;e3e8"5B|!6!/ T"5& 1 J A 1~a Z00 LY6H GENE TECHNI CAL FI ELD The in?ep;hgn 0
relates to a gene expressed with high 5 specificity at a high | evel | hg(ﬂ
brain, nore parti‘cularly a gene coding for a novel protein belonging to the
Ly6 Famly (cf. the literature cited bel ow) which has been utilized in the

Dol 1 &1 a6t fvat on 0 of fmmne cel 5. i i ort i onof proauet on (UMMM

i mmune cells, treatnent of tunors and the like. The invention furtRgEs«
relates to a novel protein encoded by gﬁLd gene and to its specific
antibody. In addition, the invention relates to a therapeutic mmummmmmmmww

prophyl actic 15 conposition for ne rative di sease such
Al zhei nmer' s di sease. BACKGROUND AR¥%%%§%§ﬂﬁ %%f the Ly6 fam |y haweood+

| ow- ol ecul ar wei ght GPI - anchor ed SEﬁ%#fHﬁ&Ea”d have been identified as 20
a class of cell surface glycoproteins formng a gene cluster on nouse

chronosone 15 [Proc. Natl. Acad.Té%'.qc Anrre4 1638-1643 (1987)). The Ly6
famly is specifically expressed~a%E#Fg#§Fev§§§jin bone marrow cells and
'Zyrlfpho' d cells angh, Zgnéé}géféﬁrfelgéés begn, usLhi 28¢L ASs oL KeR f0EnT-cel |

.._.._t.._ ~ ~]~

5 specificity at a high level in the brain, more
particularly a gene coding for a novel protein belonging
to the Ly6 Family (cf. the literature cited below) which
has been utilized in the purification of blood stem cells,
studies on the differentiation of blood cells, activation

10 of immune cells, inhibition of production of active
immune cells, treatment of tumors and the like. The
invention further relates to a novel protein encoded by
said gene and to its specific antibody. In addition, the
invention relates to a therapeutic and prophylactic

15 composition for neurodegenerative disease such as
Alzheimer's disease.

BACKGROUND ART

Proteins of the Ly6 family have a low-molecular
weight GPI-anchored structure and have been identified as
20 a class of cell surface glycoproteins forming a gene
cluster on mouse chromosome 15 [Proc. Natl. Acad. Sci.,
USA., 84, 1638-1643 (1987)]}.
The Ly6 family is specifically expressed at high
levels in bone marrow cells and lymphoid cells and,

25 therefore, has been utilized as a marker for T-cell



2 1 N 200,
differentiation and hema' ~opcietlc stemcells [I~~-n~.~ ot. Cell Blzol.‘IA 003

73, 277-296 (1995)]. trdhile mucr remains to be known about its functions
invivo, the finding that its expression is highly nodulated in the

| ynphocytic system 5 suggests that these proteins are playing inportant
roles in the imune system particularly in the differentiation and
function of T cells. It is reported that Ly6c, for instance, nedi ates the
hom ng of CD8+ T cells to the |ynph node through integrin-dependent
adhesion [Proc. Natl. 10 Acad. Sci., USA., 94, 6898-6903 (1997)].
Furthernore, nany GPl-anchored proteins are known to interact with protein
ki nases [ Scignce, 254, 1016-1019 (1991)]. For exanple, the interaction of
Ly6 with p5§f§§%ﬁ%?%ﬂ%ﬁ%ﬁl§ﬁﬁbé§¥%hﬁﬁ§”ﬁq&9i%ﬁﬁﬁiQﬁlI%sII?ﬂ%ﬂanent in 15
t he signal transduction . of ells [Eur,.J. | nol ., 23, 825-831 (1993)].
It is also &&3@r%&8lrhaﬁg& ggﬁrgxﬁbﬁﬁ$§ﬁ”ﬂronﬁggé§-Hﬁ?@c?ﬁ@élﬁ§050h§@é been

03 Bxpe nedRiggoatt o MR S R0 ddei et S Bt g
I h [ ' [ I I f l.l.s. h I b
Cuggest od |7 ETeaer 144 9 Tere g Brbas) [ Py e

GPl - anchor ed L@IsN$ halke i ; f.unc 'onihé
" both 95 heTmneit: ¢ eyt Boi e eP e Byt A ure e 51

t~ Pv 2. (1~3n- 3h379mmB26- 823 tek9@art itiar 1B Q'n thel difRsrkrtidt i 7] |

In the Ly6 famly, Ly6a.2 and Ly6~~, are reportedl ~, % : % esent and
functioni ngand Bahlkt3syst efs T[ Beads.Natt. iAcadpoBebd, tHeh. 1.y88, 23%5-2259
(1996) ; J. Imunol, 157, 969-973 5 (1996)]. El ucidation o? t he

physi ol ogi cahstehes, phayddtley shehhpmine of absthe tyblbambl yhandyipe genes
coding for the proteins and the resulting information are considered to be
of use in thedei ghadopthf dhdageminaldepenaienitl achdd ioes darcit .afNatgll as in the
pharmaceutical field in connection with the purification of blood stem
cel I s, &t udPeddenStche r dPFPer el atit8f-6P 061 dd@908lll.s, activation of immune
cells, inhibition_of activation of immune cells, therapy of tunors, and the
like. 15 Recent|yFUFRPBARPERT sSPRPYHCRIZABFREESE BIroE84ES Ak ceXnouwd ve

coretral LTBCLALoboRt, ShiPhy e omALss M b s assan el bl

| 994) 1, i havi ir
(Looml; Soe983009, Pt SeBo08neL oL SRRSS,DBYLR,P, BORLO0LOMSERE
progr essi on,Qf ébé@?h”%h'g&eg'tée%ﬁ%- mmlﬁgbgal 63 4Q ag%%eﬂn%%tt shoul d
en zed, th m ght” bé p o}

such a gene be Td I fred”or characteri ere provided
i nf or matg ontHgebubnbor tthasterapy ardrprerhyl axis .OIJ.NIM%h@r.',S o4 sease.
5 £9

25 Therefore, an object of the present invention iIs
825-831 (1993)]. It is also reported that T cells derived

from Ly6a-defective mice have been enhanced in the
ability to proliferate in response to antigenic
stimulation [J. Exp. Med., 186, 705-717 (1997)]1. The
20 possibility of its regulating not only the activation of
T cells but also that of B cells has also been suggested
[(J. Immunol., 144, 2197-2204 (1990)].
Furthermore, several GPI-anchored proteins are

known to have been expressed and be functioning in both

25 the lymphocytic system and the nervous system [Nature,
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2 ~,J 1, ~a ?@3 -4 provide he above info-matron needed i ~~ - ~tncse
Cc,:~~n:~e-ned, particularly a novel human protein belong~p r_~~; ~ ~e ~y6
famly and a gene coding for the protein. A further object of the invention
is to provide a 5 pharmaceutical conposition for the therapy and
prophyl axi s of various neurodegenerative di seases, represented by

