with the GeneChi p manufactured by
Affymetrix. ii) Array In order to detect cDNA a |abe
must be attached to the c when it is prepared from
poly (A)+ RNA using a reverse transcriptase reaction.
To obtain fluorescently |abeled cDNA, d-UTP | abel ed
Wi t Noa afdpacifie sitNA dyiee Butcll afSth€ye3possed GORHN Araye lhieclied and
included in the reaction mxture. |If poly(A) + RNA

useké @k \ee thbtled mprabe. el rado meR ¥4l (unpndhpd)l mayﬁﬂm e istezting
froma cell used as a control are |abele with

maemgl é“w‘emppaayw ProbR OB ¢ PV&?@blﬁﬂ)Ob’(ﬁP@ BN)‘\-HRN@ ¥raieh has

be us neousl.y xture,
e%m%&ﬁi iayr?h gremepiignegy ’P’S@‘ Hls é\sg)&ﬂmé ?jn PR aylabelecl
i zat.i on

prfBC G B & AERAREE R Sadiapaahterolis brithSRnret wBg of
m%o%yhz%ﬁqa@pﬂ AR LURESRgRggl Onal 1 s detected

uor escen or (for exanple, the

GVB“))]@rf%dh?;}’ m3rARAEed 'Eg%&ffﬁﬁ&&i&ed by Takara Bio Co.
Ltd and thereafter subjected to analysis. The ch0|ce

of &l baYinlabeldERNDE pRbe A8 SREAPET i @ER)riankcs WIRH the protocol
limted to those which are commercially available.” An

(AlgrRtrired Expricidon Andlysie Tachayalsiasndl) paivided priep HeeleneChip
i n-house may be used. iii) Menbrane filter Wen

mpruépanidgbyg DNAyiretimm. pol Subié)uenRNA Hypridesters eand analysis is

transcription, a |abeled probe can be prepared by
perfetinertoadatentiand soalppelight emidsh fromeadipic @) using #thé [Tymetrix

reaction. Hybridization is performed |n accar dance
anfyEST é@@@qg}cﬁp y Fhdigio fifatio ) Sfi’ecﬂ("F‘i’r aqlqey with the protocol

r|d| |on n.b erforned usin h em
(E(‘fyﬁ W%‘& T%a““éfag %?‘E@ﬁﬁ PTW%F‘%%W“g ‘E\ “’E? P F%f%}/lu actured
b HQ %nu5|ng a connerC|aIIy avai lable filter, after
M f%?? Sation the mcroarray is washed. Thereafter,

det gehi 0 Q0 and anal ysis are perforned using an
anal yzer (for exanple, Atlas Imge manufactured by

A omt 8RR} 1o hete@tnyame a0hbdl NRud®len@fehdd tof BeldINA vhen it is
probe derived fromhuman tissue is

prepared from poly (A)' RNA using a reverse transcriptase reaction. To obtain
fluorescently 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)" RNA derived from a cell used as a control are labeled
with different dyes, then both types of poly (A)" RNAs may be used simultaneously
in a mixture. When a commercially available array is used, e.g. an array
manufactured by Takara Bio Co., Ltd. hybridization and washing are performed in
accordance with the protocol provided and then a fluorescent signal is detected using
a fluorescent signal detector (for example, the GMS418 array scanner manufactured

by Takara Bio Co., Ltd.) and thereafter subjected to analysis. The choice of amray




hybri dized with the inmobilized sanples of the sane
| ot. The probe which is used can be charged, but the
hybri di zati on conditions used are kept the same. Wen
fluorescently |abel ed pr9b§§ are used, if the probes
are | abeled with different “fluorescent dyes, then
probes of different types can be added sinultaneously
inthe formof a mxture and hybridized with the
for wevodsideszebdd dargy ssot Tiheted ab tiese whithuoeesmemtrcially available.
intensity can be read sinmultaneously (Brown, P.O et
Arghome-Ndp peayGaitean array(spogfyalyipreparppinelaiie may bezged7) |
(b) .t her measurenment nethods In addition to the
meadirMpBhiangEttRods nenti oned above, there are

e A Ry B TSP f27° SRR vcrion
oS L%, BRORAgEy e SRy Rlont IR RRER Gl o e

-acheri . r:i h el '
re O P A 44 TR fhed i ot U B, 9iFods
M620Qpdoificald2 Shyb@)zatigN dcAFRtROGRrdFhaD WikEeRREt AlaPefRiem
chl oranpheni col acetyltransferase (such as a

(mReAhSuBAshE Cleatsy), whihfiact i@dayy RreBdRing a commercially
(3-gal actosi dase (such as 16 a ppgal -Basi c vector

avaibabld Atrennéer lpgbridizanegy d)e méecnatyad valskal. | rithereafter, detection
phosphot ase (such as pSEAP2-Basi ¢ nmanufactured by

andl emlpsih) areopeproead- fusungr @gcemlyparolfor nexaume, astlas Image
pEGFP- 1 manuf actured by C ontech). However, the choice

myfapagedbeftechiret hod is not linited to these

355550 ) S L5 Bl e 2
hbiig b iy ARE infPbe R RChe e b, TEERRLE igh is usea
caﬁﬁb%g%h]a}o%ed-rggt ﬂiél&%ﬁ)@{k\%@oﬁ %ohaﬁoﬁseﬁgéd gfgel?eﬁfig g S?dn%n G\;Vhen

ul ospani en a specimen rom a

RERLLNY PBERANRBE: areSREG MeNh&ib¥&dader ORI ®RE different
subject Is analyzed. If a specinen shows a

fludtdbért idgad)tthah foBés SXAFREM: ngeb e¥@be @flddlgmiditaneously in the
ocul ospanin, it is determned that the possibility of

folmawifng raanaergndphayliridizddamdity gk immobihieed ,sa@plksnoMRereafter,
particularly nelanoma, is high, that is, cancer can be

fludetseott entensity can be read simultaneously (Brown, 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 (seec Expertmental Medicine, Supplementary Volume,
New Genetic Engineering Handbook, published by Yodosha Co., Ltd. (1996),
p32-35); differential display methods (Basic Biochemical Experimental Method 4,
nucleic acid/gene experiment, II. Applied series, Tokyo Kagakudojin (2001),

pl125-128); and methods using a reporter gene: chloramphenicol acetyltransferase

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




The term "significantly high expression level" refers
to the case where, when analysis is perforned by
usi ng GeneChi p (manufactured by Affynmetrix) and
mcroarray Suite Ver. 3.0 gganufactured by

e

Affymetrix), an average di rence value of a gene
derived froma nelanoma cell is significantly high
conpared to that of a normal nel anocyte.

a plighleBast veamedbrymariuisctired bl Pedmepapresstedralladlinh phasphotase (such
ocul ospanin is nmeasured, and then assessed to

as et & A Brsiavmanifeetursd hyotlonkeshrwa spveadlwoersenitprateinotsuch as
value falls w.thin a predeterm ned range for a

PEREET padpdisd by ¢leateghy uellawseaddhe Hdoicsnge measpement
subj ect Fas gaqﬁer. The, di agnosi s of cancer can be

m sipRt FRited fhmiermethedsher wi se, the correl ation

b | .of .. [ f the.h .
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defbtife cAHRECHHREs kAEA oFRPuYhe test subject is
measured. Also, in this nmanner, whether or not a test

subjrae WiffGeechdaght Nyvdd TSR Pre@éioN A HaalinbeultRptiNHRBFken a
17 (3) Method of detecting cancer by using the |evel
spafimex peressi fovin ahedlthygrersoncmt aspeadiinen (e vddefroin a test subject is
expression |level). Mre specifically, a nmethod of
anglgtrelct ilhg smooen swiwsga tdgnifiendly lih esxpressien davel off human
human_ ocul ospani n can be a nethod including the steps
ocplpspagig )it sedepsumined thalaba mopgbilineol karang efnces peaisylaphy skin
of human ocul ospanin protein in a specinen taken from
cappegH)depire pyrtigalady Mgk 16 did), tg%t i8x G165 Fyh by etasied.

ThEC{ein pﬁs?%ﬁ#é‘enﬂiaﬁeﬁ%%%%shf‘lei@ﬁf’re%s Shelh A7 e when
an%b(%i% gilrs ﬁg&g?o%%h ng nLllstlr']Jkg tée%\é h'bpo grﬁlgé%cergﬁegop% Oj&ffg{}x%trix) and

neasur e eps ere
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of WBRsH deAged HEMEXRIcRHSMAN ] 8Y SlonAfcaRiNTBIEhQGMI A0 tRat of a
protein in a specinen taken ﬁ?on1a subj ect .
normal melanocyte.

Alternatively, the level of expression of human oculospanin is measured, and
then assessed to determine whether or not the measured concentration value falls
within a predetermined range for a healthy person. If the value exceeds the range,
the subject has cancer. The diagnosis of cancer can be made in this manner.
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.




(i) Preparation of a sanple froma specinmen for
protein nmeasurenent. The specinen is subjected to
hi gh- speed centrifugati on as necessary to renove

i nsol ubl e substances, and REen prepared as a sanple

for ELISARIA and Wstern-blot. To prepare a sanple
for ELISA/RI A skin or |ynph node tissue taken froma
subject is used directly, or diluted appropriately in
a b()frdethedlaitdetsmtibgfeaner bgeusik®ithe Wésh ef axdrbsicn sfghuman
(el ectrophoresis), a solution extracted fromskin or
ocllpspmpddentexpgaockrelbe used directly as the sanple,
or diluted appropriately with a buffer solution, and
mi xMprospasical snprethedidi sletesbng cansar piag tfedeyd od gxprgssion
Si gma) _contai ning 2-nercapf et hanol for
of hysgan Beyjesprpingan §& ageqthed ]é‘E{”f‘B'&Hg? glepsl) tedy PESY- or
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Lately in a buffer solution, the sanples are
tﬂ%ﬁ?%@?%§a%§%30rbed to a nenbrane using a blotting
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the sanpl & thus obtarned can be specifically detecte

in R¥pccRh&FiaRéd BbNohdaliBy PEQSRIaRdUSI Ng @ procedure such
as I mmunoprecipitation or ligand binding, either

3)W t heiizigg dhé idofierendabediiceh ziat | levielo6f @kpressish rofCthe protein
i mmobi lization thereof. For immobilizing a protein, a

mersurbd anecpssie dng ahakthoreby duichtigpsthasa aibeatt has cavést er n
blotting, dot blotting or slot bloptin?. Exanpl es of
suchherdibridueé steps areldgsbeibadl iy weed dairibaetolewsr anes (f or
exanpl e, as manufactured by BioRad), nylon nmenbranes
such Adeasymeh dheEcxrrstsiang kyeluoé dpyenapsioppyn protein in a
Phar ma ia%, co%%pn menbr anes such as bl ot absorbent

SPEGINERFAECR HBM B¥RH5He, as nanufactured by BioRad) and

ol yvpnylidene.difluori de (PVDF ranes (faor
exahr BpBRRRLE v gt iy AP IR R FRar Shgn

quard. i f of.eLR,; ysl - t

SoThe Aok D S MELIH, S A B0y 1
rerflbl I irRElupiet fubBRRSRNaEE 1l HRp&ed $ald Bnpik BF HINMQAIREA and

referred to as "PBS") containing 0.05% sodi um azi de)

Wesserdibipensed into a

To prepare a sample for ELISA/RIA, skin or lymph node tissue taken from a
subject is used directly, or diluted appropriately in a buffer solution before use. For
Western blotting (electrophoresis), a solution extracted from skin or lymph node
tissue can be used directly as the sample, or diluted appropriately with a buffer
solution, and mixed with a sample buffer solution (manufactured by Sigma)
containing 2-mercaptoethanol for SDS-polyacrylamide gel electrophoresis.  For dot
or slot blotting, a solution extracted from skin or lﬁnph 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) Immobilization of sample.




96-wel | plate, such as an | nmunopl ate, Maxi sorp,

(manufactured by Nunc) and incubated w thout

agitation at a tenperature in the range of 4C to room

tenperature overnight, or,at 37C for I to 3 hours,

t hereby all ow ng the prdté#%“io adsorb the bottom

surface of the wells to imuobilize the protein.

Ant i body agai nst hunman ocul ospani n can be obtai ned

usi AgpivteinlSihother yamptet thod dbseed fea exapglificalledetected by

Bi ochem cal Experinental Course 1, Protein 1, p.
pre3p@atay thel fORYN ueingchpooegpne sech armmmuppprgeiptiataom emligand

wi th human ocul ospanin or a polypeptide arbitrarily
bindalge cither rithont kddidiphal oinzreplilizaipnepc afien dirginmsmmobilization

ocul ospani n, taking the antibod roduced in the bod
thezged: phien 1ReRlizIng a Prgteiay wm@% u@%d FBRFCOISTAL as 1s usdd in

S s, R BRI o e
. 256 95-497, 19
moﬁ%&eﬁrgﬁ&rl Tty 585508y, Mg SRRl el yon
clighanctRiudfo- SOBDIL-ECE. CHBLG.AN B9'AROCNaR TAAHAIRD, cotton
ucli ng a In

pro n anti oay agalns uman OcCu

me‘ﬁ‘lﬂrﬁhe@ sTHCAONB: A3bIbehOfkQE PR e?é&ﬁﬁl’ed%aﬁﬁhéturea%y BloRad)

Human ocul ospanin protein for use as an antigen can be
an®RbRVERHIME difibFeE VD) andMbiadesOEst O&pENé, masufectingt by

a host cell by gene manipulation. To explain nore
Biseli fically, human ocul ospanin protein may be

obt ai ned by preparing a vector capable of expressin

t heThdeme adujuesplr proganesing mm Ebds iong Ibheethed tagrample or

into the host cell, expressing the gene, and urlfgl ?
2 diliod spmeisoelubrélor empbs pRisd SHBX ehosphpie) buffered saline

(heg/glggigéggﬁ%?rtﬁd ?Jmte"rl!’%&gq\:loenléqmlfé\g,egﬁgf p%gnga%{ﬂgﬂﬁ:ﬁspensed into a
96 é’%‘& Eaganl ?a"g‘ga% frB %tg qxgoﬁ% {}%aémg%gﬁsd %e(l gunc) and
mcgg%ucz ¥ Ctgloyteep rtgt?c%p Btﬁq]te%eraﬁﬁg H]eﬁ]%%fu% 4\{04°C2t0 %oﬁl I?&n%eratgre

XPressi on be neas

ov%?ﬂ O@t et Roge Jf M b %’lglgr s Mhereb thi?)vv"i‘i'?'g the ﬁ%ﬁa‘i@ k& adsorb the

ting or a ot/slo ['ottrng nethod, using
bothisnfTBRIT tREWEIRSRaMnIbbilaRtthbe@Yein.

Antibody against human oculospanin can be obtained using a customary
method (see, for example, New Biochemical Experimental Course 1, Protein 1, p.
389-397, 1992), which comprises immunizing an animal with human oculospanin or
a polypeptide arbltran]y selected from the amino acid sequences of human
oculospanin, taking 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, Kohler and Milstein, Nature 256, 495-497, 1975,
Kennet, R. ed., Monoclonal 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.




b) Step 2: Measuring the expression | evel of the sane
protein as described in step 1 in a specinen taken
froma healthy person. Measurenent of the |evel of
expressi on of human ocul ospanin in a specimen taken
froma healthy person can be perforned in the sane
manner as described in step 1) above. c) Step 3:
Anal yzing the difference between the | evel of
eXPHRERIN0Bcbsphhi pRitah efod WERasdr@dahtipeat €45 bt) oRBided) by
and thereby detecting that a subject has cancer. The
intdhdubmigenbemem otilesgasinegenofinexp hestisicirbyogeneunamipulation.  To
ocul ospani n between the specinens froma health
explensmnraaﬁp@t:@calbs thugabjoeelospagiraprateyr ey besobieinekby preppfing
speC|nen exhibits a S|gn|f|cantly hi gh e essjon
a Yﬁ‘@ﬁpélcabﬁf bl Gﬁﬁlﬁpfé‘i?mgo@a dwman geplogpanin pangy é@t@r‘ﬁ’FWédh‘F Fyggtor

e is a probab|I|ty of ect havi n
ing .lwstpa?lﬂ. %mrsﬁsrrgz % IgeHe: Eﬂi‘@eﬁ‘“ﬂ LR8 f; Expreascd human
@prtlculaf?% mel anoma. I n this manner, cancer can be
oc Al ternatively, cancer can be detected by

(c)’ﬁ@i?sﬂfénﬁ‘eqlt @\Eﬁ}e?&%%f‘é{ﬁ?%sls@ﬁ O?Lullillgﬁrg %, gspani n and

ana nmeasur e ncentration

val ‘Tﬁe Iefv@i bfSex gkésﬁbﬂ of R&EmRA Saﬁ&s‘i{aﬂ?nrh%ﬁ bed896schf¥id H the level

heal t hy perso his case, I'f the <concentration

of VekpH8sieh o 8Upbielt chifipfiia ke thaho taRl g@aﬁ@ﬁcef ®dprésented by
heal thy person, it is determ ned that the subject has

Seqadiee 1D Nol Ridfeidsetesncbistimp/est i gating the correl ation
bet ween the | evel of expression of human ocul ospanin
and Thhexplessiced cud] cac hnoeasural s nethadrknawnea thdwart, such as a
person, it is possible to determ ne whether or not a

Wedigheblotting head tdey/slbadéattiog method.evEng ofntielkymas sicelaspsnin
human ocul ospanin in a specinmen taken fromthe

a“@@%b@ct 3. Investigation of the human ocul ospanin

gere & g@%g.&oﬂcﬁ%gg;eg@gg@; Sl TR0 08 bR BeEh e in
ni ficantl in anocytes i n nornmal
Stqli’ulgnlalna [ nglﬁlé)s(aklgn 3) n# ﬁ}{galth?' & eFggléxpr essed at a

SRR hgNaE el R AT LS ot B
takbH Rdin QCKHaRBPPBIsBR chivibk PeBBEAd 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 différence in the level of expression of human oculospanin between the
specimens from a healthy person and a test subject is analyzed. As a result, if a
specimen exhibits a significantly high expression level of human oculospanin, it can
be determined 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.




CDNA is first taken froma human cDNA |ibrary, derived
fromcells expressing human ocul ospanin, by a known
nmet hod such as a col ony hybridization nethod. Then,
the full-length cDNA is 1n%@oduced into a nouse or a
human cel |, highly-expressed therein, and assessnent
is carried out to investigate whether or not the cDNA
affects the cell. To express cDNA in an animal, a
met Attdrmatyelhecarsed cam behdebetedhdy fashduringnthe hcanbbdfration of
obtained is introduced into a virus vector and the
humen ogvlospaniment sriabizérseedhetben ¢rendhqraleasuEsdhpgicentrasfon value
ene transfection using a_virus vector include )
fal%ewrfbwstf@f Picdeteiged megsDA byreplHtegpraen ngni thiy gess. af the
DNA vi rus or NA virys, such as ahégtrov us

conggBiFEHaR VA obf sHBegE Siher Sl e dRetor pealhy pirson, itis
oL B g0 g ROt 5 kRS

Q- [ Y .ar
coff EG: BSO8Rtk of M Blont BBk R oot i 84 e deprep of
carkddf kBB Th R l%aﬁﬁd(&%séﬂ, E%Q?Sﬁ%l@ Ro dRleARiRedvRith&dr! Mot a
Into the nuscle ( vacci nation), |iposone treatnent,
subibROfs E6daltBY  basdd 6 Ghé NERS tdfOfpré&diodl SIS RRaloSpanin in a
treatnent, electroporation and the |ike. O these,
spdoitAervaken fraii thosubjebt] | posome treatment are preferred.
Furthernore, by transfecting full-length cDNA into
cul $.ur lmgestimhtion ofthe humsan omlsglaeincging gnd himer ogdddpaninor
adi pose cells derived from human, nouse or rat; or
i nt he pmearscvinsaelie gsep|and hywmer ogdpspaningdicpeyuessed | a
or_skin _cells, and expressing the cDNA therein at a

sighifigantleJagh lovel iy meJarqayics noneRaph INE1an BSSPER catdo e ofte,
t t cell, i fi |1 duct i d
expisa at HrioRdisuny Heberitvs HunSEaerta gian s nom srdlpogytes
t abol j h . gl i i f
e R TR R e R

DNHYEESR! thicerP¥romh HIAKE! &SN%‘”fﬂS’ra . ggecggmﬂmc@se essing

nucleic acid to the mRNA of a gene exam ned, 1t

huinBin RREREPING, 11, eXaBlviembiied albteat % cbod H?B}@di@zﬁio&l%ethod.
function and rior phol ogy of the target cell. To

Thiemt tigdual-léngtiul dDNANG Hneddded Ninto an MAohseRbr o4 luneel cell,

the cDNA is integrated into a vector containing
highbpexpedised thepriormtlessessgerens esmiaddut to investigate 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 transfection using a virus vector
mclude 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 vaccima virus are preferred.




transformation is carried out to transformthe ‘host
cell with the vector. The expression vector for use
with a vertebrate cell nmay have a pronoter that is
typically |ocated upstreamof the gene to be

expressed, an RNA splicing site, a polyadenylation

site, a transcription terni4ation sequence, etc.
Furthernore, if necessary, a replication initiation

poi nt may be present. Exanples of such an expression
vect BfamMed Yfon-Pivdl RLE traffedtion ihelddé 8dmMmPNEHY fin expression
having an early pronoter of siman virus 40 (SV40)
plaSalr disgilly intS theetnuddle (DIVAl vac&ahtion)Bligsome (288dont, Hbofection,
p854 864), retrovirus vectors pLNCX, pLNSX, pLXIN,

&b Rnjeotiony Calciuar glibsphyate Chamtec blectrapratatomsamd dhe Blod. orOf these,
pAxCw (manufactured by Takara Bio). These expression
DN varcsnation abélipesosgrteeatraent ategprafesiedd an cel |, such as

a COs cell (Qd uzman Y. Cell (1981 23, 175 182,

ATCC urtiRImess by, trapspering fd-lngth sPNd intel radtuzsd cells, such as

m;ugé 1 Colhg Jaer el ot adipGesity dedsd %ﬁ‘b‘“ﬂ;’é‘%&%’%f? Faforgnto
PGHEn EREPy B dilly BUPPYi 190 SHP CURre cxpedsing th
TR AP S D

1 %é!ﬁ%%gg%%du&o d}l!d%ﬁk osphgﬁ s B 11p(d¥9§(§-)tmljo¥’glycohp1d

a calcium P

nfé@abehﬁﬁlsﬁbﬁ ak igBRo mqnﬁﬁu@ham td-sde. 1f&H§fe\1§|&n§‘ @FfeEon the
J. Virology (1973), 52, p.456-457), and an

sBPOf attlon O@ivesdly( Neun@aducidg ined aakll ,an doiBédsd .nucleic
(1982), 1, p.841-845). However, the integration nethod
aaddo ¢ mRINA& afat gerei toileeekatmongdpos & yseibief focadamyne the effects
described. In this manner, a desired transfornmant can

piveluodst il the dunctign enémemhelogysifiee @&f—‘écﬁhni pulation in a
heal t hy ani mal, a transgﬁnlc ani mal, can be optained |
whi cho Hpﬁwveﬁﬁlkgé@ ERB A dYp ry @ Orﬂ’]ic%l cHi§ geNA is
used .to exam ne the effects on cel] hoI 0oqy.

inpgrate] atlf“\?el 3, Ve s‘E"é‘Eaémlig 88?W°§“ﬁ‘§y °S’§i a%‘ﬁ?&c‘ﬁy and

ﬁ%@ﬁgaraﬁlo 18 léar}ﬁg&( Ltg r}raql%{“o ytﬁ(en?lgﬁl Qe‘ill_l%lftth hpsevgé&getThe

n® S Ral’ havi ng ne

eﬁ@?és?&%t& 9E0R AR O&rtdbrR @elp ﬁfﬁkx%{?@g bRt RELHES @ ypically

located upﬁ&eam of the gene to be expressed, an RNA splicing site, a

polyadenylation site, a transcription termination sequence, etc. Furthermore, if

necessary, a replication 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. et al., Mol. Cell. Biol., (1981), 1,

p854-864), retrovirus vectors pLNCX, pLNSX, pLXIN, pSIR (manufactured by

Clontech), and cosmid vector pAxCw (manufactured by Takara Bio). These

expression vectors can be integrated into a simian cell, such as a COS cell (Gluzman,

Y. Cell (1981), 23, p.175-182, ATCC: CRL-1650), a dihydrofolic acid reductase
defective strain (Urlaub, G. and Chasin, L.A. Proc. Natl. Acad. Sci. USA (1980),




The human ocul ospani n gene and/ or human ocul ospani n
can be detected wusing a kit containing at |east one
conmponent sel ected fromthe group consisting of
materials 1) to 5) bel ow_ %é an ol i gonucl eotide prinmer
havi ng a conti nuous sequen of 15 to 30 bases in
l'ength for specifically anplifying a polynucleotide
conprising the nucleotide sequence represented by
77Seqtigne@20Dokioy Chirgke tlllaelsweqwerbc eell i(EHMgell2 ATLCC:CCL-61),
pol ynucl eoti de probe havi ng a continuous sequence of

hupgn ¢relyyopidiidngy derineledt3 gl (8dpALI €RbfISAYbAndithd Hye, by
bRy S AP REIAEND T . 1 o
el
e

Viﬁ’q@%*? PTh R e, ?’E“EJ‘S% RFeloh e e B ng ts"

EMIBRY R €082 CP @84138433 t FE AR theagicdrativh GREREEand cell are not
representéd by Sequénce ID No. 2 of the sequence .
linhitesit fonBloset pecigioyieoahtibay I6ehie Ghirdor, of ddshed pamdfeinitint can
and 5) A secondary anti body capable of binding to an
beabtailxgldy according to section 4) above. The priner
according to section 1) above can be easily
con$urthermede, besegl gone mdepwaiaine ot iad beddyyueniowl,of tranggenic
human oculospanln_gene (the nucl eoti de sequence

anpred rcg8 bR bl Waigh bbyy prrges heglesitwesgquéhsean be used
| h f
to ﬁ%%l{q%]gq_%%?%ﬁct%c usl faog%lqoyogtafvgg}lmag&ﬁl]g?ﬁﬁg%tate OP Xellasl; may be

constructlon sof t

exGRIRHON isPay e b TERIN u FELEE m oo
anft :Q%BV%§9§d§&&HL a primer, nore specifically, a primer

or anpFityrng a polynucl eotide conprising the
nuclc@GOHu%n%%%%ﬁq g&;@ra%»%%@ﬂawc@@gﬂﬁﬁ%téc%mt 1
of the sequence 1isting, use can made of
contyhaatuneih éulédpasini garusidat h@kaan GRUREpHIM @:aﬁ he detected
nucl eoti de sequence represented by Sequence ID No. 5
usifig 4 kie containing at least one component selected from the group consisting of

materials 1) to 5) below.