Al zhei mer' s di sease. The present inventor explored into the genes derived
from various human tissues and succeeded in 10 isolating and characteri zing
a novel brain-specific gene meeting the ebove obj ects. The inventor further
found that the |evel of expre55|on of this nemﬂy i sol ated gene is markedly

depressed | i.ncl usi Lve, of - canpuys, -a d entor hi nal
cortex, ~§ ?éﬁﬂgﬁ% %§8Xf2h8Fﬁer 4°di-se Se p?hgq “t hils%'d la calisati ve

factor |n t 0 f.Azheimer’' s disegse and in denmentia
and ot her d?g u?%anggglégd fha? hlsggeﬁ afd i t§PEX §33|6ﬁeﬁr6&uct can be

explolted w.hh pdvapiage.ynihhgothergey aad, B&gehyk%%us Ao zhelTer s

di sease. The presen entron een cconpllshed ontrie “basi’s of the

above findipgs. D%§CL§§§BE2§§9Imy§yg CNJTh§mBFEB§”t %qve@%©0@ SRrovi des a

gene conprising amnucleoti de sequencé’ codi ng ' he—-6l oW ng protein (a)
25 or (b .(198647.,; ~ ~~i ~J~~ -r (a) ~ pr~~tein having the amr_o and
seqguence shomr in SEQID NJ:I (b) a protein having an am no aci d sequence

derived fromthe Rrhoodaei 6nSegUEREEPENONO1bHi SER LD1MG: p1Ryedebetion, 5
substitution or addition of one or a plurality of am no acids and haV|ng at

| east one physhobogteahsacti thetyLgél éamedyf nath the genep codsingt ifog of

neur onal survival supporting activity, nerve elongating activity, nerve
regener at i nghacproteynsnandoghearastuilvahgngndornaittipn amé tOnsndeweidc
(brain menory-formng) activity. The invention also provides the above gene
wherein _ yto.behefnueeedri teeségatacei susHamantalSEQLRDINGiZ, in

particular, which is a human gene. Furthernore, the invention provides a
gene 10 research as well as in the pharmaceutlcal field in

connection with the purification of blood stem cells,
studies on the differentiation of blood cells, activation
of immune cells, inhibition of activation of immune cells,
therapy of tumors, and the like.

15 Recently, in patients with Alzheimer's disease, an
excessive cerebral temperal lobe atrophy as compared with
age-assoclated brain atrophy has been reported [Jobst, K.
A., et al., Lancet, 343, 829-830 (1994)], suggesting that
some dJdene oOr genes having a bearing on the cerebral

20 temperal lobe are somehow associated with the onset and
progression of Alzheimer's disease. It is logical to
assume that should such a gene be identified or charac-
terized, there might be provided information useful for
the therapy and prophylaxis of Alzheimer's disease.

25 Therefore, an object of the present invention is to



15 conprising the follow ng pol ynucl eotides (a) or (b), particular?yl tjag 2003
correspondi ng human gene. (a) a pol ynucl eotide containing the nucl eotide
sequence shown in SEQ ID NO:3 (b) a pol ynucl eoti de which hybridi zes under
stringent 20 condition with a DNA having the nucl eoti de sequence shown in
SEQ I D NO: 3. The invention further provides a gene expression vector
har bori ng said gene; a host cell harboring said gene expression vector; an
expressi on product which is 25 expressed by said host cell; a protein
encoded by the 21 ,~ ~ P~ 2003 gene cf_t=ze invention; and an anti body
whi cl u b-nds said expression product or said protein. The invention further
provi des a th%gfz%%eut_hih% %r%d ST qtplt}yIvacﬂttiL(‘:DVlc%rrepestei(}i‘ho\n jloﬂr Dneﬁu{\rjoﬁde_gre@n rative
di sease, 5 Whirdh “Cormpri 68 Sai'd protei'n or An €qdival ént” théreof ot said
expressi on pr t ;an_active ingredient. i:n gonbination wi.th a .
pharnaceuti@S?qggﬁggzr%nﬁb%%v%érﬁ%ﬁﬁanﬁ%%téﬂkq?%egl’Tgﬁ brdVPﬁes’The
t herapeutic ggqlgrgggy%agggg COmReR) tdon for newrodegenerative di sease, 10
wher ein saig active ingredient is a protein having the am no acid sequence
shown in SEQ ID NQ: ¥,@knhar %ﬁﬁé&%'%&tﬂﬁe irhRRreaforon A t3ens RIeEUGE
obt ai nabl e by expression of the whole or part of a gene conprising-a
nucl eot igle paguenceuthewn iBnPERitRMN: fBanthdaHd¥amt drieRst one 15
physi ol ogi cal action selected fromthe group consisting of neuronal
survi val - suppophiylgxast odnvardiows elcangaldgehaacition, digfaessdssgenerati ng
action, neuroglia-activating action, and brain nenory-formng (mmenonic,
encodi ng) actpoesec@eBspgcirdlzhyindrd 5 miesdasen provi des the therapeutic and
prophyl actic conposition for Al zheiner's disease, Al zheiner type denentia,
brai n i schem a an@hPapkeasol' snyeséase exiod oxgdi tindie, thiee demesnt i on provi des
a sense strand 25 oligonucl eotide conprising at |east 20 consecutive mm
nnm const i t B8R VRGc FEOR Fag ioust heiMadc [tddtsie s édieriicansied-df in SEQ ID
NO: 2; a gene theravy conposition conprising said _sense strand
ol | gonuT eotFad e Hn 236t PhE T PRGFEdIFNG i TEHfD e ol SHad: ke gene
pharmaceutical ,carrier; and a gene. s spegific_probe co I Si a
oIigonucleopﬁﬁél?@qﬁgﬁcg%SWeaP%pgggﬁ'10$§8n§8359?95 EBEEPFFugﬁynﬁucleotides
of the nUC|Eﬂgkd%h%qu%gﬁeo%hgwgr%%s§%9 5@ M%f% newly isolated gene

is markedly depressed in the temperal lobe, inclusive of

the hippocampus and entorhinal cortex, of a patient with

15 Alzheimer's disease, that this is a causative factor in

the onset and progression of Alzheimer's disease and in

dementia and other disturbances and that this gene and

its expression product can be exploited with advantage in

the therapy and prophylaxis of Alzheimer's disease. The

20 present invention has been accomplished on the basis of
the above findings.

DISCLOSURE OF INVENTION

The present invention provides a gene comprising a
nucleotide sequence coding for the following protein (a)

25 or (b).



Furthernore, the invention provides a nethod of screening for candidﬁéq .
conpounds either capable of 10 binding to said protein, equivalent t reghi 2003
or expression product or influencing its activity which conprises using i.

said protein, equivalent or expression product; a kit for said screening;

and sai d conmpounds so screened. Representation of am no acids, peptides,

nucl eoti de 15 sequences, nucleotides, etc. by abbreviations in the
specification is in conformty with the rules recomended by | UPAC-I UB

[ 1 UPAC-1 UB Conmuni cation on Biol ogical Nonenclature, Eur. J. Biochem, |38,

9 (1984) k "Guideline for drafting patent specifications relative to 20

nucl eoti de sequences and/or am no aci d, sequences” (edited by the Patent

O fice of Jdpar) &k THe tohvEht HonstT BFatFngc t 9 ETHe o8 e bP™ i oties by

synbol s in:%pﬁigrt. A specific exanple of the gene of the invention is the
gene deduce fFom t he DNA sequence of the PCR product 25 designated "LY6H'

d ib int : whi A B W g . | at
Por ei n 115 Huct Aot o ednee 1% 48 houplt o T Mo BPRR VB gene
: DNA e 0- i Do
Inzvgl Cbr ai n- spgalcn‘iwfrlﬂg %C%%osf%? n 2 L%ga pvgrgt el #%ggﬁ%&éﬁﬁ%?ﬁ%?ghégémano

aci d seguengéAsi oW Iy SRRIIBNO ds & bavingr @ty epgLhi sgquence of
854 nucl eotides. The LY6H protein which is the expression product of the

gene of thediteninidmagsnd aindl dHs havge hbighs NO1®y 08y1 18-t Ovipyse Ly6
famly proteins [Immunol. Cell Biol., 73, 277-296 (1995)] by a GenBank/ EMBL

dat abase sesflodvtsi nrdn . tHASFo s ogsadn § Peigonf Wubbng£l @hrvivabe. Natl .
Acad. Sci., USA., 85, 2444-2448 (1988)). Furthernore, high
supporting activity, nerve elongating activity, nerve
regenerating activity, neuroglia-activating activity, and
10 mnemonic (brain memory-forming) activity.

The inventiog also provides the Ebove gene wherein
the nucleotide sequence is shown in SEQ ID NO:2, in
particular, which is a human gene.

Furthermore, the invention provides a gene

15 comprising the following polynucleotides (a) or (b),
particularly the corresponding human gene.
{(a) a polynucleotide containing the nucleotide sequence
shown in SEQ ID NO:3
(b) a polynucleotide which hybridizes under stringent

20 condition with a DNA having the nucleotide sequence shown
in SEQ ID NO:3.

The invention further provides a gene expression
vector harboring said gene; a host cell harboring said

gene expression vector; an expression product which is

25 expressed by said host cell; a protein encoded by the



gene-t o-gene honol ogy was recogni zed. Therefore, the gene 15 of the

invention is considered to be a novel human Ly6 gene. The LY6 gene cz'hHéN 2003
invention was identified to be a gene which is specifically expressed in

the brain by the sequencing of nore than 28000 cDNA cl ones sel ected at 20
random froma fetal human brain cDNA |ibrary. By RH chronosone mappi ng

[Hum Mol . Cenet., 5, 339-346 (1996)], the locus of the gene on the

chronmosone was found to be 8g24. 3. Thus, the gene and expression product

of the 25 invention, thus provided, contribute to detection of the 21

.1~,~~J ?~ r~ - c~ expression of '~ he gene ~ n vary ~:~~ tissues,
prcd~action of t~_apG-n.~Y6H pry te b~,; gepetic e:~ ering techniques,
and constru%??%nogfggg éﬁY?BBg9xth8P t o) ﬁﬁﬂégogﬁaﬁgﬁﬁgnghEdﬁuF?F?cation of

hemat opoi eti ¢ stenlcellsb st udy _of _bl,ood g cell differentiation, activation
or suppress?%%r%?s%%%ygﬁ g%Tstrtﬁ3%§p9r8 ?fﬂnnrs, and the like. In
B e o bige Sl oo oduCh LPRLYDEPLLEEL oL Lhe LBXERELOR, L his

provi ded, enabl es provision o drug f pr op axi s a erapy of

e odeOen AN A0 ocasgasstabosgl A Lo andl ieesg otthelyer {yoe
sense sty angh pfnt REmPLNE8CE81 i PYot8in or an equivalent thereof or
sald expression product as an active ingredient in
combination with a pharmaceutical carrier. More
particularly, the invention provides the therapeutic and
prophylactic composition for neurodegenerative disease,

10 wherein said active ingredient is a protein having the
amino acid sequence shown in SEQ {P NO:1 or an equivalent
thereof or a gene product obtainable by expression of the
whole or part of a gene comprising a nucleotide sequence
shown in SEQ ID NO:2 and having at least one

15 physiological action selected from the group consisting
of neuronal survival-supporting action, nerve elongating
action, nerve-regenerating action, neuroglia-activating
action, and brain memory-forming (mnemonic, encoding)
action.

20 Especially, the invention provides the therapeutic
and prophylactic composition for Alzheimer's disease,
Alzheimer type dementia, brain ischemia and Parkinson's
disease.

In addition, the invention provides a sense strand

25 oligonuclecotide comprising at least 20 consecutive
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the invention can be utilized as a pharnmaceutical conposition for %éhdAN 2003
therapy, with which the onset and 15 progression of the above-nentioned
neur odegenerati ve di seases can be inhibited or arrested. The invention
further provides a nethod of screening for conpounds either binding or
influencing the activity of the expression product (polypeptide) of the 20
invention and a relevant kit for screening, hence conpounds so screened as
wel |l . For identification of such conpounds screened, an antibody binding to
t he expression product of the gene of tjg;invention can be utilized. In the
specification, the term"gene" is used to 25 nean a doubl e-stranded DNA and
its constituent singl Z1 I~r~l 7 -10 stranded DNA, v~het her sense
or *anci sensBonib FHEREPUFLEREATES Pie T EngER SRl SPATSRREeSD o her w o
i ndnca~ed, tgesgén? (E@W%_of thg igyegtan includ%s a doubl e-stranded DNA
nTgenonté DNAT'S SPhgreYstraRed ‘oRR 5°1Eénse ¢ r and)

. . 1
containing a hu

| ncl usive of the g e’s%r§h895§%§5538§%9t2§é S%”%%S%%%ﬁv%tHg@Qégﬂ%%Ba%S?

sequence conpl enentary to sal nse stra and ragments

Th , he. i ¥ insa.l ' : di
e gene (DNA) cgfnbtlﬁgthBMeﬂﬁr'ﬁgn?gﬁ)ﬁa&:ﬁﬁhéh@1@ale%g§rr1%§gg% C%)lteﬁ %ﬁ%‘% I ng

—-region, exons and Introns. pol ynucl eotide inclu and DNA.

The DNA g nchkgdes r¢ENbrogeneshs r PARngNdnsyntehlie 1ML dEN@equence of
at least 10 consecutive constituent nucleotides of the
nucleotide sequence shown in SEQ ID NO:2.