1) an oligonucleotide primer having a continuous sequence of 15 to 30 bases mn
length for specifically amplifying a polynucleotide comprising the nucleotide
sequence represénted 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 1D No. 1 of the sequence listing under stringent

conditions, thereby enabling detection of the polynucleotide;




sequence listing and an oligonucl eoti de conprising the

nucl eoti de sequence represented by Sequence ID No. 6

of the sequence |listing. The probe according to

section 2) above is a polynucl eoti de capabl e of

hybri di zi ng specifically with human ocul ospani n and

bei ng 100 to 1500 bases in43ngth, preferably 300 to

600 bases in |ength. These priners and probes may be

tagged with an appropriate |abel (such as an enzyne
3)l abedn, ima@biseli veeciBie!to @hidd UOrgigalediddetimpisin@Yhe

have a |inker added thereto. The imopbilized speci nen
mataoitd saygeh@ spebimal B) Sajpene IEaNobEopthe paguedcdlisting can be

i mmobi i zing a probe according to section 2) onto a
hyboidisg¢dphase such as a gl ass plate, a nylon nmenbrane,

or the Iike. A nethod of %reparing such an_ i mobilized
4p4  Apeetibedy whichiaresiticalyl binds Sz amretain ompvisinigote gmino acid

detecting can%ar", Parag;aph Hél) Met hod of detectin%
segyeitcs renisieptgd e adrese IBIN@ b sesiverge liiserlipighy enabling
¢§C¥JOS nin Jene Sub paragraph "(1) Method of using

FFHe “IBrY'SH- 8%ci men". Exanpl es of i nmobilized

specj nens.ql.ncl n hi . C arr . :
ol g ey Sl SRR R FEROCRBRy acconsin o spgon
4fﬂﬁvgresent i nvention may contain a thernostable DNA

pol'ymerase, dNTPs (a m xture of dATP, dCTP, dGIP and

dTTRheding REbI8y toSebtifn DabofX dAPhesatly oISt BiRkg on

DNA pol'ynmerases include Tag DNA pol ynerase, LA Taq
thENAcRotiddesstcd ORI Rahai Gﬁhlb%)aﬂiﬁkgdr@ @ aecléstide sequence

Ltd.), Tth DNA pol ynerase, and Pfu DNA pol ynerase.
repieserttythby Skqurnté D MNwlludf tha seq@rencd Bstaa) dytechstomary method,

accordance with the DNA pol ynerase which is to be used
fonmganvpje by cemethed vahgedmnzescinlbe aedlablElpsinggricobwdicien software

according to sections 4) and 5) above can be prepared
(e, Wiscppsim 6§ G pakage ¥grsian 1059 srbjected fpampliticption.  As an

det ctip ancer", Paragraph %&gﬁ Met hod of detectin
examplero b%“ i hgPTRED | BT Prcidpiesdi SRMFF Ffngmmplilying a

cul ospanin_ (expressi on _.l.evel of protein). ar a
polRUeI RS PR AL 1S RistedtigR uents, GpIE ety Spaence ID No.
1 %PEHe‘%&HI%@% St $REBAT D ARBHO B e coldbinaiidh R A 1FB u R tide

tagged'w th an
comprising the nucleotide sequence represented by Sequence ID No. 5 of the
sequence listing and an oligonucleotide comprising the nucleotide sequence
represented 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
length. These primers and probes may be tagged with an appropriate label (such as
an enzyme label, radioactive label, 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 solid phase such as a glass plate,

a nylon membrane, or the like. A method of preparing such an immobilized




appropriate | abel (such as an enzyne | abel,
radi oactive | abel, or fluorescent |abel). A kit
according to the present invention can be used for
detection of a human ocul gspani n gene and/ or human
ocul ospanin protein, thefeby determining the presence
or absence of cancer and screening for a substance
capabl e of suppressing cancer growh. 5. Preparation
spedim@f iaederibedTBNSatioh 0gpaMethandf daelting(chhedrr, cad@hpton(l)
of antigen. An antigen for preparing an anti-human
Meibud of detottmgacincérodyngcthe 1oel af epmiesspepof te huomprdcslasganin
human ocul ospanin, a partial am no acid sequence
genhefubgfaraBaphhq) Mgthad papsinglan anoobiired Aersimerdni Waampled of
sequence conprising at |east 6 bases, or derjvatives
mlﬂl*fgll f RRAIREISaringred t8aey ChiRpn DR d aHaYfuenligo-away and
aﬁrle added these. Hunman ocul ospanin protein can be
m e‘-'6ur|f|ed from human t unor tlssues or cells,

d d h
322 Rt P i Bes “ffcqew{%?n R T T
Qseo%‘l%%p@”}nﬁ‘xrﬁ% &f gyul! and nand a buffer
ocu ospanin gene 1s integrate ﬁto an expres
so}«ﬁi%hor Egngplbbeafeqﬁérﬁfosﬁbﬁ Iibmn %&&%Qa{‘ﬁbﬁdbs’raq DNA

synt hesi in a solution contai n| ng enzynes,

pobHR&hed I &S Tad HIeA GoUymersitdGh MR EE HY I TaREral SHuzb1Co., Ltd.),
transcription and translation. Alternatively, a

TthrmaKArpodirherasd, agd P&l PNA pohasdrasee! The aypebd Buffnsbiatior dan
Wi th the expression vector and then human oculospanln
becglectyd insotatiage WitietheugNaopd! geesie vbeisdd bhwveh and Mg
ocul ospanin cDNA is described in: G aene Wstow,
cagbewdded, as Bededtein, M Keith V\yat t, Robert N.
Fariss, Anlta Behal|, Jeffrey Touchnan Gerard
Bouflihgragtibeslies acsayding toaﬁ%’tlkﬁ% ﬁ)sﬁilfhé) PRY S SInbq prpaied by a

meid (el EnReHrB] ot I DoBUeR. FEaEnadArEPh )
M%?H%?ﬁegav%&%%gJ b)égéﬂg%aﬁgel éx ?es 1%1:1' g@ﬁlﬁiatn oculospanin

ecul ar ion 8: ere

(e%ﬁ@é%kle{?‘ﬂd&mkr@t%ﬁﬁ‘s 5t Qb M%&cﬁﬂiﬁec?ﬁﬁ "ORFpQ %attahgn of

Sequence |1 D No he sequenc
ankil k480 -0l RS MUITBIMtIB64K"0S PARE NPy CaTAyDBe Bllad ngdh an

froma cDNA library expressi ng human ocul ospani n by
appfophigtedali®l (4N af & 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




specifically anplifying human ocul ospanin cDNA from
the cDNA |library as a tenplate through a pol ynerase
chain reaction (hereinafter referred to as the "PCR',
(see Saiki, R K., et at, (1988), Science 239, 487-49)
herein termed a "PCR netfio@®. “The in vitro synt hesi s
for a polypeptide can be perforned using, for exanple,
the rapid transl ation system (RTS) manufactured by
halRng epddid gind THbhitiRiouk amdvedicid s&ppehabddnmsiidedesst 6 bases, or
methods are not limted to this particular nmethod. In
detingivea $erafl haRiSan atberae simedageé seuesceol eredidrntidedathese.
expression vector, under the control of a T7
pr oFksman oculespaniEDIeseH eanshadirapdy perifipd framduenandumar tissues

vitro reactlon system ns MRNA i s first
or cellsn s¥phesEed 7 s % QﬁBIOQP%edDNiQOBSFei*?%NﬁﬁP‘?@mﬁB {aifRr alore
hen tra sl.ati.on is
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t hese host cells, the host cells are transforned Mﬁyh

prékapyieIor @ukeﬁ?étﬁfhdie tdIVER Hertaums Rnspe ¢ith She aippassionhvector and
with the host, and containing a replicon, that is, a

there phimaat ocntospmiit | @hi b ipdated., #hel racleetidd atq@repce of human
sequence. Furthernore, it is preferred that the vector

ochlaspanis elglyénisalesapmt e Gfacmienyyastewniferersbl Bematsing M. Keith
phenotype to the cell to be transformed. As a host
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obthirsddr fecin ot Yiga dibiralg . expeessing @sinan ecllpsianBaley Liding a primer for
subtilis strain can be used, for exanple, the 207-25

specifically amplifying human oculospanin ¢cDNA from the cDNA library as a
template through a polymerase chain reaction (hereinafter referred to as the "PCR",
(see Saiki, R. K., et 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 synthesis methods are not himited to this particular method. In the case of
RTS, the desired gene 1s cloned into an expression vector, under the control of a T7

prometer, and the expression vector is added to an inm vitro reaction system.

Consequently, mRNA 1is first transcribed from template DNA by T7 RNA




strain is preferred. The vector pTUB 228 (Chnura, K

et al., (1984), J. Biochem 95, 87-93) can be used,

however, the choice of Bacillus subtilis host and

vector is not |imted to this particular conbination.

By |inking a DNA sequence ﬂcodlng a signal peptide

sequence for Bacillus subtilis a-anylase, the protein

of interest can be expressed and secreted fromthe
pob@hdrascbanddresanlateunka pyddinediostibesetres ih acblutieon containing

vertebrate, insect and yeast cells. Exanples of
Esvlerrtoélor at/elyssb. slni this makeer, butar gt @Ohtpt%pﬂlquméw tyothesized in

siman cell, COS cell A uzman, Y. (1981), Cell 23,
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pSv2dhfr (Subramani, S. et al. (1981), Cell.
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using a COS cell or NIH3T3 cell as the host cel
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phosphat co-precipitation (G aham and van
Aflednct thele prbmotérd Ha3)be u¥bd Qr@ayduchy, thddd@d 40k peptide.

el ectroporati on (Neumann, E. et al., (1982), EMBO J.

1, Ps8diesB4d), adBacliiyet:btilid sirdilican hansel; foraexdeple; dat 207-25

transformant cell can be
strain is preferred. The vector pTUB 228 (Ohmura, K. et al., (1984), J. Biochem.
05, 87-93) can be used; however, the choice of Bacillus subtilis host and vector 13 not
limited to this ”particular combination. By linking a DNA sequence encoding a
signal peptide sequence for Bacillus subtilis a-amylase, the protein of interest can be
expressed and secreted from the cell.

Examples of eukaryotic host cells include vertebrate, insect and yeast cells.

Examples of vertebrate 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




obt ai ned. Furthernmore, when a CHO cell is used as a

host cell, if a vector capable of expressing a neo

gene functioning as an antibiotic G418 resistance

mar ker, such as pRSVneo (Sanbrook, J. et al., (1989):

Mol ecul ar Cl oning A Laboratory Manual "Cold Spring

Har bor Laboratory, NY) oF‘ﬁ@VZheo (Sout hern, P. J.,

and Berg, P. (1982), J. Ml . Appl. Genet. 1, 327-341)

is co-transfected with the expression vector, and
(Urheb, &. &L8hasHS LS tAaNi 980y moY,, Natl s&éadcBedUSA 77, 4126-4220) of

transfornmed cell stably producing the desired
Chiaksoentstaevenrcel €¢CHIG el éATCTHECL6a)sT or mant obt ai ned

in the manner nentioned above can be cultured in
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vptaphaté as SYMOtrkpliqation enitiatidx sitg lcembled of setfhipsdifanting onthe
met hods include treatnent with a general protein

Cobeedlbior ARG 3agehtand (ddditecmially rraey dave molreesgrighions ipsymoter,
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expre ant protein can be e ciently

(1098, FVR&loBY, az piask el 7af Eletttdphrafdh UNbunlahn! B o al (1982),
af or enent Toned net hods are used i n conbi nati on,

EMBWE. 1@ﬁm4mt84sj ootH@s! I BthRahhreptl déarmﬁﬁ)rﬁﬁhmdmﬂ be
wth a high purity and in a

obtained. Furthermore, when a CHO cell is used as a host cell, if a vector capable

of expressing aneo gene functioning as an antibiotic G418 resistance marker, such as
pRSVneo (Sambrook, J. ef al., (1989): Molecular Cloning A Laboratory Manual
"Cold Spring Harbor Laboratory, NY) or pSVZneo (Southern, P. J., and Berg, P.
(1982), J. 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




high yield. (2) Production of anti-human ocul ospanin
nmonocl onal anti body An exanple of an anti body which
specifically binds to human ocul ospanin, is a
nonocl onal anti body which @eC|f|caIIy bi nds to hunman
ocul ospanin. A nmethod suitable for obtaining such
nmonocl onal anti body is as follows: To produce the
nonocl onal anti body, the steps necessary required
withie [theoleell of secrgsed ptyidaghe hell bind Hasroessheouthe anftinehmpdium.
to be used as an antigen; 29 (b) inmrunizing an ani nal
Ay Mﬁue'cmeﬁgm hearto i s phingdian suseimnarly vaegkcrangb%selected

bl oad and ch cki ng e anfi bo titer to .
aparepemyn@rﬁpeﬂgms.%né Jof Bise el BRIy o Mare Saccifically

fo RS roeky” B 726, rﬁ%dlﬁ&t o2 OB Ra PP piesy Hegiom
(hé‘% gyrqje )to as (lﬁ%/InE;I\}f’% (I‘H% ISJ\F eﬂnt 'Iﬁ-féﬂé’ SQ{ géllﬁx'nr}:%mponents

e nye ctin
sué &’sdfé&a'l B SerB@Shayeck Afakd 'B:Pﬁil)é medglflr)l Segr egat ing

(cloning) theminto single cell clones; (9)

opt ixonatdnybin&dd! theﬂgpltolaecéw%ud@m ¢ Rrodite@ed® hiAtide a
amount of nonocl onal antibody or raising an anim

trahsfoihgnt tcbi ahy presetarim ther @iiapd :asdiach dafeéeaicpira@td dnd Pirified by
anal yzi ng the physi ol ogical activity and bi ndi ng

vagpet khoen t separhitioth enetbotsc borthe  baaist ofb dety physies! progtuidéesd and
or characteristics of the nonoclonal antibody as a

cheraisel pragertiggohtthe Proseinet Boamples pf élenlncmgraaownﬂﬂ@qdénaﬂude
antibody is described in nore detail bel ow

tregEaa dﬁﬁbe BRRETH BRI PRESPIiRERG |a5‘ﬁ’éd‘ﬂ§l§51i@“0%%1?é‘ﬂhf sieve

SRR, (DRI M e
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R e
conBBfaf6hs 68MRBE nkiBeHs. At 8rHak-hikelay, istfifed &NHe0RBoMER A Hon
can be a nmenbrane fraction prepared froma reconbi nant

pr&@einl which is expressed, the recombinant protein can be efficiently purified by a
nickel affinity column. If the aforementioned methods are used in combination, a
large amount of a desired polypeptide can be obtained with a high purity and in a
high yield.
(2)  Production of anti-human oculospanin monoclonal antibody

An example of an antibody which specifically binds to human oculospanin, is
a monocional 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;




expressi ng human ocul ospani n or a reconbi nant cel

expressi ng human ocul ospanin, or a chemcally

synt hesi zed peptide fragment of a protein according to

the present invention obtagined by a nmethod known to

those skilled in the art. ?%) Preparati on of an

anti body producing cell An antigen obtained in step

(a) is mxed with Freund's conplete or inconplete
(bronwvamingom ammaliky hijestingathe rntigere ntaghp eiawsi takmg a blood

al um num sul fate. The m xture is used as an i nmunogen
sagply gl eheckiegdhe iaptipdyntitghitrdptertping fhe dmpeeat which the spleen

ri nen ani nal uId be an ani mal known to be
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(e)as%le%ﬂh h‘{’ﬂ Tt pr ?(ﬁfu%m%raedesf?&?&ﬁfbroﬁy as the animals to

choi'ce of strains of mce or rats
(f)ts%g@gatmgqmﬁt@ﬁ;elnsmﬂpimgx@rc&m elehag; | y limted. Exanples

sui tabl e nmouse strains includé A ., AKR, BALB/ c,
(gﬁaﬁhorﬁﬂy, EturiagHhe hyBlidot®d 1BRroduad La, 1aBBAambint dfTdonoclonal
LP, NZB, NZW RF, R 111, SJL, SWR WB, and 129.

anEh(caiypireszsmg ananima thawing shd hutmddmallmplhmd therc@praadue,
Dawel ey, ACI, BN, and Fischer. These mce  and rats

(hppeatyring (eoplysialegical stivitynand dinding spdciliciiyspitc monoclonal
distributors such as Cea_  Japan Inc., Char]es R ver

ang‘mflcynthpﬁ gro ug% &h chpectprgtics ogﬁ}ap meaodgpal geHbody as a labeling

Laboratories. In view of fusion conpatibility with
agﬁ‘VeIona cells as di scussed | ater, 'BALB/c" as a nouse

i Ngne rr]r(ljeéhodo 0 [hro &nd gtmo cﬁ‘ma ant artl §4 scr1 ore detail

preferre t A2 Ed YRR A Consi era I"on

beﬁ)fw hf?r@:lcﬁr%ﬁn&af vith A LGRO &ft%’ﬁ@&‘aﬁ% Pé‘ ”aﬁo%g?ra HAHG&s of

nouse having a reduced biologic unction

pr&ﬁféﬁm‘@ RDnadbRANAA MY  ark rho@tlhﬁfted WOIHlEe  manH®URScribed.  For
suffering from autoi Mmune di sease is preferably used.

exNape, ahattibady-prodseinglccR ottt thahiaCipldes ctld alemiyeRuml zed
Is preferably 5 to 12 weeks old, nore preferably 6 to
8 wénPmribkcationAsf theartkncan be |nnun|zed w th human
ocul ospanin or a reconbinantly produced version
t heAsofheppnikgrpwrhumeanh odelospaneh mastetth@remsrdsodscording to the

specifically
aforementioned méthod or a part (fragment) thereof can be used. Altemnatively, 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 chemica]ly synthesized peptide 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 1s

used as an mmmunogen and is injected into an ammal. A suitable experimental




described in, for exanple, Wir, D. M Handbook of
Experinmental |Imunology Vol. 1. II1. 11l., Blackwell
Scientific Publications, Oxford (1987), Kabat, E A
and Mayer, M M, Experlnggtgl | mmunochem stry,
Charl es C Thomas Publisher“Springfield Illinois
(1964), etc. O these inmunization nethods, a nethod
preferably used in the present invention is, for
anéxad mpdudd bpen koinme dnasn tobé ewmbld-for sis¢ iram hghridogenprepdration
Is, a nmenbrane protein fraction, or a cell expressing
methodantSpgeific exemplep of seeh immalsancludaimed, ratht goatie sheepl gows
or intraperitoneally. To inpraove inmunization .
and hprsep-efdgwever, mpydewh of HeenpilgaliyetiHpydoma seliewhich qire to be

tqget her. More specifical wh th i ntrader mal
fued] Sk b apEbosy B vRe SIS st ot Wi e o rats e
injections and, th i ntraperit@neal -injecti.on |s.
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andasfsngs ,avhiddve d@nt keperivhanta ranirg elrraseng Bistrimgare guchilas dlea
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decreases due to aging of the animal. The dose of_the
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meeis, nore preferably after 2 to 3 weeks. If the
w29 BbudeGuEBiH@rbANautdifnnR el RABRi s ferabDigRd! haBtbihht a
weeks or wthin | week, the booster imunization wl]l
méGel @S rfWigch iy e bdamendnhat it pecltably 6ftotlltewadktsi gdnmore
to be injected as a booster differs dependi ng upon
prefhmblyp® Swdelsiold of the ani mal body; however, for
exanple, for mce, it generally falls within the
r ande afimgbewyt bo imsunizes with hpmean gicalospanabeuta regombingntly

0.5 nm, and nore greferably about 0.1 to 0.2 ﬂ It s
prﬁ@p@rwl@ Agreqfoby known methods, such as the methods specifically

described in, for example, Weir, D. M. Handbook of Experimental Imnmunology Vol.

o

I. I1. I11., Blackwell Scientific Publications, Oxford (1987), Kabat, E. A. and Mayer,
M. M., Experimental Immunochemistry, Charles C Thomas Publisher Springfield
Miinois (1964), etc. Of these immunization methods, 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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adm ni ster an unnecessarily | arge anmount of antigen
because then the i mmuni zation effect decreases and it
is unfavorable to the animal to be i mmuni zed. One to
10 days, preferably, 2 to ? days, nore preferably 2 to

3 days after the booster ni zati on, spleen cells
or | ynphocytes containing anti body-producing cells
are renmoved fromthe i mmuni zed ani mal under aseptic
botdondjetii@nsnethodst lehis bet iuved tagethert | bildye tspe@fically, when the
determined. If an aninmal having a sufficiently high
intmartertbald ynjegtioar isi perfemebdadn tthe fsgppealf ebuhe énjeeiionshand the
ant i body- producing cells, the 32 eff|C|enc of the
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are preferred. The determination of an antibody titer
inREGE 6 NG 4 ke [ RSABlerred w8Nid OReGARly BRrdass femtBther of
by an ELI SA nethod as follows. First, the purified or
dopimis,itetduge thpnrihé aettbeamidydenwassedad sfdmt; dtlispndforred saltb dverly
surface such as 96-well plate for ELISA. Then, solid
extandfthe éenlgthy phthenbysagtingenl dekwondsatic nbtevitoel the by deadases
wth a protein unrelated to the antigen, such as
dugd pgies 9éth§=mnam§u miThe (peeradithaantigen diffes dependiggapon the type
"BSA"). er mashln the surface, the surface is
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€ nbuse an ter washi ng the resultant

is GOTRNRN, af@er MRS tHadlGRh fyQbkd HewRRIAYINRedls tRAbRRt R niReation
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measured to cal culate the antibody titer
difersidepehdimy gamcthe ¢gypeeini sizard the paimst body; howev ¢re fs sixemple,

cells or |ynphocytes
for mice, it generally falls within the range of about 0.05 to 5 ml, preferably about
0.1 to 0.5 mi, and more preferably about 0.1 to 0.2 ml. It is preferable not to
administer an uhnecessarily large amount of antigen because then the immunization
effect decreases and it is unfavorable to the animal to be immunized.

One to 10 days, preferably, 2 to 5 days, more preferably 2 to 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




i n accordance with knownnet hods (for exanple,

described in Kohler et al., Nature, 256, 495, 1975;

Kohler et at, Fur J. Immnol., 6, 511, 1977; MIlstein

et al., Nature, 266, 550, 3%977 Wal sh, Nature, 266,

495, 1977). More specifical in the case of spleen

cells, the antibody-produ0|ng cells can be separated
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1n9ﬁ§ﬁ§e &ﬁ§ﬂ§hr (Hypoxanthlne guanlne

phosp orl osy trans ase def ective strain whose

sel gk RRmRA6£ @Pﬁ@ aﬁlﬂﬁ)d@fﬁf& zﬁ:%@)ﬁlﬁlg ®N8E prd¥i8nvention can
speci fically, exanples. of defectlve strains

bd péifareRd X632 aAdBI A3 Inetial aﬁ%’ﬁ&vi N¥irk),, the purified or partially
P3X63- Ag8. U1(P3U ), X63-Ag8.653(X63. 653)

puiFi2{ CnAgdd{sSROBE] olRCL ko ld serThst. sttt as 8@l plate for ELISA.
S149/ 5XX0O and BU. 1 derived fromm ce,

Thza0 sRBlyurfige haging roya)tigterddsetied tleareorr st govarmd with a protein
U266AR( SKO- 007), GML500GTG A12(GI\/I1500) UC729- 6,

unpglard L@W%Wﬂew asgly i SEWR/ Apwgin] (hpiafteg efesred to as
from humans. RT defective strains are

"Bafai abfter W@é‘?ﬁlg Hée Aﬁgﬂf% dhe pydececs bigpeht e |cee&aptow1fh a

ese strains are subcultured in
Seﬁéﬁﬁ?t@ﬁ@% m BUEf 4 S8 R RNy, thercby
all%@P r& ]194190 ﬁf@&h&e%don\%l}l& gjl %eaggrﬁﬁ{a 6{:P bing to the antigen.

an1C|n cal f ser um

Flﬂ?l@ﬁl%;@ag ts@éonﬁ%%ﬁﬁﬂtﬁ@div Ohdtis, b ﬁ% n)y A0 Hetddt ngbf)dy 3galnst a

8-azaguani ne i s~ added thereto I'scove's M

mbdbeDaHads Medddsm hemal RAkRE mdeE QhtiBslyt O Afer washing the
"I MDM'), or Dul becco's Mdified Eagle Medi um

redianeddagfiegn subftend B theer@gme 1OMIMI and kit dHahge hadeorbance,
to 4 days before performng the cell fusion operation,

whible ocosb [duedr e tolams tlemge dndiwed hyedpgratatioe dif uhe [shipatrate, is
exanpl e, ASF104 nedi um

measured to calculate the antibody titer.

Antibody-producing cells are separated from the spleen cells or lymphocytes
in accordance with known methods (for example, described in Kohler ez al., Nature,
256, 495, 1975; Kohler et al., Eur J. Immunol., 6, 511, 1977; Milstein et 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).




(manuf actured 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

fusi on Fusion between anti body-producing cells and
nyeloma cells is approprlatg y perforned in

accordance with known nethods (including: Weir, D. M
Handbook of Experinental |munology Vol. . 1. IIl.,
Bl ackwel | Scientific Publications, Oxford (1987),

Kabd¢), Preparation efigniymyystomavgalls (lﬂgeaﬁtmﬁﬂemed to as "myeloma )
| mmunochem stry, Charles C 34 Thomas Publish

Theyyehoigsr @femmelomﬁ cebioWaich pos i) he uwﬁofelf celbfian I@n@t pytigularly
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prﬂ@édlﬁpéjﬁas Bag ¢ ?ﬂaﬁﬁh%al Wé s ﬂcﬁllﬂoémpe%cdff H??kll"ydefective

expl al ned as en po yet gl yco
stidfRd agcladie MXENAGRNCEN! I aAUSORNYNTBE! SPINE3-ARS. Ul(P3U1),
ant i body- produci ng cell's and nyel oma cells are m xed
X631 AR8FOB 6306530 PRPL/gAIM{SRI0)| W1 has.6TG1 F(45.6TG), FO,
nol ecul ar weight of 1,500 to 6,000, nore preferably,
S1A9000XOoand, BUQ, derived frempeicat ArERBY33(e.1.8.3 @033, derived from
preferably 35 to 38C, for Ito 10 m nutes, nore
rapyr efandabl {72661%1@(55(%%2&, es GMéi()(B'éTfé?cAilZﬁGMﬂSQ@br i H6iva9-6,

sel ectin onma obt ai ned

ul ations_ The net ﬁ
I&R" o e Ty o s aee AR R 1P DO g fvom  humans.
d f th T hi
THEE JAGPRT| el e ase. SHIBRIE, e nOtiRGh pe (Euliure
56 495 (1975 M | st t | , Nat
(ﬁ?k@h0@@%ﬁ??§ . ThIS(IS a% effeit?bg ﬁetﬁod when e
hy brflQIg Al Qﬁ@c’uﬁﬁx‘éd 1# sh Q?prgﬁﬁétg BRedffth lsﬁcl‘ﬁgs RabidiRline

defective straln 1 ncapab rviving i n
mEdiBHERPA0f 648 upPRER Al WLBpéiﬁtaﬁ*?ﬁ& ot heRhptéethBNol, gentamicin,
culturing unfused cells and” hybridoma in HAT nedi um
andnfeyal RylrstA@TEhabeiNAfg rafeleopé as "ACKYSinslt Aibier 8¢a€aguanine is
sel ected and allowed to remain and proliferate. (f)
adSed rtberatol;olscta'ss Magl feedc Bulbecdosn bled@ino therginafier referred to as

"IMDM"), or Dulbecco's Modified Eagle Medium (hercinafter referred to as
"DMEM?"). In this case, 3 to 4 days before performing the cell fusion operation, the
cells are transferred to a regular medium [for example, ASF104 fnedium
(manufactured by Ajinomoto 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. IL. III., Blackwell Scientific Publications, Oxford
(1987), Kabat, E. A., and Mayer, M.M. Experimental Immunochemistry, Charles C




As a cloning nethod for hybridom, known nethods such

as a nethylcellul ose nethod, soft agarose nethod, or

limting dilution nethod can be used [see, for

exanpl e, Barbara, B.M and 1}St anley, MS.: Selected

Met hods in  Cellular | mund ogy, WH. Freeman and

Conpany, San Francisco (1980)]. Exanples of a cloning

nmet hod include a limting dilution nethod in which
Thhiphs i Fdbitehet e Spangliedd diilinbdie d(1964)s uhderc ontditionsasiweh niplae the

hybri doma cell per well of a plate and cultured; a
suryofal raggal adle ineativadessivelpricdicely b Ekaoples o&$uch magtods include

cultured in a 35 soft agarose nedi um and col onies are

cherpicghraeibeds g wisehadibefypaadustng sls eadimyrlomayisHs argriixed in
o il one R oS PRATIEE GOl Ero BT SHBIE. Ao e S hand
phyflehl OGRS amE cPiep Fbo THAERGbe, OF nEeTs MEIody. A shrpise
mele Roplole PEUFRILplhd. i Rl Ceh polaBeRE pcot is
QU 58 DTSRRIk, e Ry o

mydlcndbéllst 86 thikedBAlialdBLitRnPsOYIdeh Al lslicbPRaviak laQnéfecular
0.2 to 0.5 cells per 0.2 mM. The diluted hybridona

weidhs PE NS00 o @00 more prefdratdnst, @00 /o4, 000, a1t Wakhperh@re of 30 to
provide 0.1 ml per well and continuously cultured for

40dhquefe2blyetki® AR Chfoe hamde sniodites, albea prefédblyfs thiemimmtisum
W th fresh nmedium at predetermned time intervals (for
exafpBelectésrepijhyBridems populatiensi s manner, hybri doma
cl ones can be proliferated. The hybridoma cells in_the
wel The gethpeiod ﬁelaﬁmgda@yldpma@bt%@y Beesl Risnils pelgpartigudarly

subj ect to repeat clagnin [imting.dilution .
resfithba, Crupaths Oy BF ot ATel PEPO e hinopterin
thy?%}iiél%fg%ecwo%%et M Eoter e‘f‘%‘?f Nragl?g 2158%%0@}92?}&5&13%1’1@1 at al.,

_ C as an_ I - uman_ ocul os ari! n
I . I . -
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usig mP3dR8-2EP4t SHEH delichvdagaineRBafiB8ROST tedivalg thehe

| ht ernati onal Patent O gani sm Depositary of the
préfaide0Bal anhinsptetinit € MbrcAdyant@ty| ngustitiraly Satieseecells and
Technol ogy (|l ocated at Tsukuba Central 6, 1-1-1

hybdidpmshiin HA likmabdipml, atyakivbridapamevag ohinepterinareyistbidce are
2004 under deposition No. FERM BP-08627.
selected and allowed to remain and proliferate.

(f) Segregation to single cell clone (Cloning)

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

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

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




(g) Preparation of nonoclonal antibody by culturing
hybri doma cells. The hybridoma cells thus selected are
cultured to efficiently obtain nonocl onal anti body.
However, prior to culturing5 is desirable that a
hybri doma cell producing desi red nonocl ona
anti body is screened. The screening is perforned by a
known nmet hod. The determ nation of antibody titer can
soheagagsst anetiami amd bdopiee 86 redonwed] monethby , off aking individual
exanpl e, an ELI SA nethod in accordance with the
hybodéroacelly bproced of @ micro3Ganifilatet andantiufing theps; and a so-called
partially purified human ocul ospanin or cells
"clesap ﬁ@%@m‘aﬁ intarwhiele hylusfbmﬁ eellgrase sepaprterbeincoby eneby means
solid surfac 6-wel |l plate for. ELISA _Then t he
of @opallgsagigr.f a(egth?a% rrhf&lq% ﬁ‘ﬁtlffﬁlé‘ﬁgafa%%éﬁet?%%se@ﬁfqr%e In

i BT 2 i e tsiwnaﬁ“”%ﬁﬁrﬁ%r%?ﬁ%?? of ReufEs oy

he%%ha/u nﬁ‘ﬁlsl n pg)ge%:lgg ggf’tﬁ g h Qan secrel 1a?I ac?lml ut e‘(%lf] a%ﬁ%:%eded
H E@F)ren%)%@ff?h% d}ﬂ%dslg %f{lﬁ%mto ??oﬁdé b ik faluQQﬁL)f) 210 0.5, cells

oW ng ng of an anti - HASH ocul ospani n

pe0Di ﬁapd)’THerHlH?&l BRbAal QspdASioR N EBA is tEhERES RS Suells to
an anti body agai nst the nouse anti body and | abel ed

promid0.aRnlgiE Wil and $6fitviuddsigTuBwe e FoNddY 2 3k RN chirszes of
added to bind to the nouse anti body. After washing

abbitel /B eguht anddiwo npitle Xiesla nsadingt raatpeedetamiineg ®mz Vimervas (for
added and t he change of absorbance, which occurs due
exaopleheverod days).c hbrilis manget dobhigorde gloneradande podlifetaged.
substrate, is determined to calculate the antibody
tit &he hybridomascellsyn thayweld for whigh antibedst tije hasabecn| cepdamed

Note that such a . screeni eration.can be for
arc, SERYpCtE 1o JEPGH ! ?ﬂ’%%]%%' thor iR, ﬁP I%r%eﬂa%f | ‘[mtlmes

HyEFRbRasts. Al atips Bl Clﬁibst Bufififs “é?beﬁ‘?%bé&r?f%?%%ﬁféed

as aHtl lh‘.llql%\#l gmﬂbg aﬁ&le[ﬂ?%cldﬂ% Bnt b%ti? rﬁ)g&{u%ﬁ% I’ld&%gs&{n’ns. One

ter 0] I on 0 OITH are

of ‘iHeaé'léﬁe%rHﬁﬁdB&Q Rk tHﬁ'é‘Q)'b%H‘ﬁetdCls desigened & »oml_bey.argn g
cul tured.” Large-scale culture is performed by rotation

thi6 Wak WheRn UddpBgited htath@elntethititral Patdnt €1@hnibyy BBpdENGFy of the
cul ture. ﬁ% supernat ant obtained fromthe

NdtiangjenstitatecofC Al taniced Tisdustiial SicedcedTeehrohgpyn(loeitdlogt Takuba
those skilled in the art,

Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan) as of February 17, 2004 under

deposition No. FERM BP-08627.

| (g) Prepai‘ation of monoclonal antibody by culturing hybridoma cells.

The hybridoma cells thus selected are cultured to efficiently obtain
monoclonal antibody. However, prior to culturing, it is desirable that a hybridoma
cell producing a desired monoclonal antibody 1s screened. The screeming 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.




such as gel filtration, to obtain a nonoclona
anti body which specifically binds to a protein
according to the present invention. The hybri dona can
be injected into the abdom nal cavity of a nouse of
the same |line as the hybri L (for exanple, BALB/c)
or a Nu/Nu nouse to proliferate the hybridoma. In this
way, ascites fluid containing a |arge anmount of the
nonocl onal anti body according to the present
Firstyv purifiasinorc partipby glotificd daimavheouldsphmin doneells eixpsessing human
injected into the abdom nal cavity, if a mneral oi
oaplitshais am Slsotbed anicot polirbauiice pbpdaelhphty for a5 Ae) Then,
has_&B to 37 7 days before) been adm nistered . )
thg rselif cwysiege herias at pptagery pdorbedatherranoist qiveed Vithea protein

| . T | ai ifically,.
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When” t he abdonen is expanded and filled wt
Fatrihes, ih dhibodyhgradsetHe@foldeUintibby hiak GibeleBYwith bk CBzyme,
of this nmethod, the nonoclonal antibody can be
seolih@ian edseebndurg antestyt & added1@0bindl td the ghasse tahdbodyhatAfter
of the culture nedium A nonoclonal antibody obtained
wishingtbe afsotanrtentiptexed suhstrhtsdor e eheyme isrddfiedandthe tchenge of
met hods described in, for exanple, Weir, D. M: )
abispibancse kvhish ofoupeffhiEnthg colonAhensgindvetd by degmdation) of the
| ackwel ] Scientifi ubl i catjons, Oxford K (1978). To
S“gﬁt&}f%i 1§ "gegetei 1Cate the antihogy diferor 1y dhip Was Hgantibody
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successfully purifies the nonoclonal anti

fr&IRARMES in lighid MtrdgdPS A refricBRitor £180°@br fehe purified
nmonocl onal ™ anti body is extrenely | ow Therefore,' the
monaicited Ramphativh o doning, Gybritima fetiahifededfope ATrmédigm to
the amoni um sul fate precipitation nmethod once or

a tgengrel ardiunh emds abjuret. edLdrge-atalé emdtireo ise perddriveed, bynatation

culture using a large culture bottle or by spinner culture. The supernatant obtained
from the large-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 hybridoma 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




preferably two nmethods, selected fromgel filtration,
i on exchange chromat ography, and affinity
chromat ography and the like. In this way, highly
purified nonoclonal antibody can be obtained in a
hi gh yield. The amoni untséffate precipitation method
may be perfornmed in the foll ow ng conbination and in
the followi ng order: a) anmonium sulfate
7 ®y8 WeRirk)Pbdc@mdiRhiBRekd- prefidugy Cihangéits edetO Y Phiiged in a
met hod-gel filtration method; b) amonium sul fate
largére @impfiat i N eaplahpdndrenspeeifickibngan diarmomatupprapie cagent is
nmethod - affinity chronmatographic nmethod; and c) 38
praiousty imecsed gt thepabdompial atvignofretrhage of ded sfm¢ strain japrihe
met hod - affinity chronatographic nethod, etc. O
hybridwea.c chisemizdrafter tirpchiatiamok the Theslsc 1 driaIl 0" ghhylyidpyna

with a high purity in a hjgh yield, conpinatjon c) is .
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. nmethod, a mer ¢i al. i | abl e anti bod .
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as follows. Suitable identification nmethods include

t he AQusdHoeloh@IN YntiRIdFOGhtainkll | iDATEE hfveeserandeR rAethod can be

nmet hods. The Quchterl ony nethod is sinple; although,
purified ondad arglodanddstritebyd irs fobtexiamptt, a¥ clrpW.M.: Handbook of

concentration it nust be concentrated. Alternatively,
Explemental Eimgpolngy Mol lodl, RIIABiskwed Scienti§e Publipasions, Oxford

culture supernatant can be directly reacted with an
(14MDi geho aerab#ipt moRe soeFidcplivas examples Lfdisustyinethpds include
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the yield of the purified monoclonal antibody is extremely low. Therefore, the
monoclonal antibody is crudely purified by performing the ammonium sulfate
precipitation method once or twice and then subjected to at least one method, and
preferably two methods, selected from gel 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 suifate precipitation method - ion

exchange chromatographic method - affinity chromatographic method; and c)




The quantification of a protein can be perforned by

the Folin Lowy assay based on the adsorption at 280

nm[1l.4 (0D280) = Imunoglobulin | ng/m]. (3)

Preparati on of humani zed an i - human ocul ospani n

anti body | nmunogl obulin G %héreinafter simply

referred to as "I gG') consists of two |ight

pol ypepti de chains (hereinafter referred to as "light
angrhaming!’' )sudaeh pheoipiragioa nnheic H agel whitghionofmabalit-  affinity

23,000 and two heavy chains (hereinafter referred to
chagmatopraply whthphsety. eQ€ Khésgviomepinationk.etoubbipinntiieginoneflonal

about 50, 000. Each of the 39 heavy chains_and |ight
angihgdnyith adigh puske 4t a Bighyéeldreombinptighicd 1 papicatarlyorateraple.

sequence . for nmed gf about 110 residues.are conserved
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. 2.1 pendent continuous domai ns, respectively.
lﬁ%ﬂggﬁfﬁg%ﬁe heavy chain and the light chain, the

var gkl ﬁBnb:ﬂoﬁajﬂ%ﬁﬁbJ}P thisebblalRE GRMRY Qzﬁigéﬁeﬂa_eciﬁcit for
different antibodies 1s greater than the variation |%
hdnh® ualgpaniglomai ns. This donmain is called a variable
domain (hereinafter referred to as a "V donmain"). At
t he (ANAndydieoNonsl@fal hgBodiyhe V domai ns of the heavy
chain and I|ight chain are conplenentarily associ at ed
t o fllermenochmiabbtdode ginonobtiined ontheaktd fortibgypeamsl sibdpss
domai ns constitute a constant domain. The constant
thersppisfoHaws.a Suehleddersification metheds mcbuelihaRpehieriony method,
speci es. For exanpl e, the constant region of nouse )
E.Irf%é PEedy ek Rigynetheds.of TheHashteripay metbedissimaplengthoseh, if
| gG,i s, rec i zed, as .a foreign substance by.the hunman
mpRpFonE! PP Sagbined i) W SOBREALAIN LS TSR g Concentrited

. - f 11 mn
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e adm nil stere epeate ytoa uman s jeCt. (0]

addd BN St Blous Uehes AT Aibbded )éoﬂr@sp@ndih%‘ M@ Rmnivhob®bulin isotypes
necessary to nodi fy the anti body nolecul es so as not

andOsubalases tafe usddAMAs¢RBRaRN SmtinbdibS ttheasai Mdiguidi8s of the
specificity of the antibody. According to the results
mafockenabyarntibpdy atdnodreaptgntifeddonaisn ahdsrtizer] emgple udietald, a
cylindrical structure in which two |ayers of _
cognnérpiahal lawpilapl sidertifecagiae h kitor(frd @xpmplg o Mouse Typer kit
manufactured by BioRad} and the like can be used.
The quahtiﬁcation of a protein can be performed by the Folin Lowry assay
based on the adsorption at 280 nm [1.4 (OD280) = Immunoglobulin 1 mg/ml].
(3) Preparation of humanized anti-human oculospanin antibody
Immunoglobulin G (hereinafier simply referred to 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




5 0 chains are superposed. In the variable region,

three | oops are gathered for each of the V domains of

the heavy chain and light chain to form an

anti gen-binding site. Eac? of the loops is referred

to as a conplenentarity-de grﬁining region

(hereinafter referred to as a "CDR'), in which the

variation in the am no acid sequence is nost
hesvygchainscadtlighTthaipdras b oagatitheture hanwh ¢hearChiRuo atidtshguence

variabl e region generally play a role in supportin
formed ff abgot Ubresidugshare cDmierendd thag eonshitwescabdsedurtih@iereinafter

"framework”, Kabat et al. collected nunmerous prinary

reiepgtidpcss glomar) wdrihathree degensirnabitrpdegyoideC. cHdedigavy
chgn” s D RuBa coRRBYe 1 4 | BRERRAY i GO rgrgpins
R PPk PR B AT s R PR apino
Rl eyl MOPLA R e A 20 B4Rl R Bl
dohﬂ][b'i&hamis%(ﬁﬁ&iﬁ ¥s efcauba-pURSIRASR qh&ein9ﬁémferlfe9§5 %V%S"v

of the am no acid sequences. Furthernore, it wa

dobRirg. t Rethet 41816 teSnidus Of IS PAB O] AGmaIRBTVEE heaBEENARE And
a human and a nmouse. From studi es of the structural

ligheahain ese cdmplgBenarileidsodated tpfepanivagable rogioRni ecbntrast,
anti body has been concei ved as descri bed bel ow.

th¢ némainingydonzimshiarstifute arvohdadydonssn.pr Bipo s@ttanh duinhiphhas a
the variable region_of an  antibody derived froma

seqHsmSe INEIngis Aekach diniipalaspesisst aber pegimde derjopsignt ragiamgof
human_(see Proc. Natl. Acad. Sci. U S. A 81, . )
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Clider A8, ,485,1%9@)3)5- (AR !TEE%Q% fo@rthfsl;'%&%ﬁ A& Mnhdiehe

am no acl resi dues derive oma non-numan

ad iRTBRIddaRp SO E € a Wikl SiB)ecPOSY RinfinGtS@ci ahfAibody to a
response i1n humans, a nethod of integrating only the

hulaR, pofst ic@Bsshit @ aodiffaie datibaBd moddtiiich adyaswBst to cause the

proposed (see Nature, 321, 522-525, (1986)). However,
HAB Argisparae whilstoaingliop theispcabciiwof the agidiodst  an

anti gen, transplantation of the CDR al one was o

According to the results of X-ray crystallography, a domain has a longitudinal

“cylindrical structure in which two layers of antiparallel B-sheets each formed of 3 to
5 B chains are sﬁperposed. 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 1s 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 et al. collected numerous primary sequences of the variable regions of heavy




generally insufficient. Chothia et al., found the
foll ow ng based on data obtai ned by X-ray
crystallography in 1987: (i) in the amno acid
sequence of the CDR, there |s a site which binds
directly to an antigen andasite responsi bl e for
mai ntai ning the structure of the CODR itself, and the
t hree di nensi onal structures of the CDR that can be

chaido picelglarohaink.asBadet @d thail@ree ofpdamsalkation ffthé yejuemdes, they -

patterns (canonical structures); and 41 (ii) the
clastifisd iaglivjﬂuad pniowirg s¢qusnaes aito tles CBReamddghe fraingedrinatd made a

only by the CDR but al so & t he %{ e of am no acid

lisp ﬁ@g@ft(sw SBQ&M% OkilvMyg Qllf{%G¥ RO t it redition,

196, 901- (1987)). sed on
Niﬁn@@éwm% Nogel- 33{*2 Wil Kabricie h CRRpF tbﬁ?fﬁ@@ﬁorks are

cla]sgﬁpé 5’5@ g&?{irgpg' (}frg%hgr%gﬂégqspgp \% %gﬁ Cfltge amino acid
setiue%@ésspl %ﬂ}tggﬁﬁ)@é db&'%upcﬁﬂdatﬂgf 91 %\é &%sﬁén%ngt ?ra}nt?:%mrk

equence o see Japanese

be%%f}%%aﬁ%&gner Sgr national Patent Application No.

'y, a non-human nmanmal i an- deri ved

ant FROR LI QMMM BirbdiBraCPRitines OIdEE & MAARR] BRtREbdrng a

defined as a "donor", whereas the human anti body into
huiMahizbd afititedCHE béentdoaéksﬁécmst(ﬁdcﬂtﬁaddﬁfdvﬂed as an
"acceptor". The present invention follows these
def imtialiyo aschirderpoantibodvh ivel psiposdddinbehiclo tisi vderkld region of an
carrying out the CDR transplantation is that the
antbadyvileryedffraher monsiogtobetted toml ewstaat regiomiderwidngom a
by preserving the CDR structure as_much as possi bl e.
humpgn 4396i Fage Ntk dcadtceds- Sa“n §hu 885 83 Pal P3¢ tﬁ?wever such a
fol| ow 0|nIs [ ich sub rou of . anti hqdi e
chinpricy @»&ﬂw OREE SR 1 maah'an 1A sk i Hhsretore,
aci cted. fro anemo

iR PRl Poly 1 B ERT S A e bR RERE ik € 1ama

C d i
res{p ggeéﬁﬁéaﬁéés{%% ?&ﬂm g%% en{ &3 éﬁ?tJhg:agﬁ?n%ga%f?gi%)).
resiadue n%ﬁh&h%rfmawﬁclﬁg th@ RN AL dCREIIESP ARt Rom a
at | east one of the follow ng

non-human mammalian source, Wthh may possibly cause a HAMA response
humans, a method of integrating only the CDR portion into a human-derived
antibody was proposed (see Nature, 321, 522-525, (1986)). However, to maintain
immunoglobulin activity against an antigen, transplantation of the CDR alone was
generally insufficient.

Chothia et 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 itself, and the
three dimensional structures of the CDR that can be adopted are classified into a

plurality of typical patterns (canonical structures); and




ref erences (see Japanese National Publication of
I nternational Patent Application No. 4-502408). (a)
the amino acid is rarely present at the position
within the framework of an, . acceptor, whereas the
correspondi ng am no aci d of'a donor is usuall y present
at the equivalent position; (b) the amno acid is
present near one of the CDRs; and 42 (c) it is
(ii)pthe diastes bf tchaini dath stravtines ascdaterhasedana iotkéy BhdienCRBRobut also
wi thin about 3 angstronms fromthe CDRin its three
by dheriyips iobaaling asid pogewbala speerfid site af thet framewerthepagiiate (sec J.
main atom can interact with an antigen or the CDR of a
MelyBighi 2% 98HP1BJAYEBNA encoding a heavy chain or
i ght ah%i)tg of .the anti human ocul ospanjn nocl qnal .
ant exeHindipass Kifrasi HeemsdoRa e e Sk raagp gfation

[ R f .a h id I ' h
R BB TS| S Pt BAG ek Bust e
: ¢ . U
ofiEA R o ol A O O Bt RUBARE e GRR oe
Jaf R8N ARANP Wlicht FHT 18RAIRRA Pahe ARpILREY NJ. 1-502408).
extracting nRNA, the guani dine thiocyanate - hot

phegeherfi®f, Aodn-rdkthn rBddRh G ervRH QSNRNBL o wafikhB DR is
hydr ochl ori de nmet hod nay be enpl oyed; however, the

to felaanhshlaeed Bi REiyadat @ "desirlinwbdibey thd qurehhedbody &lts evhich
suitable. Preparation of nRNA froma cell is

thep@PRos mmedspbantéd sslefipecegmaan frgeeppord! RApessehtpoveantipn rigllows
the nRNA using a poly(a)+ RNA purification carrier

thesg é¢finitionst i go (dT) cellulose or oligo (dT) |atex

beads or di_rectl;i urifying, nRNA froma cell |ysate by
useAdiomtrghicl ghqey @B? cppidgspd Basarhgng srtathe (R t{zaglamtgtion

. be de.of t al kal i ne, sucrose . densi.ty-gradi ent .

is B TR IBh Phfe Mg EOL R BTGl Sy maigghirh A eterving the
' . 980 MNiro 101,,.466-4/74 .

CrR e o5 mich i Hossibler D IRREn k0T imiS RiedoH] o' paid to the

folld¥if Bt rifluoro-cesiumnethod, and the phenol
© SDS1 ?re%?(ﬂg(g gnd the |like; however, the nethod using

(1) SMhdN ShbBRup BF SRYRIARE theddeRBiSis lé_BFe@t@B @ohfiend s al so
suitable [see Chirgwin, J. M, ‘et al. (1979)
(in)Biioich aifii it dcyd £8idud 2Békeb29 Flom ANetfermeav @k vglir-dhbanded
cDNA is synthesized by a reverse transcriptase
Queen et al. ‘proposed a design method for transplanting 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 J apanese National Publication of International Patent Application No.
4-502408).
(a)  the amino acid is rarely present at the position within the framework of an
acceptor, whereas the corresponding amino acid of a donor is usually present at the

equivalent position;

(b)  the amino acid is present near one of the CDRs; and




reacti on using the poly(a)+ RNA obtained as nenti oned
above as a tenplate, double-stranded cDNA can be
synt hesi zed fromthe single-stranded eDNA. This
met hod may be the Si nucle?ge nmet hod [ see
Efstratiadis, A, et al 76) Cell, 7, 279-288],
t he Gubl er/ Hof f mann nethod [ see GUbIer U. and
Hof fi nan, B. J. (1983) Gene 25, 263-269], t he

(cXk aytaiseprBédicgdntbbthdet frsme Ghdpasw, side chaeh BemgwitRin about 3
(1982) Mol. Cell. Biol. 2, 161-170] or others;

anpgvgeve fromsthi tGIPR yin u§etarqerﬂlmh@slmaéS@munaglobvlm ermiﬁloamd that
the so-called RT-PCR nethod in which a polyneras

the Hdg Papeaiem;can ntpRel Wit edieen of BieddR od aélgmamzptmbody

Sci 487-49
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frorn? % hﬁ@tﬂ& cf 'f)}d?ﬁﬁmgih& %-ét% Ee net Bcﬁlﬂ%ﬁﬁ&%sﬁodfl%? aﬁ‘tlbody,

croorgani sm suc hi a
coh{}e?rﬂﬁé WITRHRNA TS EDﬂF\SEgﬁgﬁ%eré@ﬁal%nﬁﬁk@Cin%dlsQthg each
using  tetracycline resistance or anpicil
DNAShSEAE thedzady CRAIKETighb e b Hliaatissdly can be
transforned by the Hanahan net hod [ see Hanahan, D
( 1983 exttactial mRBiAg| the kmGnidineSthide§8jate Adtoe phenol method, and
specifically, by preparing a conpetent cell in the

gupnideribiecysatsadugnidine -dhidorchibeide mpanabinaynbe hinplayvdé; lorwever,

rubi di um chl ori de, and addi ng the reconbi nant DNA
the; guargding @mﬁ@nét@rﬁﬁ@tl@n@hl@@q meg ds elsatsuiipia aPYSPQi’s‘WTHOf
|s u ed as vect Iasnld nmust. have any ane of
PHg? 1 3 EHE EfL Sl DR g BDGvand puriiying the

PSSR SRR R S 48 o~
o AR TBILCHL P B S5S B FLAEA, PYT E Mhe

cafifeh! OTTHxagiréa}i g%ka@”@NAaﬂ}sbbﬂQ)Y dd MIE NS el SfiN 'Eﬁ&tose

strain o above, any of the nethods descri bed

deR@tyopyagiait &atnfaga@ioﬁyﬁdhod%sm@ugw ['ad & hA\Hisbert, E. (1980)
spgggﬂlcally anplified by the RT- PCR method, such

Vieflegatl Don46d-414]e thee pimdttisa thibeyaakicghedol @aﬂloﬂ&tﬂ'e:oghamdme
usi ng a pol ynmerase chain reacti on Wen the anmi no acid
thiseypmeteete flobroacediwsi mexdhqsk, cindi thehplenbb e Semethatared the like;
holwteffer, the method using guanidine thiocyanate and cesium chloride is also

suitable [see Chirgwin, J. M., et al. (1979) Biochemistry 18, 5294-5299].

After a rsingle—stranded c¢cDNA 1s synthesized by a reverse transcriptase
reaction using the poly(a)” RNA obtained as mentioned above as a template,
double-stranded ¢cDNA can be synthesized from the single-stranded cDNA. This
method may be the S1 nuclease method [see Efstratiadis, A., ef al. (1976) Cell, 7,
279-288], the Gubler/Hoffmann 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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entirety or in part, oligonucleotide prinmers of a

sense strand and an anti sense strand corresponding to

a part of the ami no acid sequence are synthesi zed.

Then, the polynerase chain_reaction [Saiki, R K, et

al . (1988) Sci ence 239, 48%3 49] is performed by using

these priners in conbination to anplify a DNA fragnent

encodi ng heavy chain and |ight chain subunits of a
inek@sion d¢l tento-chiledaRTACIR osphrd in whidhi d @ojymedsset dain reaction

tenpl ate DNA used herein, use may be nade of cDNA 44
(heympfiesicated toom aRRERS) [werdiki dorde, pt alUdPIR) Shence 239,

anti - human ocul ospanin nonocl onal anti body by a
48f7é1x?éﬂ~°esleerf0ﬂaﬂ%ea‘ﬂn@ﬁ smaler grpdedoe] I NAps arﬁwkafeagnent t hus

prepared can be ctly i ptegrated int

vec&gF dpyble; §Véar6%e epred l%l%ffar%tsfﬁ) m?fﬁm&g&ector to

obfig 33?”9%@% yeg d"%@mhoiﬁ R gt oy RSk such as
R g P R G R0 19 BRI by e

ue I'zatl on

tetpefc?pﬁne 196t Wﬂ?wﬂn{rﬁzy@ﬁqc@;s SXBMRI NBs ARk b8 can be

nt no aC|d sequence of each subunit of the anti-human

tra%féhﬁécpwltﬁe RRaRAP RRthcANsbD PRV a1Rdh, TNE1P8BSEMoL. Biol. 166,
invention 1is preferably perforned by isolating each

559L820Nithord ¥pétsecallly, vy papmihgeddapsttci eéll Asthe presence of calcium
el ectrophoresi s or columm chromat ography and t hen

chiomaley piaggesitre difdrétendmalbidininn chlordé, dansle gtbmg ¢ho fecortbimant
subunit using an automatic protein sequencer (for
DhAareptoe fo thppggpatent avnuNata thatedbdna dhsmiddy used as a vector, the
Corporation). A nethod of isolating cDNA encodi.ng each
pi%ﬂ@ﬂé rﬁ"’f‘Stolfitheh@Yaﬁtl‘? CARErirug é@ﬁl@féﬁ%@n Eenstoffoatentaned above.
%%{IbOd teln fromthe. desi ra sforrabd h
C&F I yvaf’sc Oﬁ‘é‘ﬁt"%ﬂ’éﬁt goBgeap S die afrbda group phage,
m cgord@nce with a known net hod [see Mani atis, T., et
in "Ml ecular Coning A Laboratory Manual "

%ssd%bﬁﬂgd '6'?5995%1&'33&&?@&%# %%NA iR BRLS ?les each of the.

specifically, can or med” by separating fractions

sub@fitse S PN Heliged %nM%hﬁh BN dpam ard8blon@ANdniSidlyS Hoeh ahe
DNA regi on encoding a desired subunit fromthe vector

traahNBrhphtagi oBNAYed £Ha) e S eNithg nidlidiedddssiitg Below can be
synt hesi zed ol i gonucl eoti de probe

employed. When a desired cDNA is specifically amplified by the RT-PCR method,
such operation of the method can be skipped.

(a) Method using a polymerase chain reaction

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] 1s
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




When the whol e or part of the ami no acid sequence of a
desired protein is elucidated (any sequence is taken
fromany region of the desired protein as long as it
is a specific sequence havigg a plurality of
conti guous am no acids),'aﬂ ol i gonucl eotide is
synthesized (in this case, use may be nade of either a
nucl eoti de sequence presuned based on the degree of
syhthegjzeh Gymo in 0o omfs a ihybridemerpradyding did anti-hadhan oculospanin
nucl eoti de sequences of conceivabl e nucl eoti de
megmglomabasibpdy by Abévesseitenscriptese eactign. | atter case, the
nunber of types of nucl eoti de sequences can be reduced

by Thatldyfafragmeent 1B preparsd cas be sliseily eupegdtiptor hplasmid
eBpRSaChs SRR R Sl b epel e VA gmen
ROATR g kR S L e TR TR
bidish 3h8 pRRbARE Solohy 1SRl i ERHBRARoR0n DGR o o

pr&en cal nodi fi cation nethod [see Maxam A M and
Glbert, W (1980) in "Mthods in Enzynol ogy" 65, :
49917 6 anahle, 4 BRtibdderoxyigihe Ot pieal GdLH A& WgidHck DT each
met hod [ Messing, J. and Vieira, J. (1982) Gene 19,

suB@ft a7 anR@osat logulospanalinoned ol basdyeduisnpesent invention
determination systemusing a fluorescent dye has been

is predahlly peddmiddoby erlatipg eachsmbuahbe usobba knovGATALHYES Buch as
800" and nodel 373ADNA sequencer, etc. manufactured by

clgorherEsifer cgupashmanatograply, gndubem gnadyrang Bredy-deravinad [aguno
makes it possjble to efficiently and safely detFrnine

ackl sgQaenrs Hetseh bWl tanE an apleswiic oo HesyaEnreh (fof igample,

PIRGET el B sbmiRn RPN N erm nal o no

o S SEOMAT Sl SERER s, B0 L T B

IS POSSI mne the _ (
ocufe A o BclBﬁ'ﬁ,aﬂﬁﬁéﬂﬂf 0}?118 'rpfrﬁﬂldthk'dggl_f'edctl?zﬂisﬂ)rﬂxfamt (ﬂﬁained as
nonocl ona ant i body the present i1 nvention. The

mELRYYd SRk Rs FHbrined it aBRiaNcOhith AABRE Ikl d Re€BBRiatis, T,
constitute a variable region and a constant region.

et die(M8L) abl"Roleyie Clbuihihar Laorabiyt Maasal" Cold Spring Harbor
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) Screéning 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 long as it
1s a specific sequence having a plurality of contiguous amino acids), an
oligonucleotide 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




conpl enentarity-determ ning regions (hereinafter
referred to as "CDR', there are 3 sites in each of
the heavy chain and light chain) and framework regions
adj acent to these CDRs (4 gltes in each of the heavy
chain and |ight chain). Th&”ani no aci d sequence of the
constant region is connnn to anti bodies belonging to
the sane i mmunogl obulin class regardl ess of the type
latof @ase,i gennuinber tofietypesr iofibeslqogidi: osequértves avan nbe aeduted by
sequence of a CDRis intrinsic to each antibody. 46
inteigatne Moswet &t 8 ingeortgspengttgdle @mnwaacndwgeqammou@dm a probe
sequence,,daf.a of nunerous antibodi es,

d
(lapelsd wie Boss toF Siptis: hybedizemk %Huapﬁ@cplé%wﬁmr cal Which the

anmewor k ence .are sim.l ar, .between .t he its
Dl&? af fr@fe%"?ﬁmgﬁﬁr%d? denatwed gnq lg@(ﬁwd o ﬁwa the Ppsitive
¢ roueﬁ&fee Kabat, E. A, et al. (1991) in
Srmge J%?F ot ei ns of Innunological Interest Vol.
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Gilea c@%a@ﬁﬂ;dfﬂcﬁﬂ@ﬂ\@feﬁwodr@&' PRRaANA. W%h@@nbtsﬂew (1980) in
const ant regiron In each am no aci d sequence,
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and the light chain of the anti-human ocul ospanin
mabnbdVeximle, hatid My, 0f(1980 GunedOn269d-2¥gnti on wWith the
known am no acid sequence data. Note that the chain
| en§etentlfy, FRHIautarhatic ibese t fequéncamdwerikinatioyi systeno categl a
at the side %roxinal to the N termnus, is sonetines
ﬂl@rﬁéﬁqné dye Mah bedre widsbn syed (f@rewgﬂml@fsegleﬁnamr@h?taE':%ZEAINST
ome cases,_the framework region is known to
SOPn Ardaeigr3 734 Dig ﬁ%q“&li‘?f‘dset[:s‘@ém’rf%‘ﬁ%ﬁedé‘ty P&rkmﬁlmeéaapan Co.,
IA?EOVG] Fromthis, in the antibody of the present
vention, the chai n | ength of the framework region at

the( ¥, Sﬁé}{‘f}‘ Q%Sr? é?fals{) '?ﬁ?ad%g g\@()s&g@'t{} efﬁsm ?lty 84 s%f%igt et hine

am no erab am no as |

a DR\ fHpEbign s&{ueha@ skd mﬁ”ﬁﬁ eﬁyl&sm@%@se@wtlh@éﬂ%'ﬁus

not inpaired. In summary, only by artificiall

def®Bdinkd i ilQudinpaRé ndeleb@ RGubhe SPDINAXhA Qhe me@mnal amino
sequence as each of the of light chains or heavy

acidhdgiénces ofl tiahédval chaimomid Gpituchadi)iing passibis egueatene the
t hereof, as deterni ned above, thereby approximting

entiteearsino Lesidl s@utace diethedrdaiva rcyalst andclight eha athihe GBRoclonal

- actually taken from w thin the anti-human ocul ospanin
an@prdysddie prssaat inventien. bi ndi ng activity capabl e of

The heavy chain and light chain of immunoglobulin each constitute a variable
region and a constant region. The wvariable 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 and light chain).