Furthermore, the invention provides a method of
screening for candidate compounds either capable of
10 binding to said protein, equivalent thereof or expression
product or Enfluencing its act%yity which comprises using
sald protein, equivalent or expression product; a kit for
said screening; and said compounds so screened.
Representation of amino acids, peptides, nucleotide
15 sequences, nucleotides, etc. by abbreviations in the
specification is in conformity with the rules recommended
by IUPAC-IUB {[IUPAC-IUB Communication on Biological
Nomenclature, Eur. J. Biochem., 138, 9 (1984)],
"Guideline for drafting patent specifications relative to
20 nucleotide sequences and/or amino acid sequences" (edited
by the Patent Office of Japan) and the conventions
relating to the use of codes or symbols in the art.
A specific example of the gene of the invention is
the gene deduced from the DNA sequence of the PCR product

25 designated "LY6H" as described in the example which



pol ypeptide includes its fragnents, honol ogs, derivatives and nuZahLHHJ?hg
mut ants i nclude alleles which occur naturally, mutants not existing o
natural ly, nutants having 15 am no acid sequences nutated by del etion,
substitution, addition and/or insertion, and nutants having func tionally
equi val ent nodified am no acid sequences. Such nodifications (e. g.
mut ati ons) of am no acid sequences nmay for exanple occur from spontaneous
mut ation 20 or posttranslational nodification but may be artificially

i nduced by utilizing a native gene (fonfgxanple, specific genes of the
invention). The honol ogy of such nutants to the unmutated pol ypeptide may

be at | east_70% preferab 80% re 25 preferably 95% still nore
preferably @Beg%fge?3§85ehgf%}nl e DU ?%%%dglig%%?? eptT de® andC1E s

nmut ant s andiﬁoggbogg Q@yg_a structural feature conserved in cor:vnon and

~r~av, ~ Nave tre"biol ogical activities of the expression product of the

gene of the inVe”Hlé’nIrYéHC(geﬁé {‘§“£OBBNASHJB%{]CX?h%lﬁﬂagggﬁp%%QggﬁgEESH’

neur onal gr owt h-stimul ati ng action, nerve genera

neurogl i a- stigut AL i RYaREt i 8RF) TheghpAaokogy - of . pahy 1 -he anal yzed
by searching thr%%gh % daéabgée §ﬁchagsggw€8%%L%%SB%g%gbgggeggﬁgg a

sequence anglysksnsofvvarerstehnashkASTA ECiustakbsiMue &RilYBt heds Mol .
Biol., 25, 307-318 (1994)].
sequence as shown in SEQ ID NO:1, and having a full-
length sequence of 854 nucleotides.
The LY6H protein which is the expression product of
the gene of the invention was found to have high homology
10 to mouse Ly6 family proteins [Immunol. Cell Biol., 73,
277—%?6 (1995)] by a Gen@ank/EMBL database search using
FASTA Program (Person, W. R. et al., Proc. Natl. Acad.
Sci., USA., 85, 2444-2448 (1988)). Furthermore, high
gene-to-gene homology was recognized. Therefore, the gene
15 of the invention is considered to be a novel human Ly6
gene.
The LY6 gene of the invention was identified to be
a gene which is specifically expressed in the brain by
the sequencing of more than 28000 cDNA clones selected at
20 random from a fetal human brain cDNA library. By RH
chromosome mapping [Hum. Mol. Genet., 5, 339-346 (1996)],
the locus of the gene on the chromosome was found to be
8qg24. 3.
Thus, the gene and expression product of the

25 invention, thus provided, contribute to detection of the



The gene coding for such a nmutant is silent or conserved for am'nozalifglAN 2683

substitution. Thus, the am no acid residues encoded by the nucleotide
sequence are not altered. 15 The conservatively substitutable am no acid
residues, i.e. the amno acid residues substitutable with other am no acid
resi dues without losing the activities of the pol ypeptide having such
original amno acid residues, and the corresponding original amno acid 20
residues are as follows. Original amino acid residue Ala 25 Arg
Conservatively substituting am no acid residue Ser Lys Asn Gn, His ~ ,~
A N 1003 ; _ AspGll: CysSer @ nAsnd uAsp5 é'yProHisAsnor G nll eLeuor

Val Leul | eor Val LysAr ,A?n#Pr C1u101N@tgeyor,IIePhert,Leudor Tyr Ser. Thr Thr _
Ser Trp Tyreﬁﬁfﬁ%§“% 0 or BReVAT 11 eV Bt tén Fhcadarti BROYEy5 RayCbe
substituted for a different kind of am no acid residu : r, .a or
val . The ggﬁgmﬁhd“g§%ﬁ%§§Tbhhp?bd%%?gg%%o?ﬁghge?g¢%ﬁegaﬁﬁpgggg Io%é%rovide

| nfor mati on. A A0S0 BT 83t A WS e 8 9y Eﬁ&r%k&?iHéﬁ&Qnen§59§£§3£h8”’

di agnosi s, pfpp yl'axi's and therapy of" neurodegenerative di seases such as
Al zhei mer ' s, di seasgy i L abp héﬁ@@&%@i@f‘gc Parkinsoni s, diseasesr The,ggne of

the inventiion can also be used wth advantage for t he 25 devel opnment of new
drugs capahi& fai nehied gl EXPEESSh@Pivation or suppression of immune
cells, therapy of tumors, and the like.
In addition, the expression product (polypeptide)
of the invention, thus provided, enables provision of a
drug for prophylaxis and therapy of neurodegenerative

10 diseases such as Alzheimer's disease, Alzheimer type

dementia, Parkinson's disease and ischemic brain.

~ .

Furthermore, the sense strand of the gene according to
the invention can be utilized as a pharmaceutical
composition for gene therapy, with which the onset and

15 progression of the above-mentioned neurodegenerative
diseases can be inhibited or arrested.

The invention further provides a method of
screening for compounds either binding or influencing the
activity of the expression product (polypeptide) of the

20 invention and a relevant kit for screening, hence
compounds so screened as well. For identification of such
compounds screened, an antibody binding to the expression
product of the gene of the invention can be utilized.

In the specification, the term "gene" is used to

25 mean a double-stranded DNA and its constituent single-
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?.7yn ~~~~J,3 o0of the gene for use in the t-eatnent of said
neur odegener ati ve diseases. In addition, ~:,:e :~ietectvon of _ expression
of the gene of the invention and of the resulting expression product in
i ndividuals or tissues, 5 and the detection of nutation (deletion or point
mut ati on) of the gene or abnormal expression thereof can be utilized with
advantage for the elucidation and di agnosis of said neurodegenerative
di seases. The gene of the invention includes but is not 10 limted to the
gene having the nucl eoti de sequence shgiﬂ_in SEQ I D NO: 2 which codes for a
protein having the am no acid sequence own in SEQ ID hK)l for exanpl e a
gene (LY6H neh hgvhgg_thﬁ ﬁcleotlde sequence shown |n ? NO: 3. For
exanpl e, ge f Pifie MROERET oRCHES BE §n1%5§8ﬁé c8ditng For €44 T&ni no
acid sequenﬁe d a gng hon1$he apove- def | ng acid seque
e

Todi f1cati o RIS R L e
degree of homplogho hecgbovegelingd amng acid seqyence. o8 gene

having a nu ot | guence havin ven dégree o ogy to any of

the above gﬁﬁﬁscoKPglﬁPHéc?ggﬂﬁgﬂnggnghﬁ%nDﬂ%QrEesqhgﬁ%”%EQQ. %% %P%?f'”ed

am no aci d sequence or equence neans nol ogy o ast not
| ess than 739en959E€E§HBY mﬁklhgisetB@nt%@%bnmﬁreapgghﬁn@b%xr%%hebess t han
950, still 25 nore preferably not |ess than 97~. The present invention 2
1 ,; ~~ ;- pRAU3anwieBaeaPa88aad) ~Bavehads ce@gienke. chmptlemens aayd tr ot ei n
| ; 0:no7_oas | ~av~ng sucr: honb~~og,v. The gene of the invention i~=eludes
"a gene codsagdf senaepstypafii dadhdvbngeansanifneadd dN&equence (nodified 5
am no aci d sequence) derived fromthe am no acid sequence shown in SEQ I D
NO: 1 by del etion, ThebgeheuﬁDNh)oofadUEtﬁnnentionemay gopkadal aty of am no
aci ds". The extent and position or positions of "deletion, substitution or
addi tion" ateader pafvpBOPar PycPdsngi EPEAORO PHSDFarNgs mﬁéop@sulfhﬁg

pol ypeptide having a nodified am no acid sequence is equivalent, in

bi ol ogildal P@ﬁ&ﬁpﬁheoFéd?hénﬁéPQBépPPBE Bﬂﬁ6ﬂn6r8N@1n) RavP¥y the ani no

aci d sequence functi gn” nentioned

|
above |PCIuﬂ%ngﬁ9§rﬁpgﬁic8Fn?ﬂﬁEtPFﬁSaEE ﬁyﬁ glﬁeBN@nalThe
action nowaerpsBRABE,aRPhyOEe! TR SARGHEREA0nhbARheHS: Bai RN s "
eqU|vaIentanas gtg %peDfHQQmP@%ﬂPQ fHSfué@n§$iQes ] gg&ﬁfQEgurt e protein

havi ng such am no ‘aci d sequence I nc protein
(equi val entﬁa{?ayamgy;ﬂ hi8gHes n6R %QE‘%%EH&' Merheaidye hhaehit@nha®finihe
am no aci d sequence  shown 1 n SEQ NO 1 and havi ng” physi ol ogi cal
activitiges shithbaaclia EBQ@@nE&Btm@ﬁéﬂeabgyedEQétEBﬁ f dubskerathonf said
am no aci d sequence. Furthernore, the gene coding for a

addition and/or insertion, and mutants having func-

gi ven

tionally equivalent modified amino acid sequences.

Such modifications (e.g. mutations) of amino acid
sequences may for example occur from spontaneous mutation

20 or posttranslational modification but may be artificially

induced by utilizing a native gene (for example, specific
genes of the invention).

The homology of such mutants to the unmutated
polypeptide may be at least 70%, preferably 80%, more

25 preferably 95%, still more preferably 97%. The above



25 pol ypeptide having the above-nodified am no acid sequence 2 .11 KT 9
zo0o3 -15 may be a gene with ~s.~hich the gene of the inveririon encodlhg &

polypept ~de having the pre-nodification ammb acid sequence can be detected.

The termplurality as used in connection with said nodification usually
means not 5 less than 2 but up to several, although the range is not
restrictive. The honol og of LY6H gene (and the honol og of the expression
product of the gene) according to the invention nmeans any of a series of
rel ated genes (and 10 their expreSS|onnfroducts) whi ch are honol ogous in
sequence and recogni zed as one gene famty fromtheir i _. structural
characteristics, comon ge reSS|on attern, and simlarities in said

ne
bi ol ogi cal Puh¥Foh AThFLd b?s YdFeRE S AR UDBECAPFEI BEV6f “t he genes of the
15 invention ion n_amng aci d. segu;nce may

occur natur%ﬁ¥§Ct?5?g ﬁ%ﬁpy %i%ﬁY%ﬁ %ﬁscﬂﬁ?ailﬁﬂ afid” poéf fs$l at i onal
modi fi cation,; byt le c£99¥€§$ apkl EBS'Q%%% Qp, Lhe pgﬁyét gthg native
- BXAnpr @ 8

gene (fOF e speciTlCc gene Irnventi on). e i'nvention

covers any adfe 2t @pgl Ih%’n@f > baxingstheupbaye chaagheti stics without

regard to t cause or neans of hodification or nutation. -
5 supporting action, neuronal growth-stimulating action,

nerve generating action, and neuroglia-stimulating action.
The homology of polypeptides can be analyzed by searching
through a database such as SWISSPLOTS Database using a
sequence analysis software such as FASTA [Clustal, V.,

10 Methods Mol. Biol., 25, 307-318 (1994)].

The gene coding for such a mutant is silent or
conserved for amino acid substitution. Thus, the amino
acid residues encoded by the nucleotide sequence are not
altered.

15 The conservatively substitutable amino acid
residues, i.e. the amino acid residues substitutable with
other amino acid residues without losing the activities
of the polypeptide having such original amino acid
residues, and the corresponding original amino acid

20 residues are as follows.

Original amino Conservatively substituting
acid residue amino acid residue
Ala Ser

25 Arg Lys

Asn Gln, His

803



The artificial means for said modification 25 (mutation) of the am nohgi083
sequence includes genetic z ~ ~~;~~ Q03 -16 engi neering ~echm gues such
as site-specific mutagenesis [Tfethods i1l: Enzynol ogy, |54, 350, 367-382 (
1987 ) ; ibid. , 100, 468 (1983); Nucielc Acids Res., 12, 9441 (1984);
"Zoku Sei kagaku Ji kken Koza (Experinments in Biochemstry, 5 Second Series)
1": ldenshi Kenkyuho (Methods in Gene Research) Il, the Biochem cal Society
of Japan (ed.), p 105 (1986), etc.], nmethods of chem cal synthesis such as
t he phosphotriester nethod and phosphogpggite met hod [J. Am Chem Soc.,

89, 4801 (1967); ibid., 91, 3350 (1969), 10 Sci ence, 150, 178 (1968);
Tetrahedroanett., 22, 1859 (1981); ibid.,, 24, 245 (1983)], and
conbi nati ons®Bf such methods. Mre partic1larly, t he DNA can be synthesized
by a chemc Smsthod such as the phosphoam dite nmethod or the Z5
phosphotriester nethod, and this synthesi's can be effected on a
comrerci al | ¥;gvail abl e automated ol i gonucl goti de synthesizer. The
double-stranéed fragnent can be obtained fromthe chem cally synthesized

si ngl e-straggy,fragnent by synthesizing a | ementary strand and 20
anneal i ng them under suitable conditions or adding the €onplenentary strand
using assuigable prinmer sequence and a DYA-gpol ynerase. A specific exanple
of the gene according to the invention is the gene having the nucl eotide
sequence 25H$Bown in SEQ I D NO: 3. The codidig sregibn (the sequence Z 1
~Ard Z03 sho~.:n m SEQ ID NO: 2; of this nucl eotide sequence is an exanple
of conbi natiba of codons specifying the rlgspemt iWael am no aci d resi dues of
the am no acid sequence shown under SEQ I D NO: 1. The gene of the invention
is not 5 |ihtved to the gene having said Idef iared/acl eoti de sequence but

i ncl udes any gene having a nucl eoti de sequence obtai nable by sel ecting any
arbitrary cb¥bi nati on of codons for each md ek rekt due. Sel ection of
codons can be made in the routine manner, 10 with reference to the codon
usage ii? t W8€host to be enpl oyed [Nucl ei Sti%s Re&., 9, 43 (1981)]. ~'.