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.




bi ndi ng to human ocul ospanin can be inparted to the
CDR [see, for exanple, USP No. 5331573]. Hence, a
pepti de containing the sane anmi no aci d sequence as
that of a CDR or a partial .am no acid sequence
thereof is also incIUded_a§6béing a nolecule of the
present invention. A nodified amno acid sequence can
be prepared by deleting at |east one or nore am no
Haeoivds dccadingt © osiugy ramparmgandace deidegyedace dam of numerous
accordance with cassette 47 nutagenesis [see
anffoghésitt i kikbwhithaittbe poguaen Bf deheéRRcand tBg pengtneha dtamework
Lecture 2, Nucleic acid Il1, Recombi nant DNA
soquenpm iprjuEmilap borepghe sulgiit afadiffsiest epieadiost aspigag as they
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thd Ridor KU SaR¥NWstIT MO hedvy GHAFONR Mieight @Raik YT ttheaktRilman
cell. The partial nodification of the nucleotide

ocSlegpmnc apnotloaddonibodyrey the ppgedtoihv@dionnwik cl¢ #anee amino
with a customary nethod, nore specifically, in

ac@ic smueaecdatai tifota thatt the stheini fengthnuff B Enethias isyahd doimework
[see Mark, D.F., et al. (1984) Proc. Natl. Acad. Sci.

regignl@atedss 8 BéeBIoximilig the Sylsirniaus.ds sempgoausiosst fhaa the

prinmer encoding a desired nodification. Furthernore,

gemrali lgngtbéé 3P BrEnq eridhedR SHRECASS: the dapiesiopk FagiRs isknpya o

haf SRIVERER 1 £F Bt (o Egafsgiﬁﬁ% oG apss in e

an%ﬁ%iytbgtd %Fﬁée%eg St?o%n'ihe AR x{glfh BY ]Ihséu Jﬂrgg&lorkgre%m% at the

“experi orne

N-Pérﬁﬁﬁisr%é abg) aYH }shse Qf @Eﬂ ?6:1;1%1110 a&d?%@feﬁj@g 80 agnne

andom pri ner see Fei nberg,

acMQOR! 164 {a’lsrlhe Buinctibd 9BR): aﬁﬁ %hmaﬁ'o@@lh 1r11§121b0$y ils?ﬂot ﬁﬁpalred

the nick translation nmethod [see Maniatis .
( 1982 purhifiarylohlgchil adtificlatininngli Aidab pepidy le‘@ﬁll}halsam@&hdno

Spring Harbor Laboratory, NY.].

acid sequence as each of the CDRs of light chamns or heavy chains or a partial
contignous amino acid sequence thercof, 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 amino acid sequence in accordance with cassette




To explain nore specifically, the DNA to be checked is

adsor bed onto, for exanple, a nitrocellul ose or nylon

menbrane. After it is denatured with alkali, if

necessary, the nenbrane i_Ef{IZegt ed or UV-irradiated,

t hereby i mmbilizing the onto the nmenbrane. The

menbrane i s soaked in a pre-hybridization solution

cont ai ni ng 6X SSC (1X SSC contai ns 0.15M sodi um
mythgemesid ¢see Ol Bhinitur Ksbuatm "MNiw Bacdemotali Exper)marial B&dure 2,

Denhardt's solution, and 0.1 % sodi um dodecyl sul fate
Nycgpsycid 48, Regembimsnh DA tesheigue 5o 288254 .-hour s or nor e.

Subse uently, the probe prepared in advance is_added
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autora I ograp orenentlone

Armcﬁian bR bekiecteRfed tatetREvENAVHRACRESN & Red 8RY Ye &a@fnrﬂmed
or |ight chain of the humani zed anti-human ocul ospani n

in aktirbady with hhaspnese Methdlventhendang the fraabadyedith Wath
a random cDNA |ibrary or a genomc library [see

collbus atel ssedTby tht halkst c€1L982he ipartidVbinedidilcationClob nthe giuklcotide
Laboratory Manual"” Cold Spring Harbor Laboratory,

seqienpes eaetrions, mhe bBIwArfoayek it escondingt vath b rustomary method,
af orenenti oned manner can be integrated into an

mesg spedBcably, perccordanchyvidh a@ﬁﬁr%@lﬁ%wtqamwg@ed il spedMark,

LSS L
oz grobaf P &R EamOEmalifiAfo b of Tanti - hunan
OCU!F‘B&H&HJ tlé ?p&)géﬂ%le toa&%gf% %ﬁh&% cef:t) 1ﬁ QtdfOBN% can

anti gen ove 1 on con ng an

hyBHHize h\Hﬁi@rDlQQU ler?c%ﬁﬁ@' R l?é%y hody: BF Qiﬁ;’t nchﬁfnogf?' G&danti-human
wthin or outside the transformant cell can be treated

ochdbspabin HeSokBmMan{tdlyQifMhe ];)ﬁ:@élﬂﬁﬂ;@ﬁtl@ﬂi 99 eehjE@eRBS BINA to
on the use of physical and/or chem cal properties to

the Sdloativg angtripent Hyrfdredprsdigel frobEXavglleslsclaf withgae?P]dCTP,
nmet hods i nclude treatnent with a
in accordance with the random primer method [see Feinberg, A.P. and Vogelstein, B.

(1983) Anal. Biochem. 132, 6-13] or the nick translation method [see Maniatis, T., ef
al. (1982) in "Molecular Cloning A laboratory Manual” Cold Spring Harbor
Laboratory, NY'.].

To explain more specifically, the DNA to be checked is adsorbed onto, for
example, a nitroceliulose or nylon membrane. After it is denatured with alkali, if
necessary, the membrane is heated or UV-irradiated, 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),




protein precipitation agent generally used,
ultrafiltration, chromatography, such as nol ecul ar
si eve chronmat ography (gel filtration), adsorption
chr omat ogr aphy, ion-excha?ge chr omat ogr aphy, and
affinity chromatography, or~high performance 1liquid
chromat ography (HPLC), dialysis, and conbi nations
thereof. To humani ze the anti-hunman ocul ospanin
andongolaordlat 860 fady hotrher amireo Salseghendguibngeolaf prepared in
vari abl e regi on nust be designed such that the entire
adgDRe4i§ added) e tee penbyhaidigation sbludivn e et heegedmak spécific
the FR sequence determined are transplanted into a
achviia et dnx i 9o gpm/ak and theoigaperiwigeis tontine] atjGP°C overnight.
desi.gni
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j am no acid sequence is used as it is; b)
augﬁ%ﬁé%%ﬁ%?he conbi nation of a heavy chain and a |ight

Chamizﬁsth_% a?&b:ﬁ{eﬁﬂ@nédsme%ﬂi‘tﬁNﬁe@hichh}?yb?ﬁ?z\éy WwilleiHe DNA
and the i ght chain may be derived fromdifferent
enb&ﬂﬁ% a Rl kadinesr liditectagn vy tehBimadnel biehlimah tociddbdhin
which are to be used may be selected fromam no acid
angbabiesiCis prdseit invghiohdanbietiyolited tioas & rafdoitheDN@aNtary or a
chain and light chain of the donor, respectively, and
gendreicCldnsmr{sessMeegtis it e¢. a/l {1 98Rein "Pldseikir GloniegtA baboratory
the aforenenti oned gui delines _may be enpl oyed.
Mpsiak'\epld Spring Harbgyr d.abgratorna¥Yade nmet hods as fol | ows: ¢)
regardle;s of consi deration of the conbi nation of the

subgeeiupt the HPnhRavaRseS OB@i@ﬁﬁpdy%anT@Emﬁ&nﬁétm;%erF@ be

. of hai d light [ i 1 [ ' tjty ..
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SceeSS i Bl eprbpark@AUGE hitEhiHAD eSculfsp@iTh NEhitdGHE I PRLEHEE "(1)
of an antibody to be transplantedfrom a donor,

Prifestahyofiandigai” 3¢ foab abddMA response. There is an

operation (hereinafter referred to as "nol ecul ar

nodél fragfon domtaining an anti-human 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. Examples of these methods include treatment with a
protein precipitation agent generally used, ultrafiltration, 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

actd sequence of a variable region must be designed such that the entire CDR




predicting the tertiary structure of an anti body
nol ecule fromits prinmary sequence; however, the
accuracy of prediction of this operation is limted.
Therefore, the role of an amno acid residue
appearing only rarely in thg, subgroup to which the
donor bel ongs cannot be suftficiently specified. It is
generally difficult to determ ne which amno acid
resi due of a donor or an acceptor should be sel ected
sdquencsuahl a ppwisdl tdnoino gicid séplened nd tlecFR segsémbeeddtermined are
accordance with the nethod descri bed above by Queen
transitlanted iple-adpiasy antibpginay &llowsh accor dance with the
sel ection nethod (c), it is possible to reduce the ,
fr eq‘g‘ér%‘f}“% Iy, Wndlssteningcs hawawized ARiitodk, #uaqcepler Falmroup is

h ' have f h [ d h
sSR! P eriineae ByRiftoui ding a novel met hod of
id LTyi L id_derived fromthe FR of
onar® P B PP oFR 1Rl bt TR 06 G Graa ppman
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makitdind; dRtidaon elthib ehdie light éHagn May BO dasidd A UeRGeS Riman
the donor and the acceptor, when the corresponding

amtivodizs.acThe hesiydciesn ahd ttheilighFiRhaidi Wihieh dr¢ aonbeasded may be
other, it nust be determ ned which amino acid residue

seddstdl Gomeansiap ecidettquitiven withkhigly idantity ® theet ef thedmavy chain
care must be taken so as not to damage the tertiary

angk ligltt ehein of therdowsrrespestivelyd apd dhe chescadisorequennsen bt the
at. have pro oseF, in the Jaeﬁggse Nat j ona

PIEYSH | IESTOHOR, HiC AORTRHIAPP AdcBaFE MAYARD ITPARYdn tiépwever,
4-502408. a nethod of. transplanting an amno acid

th?%s%r%lélgergﬁwteﬁ%etﬂ?ﬁgiaﬁtf%ﬁoa“ﬁs'accept or together with a CDR
seq | fod b St f the

% or 1Eagiaisst 3¢ bRt b b liEAT oPE serbilf s peghod may

oSEREDL t ASIPERL ERHL) oty TN T N ety
todtBEe! ofl a5d ool ok thR MBSAH lof Primat{ Seq@btiticd A @ MunPRStibedy. n
these selection methods, the degree of identity of the amino acids of the FR region
between a donor and an acceptor can be set at 70% or more. By employing such a
method, it is possible to reduce the number of amino acid residues of an antibody to
be transplanted from a donor, thereby inducing less HAMA response.

There is an operation (hereinafter referred to as "molecular modeling™) for
predicting the tertiary structure of an antibody molecule from its primary sequence;
however, the accuracy of prédiction 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 selected for such a position of

the amino acid residue in accordance with the method described above by Queen and




2) the amno acid is |ocated extrenely close to one of
the CDRs; 3) it is predicted that the amno acid has a
side chain atomw thin about 3 angstrons fromthe CDR
inits three dinensional i nogl obul i n nodel and the
side chain atomcan interact’ with an antigen or the
CDR of a humani zed anti body. In the above, a residue
satisfying requirenment 2) above often exhibits the
copworkerst y Hofweaveq in aeoehncSyith Tikeseddotive mdthmdt (o ipis@eesible to
invention, requirenent 2) is - 51 omtted and two
redeagihe Bngrensy with wiaol suchdetenvimrBo prisi fawadd- y, in the
present invention, if the amno acid residue on the
dondiesresent svporsy s flagthe dmpayed raeh Wrmanizata eejhods by
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in the tertiary structure nodel, the amno acid
presumably interacts with a constituent. anm no acid

at oy 9 ot ien ARG B01eBAE FGeMcRof L RR R Qlﬁphéa%/%ain is

transplanted; c) the position nmentioned above is that

seRbcted, GRNANKES atid GEaGS: WajardkRakd Gm ARSFRIYE: dohord} stiBaed
position is that which forns a contact surface between

byathb esyodahaitionadbelaw. | i ght chain, then the amino acid
residue is transplanted fromthe FR of the donor. In
r equitr therearhing) gcid reeqeanoed an dbe widnor tand Kebadcepiost when the
menti oned above, an _amno acid found at a frequency
cogfesigming ammp eacyt regidyes pf their FRs dHérdaore eselbethgs gt afust be
anti body is defined as "usually presegi", wher eas an
S

|
deaerﬁwdawmif BuiRg atd esidugqiheridybe seleqteds Whgh Makong such a

sl iPhaT o S RbESN '8 o BnsH aboyei & the T
¢%§ngﬁ%ﬁﬁ£ qlags deternining residue”, the _
eterm nation can be made uni quely in accordance with

Chor(ﬁﬂe@ﬁ Sed P hAR 'E?(;Hobaﬂegx Wvﬁpanese National Publication of
International Patent Application No. 4-502408, a method of transplanting an amino
acid residue on the FR into an acceptor together with a CDR sequence, if it satisfies
at least one of the following conditions,.

1) The amino acid is rarely present at the position within a human FR region of
an acceptor, whereas the corresponding amino acid of a donor is usually present at
the equivalent prosition;
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




- am

In requirenents b) and d), nolecul ar nodeling of the
anti body's variable region nust be perforned in
advance. As software for nol ecul ar nodeling, any
commercially avail abl e software may be used; however,
preferably AbM (nanufacfu?%d‘by Oxford Mol ecul ar
Limted Conpany) is used. The accuracy of prediction
by nol ecul ar nodeling is sonewhat limted. Therefore,
omitfed Bed p¥ve Sreqhirénndin o Aew By s@ondddderspagfideliyayin the present
crystal |l ographic data for 52 wvariable regions of
inveatidg ubthaatriiboaiié sgsidusenrtbe dafmirlsiliy/ todfe trdnsfested uegeathae with
predi cted by nolecular nodeling can be evaluated in
the(BRseeges hafollpwingertiary structure of the variable
region constructed by the nol ecular npdelin )
3) s of thieeino s§thisa@rappresert thige dostignowithat HolR reaign of an
atoms |s shorter than a val ue.of. the sum of.  the van .
accpioTyRATERy B8 CHECHON A TUBIRCAIAfE SHI8T Sy pEeseifipit the
. tm% qpkgﬁyles are assuned to be in van der Wals
TUSHEAAT "B the other hand, if the distance between

ato i it u . . ; '
%) 2o IR EREA0, BOLGRIC Ky 08, ARl plLbRoneTotlocs wit o

cotfi@fchhnfifAlcia AbdtANGE OCHRahAPN e hAGEn BY HeOGPR loop to be
bi ndi ng di stance, 2.9 angstronms plus 0.5 angstrons, it

trahsplagedymed that  hydrogen bondi ng may exist between
the atons. Furthernore, if the distance between the
c) oppthsi padityorc hengenkdatioowe iss thmhartt 2rcahdrapal acldsss tletameinetion
2.85 angstrons plus 0.5 angstrons, it is assuned that
resghicj oni ¢ bond is fornmed between the atons. On the
ot her hand, from X-ray crystall ographi c experinent al
d) r estietpsition is thaly Whish éormsgi eontachsur{ase Pefiisen Abhepoghan and a
. as _the position on the FR at which contact wth the
li Pan be found with a high frequency regardl ess of

e PGS oo tHE s i SR PP FR R 8P ¢ g
35, .3 48, .4 : L)
anat Feopftmgacd, i hecctfng®yiod Jue RaLTY MBRRILY WIyg o
Ad foufh at Q’%eq@ércy 8 90%%r nfdke éil?i’f’posmg@n $he gé?h’lf_: Qtbclass of

a
and 103rd positions” (nunerals represent am no
ant@sddy 19 veheKiss daddane¢rdsentt hehdosumnhiso deddbimes dyequency

Kabat et al. The sane definition will be al so applied
of ket thah .1 0Vhe defilnel sdneelytpaerdar’d as that of the

mol ecul ar nodel ing is applied, the am no acid residues

of Uhegeirpositt ¢)onas taméether or not “the position mentioned above 1s a
canonical class determining residue”, the determination can be made uniquely n
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




confirmed to be in contact with the am no acid

residues of the CORin the 2/3 portion of the known

anti body's vari abl e regi on. Based on the findings, the

sentence: "b) In the tertiary structure nodel, the

am no acid presumably i nteracts with a constituent

am no acid atom of the CDR and an antigen or the CDR

| oop to be transplanted" neans as follows. 53 1In
varfihleGedians b dalidustantibbdias, phs irtliability roftthe skERetwhd piledicsed by

expected to be in contact with the CDR agrees with
maeguiomeodeling han posiabiabnlsinawowlspeh t he contact bet ween

the FR and the CDR is reported to frequently occur

acchr Hienigrttasy sengiaiei ofethie dariglle gegipp popsiruktqdaly the molecular

crystal | ography, selecfion of the am no acid residue
mqdelpg ?‘P%W%IS#%‘P%/ g Ag%fléﬁhieé’éﬁtaqcﬁ bgtv¥rER twg afaums 1s Shorter than a

equi y enent i s not.taken..int consi der ati.on. The

veEhthE SR g i BV ERS TS DS BRI PDEiscahgstTores, the

caont.act surfac e e h ,n [ -
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var e regions of various “antibodies, it is

ox§8H i dipd HBAt aliEaMy GhdisN 4 isBéerCihah Na GXMREtofl S0 average
requently observed at the 36, 38, 43, 44, 46, 49,

hy8rogeR Bikdiagridnganae] 2Lor afpsao@s plis Of5ealdsgbins chais msamtedathat
the 37, 39, 45, 47, 91, 103, and 104th am no acid
hydegied esding thg desvietebai the kontas dlirthaheoere, ihée distance
possibility of heavy chain-light chain contact is
bepradi the edpésitelyhdhangsiledome is shodist ithag @ dtstanhe of @ridaangestroms
position agrees with ang one of the_ aforenentiqgned
plysdy§ engsiromsy it Hasprmer hel aniopic bord 1niorned Betvgen Bei¥nras-
fromthe dgnor i r ef er abl rformed. I n other
caolln Do ditihe Bo 1o ot b AIEHIPRE G wonare; devb for
T DNA encpdi ng var.i abl e regiaons..of th i hai n
vale AT St s OR Gl T6goaor oo st M BLE g
- - RV
OB B S EBASAANL K FOLICARY CRfEs B BPUGRIORY b
foﬁéwﬁggﬁﬁ%h@%lHéespééiﬁ&mm}%e El)}@méﬁdiﬁ,' R912 Past s ak, 35, 36, 46,
nucl eoti de sequence of the , of 60 to 70

48N48| BOES 0AS and18dtB PtiHon bRl Bhasheall chairs 2N, FsPZ Y, 30, 36,
alternately fromthe sense and anti sense strands.
38Ther€af4Re49, Gondv veadal 73, 78, 92, 93, 94, and 103rd positions (numerals
all represent amino acid numbers defined in the documents described by Kabat ef al.
The same definition will be also applied below). When the same standard as that of
the molecular rhode]ing is applied, the amino acid residues of these positions are
confirmed to be in contact with the amino 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.




pol ynucl eoti de fragnents are anneal ed and | i gated

using DNA ligase. Inthis way, it is possible to

obtain a DNA havi ng DNA encodi ng vari abl e regi ons of

the heavy chain and light_chain of a desired

humani zed anti - human ocUTd§§ahin anti body. In another

nmet hod, DNA encoding the total am no acid sequence of

the variable region of an acceptor is extracted from

hunmanmojotphae eyddeling,ri€pl pasticanin ke FR witiclbds expected to be in

nucl eotides is perfornmed in the region encoding a CDR
coftyctawitie ttho CIkh awreet ovithhase ons ki [the gosinonsha whichttbe contact

introduce a restriction enzynme cl eavage sequence.
betafeeer thehER  pedyitbp CBRcliegorateogdi th frdquenrtbi rssponeioiging to

restriction enzynpe, the nucleptide sequence encoding
experiopguta detepion b E)ﬁrrawmkowhzwﬁgﬁan PT gistagrne aid gesidue

ligase. In_this . wa it is possible to.obtain the

FropR AL BT HaPATH! & rbfrofrse RENE ety AP akgh dito
uﬂg. @&kgpain of a desired humani zed anti - human

fo(alh ospanin anti body. Furthernore, in the present
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ocul ospani n anti body, preferably in accordance with
X-tdy€ cryenio graphie xéxpetimetaPCRulet fo0 dhé Hafiiabl Rigidls. of various

Gene, 77, 61-68, (1989)) described below. To explain
antiterdéess i écednificakbd that hesoy dhbifidighn thddNeors e uefreqsnti wobsdaved

encode two different am no acid sequences,
at the Spedd, i4d et 4andd, Wi 2¥h amenaientd resitlueningie lighfacheth andat the

each ot her, are designated as (A% and (B), for the
37s¥kd50t7,dnthiaed d 84thamipe aeid rpvidypsin gie Imgvy ghaip  In cases

WHES 1 POSSIHEN of BT EhpinGiep T Ehash Caieed igpregicisopAne molecule
A d anti i f 0.t 0 )
mERERET 58 AP ARaRPh, AFER SpRh AR, of o b ytiBmenpipyed
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as "primer (E)) is fornmed by ligating a nucleotide
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DNA sequence (A) and a nucl eotide sequence of 20 to
hud@nizet | mathwles osulbsgaine ditivodyhef Sthe speeendf intlr@icBNAan be
produced by the methods described below.

For example, a plurality of polynucleotide fragments comprising a partial
nuclectide sequénce 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 a 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 i1s extracted from human lymphocytes, replacement of




sequence (B). An antisense priner (hereinafter
referred to as "priner (F)) conplenentary to the
primer (E) is synthesized. Wien a PCR is perfornmed by
usi ng appropriate vector DNA containing DNA (A) as a
substrate, sense priner {CP?4 and the chineric-type
antisense priner (F), DNA in which the 20 to 30
nucl eotides of the 5 end of DNA (B) is attached to
nutR6tids iepefeinddne tiNRgiloh)eneddinga CIMR diynadethbd REoVAINA those
newy forned is designated as DNA (G ). Simlarly,
skille@ NnahPER tosinbbdudgeer tatrivgidn Bnzusic nicaapps ogueadee  After the
vector DNA containing DNA (B) as a substrate,
regipt issdered prithntbe coDyspanding hestradtionrsniyng, thengdendide sequence
paner(%%{, DNA in which 20 to 30 nucleotides of the
engodigg a pRedopor 3 sypthesinehandligaed ssing R Apfigesse Dikis

B) can b obt ai ned he DNA newl.y fornmed i .
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strand | a first “denaturation reaction.” Altho

hufR§izes akitfun®dn BodAMRYr Entdbddih @tdfer@bliyin 8bcopdaAtbeSwith the
followi ng an annealing reaction, a part of DNA forns

ovedm etteigdie PORI@utod -(Hloftan de ¢/ DNan&y7 7, e -68) ieed A N desefibed
the conplenentary nucl eoti de sequence region. A

belowot rudi ng single stranded part is filled in by a
subsequent extension reaction to obtain a chineric
t ypdoDnalaif eoreispedifieatlyr éFe diféetentoDN4 Biaerdey,) whishnengode
of DNA (A). and DNA (B) ligated to each other. DNA (I)

twe sinfTerentAmyng priddemyenses rapestglyPeR Wiaich greplaaireq to besligated
substrate, .the sens ri O .,and the anti.sense

o b8 Bje desiknad B3 oD and T JEHPE ke SRV eHEsas ng semse
CDR regd f chai n. and.l i ght chain .of "
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ernore DNA encodi n secretion signa
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a case-by-case basis, and subjected to the ligation
th¢ A isedueABN (B omechahatly shathesikdiat Feetleddsore, a chimeric-type

corresponding to a desired am no acid are known per se
sem@dprimer (hereinafter referred to as "primer (E)) 1s 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) i1s 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 formed is designated as DNA (G)). Similarly, when a PCR is




can be arbitrarily chosen. Mre specifically, the
codons can be determned in accordance with a
custonmary .net hod in consideration of the frequency
with which the codon is used by a host. A part of
nucl eoti de sequence of the’todons may be nodified in
accordance with a customary nethod such as
site-specific nutagenesis (see, Mark, D.F., et al.
perfd: D84 bPusing dyptdpriaCastiorSONA USfiaBing DBGR(BPGE)a sidistige,
a synthetic oligonucleotide priner encoding a desired
antiwdsd proaer (O .and her efirmerg-type sbi®e peardn (B),iDNeA 1 svhich 20 to 30
designed so as to introduce a point nutation and
nuclh@r aPt 8ic X hrhpERNY(A)gy ﬂttwégd pethe 5 end of the E3¥A () ean be

tain DNA encodin ariable regions of a hea chain
Ob@ﬁ@dmhgrRNéﬁla %’%W%ﬁv&éliﬁsﬁateéﬁ%g 'P%QQH o&rm%ev Mf'}) and

<HS s 2 A0mielthinoe e carHss ﬁ?@eD%@iﬁP%E% gfquence
COIE]P e%angr rﬁeootﬁlgtkt%lrl}%?%ia thoer40et0 yucﬁeo?ggsogn theeg sidé o?theeDNA

nor e, ucli ng an

t
(thwwéﬁﬁiﬁd%ﬂﬁo anﬂir@{t)aaré WENGES §1f5b(§’le‘?idto KCR, DNA (G)

enot ypi ¢ expressi’on ese vectors, each gen

an® @) be fXRELHESA énﬁg]& B@andL B 4 ERRALDLBATEaEBN] - Aﬁ}iough
virtue of the nethod nmenti oned above, a reconbi nant

moRNERai UGN AQ@Vdro &P@Bir Rriglhial Koy feliwing anamudatia) waefon, a
easily with high purity and in high yield. (4)

paPrefplaNait farmsointant hetdrovdanblestiaindgia DiNA dymbk edmmedlingaof the
anti body The conpl ete human anti body refers to a human

comnleittsotlyy nadeeitleostigyertchercgigene Aspptrodicg ofiglarstramiadopedt is
derived froma human chronosone. The anti - human