Phe Met, Leu or Tyr
Ser Thr
Thr - Ser
Trp Tyr
15 Tyr Trp or Phe
Val Ile or Leu

In addition, Cys may be substituted for a different
kind of amino acid residue, e.g. Ser, Ala or Val.

The gene and expression product according to the

20 invention provide information and means of great use for

the elucidation, expatiation, diagnosis, prophylaxis and
therapy of neurodegenerative diseases such as Alzheimer's
disease, brain ischemia and Parkinson's disease. The gene
of the invention can also be used with advantage for the

25 development of new drugs capable of inducing expression



? 1 ,ARJ ')ngfi
Furthernore, the gene of the invention includes one having a nucl eotide
sequence showing a certain |level of honology to the nucl eotide sequence
shown in SEQ ID NO:3. 15 Inferred by said | evel of honol ogy are
pol ynucl eoti des and conpl enentary pol ynucl eoti des having at |east 700
honol ogy, preferably at |east 900 honol ogy, nore preferably at |east 950
honol ogy, to the nucl eoti de sequence shown in SEQ I D NO: 3. The gene havi ng
such a 20 | evel of honol ogy may for exanple be characterized as a
pol ynucl eoti de whi ch hybridizes with a havi ng the nucl eoti de sequence
shown in SEQ I D NO: 3 under stringent conditions. Mre particularly, the
gene havi ng ﬁ ucleotld sequenceség%cg;%% r|d ze§ with the DNA havi ng 25
t he nucl eot? de" §%dﬁ§ﬁ%e(§%dW%3 d%r PAes ouLodeTa_ 7. coy
-1 c,,ndltlgn of Vx(§§s aéegSC Qverni, h&lor,SQ;' n:rqgnlde SSC at 37C
over ni ght i $ ' $ubSuhe THeS Concebt® St the ‘gens HAViTg <4i ¢’ evel of

homol ogy. SS§ té@d@}at%ééa@rﬁa{ﬁesm&hgaﬁrgﬁs %% %, §5C = 0.15 M

NaCl, 0.015 sodi'umci e géne o e’ invention can be easily

pr oduced a%%%ﬁﬁ%fﬁ rég’é§§&&ﬁ @éu&@”?ﬁifn§991 &I%”QEtE§QQQEQ?Y based

on the sequence | ion on a y speciTic exanple e gene of the

i nventign @§néfkﬂkfﬁéﬁé%¥hé@ éP'ﬁu@&@f&ﬁ'@@él@ﬂl&ﬁ o8- pdbhecular Aoning 2d
Ed, Cold Spring Harbor Lab. Press (1989); Zoku y: . Sei kagaku Ji kken Koza

( Exper i mentzgut 4t Bi0Chef Sé VgeiSecondaiSes i 5] | exbeesshbn Kenkysbe Mt hods in
Gene Research) I, Il, 111, the Biochem cal Society of Japan 15 (ed. ) ,
(1986) ] . be utilized with advantage for the elucidation and
diagnosis of said neurodegenerative diseases.
The gene of the invention includes but is not
10 limited to the gene having the nucleotide sequence shown
in SEQ ID NO:2 which codes for a protein having the amino
acid sequence shown in SEQ ID NO:1, for example a gene
(LY6H gene) having the nucleotide sequence shown in SEQ
ID NO:3. For example, the gene of the invention may be a
15 dgene coding for an amino acid sequence derived from the
above-defined amino acid sequence by a given modification,
a gene coding for an amino acid sequence having a given
degree of homology to the above-defined amino acid
sequence, or a gene having a nucleotide sequence having a
20 given degree of homology to any of the above genes.
The above-mentioned given degree of homology to a
defined amino acid sequence or nucleotide sequence means
a homology of at least not less than 70%, preferably not
less than 90%, more preferably not less than 95%, still

25 more preferably not less than 97%. The present invention



More particularly, this can be done by preparing a cDNA |ibrary frongéiJAN 2003
sui tabl e source, in which the gene of the invention can be expressed, by a
routi ne procedure and selecting a desired clone fromthis library using a
20 suitable probe or antibody specific to the gene of the invention [Proc.
Natl. Acad. Sci., USA., 78, 6613 (1981); Science, 222, 778 (1983)]. The
source of cDNA, which can be used in the above procedure includes various
cells and tissues expressing 25 the gene of the invention, as well as
cultured cells 21 ~1E~~ ~j'~~ -19 derived therefrom particularly ~ra~n
ti ssues. Isolation of the total RNA fr:nr such a source, isolation and
purification of nRNA, and acquisition and cl oni ng .of cDNA can also be
carried out“PrOFReSEbRAVEREPOREF hERREr NOBO &bﬂeovgg PEBNAPI bPaPi-es=ar e
connerC|aII¥ avallablgwﬁ nd the present invention can be carried into
practice usihg-BlcR"CDNAT'PbYdries, for exanple those cDNA |ibraries

avai | abl e fromCLﬂ}Q’ﬁ%ﬁ1 ﬁﬁ@ #ﬁc l1bengpgpog 8& aggeenl forogge gene of
ronra ¢ |

the 10 i nvention rary IS not par ficul afl res Frrct'dd but the

conventi Onakoprgcg yggegeﬂdgehﬁoghgysﬂ afXappLe dofseﬁ = ?ﬁeaage@at hods

i ncl ude an T nmuno ng net sing a specl |c‘a y to f protein

produced; by;a; £DNA-{Q §§&§@BcéPedé955§§p@ﬂghn9h€DgﬁlﬁboaéadléeauQEEQOd
using a probe selectively binding to the objective DNA sequence, such as a

pl aque hybrgdbgzat i anspet mpdNoamdba aeh epyohybeiBkzati.enofieblod, and a
conbi nati on of such net hods e probe for the above nethod, the DNA 20