ﬁll@é wlnobbaamsr}b?@awt etXdehifpafcashen Hedgbtaiin apehipstiai tieel BYA

(TS PErHEHTES kD rrne 2&%? e A @%aa@d to cach
o B e SR 1%? pir PR B AT R Eaostat
the%ns@px%@gr a(% i@géﬂ%%%é)g%@er @Sﬁ laa e ?_]Jyyfﬁlit 11'%%'119§n DNA

en&ﬁl‘xﬂ?l R deehngt! QuicavBagiag and ApR! Liegh o%ﬁ%ﬁ-human
10, p.69-73 (Kitagawa, Y., Matuda, T. and lijinmg,

ocﬁos;ﬁelﬁl thoudd theBbclonit atlapbdy, N &lteding sh9PR; redidfl AFUKAnan
K. et at., Proc. Nat]. Acad. Sci. USA 97, 722-727,

imﬁﬁlﬁ&g]obﬂm Jg®@r fintiteanmed DINA centedingd fsecreiddat aigmiah@f ehuman
human anti body deri ved

immunoglobulin IgG may be used as 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 81, 5662-5666) using a

synthetic oligonucleotide primer encodmmg a desired modification. Therefore, if




froma phage display selected froma human anti body

library [see Wornstone, |I. M et al., Investigative

Opht hal nol ogy & Vi sual Science. 43(7), p.2301-8, 2002,

Carnmen, S. et at., Briefingg in Functional Genom cs

and Proteomics, 1 (2), p.1°89-203, 2002; Siriwardena,

D. et at., Ophthal nol ogy, 109(3), p.427-431, 2002,

etc.] As a nmethod of confirm ng whether or not the
eacheromiy 18 dptigamtso-ds uorarrodoctih psipamutatian tand dayedtier shemically

prepared specifically binds to human ocul ospanin, the
SYISHGSIEEI B4 pesstbbytouddain TN A eatashng waiableeregions b’édjneaviyt @rain

an i muni zed nouse is suitably enpl oyed. 6. A

anfbhalatﬁéwﬂﬂé&ﬁlf%%b@maw%ﬁw&n AMHRPAYn” ant i - human
ti-h ul 0
ant PB OBl AT Ry ARt A gt TTSaHor 7S SBER R

" 5 P h | b q
an SRPrSOa ity parrsRRgs AL TBRuPl RERC T eB B rmea.
Fu Hmré’cﬁy ?&P@dﬁ ngog B%I%Ehhtggﬂ% e‘?cérfd' gaée{ﬂence rslated to

|ﬁg A 'Cancer Bcel res uman ocul ospan
ph € SBEALIBE! dmtoThﬁé‘s@ VAR, b@&lihe S Rah N k%k%re?.slég in the
bi ol'ogi cal activity of human ocul 6spanin int l'1ving
coR@P¥ndink Ro@tcBier words, canceration of a cel
Therefore, they can be used as a nedicanent, in
par Bycuirae, ofisha rhéthodpaditiciedgaiivef ar raambarant Time-human
activity of an anti-human ocul ospanin antibody in
ocwlestanal antibady eandicohwgifadired etsilyi wijh bigh lpurigrand in high yield.
ocul ospanin in_vitro can be determ ned by the ability
to {4Rrenaration of entrhiman efulgsneain conplelhheman amody
ocul ospanin |s over expressed. To expl ain,

spedi¥ FeRPISE hyh@n BRITGGYGHYS S8R alwé?ggvb@avmg only the

det fi brabl ast [1..str
gewesf%%é"w@%ﬁ e gL BRI et e Pt T iy
ocfﬁgsgﬁgm OIRICHS |hglgjs%nc§ﬁ§£¢;’n %tnl,t)é &99136[:3 By a,hrgethgélJ uglﬁﬁ% human
anﬂ1mngir&ﬂfd‘{nga GlouYd 'hhﬁﬁ% aagﬁhﬁ}? ChioHdSmbE Ofrre[?ﬁén@ r&ont%ﬂﬂnﬁé‘ Yhe

tion and spheroid growh can be determ ned
gehdb ot ONéds y ¥bin \ank YipBf chath &Nt inrAHNBibBEY [ R8 FaRiifuka, K. ef al.,
anti body agai nst a cancer cell in vitro can be
Natlet dhdnctieq 1oy pariBi bisdyiodepEneant, ¥y tedtadXNucagtidids Rys., 26,
conpl enment - dependent cytotoxicity or
p.38873K4ReO8 ¥ peEndeil. « el.] Anpull dtabidTechnology: Basic and Applied

Aspects vol. 10, p.69-73 (Kitagawa, Y., Matuda, T. and lLijima, S. eds.), Kluwer

. Academic Publishers, 1999; Tomizuka, K. et al., Proc. Natl. Acad. Sci. USA, 97,

722-727, 2000, étc.] or obtained by a method for obtaining a human antibody derived
from a phage display selected from a human antibody library [see Wormstone, 1. M.
et al., Investigative Ophthalmology & Visual Science. 43(7), p.2301-8, 2002,
Carmen, S. et al., Briefings in Functional Genomics and Proteomics, 1 (2), p.189-203,
2002; Siriwardena, D. ef 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




cytotoxicity exhibited by the anti-human ocul ospanin
anti body against a cell overexpressing human
ocul ospanin. To be nore specific, 293T cells
over expr essi ng human ocul ospanin are cul tured; then,
an anti-human ocul ospani i *dnti body is added at
various concentrations to the culture system Mouse
spleen cells are further added to the culture system
EIaRd fldtHodr @@dfiar evaiad@RPrpe hhab&ht titte.of athah@ahized mdlie is
rati o of induction of cell death for the cells
suiatdy exiptogsdi ng human 58 ocul ospanin i s determ ned.
The effect of an anti-human ocul ospanin anti body in
canéer A mpbatmreattichrohgosidberqvnteaing rany pvtohbpan sicnlpspmin
experinmental animal, nore specifically, by
angBeddhi steri ng the anti-human ocul ospanin antibody to a
transge
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ment or as an antibody for use 1 n I mmunol ogl cal

anfibSHBOSHSnIibit 18USIBI0RI ]l SRAHE of HEmbA S chI¥HRNR inARORGhg body,
skin cancer and nel anoma, a kind of skin cancer, may

in DéherBkds) 0aderabivh of areler sThdrefor aleyb@antbcantdds ®medicament,
di agnosed in accordance with the invention are not

in| pantidudat, 29 a Hespeeti@mgtsior Taecgr eJbatactinie mif i ananti-human
provi des a pharnmaceutical conposition containing an

ocalespaniiy ettbosly uh ospaalinngathigogigal actiaity adwmanyesatagpanin in
for treatnent, a _pharnaceutically acceptable diluent, .

vitg £ o detergnpgs by teabildyin whiiiesancerplaainpl aesl@ whiglhy hyman

auxi liary agent. subst.ance to b sed as a. ..

OB RAPRLE B HAPT S S c A ST FGp P RS ffo gDty activit

caff h@é fg%&%%%ﬂeﬁa{) CONRRL AN AN O LG RIEBTA! which
rnventron I's p efera y non-toxic to a patient to’
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I nventi on can contaln
against focus formation, colony formation and spheroid growth can be determined.
The cytotoxic activity of an anti-human oculospanin antibody against a cancer cell in
vitro can be determined by antibody-dependent cytotoxic  activity,
comp]ement—debendent 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




subst ances, suitable for inclusion in a preparation,
whi ch are capabl e of changi ng, naintaining, and
stabilizing pH, osnotic pressure, Vi scosi ty,
transparency, isotonic ggltion, aseptic condition,
stability, solubility, reléase rate, absorbtion rate,
and perneability. Exanples of such substances for
inclusion in a preparation include, but are not
ochlospanadist deteratimeto  ddicddfestioh ansingHymaneocubdspamineantibody n
gl utam ne, asparagine, arginine, and |lysjne;
cagget iircatwicdbpan bgdefegnised i ao At dsitgaen expfaum@gsé ripgnal, more
ascorbic acid, 59 sodiumsulfate and sodi um hydrogen
spegifigallye by @éﬂ@%@g ijeﬁﬂ“sh@%ho‘éﬂoiﬂ%@p%ﬂ)édy ’“& attFsgenic
borate buffers drocarbonate Tris- SO
oAl PR B  U 07 IgFpanghand, FIVETIWQIH&:% sﬁwa’taeﬁa the cancer
@%ents such as ethyl enedi am ne tetraacetate (EDTA);
npl ex form ng agents such as caff eine,

|
L R Ep—
ocBRsHnHE B &n ARBORS Spechitdily A gﬁr{g czﬁﬁ&b @Ql/sdéﬂirgs%lr%uﬁﬁnan

as nonosacchari des, di sacchari gl ucose, nmannose,
ocBR¥panimis YA aphi ﬂ]b(ﬁ(:a{?@én‘l &HECIZIUE Bs @ﬁahﬁﬂﬂl@éﬁmﬁ composition
flavors, diluents, enulsifiers, pol yvi nyl pyrrolidi ne;
foipliseSiarcdader W@ StnRne br fsar mbmyd"ﬁuh@rm\nﬂmghtologxcal diagnosis of
pol ypepti des, salifiable counter ions, benzal koni um
sudhh diisedee, Perthoayre, ofsaincey kkio @ord, andhinplen@sal 2 kind of skin
phenet hyl al cohol, nethyl paraben, propyl paraben,
cangsr.ofHx eli Inentiogefbibet aenesrs dhat ciy dicofeniep epioxiagaosed in
sol vents such as _glycerin, propylene glycol, and

acgpignee myjihdh %ln@nwre ngiiaitechiodBeRsI X a@pleR as manni t ol
and or bi t ol sorhates such as.s endl ents
PEC QQF%P’%‘dH"%g‘P PROYEE  GRA ORI SREPRIIGE SPRAPAE an

an? r fo%ﬁfo %n S yn?tkchoﬁ Tr Ia%xl £ (;eugng nﬁgé]ﬁfn E)?’ t{eatment

1est er st'abi anci ng agentsS such

ph%nac%ﬁ't‘fc,raﬁ accgjﬁgolé ofiRiehP! caéﬁl;rasbro'hﬁdlﬁz)ér € @Hlﬁﬁ?ﬁ&g preservative

agents; ansport agents, uents exci pi ents;
an@@ﬂ&@hpgnﬁngéﬁutlca| auxi l.iary agents such as sodi um
chloride, "“potassiumchloride, mannitol/sorbitol. The
anuntutdfantd s e Susbs taanc pharatidedically awccgpitapa padpagitionsin a
preferably 0.01 to 100 tines, nore preferably 0.1 to
phifindcemis] t enposgioghtcwidinpetoarthé - prasean ovedtospani preferably
anti body. Those skilled in the art can appropriately
nogdede id i eatigne tof whieh the phenmaceutiod| compositipp éparhetadannigtered,
a_pharmaceuti cal conposition dependi ng upon the
in yiegieidhe dorg 288 FPRACSIAUAN on rout e.

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, 1sotonic
condition, aseptic condition, stability, solubility, release rate, absorbtion rate, and
permeability. Examples of such substances for inclusion in a 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,




The excipient and carrier used in a pharnaceutica
conposition may be a |iquid or solid substance.

Exanpl es of a suitable excipient and carrier may

include injectable solutions, saline, artificia
cerebral spinal fluid and %ﬁ@j substances usually

used for parenteral adm nistration. Furthernore,

neutral saline and saline containing serum al bumn

may be used as a carrier. A pharmaceutical conposition
sodayn culfatejand ssottiving hiydfolger soffitegHhuif@ingoag®@nt sl aarphosphate,
acetate buffer of pH 4.0 to 5.5, 60 which may be )
ciggippbaaeritulers hydracrtsmnats Taisd16k salutiens ipistheaach g8 mannitol
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' ' \ i fi.call h tical
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deRHd; RABERG @R R &uER B b AL Qh&iddsY ‘aﬁ%éhiaﬁ&& gtg:g%tmannosa

using an appropriate excipient such as sucf

deRb; "BEROPHIRE polRABGSkichORs aGfRhkts NAat@rs! RBuLES8RbIsifiers,
I nvention can be prepared for parenteral use or for

pobyxahylpireolfditie; gpeeteroitiviee Sduchads & ahplet@lfr wHight polypeptides,
conmposition and concentration of a preparation can be

satifigden cdegensins denpdkortitva chintitienbsizoait, salicyliet dvod) thiAs:rosal,
an anti-human ocul ospani n anti body contained in a

phshethyiadeehdlc miethydpasdsnt iporpyinecabedi slglothexidine, poddentid, and
invention exhibits hr%her affinity for human

hygdeqgen disanide: sohveptshechasr glycerion @renydmer glyerl. and poliyegaylene
of .anti-hu ocul ospanin anti body for_ human ,

s Ao Sk fy aB iRl R Sk Oh Pl StubaEs Sivh as suspending
con t val ue t hat. i,s, _the | ower e Kd val ue

o RGP Sty bt Bl 2P Bt Py iRl Sich o
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subfdRE, MRR@ UsdreRbl; CarRRStIdnA @ tdRnRY e88Rport | ANEGRL | @fluents;
to a person can be determ ned. e humani zed

ex@iplidntd) URRTIO0 GhlbaniR0iical anililodyigsRy $ehasdM sidRier dfloride,
to a person as a single dose at an interval of 1 to 30

potiayism chlendea mmnitoBforibadut The dmboantl Gltheyy suhstameanydiesto a
of fornms of a pharmaceutical conposition of the

prepasationt isi preferably 9.0 Intoy 100 ¢imade mang eeefesbly Sucte H tidrdsphe
i.nfusions, suppository agents, pernasal agents,

weight of the anti-human oculdospanin antibody. Those skilled in the art can

appropriately determine the formulation suitable for preparation of a pharmaceutical

composition depending upon the disease and administration route.

The excipient and carrier used in a pharmaceutical composition may be a
liquid or solid substance. Examples of a suitable excipient and carrier may include
injectable solutions, saline, artificial cercbral 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,




subl i ngual agents, and percutaneous absorption agents.
7. Search for a substance having direct interaction
Accordi ng to another aspect, the present invention is
directed to a drug design ﬁpproach for obtaining a
subst ance capabl e of i nhi bf ing the activity of human
ocul ospani n based on the tertiary structure of the
protein. This approach is known as a rational drug
wldels ingp beetipdeamerntad nsthusehdtol endethectorirunds.c ophennthcentical
capable of - 61 efficiently inhibiting or activating
comppsitien iagegrdingcle s maseptramicotior thavingya eeletitt domgosition is
a I i gand, cofactor or DNA. As an exanple of such a
it 2 reasiGraEsR I ATRranral drug dom. iy a8 8 lyerhilized product

aerqga:z%eg&:%n PSS Al o s
N R R e G
PR LR IESAAGE Ve sag, Boyines,

subgt 3RsakQktichD Qbﬁb&éﬂ@&l ta@&rfh‘ﬁ@%' R Hesdpy qﬁ@entlon can be
ocul ospanin, a conputer-aid drug design neth

préfafddDYorCpdtemBrall 86l .or ABr %@ale%@nﬂﬁega@froﬁltﬁsﬁnél SalRe ﬁoh OWFhe
nnlecular wei ght conpound (I nternational . Publlcat|on

col¥Posifiod @hd Thndentiatiir oMy prdparatiohican befchoddrr depeadikipapBn the
which is expected to act as a novel genom c drug for

adtnimsitatig wiethodi c Asrdne amivhommdn arctiluspanis .anBhodpi conteinod in a
such a nmethod, it is possible to obtain a substance

phpsmriceitidah cromtpesition cadopiding o hanpresdl dayention Wlblts higher
directly binding to the human ocul ospanin_or y

affﬁmm for hirmgn ORUOSTHIEY oM™ B E ARG thmfﬁwty of anti-human

ulos anj. n t her fa tors. Further ccordi.n
ocl5eiet nefibeBndi Romi qsREsBRA: i xpeoiy B Abedisgeidton

cogs(%aﬁ/t t\'faqge aﬁl% %eﬁl%weﬁ‘ihe EH%T Oﬁiu' l?gﬁ%nt'he e%;lc fL’%Pf the

I 'nven ner pro

ph&%ac@@t‘i@a[ beﬂ) 1%1{] 6f @ﬁeébfékén\f Iﬂvenl?iHHBa"t] aol‘E)WGP%BQéq' I?'l"herefore

More speci present 1 nvention r el at es

ba&&l Sﬁlﬂhlﬁgthe%ﬁ@%ﬁoﬁﬁt stk ﬁa‘i’ﬁﬁ&éﬁ%a} R RItionf & the present
controlling the activity of human ocul ospanin. One

inaSIfee to afpesidatan bealetemintd. NELE Gdmenipd ks®duas beplodpanin

bringing a test protein sanple into contact with
anhborhnmay bk espamstered tth erpeimonssl agbglaglose pir ot mierval of 1 to 30
days in an amount of about 0.1 to 100 mg/kg.

Examples of forms of a pharmaceutical composition of the present invention
may include injéctions such as drip infusions, suppository agents, pernasal agents,
sublingual agents, and percutancous absorption agents.

7. Search for a substance having direct interaction

According to another aspect, the present invention is directed to 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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bi nding to the human ocul ospanin. Such a net hod

i ncludes purification of a protein by making use of

its affinity for purified human ocul ospanin. To

descri be nore specificall first, a sequence forned

of 6 histidines is bound to human ocul ospanin as an

affinity tag. The resul tant human ocul ospanin is

i ncubated in a cell extract solution (that is, a
efficigatly mhibténsedictivatogghuactowl suoh aslsarygeatioictivity or binding to

ni ckel -agarose) at 4C for 12 hours. Then, a o
a wa@aewf@%@rr%w Bar ASAp ergmple i sthet sompryag, & profagee inhibitor

m. xture ﬁgﬁ\?nd the mixture. is incqu ed at 4C fqr one
sehdg s Anpdily peeti Rgsantly gupissted cigr vk knpwn.  In"analyzing the

sufficient shed, with a washi ng byffer, 100 .
SRR Sl RTEGT b RusBE R e fingith e iR myention

vy h— , _
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refnQh& &ﬂc&vﬁ\ﬂ?lcﬁﬁ% Usd d CEGIHIMNE ! 1P s EHRS Wilor defg‘igning a

protein that Tan be purified as descri bed above
sub§tEhdedBS irthiltAE el funbichobhibsn oellbahiny atcdmputtrAided drug

ocul ospanin and a protein formng a conplex as a
desighunithod\{@CADB) cpit bt ebdd. Wisein ddange of thésctdsy, 4 Dwhindteeular

ocul ospani n, but having no binding activity for human
woghtl @sgmoid (IntdrogiopahBitdgaiiod We O0r5851 5) mbibeimg the action of

ocul ospanin [see Experinental Medicine, Supplenentary
AR-d| 15 KROWIBNW B gkpestedite gctmas a ropehgdenip tiugrar treaingmhronic

i nvestigation nethod" pp 215-219 (published by.Yodagsha
rhgggnatoidyarifriyip. - By vifuef sagh 3 @etheeint drpostinks te Obzanaa substance

stern, bl ot

o T 58 BB, LSRN 4 o
oSFERBUAS, o6 SHBNSE)Y S SRR pIRERL B BB DS Rl wa

otN&astioQr a manmalian cell (Experinental Medicine
uppl enentary vol une, New Genetic Engi neering

Han ghaakmPe bRedidingPldblriotie QSI%B(:%Y@% PR8N Rventidal Blakes to a
ybri

and "Checkmate mamal i an two

podyspedd aaaoidfed ol i @dmay oG of tiopaMeit, int&rion, in other
present invention is not limted to use of these

wore$, o darinel fpr@BiNAoofeoatrqdBing ther agivatly eifrhudianeatullgspain. - More
indirectly interacting with human oculospanin in this

specifiprdly, ithe prgsdnt avcation relatan e soreding néthert (9rotugh a partner
screening of a_ substance inhibiting the interaction

Profeinfob FOTRIpHEIE B8 arthdtyodihgman gcelrerasy t ner

One aspect of such a screening method comprises a step of bringing a test
protein sample ‘into contact with human oculospanin, thereby selecting a protein
binding to the human oculospanin.  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 1S incubated in 2 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




protein. Mre specifically, a fusion protein of human
ocul ospanin wth gl utathione-S-transferase can be
prepared. The fusion proteinis allowed to bind to a
m cropl ate covered with anti-glutathione-S-transferase
antibody and a biotinyl atef? partner protein is
brought into contact with the fusion protein. The
bi nding of the partner protein with the fusion
an fiRl @i xture aninkebAat aeredotisndihudl Kalkch@ephasPhaha®arrier is
conjugated with streptavidin. Wen the biotinyl ated
sufferdntigr wpshed evith ias wasldegl ,bufffes t 1 8B mMubsidandess adéed to the
added at the sane tine to select a substance which
mipfuetrist dete grprotemtipbeifisalbheinding th hemart oethesphuigiand contained in
protein and the %artner rotein. By this nethod, a
thesgphlsertraciesoditioe t [1ie RurifipdyProfein frea ¢ tpfgedrine yp stgucture.

A R

.1o, t t t ei ' th factor, th
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i .on Leant ai ni is f . I: : i

AR SRS, 15047 0. 0 Sy oo

forS Huffahe Geubisinid, DB abindfle REAERHD eybt@m%d oRARsHdA [see

activity of 'suppressing the function of human

ExPéthespaNi Meditine] S psRhihery 0 $516868N MioRBhbal CARERE 5,
agent, for exanple, a wuseful candi date substance as a

"Ttdnedripentl fectagentstigatiorpmetiod! pp 2afee9 (publisiaedsr dadiska Co.,
Wth a test nethod using an expression vector

Li¢¥mpri si ng the human ocul ospanin gene, as descri bed
above. Furthernore, when the obtained partner protein
hasAghdteraatvieyiethods, 8igphrie s ichping engthed tiit o¥rcofdapemurith
ocul ospani n, a pol ynucl eot.i de_having a nycl eotjde

Fag drstsie Slendodengetige Medidip pPagreniay  yiugse fie, Genetic
EndeeiAm Aol BTG ) s b ot e CitguandEo G hybria
oy g5A5Y SEE e TR Rl BB AR in Svppiomentay
voREA mgﬁaeﬂ&ﬁgﬁ&gnélepg% gir%]eeocﬁ& ggsé-%, 8hSy Yodosha Co.,

screening a cl or gehonic Tibrary.
Lt )b @ONREIgnate hdniBalGAaS® oWBHE FsteRPlohAffRawkd 8y Promega).

inhibitory activity against a function of hunan
Hooantg stpgpredent ivegiidnvie dotf lirbiedud use of these methods.

If cDNA of a partner protein directly or indirectly interacting with human
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
glutathione-S-transferase can be prepared. The fusion protein is allowed to bind to
a microplate covered with anti-glutathione-S-transferase antibody 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




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 thega% , _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 the resultant reconbi nant
subdtangss ez added ainthehsanizotipicofo sdlect pasitstance arhich promotes or
~anti-cancer 64 factor is produced and functions to
inkjbispthe Pinding pf the fatipproigin @agh terpasiapr grotain Ry this method, a
nner,, it is possible to treat canger. _a _net hod of
subsitaf diiesthgroiing éitethe HiTedpRrgteint 0n gePstanteodizeely| acting ophe
ene trag%f% tion using a virus vector and a

paﬁg -Rf?ﬁgaﬂ Caé‘ 1% st ecti on can be used [ Ni kkei .
Sci , ad, - Ry 20- 45 eni i cj-ne
2 S0 B o LS DR MR T e
faéﬁﬁ? PSR RTbr¥Rh &Ry the ?@%é&em%ﬁl BPYcifn SBRON containing
Theérapy" "Yodosha, Co., Ltd. (1996)]. Exanples oP gene
thikr RBSf.eclhi @ik USdeN@d subdiah&ts WiSeh Qhay A6l upéh MRS TGS, @fay be
i ntegrating DNA encoding an inhibitor or a nutated
seleedi on of the DNA into DNA virus or using a RNA
virus such as retrovirus, adenovirus, adeno-associ ated
vi r téhen the pptser proteis  obteamss fris dhayaatiy§y of owppréssing, thp blricton
virus, or sindbis virus and introducing the virus
of \hagtagrocilpspanan, bib aiy possibla essscennast motsangst agpnt, for example, a
retrovirus, adenovirus, adeno-associated virus, and
usefyl gangidate, pyhgtangg as pihararayfia REGt fpe PSR Canests i peroTdice
.non-viral ﬁne transfection include a negh d of .
WIEH it &%Fﬁg Y8R BPPESSOB N CHIOASHRTISIHE %?‘P?‘@rﬂ%‘%ﬂ@m
ool R KB5S SR s v
I t i .
o B res R R o AR o Bl Aol Al cp By ing
mdRoHEE s@uefREARBMBPRIMA | £ 513PEREorA8anPbRKC N 8eddNtherapy for
practice, there is an in vivo nethod for infroducing
cabA directly into the body, and an ex vivo nethod
which conprises taking a certain type of cells out of
t he Shcidy poiynticledidei cag boNAtdimidobyt helyzed the, andnd acid sequence
returning the cells into the body [N kkei Science, 4,
of (thggidpntifged dhili®yr, Fhwthesizing an oligonucleotide probe comprising a

nucleotide sequence encoding the amino acid sequence and screening a cDNA
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 1s integrated, for instance,
into a virus vector and a patient can be mfected with a virus {(attenuated) comprising

the resultant recombinant virus vector. In the body of the patient, an anti-cancer




Phar maceuti cal Monthly, 36(1), 23-48 (1994);

Experi nental Medicine, Extra nunber 12 (15) (1994)].

When the gene therapeutic agent is adm nistered in

accordance with the in i ? method, it is

adni ni stered through an ép% opri ate administration

route, such as a vein, artery, subcutaneous tissue,

i ntradermal tissue, or nuscle, which differs
factepesngdiodyced pod fuhetidng pe sopprdssspatierativoh siy oquicomsells\VWh @&n this

the agent is adm nistered 65 in accordance with an in
myingn ie phssible tofecagesnser. her apeuti ¢ agent is generally

prepared in the formof an injection; however |

f

nec éssamgthod of infresivaing 4 eensdcrapgutic agentyinip %éellbdunélva gene

Furt hernore, when the aggnt is Frﬁpared ésg t he for{P of
traﬁsﬁreF%BﬂBg DM THR SFIgh 8Df (fs BAR VB S MeREfdign can be used
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NGt R eba Doent bead et Sk SR e 2Pyt 13,09
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e N KB e B SR8y oficene

THeERNETRR6EH, OY., L3eausppe | D. No. | or a conplenmentary
sequence to a partial Sequence of this nucleotide

sequRRGples WT BeheUbaikiatioa sancal heds aRtios 8ASIdE NBEBRY of
As an antisense nolecule, use may be nade of DNA

integrating NA eacgliemen irdibitdr @r aheutatedveadidd ef theddNanas DNA
represented by Sequence ID No. 1 of the sequence

vittup S iusgrg an B No vimed sudyerserctrb Viyusp faddio viros, 3lene-assodiated, virus,
use maybe made of a stable DNA derivative such as a

hepies yHbrEERNEatBISIBYY Virs, pelio rauky@Hdeoniatseand introducing
derivative, or nprpholino derivative of the DNA or a

the; (VAP eVeRIQA 181y Av q?’ve Qfu s smothods Jistag| roMITuS AASNOFIS,
anti sense,nol ecul,e can. be introduced into.a cel] by a

oI HSER A PR RRia B A SapBGEN et | Brampigs of

nof AP l Sleb[}Ianls &5 t {n@%gggl I’Séfl(S(F OF ell i%lns?cjrin %Deglin}'esolgn %:)pa%mid
anti sense ol ecul & y formng a Ti posoﬁe CABSUTET POt

dilR¥ £ AR BRShd 1*215( Véléﬁ?]ﬁf‘on%et}{&?feggosla e ‘%Bf/}&}*’s lipofection,

ant’ sense sequence. an anti nse thera

midEdijedtichOkalchhf dhodpla® ESRARE afdWhdediopBeBa ShMBod. Of
activity of a protein encoded by the nucleotide

thaeJUNACectiapi@sadt Bdshie begmmencae blRfddeed. 1 of the

sequence listing. A conposition containing the

ant lf'eens e geht gumrehieobgaie asis efiadicias irapmetides ilreee is an in vivo
method for introducing DNA directly into the body, and an ex vive method which
comprises taking a certain type of cells out of the body, introducing DNA into the
cells, and returrﬁng 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, artery, subcutancous tissue, intradermal tissue, or muscle, which differs

depending upon the type of disease and symptoms. When the agent is administered




can be prepared by a known nethod including mxing a
phar maceutically acceptable carrier. Exanples of such
a carrier and the preparation nethod are described in
Applied Antisense O |gonucISotide Technol ogy (1998
Wley-Liss, Inc.). A prep ation containing an
anti sense oligonucleotide can be adm nistered orally
by mxing with a pharnmaceutically acceptable
inagmooipnécatgthexc izpi@nd nodthadi, | therndene i thetapenticl agent 6§ generally
tabl ets, capsul es, granul es, powder or syrup, or
preiméchinghe farth @aandnieetical; hypwiever6 bnedebrery, araustomagty used carrier
i njection, su p05|tory, atch, or external )
iy B addee oRurtTBES, WHicB shs aEdbHPTEBRCBEn piedpen o atipogome
kno usi ng dltlves exci pi ents, including
Ord??j’é aee%a?eg HP%W eiiﬁla’émé @@3%0% ﬁth)aﬂh%ﬂgose@wgagem may
ucose

G5 i P opienspl PBf BOPHERRY e SeStm AR biegpiratcd
angq%&%g%lggé&? a starch, and dextrln) cel | ul ose

crystall|ne cellulose); Arabic
gumy dc%a&gﬁaﬂemﬁ dsRpbhddl 7 @S ARG c
such a 'Iicatg ‘%ﬁrlva??ves e.g., a&h?m§%h§%b%8§éd by
Seglibicel . agbd1 wVAlcbRplcaRetRY Lé@i*pﬂa'nb'é”t@'a' A seuBh @l BfTthis
silicate, and magnesium alum nate netasilicate
nupleot i sdgasndeecag. be wsall @b Wnsohyatied gatisenghdspat e)\s an antisense
carbonates (e.g., calciumcarbonate), and sulfates
mélecge,, uamey b sullé af dPNA pabipily antnpbgesitsy i tncthe diveteotide
netal stearates (e.g., stearic acid, calciumstearate,
segrice rerjAwniadnby Seavcace)ID Nal & ofctiel ssiderice distingand formed
waxes % g beeswax and spernmaceti maxg boric acid;
gea%ra]éy e 521430 gigr£ aflse, yse rpay besariq s ssirblaidyA d@ny@me such
aci d; sodi.um benzpate; | eyci.ne; | aur
o b pspoTp e’ e |laﬂlgmh0§m%iﬂe 3%@%9 ﬁés‘ﬁvlamhohno

den% ea(%f“;'tﬂﬁfljﬁﬁ) on 4 staf)l eﬁﬁ}i (ﬂe ySive sucﬁ%d ésqug%ltﬁlg € Such

ate); starch derlvatlve

an gggise mo@&'u g{%ﬂhﬁ‘oﬁ&‘éh lﬁgb N%en bg 1neth0d known in the art of

roxypropy Iulose r oxy

th Iréwﬁtclﬁbéruioas or @@hwé Bylmjgyﬂ}{go!lﬂ @ﬁ?&nemﬁﬁ{agg@hou@rbq‘ the -
t he sane conpoun s as nent’i oned as exci pI ents; '

anflbSisOhRgsoald, by fagemng S lifisbidicagsuls lor blyas@resdag iviat LSt a
(e.g., low substitution degree hydroxypropyl cell ul ose,
vectar dexinge bin yantgdnlsel | sogeencear Schy aetdnyikant | thérage 15 useful for

cal cium inner-cross-linked carboxynethylcellul ose
tre@tjdg adjsegnscbanted ycabesyivepdifibyeef spratethemelediby $egiucleotide

(e , carboxynet hyl st arch, carboxynethylstarch
Se&‘éf‘@icwﬁpreéﬁ’éie@ P SeayengiHA Nool g theysequence listing.

A composition containing the antisense oligonucleotide useful as a medicine
can be prepared by a known method iﬁcluding mixing a pharmaceutically acceptable
carrier. Examples of such a carrier and the preparation method are described in
Applied Antisense Oligonucleotide Technology (1998 Wiley-Liss, Inc.). A
preparation containing 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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pyrrolidone); emulsifying agents including colloid
silica (bentnite and bee gum, netal hydroxi des
(e.g., magnesium hydroxi de and al um ni um hydr oxi de),
anionic surfactants (e.g., sodiumlauryl sulfate and
cal cium st earate); cationi €°strfact ant s (e.qg.
benzal koni um chl ori de) and non-ionic surfactants
(e.g., polyoxyethylene alkylether, polyoxyethylene

the dbhnt afh ahainjoctian duglobidery, gatths uar egernbhtprgpasatiod. These
ester); stabilizing agents including paraoxy

priyendvat esn Yeprgparedrby hkhowa meettenl uspraogplditingd:  par aben) ;
al cohols (e.g., chloro butanol, benzyl alcohol, and

exsmqmw iaehy ngélrg%%‘“o%c’lplelﬁé Ayl RoHERTHeENRibYs do 2., paviass] white

., phenol and cresol rosal ; .dehydro
Sug%re(ﬁ% ep 0SS MBEItgl 2R squg tﬁ’ﬂjh Q@%Yﬂﬂéfeﬁ (?ca AP gtarch,
weet e vor.s .and avor,s
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|sﬁer3| SySt e may e used |n a
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system’i expected to contri'bdte to 1 ncreasing t

silfdafDihd IbgMdsiunt ARG RATD SabiatilicAteh:hobstiYesaB G, Q:Efc'nﬁih ﬁf,’&'ogen

transportlng the conpound to a speC|f|c organ, tissue
phokphaed)] carbidnates (@g.¢ ealcibimcalkbodk @il and issifgtes{cq, QSR Ruifste);

not particularly limted as long as it is generally
lulbrseadt agands frotudingamptad steardtéspieds. batsgit adidpealdimmnstearate, and

system may be used whi ch includes pol yner conpl exes,
magasvoapsarae); taki; cobeighlenless, wab@e(@g bepsvrix andrspovmageti wax),

emul sifiers, mcelles, mcelle mxtures, or |iposones,

bopjc aﬁ}defaéip&bil“éd con b dak- apdipey @I%W)sslgﬁ@wﬁmm acid; softum
nultyghﬁ nesloH veS|cIe§HP f 2 f|0|%

a‘n“é’ Srfaes (S Pofliams PEPRspfyte and magnesium

b OB\ BTt (a0, AR o’ Bl S5

AT S RN PR e RPN Bioitygetulos

hyal?bxgéxja?'yd G cant Qiﬁ}blﬁmﬁﬁﬁﬁ%o@ mBbeLSIChind #29%ame

A unilamellar I'i pdsorre ranging fromo0.2 to
cothpbunds s Slehflondl eaRAbbRNB| disnegpeny apemyg ivclbdihgeellulose

proportion of macronol ecul es contained i n an aqueous
debuftives. @& gonpoomd carsti@atiencapdagrat ed hiydrogygropgneliulose,

aqueous inner nmenbrane and transported to the brain
cad@b(b/meihwlmlldbsfgi c atrbexsmistbyltdhnioseFr ahlenmat  amner-clsedigged

Bi oche
carboxymethy]cellulose 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 suifate and calcium stearate); 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




Sci., 1981, 6, 77). The liposone is generally conposed
of a mxture of alipid, particularly a phospholi pid,
nmore particularly a phospholipid having a high phase
transition tenperature, w ? one or nore types of
steroid, in particular, cholesterol. Exanples of a
l[ipid useful for producing a |liposone include
phosphati dyl conpounds such as phosphati dyl glycerol,
paphogp akeohely (e ghathlare bupsnok drearyldaltadwi.i anel, phenylethyl alcohol);
sphi ngol i pi d, phosphati dyl et hanol am ne, cer ebrosi de,

chl&ﬁ@l shdesidge . Phepols sk, phenol paikt ickasphir Wm%t@ﬁw dgheydro
di hat | h al
sciiiE: 1o POOecal OHIL RS PR SPeaarS. udegieprs and

aturated (that is, no double

ﬂaﬁgﬁée?%rqbf‘é%egn?n% f“ﬁ % the c14-c18 car bon at om chai n).
T R LARLER SR SR A B
a BGRRNELA e‘ijéi{) n SRk Ry bm%ml Adﬁitﬁff\' to %éﬁ%feﬁieﬂﬂoﬁéﬂ%@dﬂbds.

contal ning [1posonmes”can be used for passive
Th@%bllMﬁa]tcﬁﬁlﬁﬁsﬁém@ste%ﬁ%kﬁ&técﬂb%htﬂbme% And¥asa tﬁb B@Bility of
using a tendency inherent to |iposones, which tend to
thedde@hpaadtia the bbive ane effvidmiengoispeting lths yehponmlf toad specific
organ containing sinusoids. Alternatively, active
orgaar tetuerng cen bke ahdied n€ dolyidatulispleysionysistent ispoatqrmeticularly
for exanple, by binding a specific |igand thereto,
limjtedhasalongiasal ipeerceally veedt and Moy pxawnle, @thpa%baspvl dléspersion
Nati. Acad. ;Sci. (U S.A), 1993, 90, 8474),
SYSte @W&wsed Mqhuaalyd%wlm@" C&ﬁ&l@% %ﬁl@cwvﬂaw@wrosphere%

oelfipros s e ufulitoaat ‘f’*i(f% I Sttt eom iprvary, A

pr?t%%ra S(iJHXBﬂ%Fd]SP%rSI s(;%em doRBists of rfnrﬂ?yie IEJ%S?IHGS 4 VeSICCles of

r ans or cel er

an Gt ac\gﬁ@%‘tﬁawl:é 'v\?:fg a?ﬁ\% 1ﬂaetfﬁ'&9111t r?ytrgirﬁ?@hﬁg g@omgg'@nd to a

sur Spersion system ™ can

spé@@é biigsl tisﬁlé/(ﬁfrdeﬁlﬂﬁlaﬁﬁhb‘éﬂél SfMbicbRG GRS NS, 6,682 Blume and
delivery systemusing a |iposonme as a targeting

CeReaBiHchdn® oiBidphes.NA@a,| 11996NT2009 1 UsepphlBineA 0ol i Agivdyl Res.,
keeping tight association with a l'1pid bilayer, a
1994, @i3d 1 g; dlipnn and GtBigr GtechtiCpt Bidthah. | 199006, HOBAYer  of
the |liposone. To bind a lipid chain to the targeting
| i ganuanilapzalian digosanmk ramgingg froup8.2ctenl. BepmswdsizExanqplabl: of
of such a targeting |igand blndlng to _a specific cel
encapplaiing ﬁéﬁréfé;m%mﬁm@dzfmlmwlyw susrtancd meancueoyspbutfer.

mhlch a Ilgonucleoi (f
compound can be encapsulated in such an aqueous inner membrane and

transported to the brain cells in biological active form (Fraley et 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 temperature, 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, and ganglioside. Of these,




according to the present invention is desired to be
delivered include (1) hornone, growth factor or an
appropriate oligopeptide fragnent thereof binding to a
specific cellular receptor_predom nantly expressed by
a cell to which delivery’i&%desired; and” (2) a
pol ycl onal anti body, nonocl onal antibody, or an
appropriate fragnent thereof (e.g., Fab; F (ab')?2)
pastjpetariyivseful is didaythhogpiatid glrngl paerélge mihicheplipio peviety has 14 to 18
predom nantly found on a target cell. Two or nore bio
caghoniajanso isparticulie 16 to e darben alomscodpd exuraked liihat i, 11> double
69  single |liposone and adm nistered. A nedicinal o
bopd dptpresgnt WiBoliergl4-6 # fegionustam chggmpi Typigakplyspholipids

. targeting ability. of the contents _can be added to the
ingldq dﬁla%a%aﬁ I E‘%ﬁg}% lgajglet@m PResIYahidy shalinss Ape diptearoyl
ene,.of resent invention can be used in an anmount

ph@ﬂ???%ﬂ‘%ﬁﬁﬁfsynpton1intensity, age, etc. In the case
of - n.ni rat.i .| st Lini r .
o 15 SRR S SR LT s
or lakf#d taBE%ing d Qﬁaﬁssfv%_t%g%%qgmll lgé’ét@efiﬁéda@h?[% % tetfidn 8P} g}ee@n to

the case of injection, t ower nost mt per do

lipoSorRes] wiicH Rinaferabliute iithe 386l RIHIPRRAINSStend bMah organ
per dose is 1,000 ng (preferably 500 ng). Such a dose

conamifesiamkeidsi S heeadtiselbcactian e@ping, can ibblattaiitd by haydifying a
or intravenously. Now, the present invention wll be
lipoeomee, Speaiampba by pidewca spvedicilipadé thairdto,ypch wayirdfprotein coat
Exanpl es, which should not be construed as |limting
(Motighipy e eht Progy Biatli dead. St &J.61ad, 1998i PPdBAEI4), a monoclonal
Qperations regardi ng gene manj pul ation in the ) )
an?l‘gcrdyOwrrf& anpEepiAte Sinding pertioa) ipgar, 2l olBidd O dBOIGIN for its

ook R R R A B ERTE ErrRE nd Rhposivo
lished.b d,. i.ng, . Har bor L rato Pre
or BB R By TREL R, AR FEPRRL Bk B o wher

; n ' i J).qaC ' -
i ERBEIES ] fabhanc BEJGNER B LB CABAN 89S ot

ca® BRChbdiEiad iy vaNBiLARaRbdl Tori#@Mme! &Ll ddisBvesatd using a
profile analysis was perforned, using an EST probe

lipoAfhey et tdrgetinganeddd] © Hikmiads a Migahe (2 A3¢ b tapeting by keeping
manuf actured by Affynetrix) having a
tight association with a lipid bilayer, a lipid group is integrated into the lipid bilayer
of the liposome. To bind a lipid chain to the targeting ligand, various linking
groups can be used. Examples of such a targeting ligand binding to a specific cell
surface molecule predominantly found on the cell to which an oligonucleotide
according to the present invention 1s desired to be delivered include (1) hormone,
growth factor or an appropriate oligopeptide fragment thereof 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




nucl eoti de sequence partially overlapping with the
sequence represented by Sequence ID No. 1 of the
sequence listing, by use of the data base (GeneExpress
Sof tware System Rel ease 1. 4%2) provi ded by Genel ogic
conmpany. Expression of the uman ocul ospani n gene in
various cells was quantitatively conpared by
considering its transcription. As a result, the

singhe dipeseimoantl eMelisisiereds Amieé'rcdrw tagegaivp | ieprovemg inttmcellular
found to be significantl , conpared to the levels

stal:plhty ondfer tergpting ghipy e t {ﬁn%qﬂmthgiall@ebla@@ﬁi telthe colloidal

anples, 6 glia cell sanples, 62 70 epithelial cell
dlSE%T?FﬁPéESt‘?P val ues thereof were <0.0001, =0.0007, and
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llmlitl 15]3'9 dof @ uesQpRE&aibly S @y endlthel@peinddahigfitper dose is 1,000
Furt hernore, when skin sanples from 66 healthy

mgi (eteferablnal 0warg. ¢ Guplar @dlost tdanlBe wdshiaistmed sabpitasously,
derived fromthe nelanoma skin tissue, the anmount of
intnanarnsdmyp@riioha\'rmouﬂm mel anoma sanpl es was found to be
%gfl cantly higher (P _value=0.0007, Figure 2, uppe
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[ Exampl e ﬁ/ Acqui sition of the human ocul ospani n gene

or landnaoasgiiante witrtheprotocols thereof.
[Example 1] Screening of a gene specifically expressed in a cancer cell

Expression profile analysis was performed, using an EST probe (Affymetrix
GeneChip HG-133 probe 223795 at: manufactured by Affymetrix) having a
nucleotide seqﬁénce 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 result, the expression levels in 8

melanocyte samples were to found to be significantly high, compared to the levels in

other cells samples, including 12 blood-cell samples, 6 glia cell samples, 62




expression plasmd a) PCR reaction As a priner for

anpl i fyi ng human ocul ospanin cDNA by PCR,

ol i gonucl eoti des having the foll ow ng sequences were

synt hesi zed in accordance wth a customary method.

5" - CACCATGGAGGAGGCEGAGAGAAGLCG 3" (Prinmer 1, Sequence

ID No. 5 of the sequence listing) 71 -

5' - GCCCCGGEECGEGTTTGGECACCGE 3" (Pri ner 2, Sequence ID

No. 6 of the  sequence ljsting) Note that Prinmer i's
epithelipl gelhamelssi e"élé}ﬁ%tﬂi“’tﬁﬁ‘tfeé}’eEﬁ/ RdWOhg =R 0&9§e§nd <6.0001

e uence, ,upstream of the initiation

S%%W”é’fmf’ﬁ]é’fﬁzz EhRHIEHE n gene in other words,

¥ ﬂewg%%eoégﬁd@w%a 3} g iy QeGP o e ‘é%?%@red in
P e N o
CSHRFENG/th r&ipBG o bb skih QuBled AORRhSAIAS mmﬁm ahy 34 &em%ma

3" termnus of the vector when it 1S Iintegrated i1nto

sdokjfe| QO AGeBC U aRENTE RfDral R ticiBkethel thelRASHA RhiBpled was
integrate the gene into the vector whilst maintaining

fauhe o i Bt sigmificarnly thigh g@nevalky<i0ndBI012 Figu@n 1, lower panel).
ol i gonucl eoti de conposed of a chain conpl ement ary to a
Furtiedrmotsd, dibes elgjuemoples fomsthdatthy addividoble eterclesmpdoed with 12
1043 to 1065 of the sequence ID No. 1 of the sequence
mlelagpmﬁgsammles Futgawbafmmothwlwmaarm ta@umgthmqummof
DNA p ? manufactured(g InV|tro % in
traeea%%eet felanqmantaginieo Vag rigynd de . bavsigaiticantly hlgher (P

el oo gt 4 Spper g of tlgepﬁn';{ / :)I § 232? net | c

ol P 48, BP0 B B8 Wigfes e Ramsd 7 18 mapma
; M 0
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mSlafbinh sl 08 Founteh C%ﬁﬂcatrﬂly%gmr@ \Ea%eL@ 0203, ariRHR 2,
reaction solution. The PCR reaction was
lower panel).

Furthermore, when 13 healthy person's samples derived from lymph node
were compared to 12 melanoma samples derived from lymph node tissue, the amount
of transcription in the melanoma samples was found to be significantly higher (P
value=0.0011, the panel of Figure 3). |
[Example 2] Acquisition of the human oculospanin gene and construction of
expression plasmid

a) PCR recaction

As a primer for amplifying human oculospanin ¢DNA 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)




performed using a Peltier Thermal Cycler TPC 200 DNA
Engi ne (manufactured by M Research), first by
heati ng the PCR solution at 94C for 2 m nutes,
repeating 5 tinmes a ther n?i cycl e consisting of
reactions at 94C for 30 seconds and 65C for 2
mnutes; 5 tines a thermal cycle consisting of
reactions at 94C for 30 seconds, 60C for 40 seconds,
5'-@iC EBGEGEIIG GGE THGUC GEME-20( Franan?i sSedquetdenH3 No. 6 of the
thermal cycle consisting of reactions at 94C for 30
segmoondgingb5C for 40 seconds, and 68C for 72 one
m nute and 20 seconds; 35 tinmes a thermal cycle
consi sting of reactions at 94C for 30 seconds, 50C

for sec nds, and 68C for one ute . and 20 seconds
Noge, that ?Pﬁﬁgﬂ yS AR s%w cAlds rsprgted ol By aeiog ?ase%éﬁfgﬁg’ as a
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K‘é%éﬂ%ﬁt%%mmﬁog B8 4% BB ko 3E b rta Shullen i ene
BN, RSP LRI e, e cace

se ﬁ‘eﬁ@eg kf@)che ?@f?iel%tf”’tﬂef Mic[&ﬁh@ §e%l€cé’ ERTERL o PARIQRRORb. 1 to
sing the S.N. Free Purification Kit
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prot ocol provided. The concentration of cDNA thus
fops & Chaif conplashermita et Dytermigas of theDektvageheArialsyiatcprated
Software Version 3.5 (Kodak Digital Science EDAS290:
intoetheitlaoing vedobyEXGRARIT QR @ hmalek et prssiblet to istediale thigene into
Ladder which was used as a concentration reference.
they)vegopnivhidstomatifeiningnthe ovantegrnmiintheDiRBG. nt Brimge 2 is an
PENTR/ D- TOPO vector, The NMD31945 cDNA obtained in
ohaszwoél 2 agompesed |06 e ¢k SORPEMCBIERYT Y (3t TEPEP s Feruence

cop I QEFER BT FOURH) OTThE SERBRIARO vl P etuenee

IISPIrIOt ocol provided. I\/bre specifically, NWMD31945 cDNA
Wels m xed Wi th the pENTR/ D-TOPO vector, having
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Conpet ent col I’ (manufactured by Invitrogen) was

spbdiBaSiyOfon®Rd pusT e ﬂrﬁte;ﬁﬁﬁ@eDNmobt@ma ucs pbstaathed1@pshol/pl
cultured on an LB agar nedi um containing 50 g/m

sykthaanpding: 1 Ak syrglsatictprinier 2, 5qdloif 10| Rnifesplifidatiom Buffer, 1.5
exhi bited resi stance to kananycin,
pt of 10 mM dNTP Mix, 1 ul of 50 mM MgSQO,, 0.5 pg of PLATINUM Pfx DNA
polymerase, 10 pl of 10X PCRx Enhancer Solution, and 28.9 pl 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
MJ Research), first by heating the PCR solution at 94°C for 2 minutes, repeating 5
times a thermal cycle 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




were selected and cultured, in a liquid TB nedium
containing I m of 50 g/m kananycin, at 37C
overnight. Plasm d DNA was isolated and purified by
using a Montage Plasmd M751| prep96 Kit (manufactured
by MIlipore). Then, the plasmd DNA thus obtained
was subjected to a reaction using the Bi gDye
Term nator v3.0 Cycle Sequenci ng Ready Reaction Kit

one miaveand A cecanids B3 tmeepa ttevval cysteosindisting oheactions at 94°C
nucl eoti de sequence was anal yzed using_an ABlI PRI SM

foz 3¢ geqords, Ai:@a@& ieft0 ?‘330n@%mﬁ@|15§c@ lf@"e@lwl‘%‘b pig0 seconds and
Bi osyst ens) aresult, it confirmed that cDNA
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system ToO ex speci fi cal
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Invitrogen), 4 pl of LR Reaction Buf 0.3 g of
proEOOIRIDY IR0 NM cdiizd@fhion ENEDNA3hYs hrifiedNAS. detdoiniiediOby
were m xed and made up to a 20 1 reaction solution in
usd Bf HDf fneape Atadysisebatware Veodion B on(Kuelsk i)ig'm&é’d:idme EMZ%
at 25C for one hour. After the reaction,
manuresired b Kodaklswibl defdreapsitona dida &N hadde Wfpélit W@s el as a
at 37C for. 10 mnutes. Using the resulting reaction
COB?%@E?“@@@?M TOPI O Chenical ly Conpetent E. coli

cur PLF G b i%m'a%ﬁi?é SRCLHE 21 I a”%ﬁf%d—xﬁ% vectr

exh:Tg'l llLIM] 03]&—&6 u otbltaq cf n Cﬁxam QeYvas clodled ialto the

It ng- anpl CI n resi stance, ecte

ﬁ/ff"?éan IR nlmg)% J[Heq E‘fh’ﬂi@ {ﬁx@btﬂﬂ] ?O’ﬁb?bm(%\ﬁ?x% Kit

anpi C|II|n at ern| gh lasmd

(rrfaﬁt‘ii@%%dl gE} J:\'M 913 l%ﬁanﬂ@swﬂﬁ Qilleaﬁa?@{o&ﬂ‘ dpropﬂdédlf | Bfbre

by use of asm (manuf actured by Q AGEN).
spedER IR, eNig] 03 mwdzmsm G)\Fhsofmidde\mllhnﬁfé PENTESParhrO gesisor,

into cells, confirmation that the human ocul ospanin
hagmgel gposdunctase bowxiptheste th thameagpioe paffet suppliaf with the kit and

menbrane fraction from human ocul.ospani n expressi ng
ingwhted ftoroqus etemperatyre 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 sclected and cultured, in a liquid TB medium containing 1 ml of 50 pg/ml
kanamyecin, 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 BigDye 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




I mmunogen a) Transfection of NIH3T3 cells with the

pl asm d pcDNA3. 1- DEST40- NM 031945 NI H3T3 cells were

transfected with plasm d pcDNA3. 1- DEST40- NM 031945

obtained in Exanple 2 as _follows. The transfection of

the NIH3T3 cells was performed by |ipofection using

the 74 Lipofectam neTM 2000 Reagent manufactured by

Invitrogen. To explain nore specifically, first,
(mish 3 TBratichy dppbed Bipsgstamn dsea wesilt, Ylveaseconprmed that cDNA

sem -confluent state. Next, the cells were washed
(Sersacad P ANank phihst seguencedisheniaeng an oipay reatong, frapg)of the

nu%%h}fi@?’ Fg el ”eﬁ%%%%c@@éEgﬁhﬁﬁ@%@é@ﬁ%wmmwmed
. , . E , | of
GGt AT R AR oREm and 2 0 of plasmd DNA”
(PO e HEml s MhibordidPody ERRONRICRAA, blSYAs. 1/DEST40
I gne adde . o

af or eneén d manner were and m xe

L i , TofsySeHUMTHI &Blai
(n%ggfa%%d( %ﬁm‘gﬁ?’% ngf %?ﬁ%ﬁ?ﬁ%ﬁmsﬁ‘m D wg(Aflain more

spREASANRL 4Wer & eddeny ARGV MK €donabb®' E SMiMt(hPRuRBGEired by
t he Lipofectam ne solution were m xed and allowed to

InSitrageh)stililof R Reaaiont Bopiat aBuig of pENIR/DHTOPEOSNM_ 031945,
Thereafter, the DNA-Li pofectam ne solution mxture
andials3 agrlefl ptON®K3el /DEST40 avvle quikedired nagde3nCltd n BYplCBRiction
After 4 hours, | m of DVEM containing 10%fetal calf
sobuion i vids buldiite d The reagtior eplugompiag pilowee to gaart alrJCafior one
37C overnight in 5% CO2. b) Confirmation of expression
hoyy. tﬁﬁerprfﬁsfﬁaatwrpcmmflp@%melﬂmfs&@dﬁé g Ry jagepipn was

cel | Th | |t d t hus. obt ai d
perBmmo meg Crive 1Rt Loty MR bR g ot Rngot
T | | t t it.h.th .
bR En Gl GORREET) &5 “alil (hllufactured by Invitragony yiere
_ f | t 1 . O | i t A).qq-.
g oY Effireq 30 8 A MBRUE AR Il o A in.

THROWEAE U QF 0Bt RRFitGRNERHRIING résifBicamlcpetdaned and
for use in SDS

cuftured in 100 ml of hquid LB medium containing 50 pg/ml ampicillin at 37°C
overnight, and plasmid DNA (pcDNA3.1-DEST40-NM_031945) was isolated and
purified by use of Plasmid MAXI Kit (manufactured by QIAGEN).
[Example 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 for use as an
mmunogen

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




pol yacryl am de el ectrophoresi s (SDS-PAGE). SDS- PAGE
was performed using 12.5% pol yacryl am de gel (e PAGEL
E- T12. 5L; manufactured by ATTO corporation) under
reduci ng condi tions. Afterzgl ect rophoresi s, bands were

transferred fromthe polyacrylanmi de gel to a

Pol yvi nyl i dene Di fl uori de( PVDF) nenbrane (nmanufactured

by MIlipore) by use of a gel-nenbrane transfer
Liggipatmings” (MBB5R3agean uimaafacheed hy Myitysgin) iTo axplain more

transfer 75 buffer solution (192 nmM gl ycine, 20%
spevetidadipofirst, 28I H3W3 Tuells Wwepmdemwnt iner 6 olcllpiitagp te arsdini-combuent

4 C,_ 120 m nutes and 200 mA. After _transfer, the PVDF
statee ¥ ehethieeells e ovashed onvee ity antingic&ral NMEM cegﬁaﬁgng

an anti-VS-ta antlg@ (rranufgctured by Invitro
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add &IRRY Ahbe refanomer NUAL Eﬁgeﬁqﬁérf%lfe BEYN of tEEnIBEPFRBRM
was renoved and washed with PBS contai ning 0.05% Tween

(DRENheneinafdfalipsfeétamird™ 2000 Beagdht Kafe WRANMNAMRBS) The
once at roomtenperature for 15 mnutes and tw ce for

DA sbhutive snd ThieeLipafdcerming bdutienbraneined sint rbowté ta gand il
a new plastic ba To the bag, 30 ml of a solution
at em aemmm@m@ f@®r2 aninglesh Pherexiatathe PHBelipgfectamine solution

anti-rabbit anti bodzjéqg manuf act ured by Amer sham
TP} wa%a%edd@r tC@HS sberlfgedatg/t & 1p SHs06:- Tw@:@ﬁ’f Dpapgd ml

ded and n at roomtenper ne .h
OchfﬁatalfH%%@(ﬁ%‘anﬁ S5 B Ao obe osflh Sdhaiere
% Twe 5 once for 15 m nutes and four
Cu%rﬁggp?%? P@’emlg}ﬂtlggﬁ’gﬁzer washi ng, the rren‘?)r ane vvag
p| aﬁfd rﬁiﬁ%ﬁ ing Jd I m e&if}pnd hgvi ngyfhe Sr/ﬂasmid

ant1-VS-tag anti dy bound t reto was detected b

pchR@301- D@@,tr4m460@1dzlsqﬁmnmi%&1¢sctl on sol ution
‘(manuf actured by Anmersham Pharnmaci a). The nenbrane

was TRt a€leduliie pRaiver tapiobgifed wasaehves@RK glheitgithe datrol
Western blotting detection solution for one m nute and
covthming no c¢DNA  or NIH3T3  cells transfected with  the
pcDNA3.1-DEST40-NM_031945 obtained were washed with a PBS (-) buffer
solution (manufactured by Invitrogen). The cells were dispersed in a sample buffer
solution (manufactured by BioRad) containing 2-mercaptoethanol for use in SDS
polyacrylamide 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




exposed to an X-ray film(one mnute). As a result, a

band specific to the NIH3T3 cells having plasmd

pcDNA3. 1- DEST40- NMD31945 DNA i ntroduced therein was

detected due to the presen £ of the anti-VS-tag

anti body (Figure 4). c) Transfection of BALB-3T3 cells

wth the plasmd pcDNA3. | -DEST40-NM 031945 76

BALB- 3T3 cells (Anerican Type Culture Collection No.
bufiet sdiedn (IE2enMcglytine,e2D% mathanet BeinM Tirisy sndear uhg fﬂilqmgng

area: 500 cn2 manufactured by Sumtonp Bakelite Co.
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LB-3T3 cells was per I'i pof ecti on Usi ng

ba% ARRLT hhel Migh Jw@nﬁa@ﬁfdcﬁﬁed?egg@m@mwgmf actirigsl balgy the

ne Therapy Systens). To explain nore specifically,

antihes-egl dnsibvey 6 Ovaghiddlilveingrantss mgl ¢ Ieckuot fveeeadiRdidad the
DVEM To the cells, 500 m of the serumfree nmedium

bag DMsMhalwasat adae demipéreture fo ae3®unl Abbrcare harethe Gnerhbrane
of New DNA diluent and 240 g of plasm d DNA

was oD, andDRSTAbWNVPBS 199 8)nine §\9&r Barcebdl lisecinafter reforred

af orenent i oned met hod were added and m xed. To anot her

to 89" >l veesh 20tRFbD, onge 8t OmHemPETARP Pl %m’f%ﬁﬁnétt)wmfor
and 120 orterTM 2 Re vvere add a
Iﬁir&lée(ﬂ %h@ef%&% “EF‘FF‘B?H“%WBG W@%ﬁﬁéﬁ it BRRLs b Fo the

O
bag 00 E‘p é:P{u ion é:o amngOa ll'lﬁ)rrslfl:,lr 0%(}(%13?? lted afi‘h—rabblt IgG

R R 0 g S

TR SBNGES Qfas 2dAEd Fnd gﬁﬁﬁé{ at4oJ}H lﬂérﬁperwog BRS¢ BbH n%fter one
20% bovi ne serum was added in an anount of 50 mi/tray

hoaf) Gh& thleinbi 6@ vads (e dud abfowa6KId OURIVUSIN Twed) 20-PBS once for
Preparation of the cell nenbrane fraction

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, a band specific to the NIH3T3
cells having plasmid pcDNA3.1-DEST40-NM 031945 DNA introduced therein was
detected due to the presence of the anti-V5-tag antibody (Figure 4).