chem cal | y sydibeshzed eneovdi aAgplarhbhetnpuckeanide seddence Tié ormati on on
t he gene of the invention can be generally enployed. The gene of the
i nventi on wakténhasgndl peailyibeenropbainédner od fdageemont hereof can al so be
used as the probe with advantage. The sense priner and 25 antisense priner
est abl i shedsaeebi tithgoroor heddutient i dee not' pargipulrgogestricted
10 insofar as the resulting polypeptide having a modified
amino acid sequence is equivalent, in biological function,
to the polypeptide (LY6H protein) having the amino acid
sequence shown_in SEQ ID NO:1. The biological "function"
mentioned above includes physiological functions such as
15 neuronal survival-supporting action, nerve elongating
action, nerve regenerating action, neuroglia-activating
action, and mnemonic action, and the "equivalent" is a
polypeptide having such functions. Therefore, the protein
having such a modified amino acid sequence includes a
20 protein (equivalent) having a fragment (a consecutive-
residue fraction) of the amino acid sequence shown in SEQ
ID NO:1 and having physiological activities similar to
those mentioned above for the full-length of said amino

acid sequence. Furthermore, the gene coding for a

25 polypeptide having the above-modified amino acid sequence



- L sequence infcrmation on the gene of tl-_e m-Jentlon can be used ladhll 2003
screeni ng p-obes. The nucl eoti de sequence for use as the probe may be a
partial nucl eoti de sequence corresponding to SEQ ID 5 NO:2 and conpri sing

at | east 10 consecutive nucl eotides, preferably 20 consecutive nucl eotides,
nore preferably 30 consecutive nucl eotides, nost preferably 50 consecutive
nucl eoti des. Moreover, the positive clone having the oligonucleotide
sequence shown in SEQ ID NO:2 as such can 10 be used as the probe. In

obtai ning the gene of the invention, the;DNA/RNA anplification by PCR

[ Sci ence, 230, 1350 (1985)] can be used with advantage Particularly when a

[ Rapi o anplTH1 At | onZOR e CERA GRS "9  KkeR I GakE (X peh VFOCAI. Nod ol ne),
12(6), 35 (1994} espeeiably S RACE et bod [ Ecobmn et gl Proc

Nat|. Acad can be use antage. The

primers forause Logsuehe PORAMELhadE, caBabe T%Pel*&@hﬁ';?ﬂ%éﬂfé&aé% gheq wth

reference to t séquence I nformation on the gene of the invention as

di scl osed hex eidn@d8t €A @@tﬁygabesméeﬂfb&atbgnreghhm@ypﬁegﬁQUhét The
isolation and purification of the anplified DNA/ RNA fragnent can be carried

out in the r1eufi figanvpnehitagp2bonestepoaed abeMeughothexagnbe by hbe gel

el ectrophoresi s 21J A-? 08B GL nmethod. Sequencir_g of the cer_e of
the ir_ventresmtascobtained in the above manner or various DNA fragnents
car_ be made in accordance with the di deoxy nmethod [Proc. Natl. Acad. 5
Sci., USA., 74, SH63 1o89¥9§ of LYieH Msaen dand Gheehomokogodf[ Meehods in
Enzynology, 65, 499 (1980)] or nore expediently by using a conmerci al
sequenci ng %X@re$%¥0@xﬁﬁ9déctmpfhthﬁegg@ﬁé aecordingvenat tbA t hus obt ai ned,
t he expression or non-expression _of the gene of 10 the |nvent|on in an

i ndi vi dual b?V%FE%Q%nm??§§u%nEaﬂfb% §%éé?$|%§l¥9165?€c9§8e5y atfl i zing a
portloq or t he. whol e of the nucleotide seguence ene. of the

i nvent i-d ﬁ%%lﬁb%§%rﬂ§Féﬁ?lBﬁogﬁﬁtﬁé ¥Ry hbﬁr?hﬁog8ﬂ9%aPFoﬁﬁl procedures,

such as RNA aqgllflcatlon b g}zgreverse 15 tra sc |bed 0I¥nerase
chain react7oR ES. a?%mﬁgg ) é? af O%ﬁpg???cg??on 0] F PCR

Pr ot ocol . i C I nc.,

SanDi ego, §§#g§%%§ﬁh$ﬁ9§§ %ﬁg?ﬁ ?%t g%hﬁy3|%€?§b§g%ff onlng, Col d
Spring Fﬁrb&&té@?ﬁ (&§§9%lmlﬁ§£ffﬂé§aih0§a98 BPOQEbiHL@rfbﬁ¥€hoHY in situ
RT- PCR [ Nucl . Aci ds Res. 1, 59-3166 (1993)] or in situ hybridization,
NASBA [ nucleh£s Ach € é@@ﬂ@@?elﬁéﬁﬁﬂegn@ilél@@tb@nthébééﬁ@s 880tn81- 92

(1991)], and the like conventional techniques. The preferred is the RT-PCR
detectilen netthedti@d. The prinmer which is to be used when the PCR net hod
The modification (mutation) of an amino acid

sequence may occur naturally, for example by spontaneous

mutation and posttranslational modification but may be

induced artificially on the basis of the native gene (for

20 example the specific gene of the invention). The

invention covers any and all modified genes having the

above characteristics without regard to the cause or

means of modification or mutation.

The artificial means for said modification

25 (mutation) of the amino acid sequence includes genetic



2. ~.) ~.~ ?2,t03- L L is chosen for ~:~e a~~~~~ , ~€ purpose is tdt1 JAN 2003

pa7~ticul a~1~, ~ r~astrlcted insofar as ~t ~~~ characteristic of the gene of

the invention and capabl e of selective anplification of the particular gene

only and can be judiciously 5 established based on the sequence infornmation

on the gene of the invention. Usually, one having a partial sequence of the

gene of the invention, which is about 10-35 nucl eotides |ong, preferably

about 15-30 nucleotides |Iong can be used as the priner. 10 The gene of the

i nvention, thus, includes the DNA fragqg%g whi ch can be used as a specific
primer and/or _ 1 specific probe for the detection of the LY6H gene of the
invention. The gnent nentioned above can be defined as 15 a

DNA f
Dol ynucl eot 248 WWRSEH iy B oL & (G oot yRicH St de AV TR
| id g h i EO I D 12 . strj nt iti. T
T o O RBE S TR i A e RS e A e ror

stringent c i tirons nenti ve—rdy “be 't he ‘or rdi't or

primers or grebes and, Sugh, .-ar . particul arly tri .. For 20
exanpl e, thgggbovg%ng%€%§%éd%@6ﬁ'ﬁ%igﬁgd%fR % 'SSE/ é%%?’o@ginldht or the

condi tion ofv73Q0 SiNBYGer 4 i%KeBCKoHEC (FRBRINGN: £a0 hE JBNijianed,, By

appl ying the gene of the invention to the standard genetic engineering
t echnol ogy, stheneXpeseson 125 preael KRelkyReR! | (R)fdd he, griR or a

protein containing

Research) II, the Biochemical Society of Japan (ed.), p
105 (1986), etc.], methods of chemical synthesis such as
the phosphotriester method and phosphoamidite method [J.
Am. Chem. Soc., 89, 4801 (1967); ibid., 91, 3350 (1969);

10 Science, 150, 178 (1968); Tetrahedron Lett., 22, 1859
(1981); ibid., g§4 245 (1983)1, and combinations of such
methods.