¢}  Transfection of BALB-3T3  cells with the  plasmd

pcDNA3.1-DEST40-NM_031945




The cells cultured by the aforenenti oned nethod were
washed with PBS (-) buffer solution (manufactured by
Invitrogen). The cells were collected using a cel
scraper (manufactured by_S%n'Iom) bakelite Co., Ltd.),
and suspended in 7 m of 5 "nmMTris buffer at pH 8.0.
The resulting cell solution was allowed to stand stil
at 4C for 30 minutes. The cells were crushed using a
DouBad.Bryp2 BllhdAogenirz 8iypd TuluBd Colledkes Noafd"1.-163) were
centrifuged at 1000G for 10 m nutes, The super natant
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theverlatidn toxthG: with 3N AHGerepontatiasedas ndsged 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 buffer 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




Japan SLC Inc.) After two weeks, the sane nenbrane
fraction solution (20 g protein/nouse) was injected
into the abdom nal cavity as a booster inmunization.
(4-2) Cell fusion The spl egg was excised froma nouse
at three days after the bodste i mruni zati on and :
added to 10 m of a serun+free RPM 1640 nedi um (10.4
g/l, - 78 RPM 1640 "N ssui"(l): manufactured by

(30N sl;ls)kias)PhraY radahiged adt 000G Lfod.10 rhwartes. naflice supaphiatantedas
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Triveigfer, M 801208 115mASFa ddddtidresti 3% @ﬂgﬂﬂfaﬁ@UQBF/ﬂTﬁs’buffer pH
Ajinonoto; hereinafter referred to as the

8.0 seretim lapartdi sequgnthfilly nent uthe) cetintpaeaipitege 18%atkddS  Then,
(manufactured by G bco BRL) at 37C in 5% CO2 gas such
cepimditgative vems|erfidensd tgingiad uhipacenttidegsdion apparg®s at 75,500G for
cells/m. The gyelona cells thus prepared were washed
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[Example 4] Immunization of mice and cell fusion
(4-1) Immunization
1 ml (total protein amount: 100 ug) of the membrane fraction solution of the
human oculosﬁanin expressing cells obtained in Example 3 was injected
intraperitoneally into BALB/c mice which were 4 to 10 weeks old (purchased from
Japan SLC Inc.) After two weeks, the same membrane fraction solution (20 pg
protein/mouse) was injected into the abdominal 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/,




was sl owy added by pipette whilst agitating the
pellet using the tip. Thereafter, I m of the
serumfree RPM nedium previously warnmed to 37C, was
gently added in twi ce and g further 7 m of
serumfree RPM nedi um was added. After
centrifugation, the supernatant was renoved and 10 n
of hypoxant hi ne am nopterin thym di ne nmedi um
R](Mér ev4af"MNassur'efer menbfbcumd bHANissedi Ridhmacemnodiaclour ddd.,
79 Boehri nger Nhnnheln% cont ai ni ng 10% FCS was
hemﬁfaar feprpée e "wnnsreeg® AMIymedigintaedmgningi HymiMh gIEPES
p. After 20 m of the HAT nmedi um containing 10% FCS
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The thymus gl and was excised from fenal e BALB/ c nouse

wathed hwier @it {QumifteerROkS @lcdivUsichasRe fnf 9érudeRe RPMI
SLC Inc.) and crushed on the nesh of a cell strainer

medBah lanGtheaiunerer ofiedils fnas tcommteld.by Fal con) using a
spatula. The cells passed through the nesh were
was Péelanm cesllovi NBI Hyypascean hTyre tCjirad i Grdlentéati URBB-18) were
&ggrelnafter referred to as the "HT nediuni,

cubried i Ak kY rb@ﬂl%émawfg@mredmnﬁnmmtocbﬁﬂaaiﬁq:rrrgfemd/oto as
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was d| der “ge
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serially diluted wth the feeder cell utlon unt i

andl i gl by cddk WRRohntsed cells was 5 cel I s/int, |
cell/m and 0.5 cells/m. Each of the sanples thus

pr epac 881 vwals sﬂpﬁr&ﬁﬁﬁ@ﬂatioﬂtoﬁnalm%aﬁwk B x<cHl leeltddriduh€ spleen

m croplate in an anount of 100 per well and cultured
celtsuPEGion pol5hpCAMtgasgf adpoub3 dtaS)% cells were mixed and subjected to
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 glycol 1500 (manufactured by Bochringer Mannhein{)
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
m twice and a further 7 ml of serum-free RPMI medium was added. After

centrifugation, the supernatant was removed and 10 m! of hypoxanthine aminopterin

thymidine medium (hereinafter referred to as "HAT medium”; manufactured by




(4-4) Screening (4-4-1) Cell ELISA Human ocul ospanin
expressing cells were maintained by culturing themin
RPM 1640 medi um (manufactured by | nvitrogen)
suppl enented with 10% fetal calf serum (manufactured
by Moregate Bi otech), 20 " m\PHEPES (manuf actured by 80
Sigma) and 55 M 2- ner capt oet hanol (manufactured by
Invitrogen) at 37Cin 5% CO2 gas. Human ocul ospanin
BekpngssMagniesin) sontainidpe 10WgBCEthmd addpdob Ipigehtasehilsheyeetly
seeded into a cell culture flask at a density of 2 x
agit@ngedihg hertp. andia @0t elithe dTAT 3naiays coaming hdlh FCS was
ocul ospani n expressing cells thus prepared were
adﬂ?‘bﬁhff wrvlgng selubon Bos fispensse tando et ¢olk et maroRjata at an
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r es BRnImifmgidummcnps di spensed to a  96-wel | U- bot t om
plate i n an anount of 100 I/well. The 96-well U bottom

pl atThe thvasucgaid ivhsi gedsadsirarg fambde BYOEB/chinome vda8Dlvead 4 to
15,000 rpmfor one mnute (Centrifugation condition
102y eckBhed gpypehased dimtn FesnrSardied) asi agsiaed2@0the hegh. of a cell
The 96-well U-bottom plate was tapped on the side
strgimef Hed! Buaisers peand fachieedhbyrdinlconk using paniivlaex ghe ssiln gassed
cells. To the suspension, hybr| doma cul ture supemat ant
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L 2. m di um cool ed. on i ce,
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condition 2, and the supernatant was renoved using a

codfathihg thepfusdél ceiolobtaid i0FPRBSHSVEBD) wht apakeedohy 1addblagwith
5% fetal calf serumto

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 prepared was dispensed into a
96-well cell culﬁre microplate in an amount of 100 pl per well and cultured at 37°C
in 5% CQO, 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




PBS(-) (manuf actured by N ssui Pharmaceutical Co.,
Ltd.) was added to the wells in an anount of 200 gl
per well. After stirring using a plate m xer,
centrifugation was perforpged under Centrifugation
condition 2 and the supernatant was renoved using a
200 | tip. Thereafter, the aforenentioned operation
was repeated twice. The 96-well U bottom plate was
Sigmppad ohuvhe-msérdepteaibdmt éntmiscspdivg hgrdgameat 31C in 5%
ocul ospanin expressing cells. To the suspension,
COreeexi dagearn apdpaunaneiprpisiigncellsg@ Hst logydmic growth phase
(manuf actured by Kirkegaad & Perry Lahoratorjes
W FAled i P LG ORK PRSIETIRST & dol b koM candgdtured for
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Centrifugation conditi a super nat ant was
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in an anount of 200 pl/well and stirred using a plate
of Nk e ,celteniasi Jougrd wee0.4%aniphih Uded sentie® Mthahifattudd by
and then the supernatant was renpbved using a 200 pd
Sigmp). Thiealeesifyt ef thetlhe ahomeomidspemedxpmssiag icells was adjusted
repeated twce. 'J;he 96-wel |l U-bottom pl ate was tapped
ustng thhmedivgetosher Fasells persulsindribie rdvelting medivoe was disagrisad o a
expressing cells. To the suspension,
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il abel counter, manufactured by PerkinEl mer I'nc.)

soldiofls Whodd @Wedittab bR wire Bafistd T8N 0QEUhDSNAMNN 2.5 pg/ml with a
expressing cells obtained in Exanple 3 were cultured

maign cgoledvoniice, Rieh adbied On ae dindantedriAipbiwed. 10%hiCheadtc-well
37C in 5% CX2 gas. A cell suspension solution,
U-priggrarmdale sosatirned veogtaaplateimixer (Rasehétyyodiby Raisrebio Inc.) at
intgll"vz Se(r)lfc, ?g 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 supernatant was removed using a 200 pl tip. A
solution (PBS-5%FBS) prepared by adding 5% fetal calf serum to
PBS(-)(manufactured by Nissut 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 a

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




into 96-well U bottom m croplate (manufactured by

Nunk) in an anmount of 50 pl/well and centrifuged (at

90 x g, 4C for 10 mi nutes). The supernatant was

renoved and the supernatant of the fused cells

cul tured in Section (4-3) @&bove was added in an

anmount of 50 pl/well and stirred. The plate was

all owed to stand for one hour on ice, subjected to
ocERBtdnid Ygkist) cals. 9Toxthg, sdperdstn, Hrd¥idudt eklcdnghtl-AEman

82 supernatant was renoved. The pellet was washed
IeGwingibody {tharmufidtmed byt Birkégahd & Meffyerabeodtotidsp diliRBS00 fold
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manner, the cells were imobilized. After.
Thegated, f hgabfpemémaion8d dpefatichCwaBr rédRattinuties) , THee 96-well
supernatant was renoved. The pell et was washed again
U-bottdm Qe lwasftapied dd dw g embiceito sukpehnflghe Soinat ioonloppanin
wel | and suspended in 100 1 of the flow cytonetric
expughding cgllsr  Twethe suspengomess celsrdevetopmant sserateotor perowidase
cytonetry. The intensity of FITC fluorescence emtted

(mppefactured BeNpeldinl sgennsamdiwstedaly 10aES\SPWETUYT psadded in
flow cyt ter (Epics Elite manufacture Coul ter
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mérificiired by Rerkamimespendi ng fusion cells were sel ected.
(4-5) doning

(4-4-2) Flow cytometry

The hufnan oculospanin expressing cells obtained in Example 3 were cultured
and grown in Ri’MI 1640 medium containing 10% FCS at 37°C in 5% CO; gas. A
cell suspension solution, prepared so as to contain 1 x 107 cells/mi, was dispensed
into 96-well U-bottom microplate (manufactured by Nunk) in an amount of 50
w/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 stirred. 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




The cells selected in Section (4-4) above were

subjected to a series of steps (4-3) to (4-4), five

tinmes. In this way, several hybridoma cl ones were

obtai ned which were capablg of producing a single

anti body capabl e of bindfné to human ocul ospanin

expressing cells but incapable of binding to the

non-transfected parent cells. 83 |[Exanple 5]
superathinticehs oemofedhuffhn peliel osparushedronioe vatiah faow ichmeyetric

Mouse-nmouse hybridoma cells constructed in Exanple 4
buffer sobitibn UPBE ¢antdining| 3% eFG$ andF0.0#di (mivk epdiminnpzide) 10060
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and gRdredier 30 10 of 8B d%afdethatin blufion Wik addbiduwmd plrospliahe solution
buffer solution (pH 8.0). The 1gG contained in the
mxoire tias mllowedhionstarkfodil 8 lyigirss bubes. wds tlos ndehsr, the cells were
purified using high performance |iquid chronmatographic
imappalizedus AffePL@tgipsatem (at Aflug o Cutoe d 0 byinPigak theciupprmatant
under the conditions described bel ow. Col um: DEAE )
waseisHiavede Bre palet oraintashed agan with d 09 gungf the flow cytometric
nuf.act ur ed har maci a) | vent : nmM sodj u
b“%Bé?}HH?%PBW?‘i and SRR i %8!.*10‘;}1 thg gy PUP@einy Buffer per
/ g.n El ution; | Msodi u hl.or | | i-pear .
wll ottt s sl B bR Bl B4R D ey of v

ﬂﬂ&@%lgcg\/@ﬁittfea ?ﬁ%r%; O(?ﬁté:@ﬁis iiﬁ].tegﬁf’ s%pl% SfeasutOf using, a £yow

anti y tite ant1 - human ocul ospani n ant 'bo

cytd & pldsaafté RAnWRASERIESKEdulRY) hihg Helidfor®hRQehgth of 488
usi ng human ocul ospanin protein. First, a menbrane
nnh BAC hidetecEoh wal-€lbngdh @paB@Am. When the FITC fluorescence intensity
of the human oculospanin expressing cells exposed to supernatant from the fusion
cell culture was much higher (about 100 to 1,000) than that (about 0.3) of the human
oculospanin expressing cells unexposed to the supernatant from the fusion cell

culture, the corrésponding fusion cells were selected.

{4-5) Cloning

The cells selected 1n 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 incapable of binding to the non-transfected parent

cells.




from human ocul ospani n expressing cells prepared in
Exanple 3 was added to a 96-well mcroplate for ELISA
in an anount of 100 pl/well and kept warmat 37C for
one hour. Then the nenbr a\r;\g%fracti on sol ution was

di scarded and each wel | washed three tines with

100 | of PBS-Tween per well. Then, 100 | of PBS

cont ai ni ng 2% bovi ne serum al bum n was added per well
[ErandplkSpt Pueifimtan & h@mkooc@dspaairemboerdonahbttéodwashi ng

three tines with 100 ] of PBS-Tween per well, 100 | of

t he Mluse-imomsé hglridonrn ¢edls cadsiorteshi Eeamplodr wergtcubed in 1

for one hour. Furthernore, after wells were washed
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each well at 415 nmwas neasured using a mcroplate

andl @B¢l @tiperf s egaericbyered hed fufaasfetred sntexh dlalyisismgbli(gtclusion
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by Grace Japan) and centrifuged at 3000 x g at 4C for
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portion of the filter was renoved, 15 m of PBS was
Fladded tal/bivestepper portion and again centrifuged at
3000 x g, and 4C for 2 hours. In all, this operation
Elgtzon: 1M sodium chloride linear concentration gradlent (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 pl/well and kept warm at 37°C
for one hour. Then the membrane fraction solution was discarded and each well

was washed three times with 100 ul of PBS-Tween per well. Then, 100 pi of PBS

containing 2% bovine serum albumin was added per well and kept warm at 37°C for




repeated five tines. At the 5th tinme of operation, the

centrifugation operation was performed until the

liquid amount in the upper portion of the filter

reached 0.5 m. The liquid,left in the upper portion

of the filter was used as a sanple of the anti-hunman

ocul ospani n anti body. [Exanple 6] Cytotoxic activity

85 Anti body-dependent cytotoxic activity was neasured
ona$ioan iAftkexvahinghheadiriesivtith 100he of e weén perneadl, 100 pl of

ocul ospani n expressing cells (ExanPIe 3) was counted
thbylutine frachphans bllded addient wgrmret BAY; ferhenedwinee nkurtheiopre,

of the cells was adjusted to 1 x 106 cells /m_ with _
afipprelle Baw wested threqames with dpeal 5P Baviwecagwn well, horseradish
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added, stirred and centrifuged at 1,500 rpmfor 5

staridrati lefor 5 Thinstewasidi thepeafpey thici absorbwae afeadatvet ah 415 nm was
further two tinmes. The BATDA | abel ed human ocul ospanin
menspred sising@ mefdpdate maderobt ai ned were resuspended in 10
m of RPM 1640 nedium An aliquot of 50 | (5 x 103
cel [(Gopsespenthe thedireheisorxsiting ihagh absorasase &epre wolegded and
well of a 96-well round bottom m cropl.ate, whi.c S
logled\oreid g antibesty affingy @algicﬁgonacﬁ]ﬁwp? fHEERPakedn & Efimn,
nti - human_ocul os i n,antj body. preyi.ousl y.adjust e
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Bl i 20510 IR o TR G TS 70
' a I tan [ t o146
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gl Wafc-agddechishiad giH LA) por tdlued. NBUSIE eRiatd whdlBBllected in a test

ocul ospanin anti body or RPM 1640 nmedi umin place of
tubd @oftyidirigd 011BS Shipef Med Frk-hydrochloride (pH 9.0). Immediately after
completion of the elution, the eluate was loaded onto the upper portion of an
ultrafilier 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 at 3000 x g, and 4°C for 2 hours. In all, this operation was
repeated five times. At the 5th time of operation, the centrifugation 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




Effector cells were prepared as follows. J774A. 1 cells
(avai l abl e from Daini ppon Pharmaceutical Co., Ltd.)
were cultured in the presence of 100 ng/m macrophage
colony stimulating factor (manufactured by Sigma) for
3 days. The nunber of J77 AR I cells was counted by
the tryphan bl ue staining nethod and then adjusted
with RPM nediumto a concentration of | x 106
cel lraftisbdy-Tepaddedt welotoxdE Sfivith heva® 6meeddred casndmbatdeamof
m cropl ate nenti oned above, an 100 | aliquot (1 x 105
biceitivey. of the cells was seeded. The micropl ate was
centrifuged at 1,500 rpmfor 5 mnutes and incubated
at 3henumbsopUopngaecespanin ggpicssingeclly (Faamnpled was counted
control well, 1% Tritaqn-X-100 was adtd d ipn place of
byt e typharblge s@inipg mefhedothgepnecairations @ﬁéﬁ&ls we$ pdjpsed to 1

T AL PR BSH STB GBS ERE D S vt
T T
BB ORI oA 20t Ui i PeliuE 1) v o

bié(écé%%e@l%d%@:@zhftel% &H@%?é"t&i@é}b@ylfd Lb@fdes(WAY\'iléﬂéling
time was ‘neasured. The rate of cell death induction

ageft, @RGhf0Rkd YaBerkaiBimba el Jaasediiand Wil andgHabaRa at 37°C
bel ow. Cell death induction rate (%9 = (fluorescent

in Ca ndarfoar diesidh fored30 mwmliles -whikckgriognd ircawalk forS tiimutes by
negative control well)/(the fluorescent count for the

inpoing ithe celomer ofo we¢ kulturbgokdvoun8 mbehthd BPMIheedium was
negative control well) x 100. By conparison with a _

adé@ﬁﬁtSﬁlmed andheantrifuegd ghily Ofmmn fop 2 anigpigs-unthis tvaghkigg operation
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ofgd;%(iig-g%ﬂyrouﬁ’a bR thifdpl 88 WiiclPhas PréliPEY Pepdred tWMdding a
purified mouse anti-human oculospanin antibody previously adjusted with RPMI
1640 medium to a concentration of 1 pg/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 further 30 minutes. To a negative control
well there was added either the purified mouse anti-human oculospanin antibody or
RPMI 1640 medium in place of the hybridoma supernatant.

Effector cells were prepared as follows. J774A.1 cells (available from
Dainippon Pharmaceutical Co., Ltd.) were cuitured 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 RPMJI medium to a concentration of 1 x 10° cells/ml.  To each well of




The NM 031945 eDNA obtai ned in Exanple 2a) was cl oned
into the PpENTR/ D-TOPO vector by using the pENTR
Directional TOPO cloning kit (manufactured by

I nvitrogen) in accordance ﬁ%th t he protocol provided.

The NM 031945 eDNA was ni Xéd wi th pENTR/ D- TOPO vect or
havi ng Topoi sonerase bound thereto, in a reaction
buffer provided with the kit and incubated at room 87
thd eepedlatound bbasm3Nickiptatt esentibéd gbdvee an €@ tiil atigpstodug t10°
obt ai ned, Oneshot TOPIO chem cally conpetent E. coli
cellsrarfithacelis wab frededivi Theoyam)plewe rveast geariibgednaidl , a¢fHrpm for 5
cultured in LB agar nediumcontaining 50 g/m |
mikEiga Ry incubiee af d4UT i Al £O2@sb ifor ¢8I ed0 & BejilgYeapnirol
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us O %a| neq was S.U ] ecte ?O a sequencing reaction
SR 80 Ty o Ml i

(mah@heeRld B oPEMakimbf)ewalCdded ] deTheeHlARNGRasWRsaken at room
anal yzed using an ABI PRI SM 3100 DNA Anal yzer

tertgp@ Bt cdrur e chibytes\pid tiddedBinpsyisibe it . flddesaertoeswth tinhd was
was confirmed that the cDNA (Sequence ID No. | of the

masgednce |isting) having an open reading frame of the
nucl eoti de sequence represented by Accession No.
vaoéhgzrstevﬁscq%nd@gh andgtipm 1n [gaclp mﬁma}‘- Topdatogdsest on the
Then, the gene was transferred into expression vector

eqpRNASIO DEST40 (manufactured by Invitrogen) by use
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Ly ! LR React |

bap g DR el B BB uBested, Buat e
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ich was all owed to react at or one hou After

Corr@geédngﬂﬁ%n LWl 4 @86t 10¢bntaidink Ry RPAIEI SR eliuMASt was
added and a reaction was perfornmed at 37C for 10

coffifthiédethat cdndahosf hORLRatlvenibsiinlny eXppegaiizantls kas Galuced by
(manuf actured by Invitrogen) were

addition of the purified mouse anti-human oculospanin antibody or the hybridoma
supernatant.
[Example 7] Preparation of human oculospanin expressing cells and their
membrane fraction as immunogen and antigen for detecting antibody.

a) Construction of plasmid pEF/DESTS51-NM 031945

The NM_031945 ¢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




transfected with the reaction product and cultured on
LB agar nmedium containing 50 g/m of anpicillin. The
resulting E. coli colonies, resistant to anpicillin,
were selected and incubatg? in 100 mM of liquid LB
medi um cont ai ni ng 50 g/ ni “ampicillin at 37C
overnight. As a result, plasm d DNA 88
( pcDNA3. 1- DEST40- NM 031945) was isol ated and purified
tertipdrimgrd foe 30l asmicd. VBXE the teattiom pfodotiusteaingy @alyari)OP10
Simlarly, the gene was transferred to the expression
chuehly cpBPLEESTS 0/ (manufagioradr byl Iiwitre gan) tyag drapsfoymed end
of the GatewayTM system To explain nore
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containing 50 g/m anpicillin. The resulting E. col
Re&Bli@NK@Sn acasdgicantith the prpbail Iprddedpeicenisddosidt aejnde was
cultured in 100 mM of liquid LB nedium containing 50
analygédriusiagpinc ABILi PRISM 339C DiveAmalyer. (mamifactengti thy Applied
pl asm d DNA ( pEF- DEST51- NM 031945) was i sol ated and
Bipspisteini)ed Aggi ragplt Hevam|casfiingedviby thricPNAreedpense JPSdp- gyof the
Q agen) 2 Transfection of BALB-3T3 cells and.293T
se@@npg ting) t19¥ME 48 nPREN mdir[aeéime m é@l@&%egﬁet@s Sgqugnce

cells avallable cIo
repigsopg o AGCaOE N9 VA POES e Ef? e nr@‘g‘ﬁjr Rif5ro
148 cn®2, manufactured by IWAKI) contalnlng Dul becco' s
ified Eagl e's nedium (hereinafter referred to as

the Q%ff?&ﬁs %@@ &%ﬁﬁ&ﬂﬁﬁ@ YHEST40

10% b0\/| ng‘%egr um acl%ore by Oélsgco, erei nafter
(lBhBERES 1Y 3SvirBR HECof Nthe Y@@ wasy 0 svkemd  More

sem - conf | dent state hereafter, the BALB- 3T§ cells

spB&fiBally; ansif setad'PWAR™ LR Clonase™ Enzyme Mix (manufactured by

V€

Invitrogen), 4 pl of LR Re&ction Buffer, 0.3 pg of pENTR/D-TOPO-NM_031945,
0.3 pgof 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 i of Proteinaée K was added and a reaction was performed at 37°C for 10 minutes.
OneShot TOP10 Chemically Competent E. coli (manufactured by Invitrogen) were
transfected with the reaction product and cultured on LB agar medium containing 50
ug/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, plasiud DNA




pl asm d pEF- DEST51- NM 031945. The Transfection of
BALB-3T3 cells was perfornmed by |ipofection using the
GeneporterTM 2 transfection reagent rmanufactured by
Gene Therapy Systens. More_specifically, the cells
were washed once with serfimfree medium (DVMEM and 20
m of the serumfree nedium89 (DVEM was added.
Then, to a 50 m Fal con tube, 0.6 nl of New DNA
(pedNKe Nt DESTE0-RM g03ab4 Pl asmi dolBA and purified using the Plasmid
( pEF- DEST51- NM _031945) recovered by the
MAPG Keh@mnudasboedrby Roagener e added and mi xed. To anot her
50 m Falcon tube, 0.35 n] of a serumfree nedi
( OpSimilehy, Ithe rgghe st iransterisg tey tﬂa@@xp@ﬁ&aoweﬁ%prFf’DESTSI
Geneporter TM 2 nt were added apg m xed. _The
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was I ntroduced in 293T cells as follows. |Introduction

wasnb@dddhan® 93ibwed! tes rvs dpepfoor fed loynisiteg OneShot TOP10
LI POFECTAM NE 2000 reagent (nmanufactured by

Chemit4llyogenpeteie @@3Mmapefdctirediey dndeghm) vare trandorgiadywith
of 2.5 x 105 cells/9.2 cnR and cultured at 37C

thovectomghtodingt obsRin@Omd ¢uﬁtuspd5on¢Bmay@ﬁéW enainigpe0 pgml
| of LIPOFECTAM NE 2000 reagent and 250 of OPTI - M

amplﬂélaucélaleswhﬁfﬁgv@m%ﬁ%%%r%@ﬁw éaafﬁqulhw werg gelqgted an

were m xed al | o react w t a ot her...at
C‘%lt&}fﬁﬁll BelHIaRO LT oD S5l G g S OEALATIRLE. at 37°C

thylene ub
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supernatant was renmoved fromthe 293T cells cultured

pIERBBYTENNMNg3 @Aasant i bi otic-free Dul becco's Mdified

Eagl e nedi um (manufactured by G bco) containing 10%

f et BACRI M 3Is@ilartavailable from RIKEN, clone A31) were cultured in 330
150 mm cell-culture dishes (culturing area: 148 cm’, manufactured 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-DESTS51- NM_031945. The Transfection of BALB-3T3 cells was
performed by lhpofection using the Geneporter' @ 2 transfection 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




(manuf actured by Moregate) was added to the cells in

an anount of 2 m /9.2 cnk2. The LI POFECTAM NE- DNA

solution m xture was added to the 293T cells and

I ncubated at 37C in 5% Cerr%as for 2 days. c)

Preparation of the cell nmenbrane fraction (10 Liter)

90 The cells cultured by the aforenentioned nethod

were washed with a PBS (-) buffer solution
(DOMBIND freast adided!  BlheBatni pPonl Pheemtubeufidcml oldew PN diluent

The cells were collected usi H%éa cell scraper
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adBECQVINY) cetin di halishh a6d pulhat® ans® C esBvened. Affa 3 heurs, the
precipitate, 14 m of 57% sucrose in Tris buffer was

mediperposeplacahdith 120) relce feldMEM sogaminie h@Yetbp vipreastivem peadish
78, 000G for 16 hours at 4C. As a result, the nmenbrane

anfdrcatfmed tat 6?"(1%@1’1&19136'11 5%(}@@ vvas recovered. To the

membrane fraction, m\/ITrls buf fer FFQ(YA
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fusion muni zat i on fxlO? cells of the human

aﬁcﬁmﬁmmﬂﬂw ORISR Susallksiupbin@ind€diured by Invitrogen)
were mixed and allowed to react with each other at room temperature for 5 minutes.
In another 5 ml polyethylene tube, 4 pg of plasmid (pEF-DESTS51- NM_031945) and
250 ul of OPTI-MEM 1 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 overnight 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 cm’.
The LIPOFECTAMINE-DNA solution mixture was added to the 293T cells and
incubated at 37°C in 5% CO; gas for 2 days.

c) Preparation of the cell membrane fraction (10 Liter)
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Exanple 7 were injected intraperitoneally into BALB/c
femal e mce which were 5 weeks old (purchased from
Japan SLC Inc.) After 2, 4, 6 and 8 weeks, the human
ocul ospani n gene expressin% cells (1x107 cell s/ nouse)
were injected intraperito QaTIy as a booster in the
sane manner. 91 - b) Cell fusion The spleen was
exci sed out froma nouse on the fourth day after the
booghekelld dudturddzat the afcaarderaidaed niethollOverk wakhal with a PBS (-)
serumfree MEM nedium (9.4 g/L, Eagle MEM nedium
buffik selutidr{ (nanufactufed diyuPethigppn\NPlssmaceRharln@eelitd)calfhe cells
Co., Ltd., hereinafter referred to as "serumfree MEM
ware d@ldnwe)d wra arell srgapeo (marHERRSd Dy iy AKI) g1 spspended 19230
sodi um h drogien carbonate, and 300

/i
mlQ gq ureiTeis bagiersolahep. PReh4t héhg fﬂsalélﬁg&sﬁ palufier @fﬂs allowed
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ultr e AELORB ShANERs TRAMWLGRRAI Y] RUEETA) b Bl RPcrtn8tadf was
the " medi um') contai ning 15% FBS (manuf act ured by

reéhvBd), 306 g/m glutamc acid, and 0.05 nmM
3-mer capt oet hanol at 37C in the presence of 7% carbon
di ofhdesupasaut hwdshadntti feged edt | 78)@0(KF tipr dild motutex memg an
1 x 106 cells/m. The nyeloma cells SP2/0 thus
ulicadenuifeghtine rppavash édawife¢tuted ySRBEGRMANpavEe precaiitate was
and suspended in serumfree MEM nedi um and the nunber
regsiversg) | Joviag Prespiiatce it mfied S3dpyugreselin Teig é}ﬁ’éfﬁwahsuperposed

sol ution containing cells, the nupber of
and SHPIESEG LAt GnatsB gradienb aipfS, QQQ& ' adouset r“s8 aftd 2wt

th%nlﬁs)(%a n%{&% t S0l u ?%% 3%’?% h aye\f’wavgaseﬁe% Veerg tlsne Vﬁén%brane

rna an

fra%%HH' &l rfﬁ Y5 uFEe?e,gﬁ"f'. vaat%' ARPRET &L 1ch? Liovg POOG

orne l'astic centri uge tu

fopeﬂ.ﬁmnbw r;{ Fsgf ﬁ% %ﬁ%iég%gﬁe;ﬁ ﬁteqttg lﬁgcg&c@l&@e 1500 pl
of(ﬁ'fxﬂ[wﬁ“ﬁ§ bufted phy7 by akddde@and then the cell solution was homogenized
by the Dounce type B homogenizer (10 strokes). The 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

1x10 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 human

oculospanin  gene expressing cells (1x107  cells/mouse) were injected

intraperitoneally as a booster in the same manner.
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sl ow y added whil e shaking the centrifuge tube.
Thereafter, 9 m of serumfree MEM nedi um previously
warmed at 37C was gently added in three tinmes. After
centrifugation, the supe[n?hagt was renoved and
hypoxant hi ne am nopterin ym di ne medi um

(hereinafter referred to as the "HAT nedi unf

manuf actured by 92 SIGWA) containing 20% FBS was
addéiCeBifwmgora pi pette while gently stirring with the
pipette tip such that the cell density becane 2.5x 106
cel Toenpleemies paisednaadifimm warouse opehe sertholay af@r e hooster

cell-culture mcroplate in an anount of 100 pl/we
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cells obtained in Section (b) above was serially

THé ¢eit @p&iseth dhadort Bes demifilged ab freggithte ehd Spledh 418,  The
HAT medium (HT nmediumin the case of 2nd cl oning or

spleat eel)s Waeanehdd teké mivalthe {elOmefedd BIEM nedamd aid suspended in
cells/well (50 cells/m). Each of the sanples thus
sepmne e SEMasedivmped seontinbeaof cellsouastcopfited00 | per
well, in a 96-well| mcroplate already containing 100
of theelomp colsdPRHMD vesrrl celhsedrincmyplogeegowdy wediym (peecdnafier
t 37Cin the presence of 7% carbon i oxi_de f or
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pl ate was seal ed

counted.

The SP2/0 cell suspension solution containing 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 containing 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




and stored -at 4C until use. Wen used, the plate was
returned to roomtenperature and washed three tines
usi ng a Serawasher (nmanufactured by Bio-Tec) through
whi ch PBS (PBS-T) containing 0.1% Tween 20 was
supplied. As a primary antibody, 50 | of cell culture
super nat ant obtai ned after 920-to 12 days of cel

fusion 93 was added to each well and allowed to stand
at roomtenperature for one hour. After conpletion of

SIUTWAS %&ﬁ'&lh Wok FHNG 9 ﬁﬂﬁr&éu?gn& gﬂﬁ% wiilRCe P9 BritBSwith

washed hree times wth PBS-T and "al kal i ne
th@fmﬁ&!aaﬁg%ecﬁ ahe! @ Nt HediRYSRchE® 2% | BODIs/m]. The HAT
(manufactured by Bl O SQU , diluted 5000 fold with a

mé&dilubt wen dispéised et adDé-wtallogell-attud inderpplonimianianguit 590100
BSA added to PBS-T, was added to the wells in an

planalaid cudfur&Datl IARE] in, thapeeseddeafietds tearbsh aliokidd ghd.  dtfter one
roomtenperature for one hour. After conpletion of

dayyh Greshel Afli oedivint iast avlded de olh thaer weldmini dnoapoung of 100 pl/well and
color-emtting substrate for_ al kal i ne phosphat ase,

thereaftery thsraedjpm mﬁe%rﬁaleeed witkefesh anedinppt lﬁtﬁwelfsatft%wea days.

returned to

o | ndystr Lt d
Tl}%g‘?ﬁvﬁéﬁ'ﬁﬁ rtg]llSUCE B’Fges 81'1 S | (fgo ng386lllilgew rllé@lfl% ('B]flltlon
ana]/y%g B %Hég: Buffer (97 m /1 diethanolanine, 0.1

H 9.8) and added to the wells in an
. The absorbance was neasured at
4 05 lt’:ﬂ Llrﬁlftxggg ggld 1r§ﬂNe

nm using a plate reader (manufactured

by Nal-qanereNdtiohHoRfaahy @efuledcdls dﬁltéiﬁ\éd: Wt QEbA Yb) above
HEK293 culture cells obtained in Exanple wer e

waUbdrian ¢ dlilufed AMEM tharedl Weh&igNsRFuRED Sclld % Fn%SHAtr BéGuit(HT
5% CO2 gas. After transfection, the cells were

medilintinahle toe oIéEnﬁ@Jlmsngndlaaer):Bédan&uls peh'sichn(18 atlimbnand 5
was prepared so as to contain 2 x 107 cells/m. The
celoMmiells(¥§pehsimdh  Jdiichtafothe wamplis Shen pregaiedt was0dispaniséd in an
V-shape bottom m cropl ates (manufactured by Com ng) in
amgyng 9 Lo Lbperseell, ing| 96- wg{.h m@rgg]a&;@l@quy gontaining 100 ul of the
centrifugatjon, (1000 x g, 20C for. 5 mnute
H @rgf‘élﬂlﬁ%et tthe m&gomé%weae affreda 34 pér ﬁetpa?ﬂenef of; 1 carbon
ed ﬁ @ cultured in step (c) above was added at
f 13a%g td/well, stirred, allowed to stand
st|I for 0.75 hours, centrifuged (1000 x g,
20C Sggghﬁgnutes), and then the supernatant was

remypdrIsA

The cell membrane fraction obtained in Example 7 was prepared in a solution
of 1 pug/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 pl 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 (manufactﬁred by Bio-Tec) through
which PBS (PBS-T) containing 0.1% Tween 20 was supplied. As a primary

antibody, 50 pl of cell culture supernatant obtained after 10 to 12 days of cell fusion
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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 | of
33-fold diluted rabbit anti-nouse |1gG anti body
(rmanuf actured by Wako Pufe”€nheni cal | ndustries Ltd.)
| abel ed with fluorescein-5-isothiocyanate (hereinafter
referred to as 94 "FITC') was added as a secondary
waniddeddy ,cash vadlleshd alistant sthnd lat @dorh aempattube Té one hour.
hours, and subjected to centrifugation (1000 x g, 20C
Aftayrcoppietivut efsthe rnéion supe theapramerywadibpdyroize ghlate wveas washed
pel | et was washed twice with flow cytonetry buffer
fhliSFQ |tm@esrmh IPBReT land nlkaline pb@ﬁpb@ltasm labpled fanbwneysedabt arrylbody

i n an_anmount of Thi s was used as
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F
solyaBl ot BPE EAESh SRET IS P S Fostb taﬂ@wsﬁwswmoum

of 0 WLt Pl 3o oy “BuOR 1 D%R)%@P?fséﬁ? 1ot LR 2 ater
coﬁ-ﬁé V&'ﬁ% relipat&eh he Qgﬂotnﬁﬁ' anft a%ﬁ?ﬁ B gg st GRE for

l'uorescent intensity t Ran T
aIlEa‘h%@ %Jh%ﬂihata@é( - ﬁftﬁ)‘pﬁ&y@ ShbsHhbR, ‘M’JaGHZ(F) RENPPEﬁfaHﬁ‘faé‘t%fred by
he fusion cell cul'ture was not . d oni ng
WIE@P@%I dHEensied! Qﬁdt@d‘lds Lt eetsrned td ﬂiona&@mrme Gvas dissolved to
subjected twice to the operations of a series of
a sbepatratjort of d) .mgal ainr pNBPt Bufav é7almiiy bicticoolamitgn@s g/
wer e obtained which produced a nonocl onal anti body
Mypfil: chl 04, pils 98D apEKASS] tor theswelht inexprmgsningl 1@k pl/wellbuihe
does not bind to cells into which the anti-human
absarbirssyeasimeasyise @b 49 onm andLSRinn Heise Agdatp grsder (manufactured
introduced. One of the hybridoma strains thus cloned
byv%%lgellfég?%éteé@hﬁga H3B8- 2C9- 4F3 and deposited at the
I nt i onal tent Organi sm Depositary of the
%oﬁg:t‘ ‘?’r?%“tof“t Jtye of Advanced Industrial Science

TGC?’EP%%V@%@?QFHE ALY it B 1R ARORE b B

m&h- oI ® EGHA; o 317°@1ﬂ0§%‘2f@2| gANt h%g%aﬂg}gchon the cells

nouse- Nnbuse oma prepared i'n” Exanpl e

w&H SRE0La diok r24l-ﬁéur§raﬂh Wit si@p&RAsesiliadd s @frephre@ 3D86s to
cells/mM and allowed to stand still at 37Cin the

coftafis 2 nC B0’ afel1#401 c aThe Beltl sipspbtitor soluBortas disphised it Weewell
sol ution thus obtained

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 aﬁd 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 iaellet 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 ul of 33-fold
diluted rabbit anti-mouse IgG antibody (manufactured by Wako Pure Chemical

Industries Ltd.) labeled with fluorescein-5-isothiocyanate (herenafter referred to as




was centrifuged at 1,600 rpmfor 5 mnutes. The
super nat ant was recovered and 19gG was roughly
purified as follows: Binding buffer: pH 7.0 (20 mV
Na2HPO4. 12H20, 20 nmM Na2HPO4 2H20) Elution buffer: pH
3.0, 100 nmM gl yci ne- HCl 95°% Neutralization buffer: pH
9.0, 1 MTris-HO A reqU|S|te al i quot of Protein G
carrier (manufactured by Amersham Bi osciences) was
"FITakE RvasAldded askheogidanasntitedpysltbwddhe paet ailhofice for 0.75
carrier aliquot was washed twice with ultra pure
houwat end asul)jeseedhed contafngativtn (GO0 bi di20GChidk f 2rminufERe  The
bi ndi ng buffer was added to the protein G aliquot
supsanatimrwasoremmived.aths Poblefevas whihed yiwicPhgith flowes yioweiye butfer
slurry was added to the supernatant of the hybridoma,

usingd SBeémQIi #y HsRended indhe How sytoancity bufler ap ab 4meypt ef 500
i A ;réi‘se?vﬁ%*léé 5 choBRE o (I SBFeDe A 100 sampfe the
in@BHb ARG Madteikfee, Sk i Ful el SRRuiEthntioR iy
(F@}%odé plffan%k wrsdﬂb;og%fg@gﬁﬂj%; 2+ %ﬁaup@gzagg%@i o@agg nf$hda

ter o e tu

defe@ﬂbr?%@vé}u: Cgtﬁ‘f)f exy My meRybatt weeklsdcelh WetdQi&led f%‘rﬁ the

centrifuge 00 x g, 4C for 20 mnutes. Wile the
samplet xRttt OhigB& IEQ"O MudrbRent! iQWALItPOER itledse @F HHIKBI thdrBlent
was renoved, the eluate was added such that the liquid
expieesing cdli tb mldhphe surearatdno nf bk fhdien Edll tudturavass it abdabt
50 1. After the whol e anbunt of eluate was added, PBS
(-) ewebnagded in the volune 3 tines as large as the
eluate. In this manner, buffer exchange was
per e wells. scietedlin dhe sten @h mbove were supipeled pisice i@ e opprations
the filter was treated as the %&?i - hupan ocul ospani,n

of é‘r%ei‘”iﬁ%él? sfaﬁﬁ o dy Ex’%?n@pFeéu tojev qna, elepey wr%bt%med
whigh Bt Seere aabodatin B ?Qn‘)lﬁ%ﬁgﬁﬁ ARG pressing
ce%( TR dg n&slg)%] It@ ?lgsg{ngjs %\}th%gl @glﬁﬁgﬁﬁgjﬁa&cﬁ%sg%in expression

wasS coun ue st

pl%ﬁh@ %J %ngé&efn%ﬁﬁ&ﬁ t bﬁe JTaRE %@Bﬁ@érh@@tr&lﬁs g (ﬁ@ﬁédswas

was adjusted wth RPM 1640 nedi um ( manuf act ured by

debiBMattd QgamBALCeiapaf inar ddpRbieddr &dtHeOmagnatisnM Paest ORgahism
contai ning 10% fetal bovine

Depositary of the National 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 moﬁse—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 centrifuged at 1,600 rpm for 5 minutes. The supernatant was recovered and
1gG was roughly purified as follows:
Binding bufter: pH 7.0 (20 mM Na;HPO4-12H,0, 20 mM NaHPO4-2H;0O)
Elution buffer: pH 3.0, 100 mM glycine-HCI




serum (manufactured by Miregate) to 8 x 105 cells/0.4

m. Then 40 | of Chrom um51 (sodium chronate

manuf act ured by Amersham Bi osci ence) was added to the

cells, the cells were |ncu9§ted at 37Cin 5% C®2 for 2

hours. To the cells, 8 mnml“of RPM nedi um was added,

stirred and then centrlfuged at 1,500 rpmfor 5 96

m nutes. This washi ng operation was repeated further
NetuiaGeatioTie (feh pbn®.0mM TristdGEl ed human ocul ospani n

expressing cells thus obtai ned were resuspended in 4

m  Aofre@Pite mEdRUnPhnolErdédoaricn (Genwarredo byg Amersham

botton1p|at 50,1 of 5 g/ urified nouse
Bigspignegi) T&E%ﬂ os‘%\%‘ﬁ “ﬂ‘a&ﬁ}c WB%B?“%\%ﬁ% Eeeg‘%“% [ ggotipr aliquot
was al.ready pres
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neasur enen i'um was ad
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nouse emal e, 7 weeks old) in accordance with the
th€ bﬁlﬁmgamffdfret hae: witteiy, thhelutieh buffankes addked 16 Qlloiveshtibydy
the tryphan blue staining nethod, the concentration
to @futé.heTlpetihate wess rackivsit ed a wihchcdrPihingedintralizagiod bsffer in an
107 cells/m. The cells were seeded into 96-wel | _
anmogohdl Bd0 06 terdletiaphifees The dnatemdmdedfonm@lelumx rs)rtlon

x106 cells% per wel | centrlfu%ed at 1,500 rpmfo
of g lfraddter ghesale bed Amgeomlra Wewcmzmﬁfa?mz?dmwghpore)

To th e congr wel |, 2% Trjton-X-100
aﬂé&a@&%a@ 3@%0 e f‘t%?@f%oe‘@fwescel\%iq die giengr cplfeted in the
t el the Chrao m 51 .1 abel .
lcnggn? d§ r'ﬁheex 6?re‘§f neg%vgaq e efFuat%: was ggg J]g Flg%xntgat the hquid
ad
A é’?ﬁé@%b on e FRM AT MR, SRR 0 B Scyo
offeﬁfate“wti@éﬂd%d PRS kf)@\fastaagecpﬁh' thl K/@luﬁiépﬁﬁﬁ‘ﬁﬁ glar the eluate.
taken from each of the wells and transferred a
In 98s Welhherl biferRh a1 g€ MR pEdsdinbded Thb Yiqtielrlkit ﬁlE’[HEEij)))er pidion
pl ate was dehydrated at 50C overnight, the anount of
of @ lmar wns Bikaied ae dehentiHumanasulvepaun editody aampler opl at e

scintillation counter (TopCourt NTX, nmanufactured by
[ERamRlcriBl mg;‘ry)qtoxic activity

As an index of biological activity, 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
concentration of the cells was adjusted with RPMI 1640 medium (manufactured by
Invitrogen, hereinafter referred to as "RPMI medium") containing 10% fetal bovine
serum (manufactured by Moregate) to 8 x 10° cells/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, stirred and then centrifuged at 1,500 rpm for 5




The rate at which cell death was induced in each well
was cal culated in accordance with the follow ng
formula: 97 Cell death induction rate (% =
(radioactivity count for each test well - background
count for the negative caontyrol well)/(the
radi oactivity count for the positive control well -
background count for the negative control well) x 100.
Compared to the negative control, it was confirmed
mingtas. adbist Weing opdrationpyay fepeafedrbudleer dwide- hiha i hromiom-51
ocul ospani n anti body (Figure 5) induced cell death in
labgled hypam ACPetrrBEpaRTISIES selssSibn gbamerd wvere Fgusnepged 1n 4 ml
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activity agal nst ocul ospani n expressing cells an

mBdaraiRee Ul it ak PMIORR@ISHT ival Added!t ine PlacB JofC 8HRC Blirificd mouse
contai ning the anti body. Sequence list free text

anfielguaemceul ddp@on aftibddgR sense priner for human

ocul ospanin anplification. 98 - CLAIMS 1. An anti body

whi difestve aietls oedre yprépanads at mentineed belolvos Janispleanceehlaswere

cytotoxic activity against a cell expressing that
takgro frepn BALB/apnudyy ingusty (frmialeh 7speelist plalinyacperdancet with the

protein having an am no acid sequence represented by .
cus@awaﬁ%ﬂw - NGher (b oqllyamahes e ceunted by Hy il blog paining

i no, acid segue repr esent.e . ce, D No, 4. 4
mefod e BEaRERn Pt FORLNE MUTCH WBICYE Grdm Lo 1.5 x10
[{Vi ' a . i n rotei.n(s 3,

o35 ke 308 Wy S SALL PSRN RSB 540 Plsin o
arhdlint B4 06 e (£3589l leM! Lohtdifg@Nh! PIAY 3

C(gﬂ [ame dlé : é b C)@POF%I%P é)i@ft:y‘eﬁ, Eéﬁtﬂlﬁlg@tp A rﬁﬁqﬁpggﬂﬁutes
and incubated at 37°C in 5% CO, for 4 hours. To the positive control well, 2%
Triton-X-100 was added in place of the effector cells in order to completely kill the
Chromium-51 labeled human oculospanin expressing cells. To the background
measurement well, the RPMI medium was added in place of the effector cells.
Next, incubation was performed for 4 hours, 50 pl of the culture supernatant was
taken from each of the wells and transferred to a 96-well Luma Plate (manufactured
by PerkinElmer). The plate was dehydrated at 50°C overnight, the amount of
Chromium-51 in each well was measured by a microplate 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:




4  An antibody according to claiml or 2,

characterized in that the cytotoxic activity is

conpl erment - dependent cytotoxicity. 5. An anti body

according to claim1 or 2, characterized in that the

cytotoxic activity is conp}pnent dependent

cell-nediated cytotoxicity.” 6. An anti body accordi ng

to claiml or 2, characterized in that the cytotoxic

activity is apoptosis induction. 7. An anti body

accdrall dgathoindwstionneteofeg |-ai(raglidactivitys comﬁafoac@aehutzﬁdwell -

in that said antlbody I's a nonocl onal anti body. An
bagkeroyad\coxpt &rdthegnagativg spardt, weltithe radipactiyity ncoulntatfor the

POREE: o%%%éﬁw%ﬂ{z%mp B4 G 75 G G55V AMEH T TR 00
f cl 1 d
O RhihPRed do W RBEHS s RlB Vet GottimTen RS EPER ot the

r , [
lﬁﬁfﬁﬁh@%&gaa?@@é#%ﬁa&%@ Fd bk ) TRARE B UERH in e
&GHO ng to any one of clains 1 to
hﬂ%ﬁﬂéﬁ%ﬁ%&?@%ﬁ%ﬁd |Hk$ﬁat said antibody is an 1gG
anti body. 12. A nethod of detecting skin cancer,
conprising the steps 1) to 4) of 1) extracting a total
mBMNArifIr 8pdlicability om a speci men taken from a test
subject; 2) extracting a total RNA fraction froma
spedyremtueakighe prasentanhadionhit wasufopsd that Be emmessidonigvel of
the expression | evel of a polynucl eotide represented
huyyyan peulospehinoin mglaaymaris isignificante high alA@m{) ifg de ttho meesent
deri ved fron1steps a pol ynucl eot i de
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Sequence list free text

Sequence ID No. 5: PCR sense primer for human oculospanin amplification.




4) analyzing the difference in expression |level of the

pol ynucl eoti de between the total RNA fractions

derived fromstep 1) and step 2), neasured in the step

3) and thereby detecting in cancer in the test

subj ect of step 1). 13. A nethod of detecting skin

cancer, conprising the steps 1) to 3) of 1) neasuring

the expression | evel of a protein conprising an am no
CladMB sequence represented by Sequence ID No. 2 of the

sequence listing and/or the 100 expression |level of a
1. pr ofsiantibedpi whichnpanicaly oidd te bymen oeulpspnmsadthad chiptoxic

Sequence ID No. 4, in a specinmen taken froma test
actiihy aainst pyelhegsesping dhat BEoteRpr essi on | evel of at | east

one of the proteins according to step 1) in a

speci nen taken froma healthy subject; and 3) ,

lLyzi di f.f i ' l.evel .b he.
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aciﬁ%egﬁelﬂzg’ refrBRABART $486ndeND B! 4 1JF8hS K len&ANGRE ahd which
mel anoma. "15. A nméthod according to claim 12 or "claim
had bytoGRATREVRY h@tht b Bell Biredsh® theyRi@AEH.oN | evel of the

pol ynucl eotide is neasured by Northern blotting, dot
blotting, slot blotting, RT-PCR, ribonucl ease
protection assay or a run-on assay. 16. A nethod
3. acceamndarmibody acdcading k@ obaimc } airmd, leharactvazed e that gble icptotoxic
that the expression |evel of the polynucleotide is
activitisig ﬂ@@bqquicﬁge@egbqﬁﬁél-@hﬁﬁpted cy®itexagity. pr epar ed from
DNAs conpri sing conpl enentary DNAs derived fromthe
specimen or partial sequences of the conplenentary
.17, A nmet hod accor.di ng aim.13 or cla

to cl jml4, .
4. ChafachiPPRL AT PR THE | ot TGIRTEEY & T 1pgyiotoxic

rotein is neasure sing an, anti body or a |igand
ac{?\ﬂﬁ’clﬁ CO@B%&'FPF@%W@@ l{fc# g)xt]cdtyt' he protein. 18. A nethod
according to claim13 or claim 14, characterized in

that the expression |evel of the protein is neasured
5. by WesiRmBdPeddréing to AP4imPh Qrtd NGeradlcBled in that the cytotoxic

activity is complement-dependent cell-mediated cytotoxicity.

6. An antibody according 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 2 monoclonal antibody.

8. An antibody according to claim 7, characterized in that said antibody is

produced by mouse hybridoma O3B8-2C9-4F3 (FERM BP-08627).




blotting or enzyne-linked i nmunosorbent assay (ELISA
met hod). 101 19. A detection kit for skin cancer
conprising at | east one conmponent selected from the
following 1) to 3): 1) an oligonucleotide priner 15 to
30 contiguous bases in Ien%%h capabl e of specifically
anplifying a pol ynucl eoti de“conprising a nucl eotide
sequence represented by Sequence ID No. 1 of the
9.5 €qURGRiHJIS a8 ding)to anPBhy PRELARN 1 €88 PUARRePZe M that said
| ess than 15 conti guous™ nucl eoti des capable of
m@m@m}ﬁﬂ@hﬁgﬁ%ﬂjh a pol ynucl eoti de conprising the
nucl’eoti de sequence represented by Sequence ID No. 1
of the sequence |isting under stringent conditions,
and thereby detecting the polynucleotide; and 3) an
10. nmosi bitited y speailimgrio hay iong ofclpmhy htre ¥ edkraderized in that said
conprising the nucleotide sequence represented by
angbodieis @ecomplate humap antitedysequence |isting inmobilized
thereon. 20. A detection kit for skin cancer
conprising at |east one of the follow ng conponents
1) apd 2): 1) an antibody capabl.e qof specifically. .
Ul o 5P oy ong Oh i o e pbrrasdaiet] da that sad
Egg@esentqg_bﬁb quence I D No. 2 of the sequence
antipedy RGN ARH APPSR ani no acid sequence represented by
Sequence ID No. 4 of the sequence listing, and
thereby detecting the protein(s); 2) a secondary

1Aanti R%%&P&Qﬁ{ézetiﬂ%slﬁih ReldRg cBﬁl_pﬁein?@ﬁé Qegvagapse

i ng
to 1) above. 21. It according to claim19 or 20,

char pekehdtER toth] RINK frhbifonSkdhl aGPEEREN itfken TRNAD REBsUbject;
22. pharmaceuti cal conmposition for treating skin

canchBrextianig aitogl RNA dastion diven af spebienentak&op fiogssa healthy
according to clains 1 to 11. 102 23. A pharnmaceutica
subpeposi tion for treating skin cancer conprising an

3) measuring the expression level of a polynucleotide represented by the
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 a
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 skin cancer in the test subject of step 1).

13. A method of detecting skin 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




‘ol'i gonucl eoti de having a nucl eoti de sequence

conpl enentary to a nucl eotide sequence represented by
Sequence ID No. 1 of the sequence listing or a partia
sequence of the nucl eotide sequence of Sequence |D No.
1 having the same activity O@s the full sequence of ID
No. 1. 24. A pharnaceuticd} onposition according to
claim?22 or 23, characterized in that the skin cancer

expPesHBh afROHNBOf a protein having an amino acid sequence represented by
Sequence ID No. 4, in a specimen taken from a test subject;

2) measuring the expression level of at least one of the proteins according to
step 1) in a specimen taken from a healthy subject; 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 skin cancer in the

test subject.

14. A method according to either claim 12 or 13, characterized in that the skin

cancer is melanoma.

15. . A method acéording to claim 12 or claim 14, characterized 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.

16. A method according to claim 12 or claim 14, 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 the complementary DNAs.

17. A method according to claim 13 or claim 14, characterized in that the
expression level of the protein is measured using an antibody or a ligand which

specifically binds to the protein.

18. A method according to claim 13 or claim 14, characterized in that the
expression level of the protein is measured by Western blotting, dot blotting, slot

blotting or enzyme-linked immunosorbent assay (ELISA method).
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19. A detection kit for skin cancer comprising at least one component selected from
the following 1) to 3):

1) an oligonucleotide primer 15 to 30 contiguous bases in length capable of
specifically amplifying a polynucleotide comprising a nucleotide sequence
represented by Sequence [D No. I 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 polynucleotide comprising the
nucleotide sequence represented by Sequence ID No. 1 of the sequence listing

immobilized thereon.

20. A detection kit for skin cancer comprising at lcast one of the following
components 1} and 2):

i) an antibody capable of specifically binding to a protein 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 secpndary antibody capable of binding to an antibody according to 1)

above.

21. A kit according to claim 19 or 20, characterized in that the skin cancer is

melanoma.

22. A pharmaceutical composition for treating skin cancer comprising at least

one of the antibodies according to claims I to 11.
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23. A pharmaceutical composition for treating skin -cancer comprising an
oligonucleotide having a nucleotide sequence complementary to a nucleotide
sequence represented by Sequence ID No. 1 of the sequence listing or a partial
sequence of the nucleotide sequence of Sequence ID No. 1 having the same activity

as the full sequence of ID No. 1.

24. A pharmaceutical composition according to claim 22 or 23, characterized in

that the skin cancer is melanoma.