More particularly, the DNA can be synthesized by a

chemical method such as the phosphoamidite method or the

15 phosphotriester method, and this synthesis can be
effected on a commercially avallable automated oligo-
nucleotide synthesizer. The double-stranded fragment can
be obtained from the chemically synthesized single-strand
fragment by synthesizing a complementary strand and

20 annealing them under suitable conditions or adding the
complementary strand using a suitable primer sequence and
a DNA polymerase.

A specific example of the gene according to the

invention is the gene having the nucleotide sequence

25 shown in SEQ ID NO:3. The coding region (the sequence



?2. ~, ) f~ ~l 2013 -23 it can be easily produced in | arge quantigifs‘ﬂ@qq
with good reproducibility. Therefore, the invention further provides £ c003
pol ypepti de having the am no acid sequence encoded by the 5 gene of the

i nvention (the expression product of the invention), a vector harboring the
gene of the invention for the production of the pol ypeptide, a host cel
transfected with the vector, and a nethod of producing the pol ypeptide of
the invention which conprises growing 10 the host cell. The pol ypeptide
(LY6H protein) having the amno i . acid-,sequence shown under SEQ ID NO 1

is a specific enbodinent of the polypeptide of the invention. The

I tid f the i i i S, jmted hi LY6H 15 protei n but
ool ypept de gl Ahe i Duenlonels, noL LLLisd Lo hls Lignasprteln bt

derj L f h i i h N ID NO:1 by th
seuence deriygd Lrom g emung,goL seaunce show L 5E 1D i by the

the same fupcton asethe, kYGHLPIOLEL D420 ArSPRE! Lhenexamplie gl Lhechorml og

is the expression product of a honolog of sai gene

equi val ent ggpg, i NGhYSI y@gointﬁsz al | ehgd . oyt thersms eim;%gtmmggn&{_ the

LY6H protein of the invention includes proteins having t sane activity or
25 functy onL agit8e POl YREP§LHe having thedanbronagi fucldotigd ™ - ~ ~

e sequence but includes any gene having a nucleotide
sequence obtainable by selecting any arbitrary
combination of codons for each amino acid residue.
Selection of codons can be made in the routine manner,

10 with reference to the codon usage in the host to be
employed [Nypleic Acids Res., 9, 43 (1981)].

Furthermore, the gene of the invention includes one
having a nucleotide sequence showing a certain level of
homology to the nucleotide sequence shown in SEQ ID NO:3.

15 Inferred by said level of homology are polynucleotides
and complementary polynucleotides having at least 70%
homology, preferably at least 90% homology, more
preferably at least 95% homology, to the nucleotide
sequence shown in SEQ ID NO:3. The gene having such a

20 level of homology may for example be characterized as a
polynucleotide which hybridizes with a DNA having the
nucleotide sequence shown in SEQ ID NO:3 under stringent
conditions. More particularly, the gene having a
nucleotide sequence which hybridizes with the DNA having

25 the nucleotide sequence shown in SEQ ID NO:3 under the



sequence shovan in SEQ ID NO:1 as derived fromany of manmmal s such gs | ,
equi ne, sheep, bovine, canine, nonkey, cat, bear, etc. and rodents u?:h*"éﬂ; 2003
rat, nmouse and rabbit. The pol ypeptide of the invention can be produced by
5 the conventional reconbinant DNA technology [e. g. Science, 224, 1431
(1984); Biochem Biophys. Res. Comm, 130, 692 (1985); Proc. Natl. Acad.
Sci., USA., 80, 5990 (1983)) based on the gene sequence information
provi ded by the present invention. 10 More particularly, the production of
said polypeptide is carried out by the procedure conprising i: .
constructing a reconbi nant DNA (expression vector) which permts expression
of the gene coding for_the ired protein in host I 1. transformng the
host cell with 11:*:3*(‘q:frf‘|eo?/ebct o?s?ss%r m‘fh)% (%hoev?re%lualﬁ n%rtg(ghs Orhaht Y and
harvesting } ol ypeptide fro e cult. ot h. The ell tioned
above may ber%nclpcch%ver bfoé%%%giﬁag_r]yﬁi%ftl%geﬁg%n’ atnk_leu(‘k%??%??c&ceﬁ?g As the
prokaryoti ¢, dipst, Escherd i 260l 1o Baghd 1 disy Suliiddd ! £520 and, gt her, common
h ne el 1

bacteria can be nenti and p_réfera_ y C s of Escherichia coli, _
particul arly gedd sy of s Eseherichi@e cpl i« KIZe <ap, be wnployedy . Jhe gukaryotic

host cell includes cells of vertebrates and yeasts and the forner include
the nmonkey £&ddud idwec OGS [ Cel |, 23: 25 175 (1981)], Chinese hanmster ovarian
cells, and the 21 ,! ,h~~c 003 2~ dihydrofolate reductase-defective

cells thereof [Prog dNaid .ofAcatk iScrent M4SA. card be 4246 (¥ 38€)ducds t he

| atter, yeast cells of the genus Saccharomyces can be used with advant age,
but these amed ndoxtddihwetivhojemsrab et pe okgymeécingl | s are used as
host cells, an expression plasm d construct prepared by using a vector

whi ch is repdlombabie baseheopaihe ciparehost lzdImantormde ngnya pronot er and
SD (Shine and Dal garno) sequence upstream of the gene of the invention so
that the gefieadf Hayerurkpreksdie ¥R fif ash el PVeRt PR i#Fti ati on codon
(e. g. ATG necessary, for initiatj

_ fn of,(grlrbob%i n sb)fnihesjté [ can be used
with adPantHgelageqd b vVidet Dromemt Fritt Abole: 9i 1M LeTdtar $Heet¥ oy
I i ds deri f her i chi | i h , R325, pud 2,
.. BU?:IS:T, Ztcg%e@?ﬂ?@ﬁié%ﬁ%]&?%tt%?zIultgfs?%% Eﬁ%%)g,s %ﬁfuvari gus known
" bl . : .
expr essi on Eostihther Ay BB Rt L SRS Dol A e rmor &
Bi ot ech), -2, P2 | @dych Bi 2 1/1
(II gvie'?régeng anrggz pBAD Hi gﬂ?%%“tgr ogen@ﬁ%@%%h%g%r%%s(?ﬁgvec?g? for use

when cel |'s @fs&a &A1 eby at €, af er Usesk asi hosdnLel] Ssodheryest ofahayi ng a
pronot er upstream of the gene of the invention to be expressed, RNA splice

sites, 1pol yesteny) ati@sssjfe and a 25 transcription term nation sequence is
usual Iy enpl oyed,
More particularly, this can be done by preparing a

cDNA library from a suitable source, in which the gene of

the invention can be expressed, by a routine procedure

and selecting a desired clone from this library using a
2Q suitable probe or antibody specific to the gene of the

invention [Proc. Natl. Acad. Sci., USA., 78, 6613 (1981);

Science, 222, 778 (1983)].

The source of cDNA, which can be used in the above
procedure includes various cells and tissues expressing

25 the gene of the invention, as well as cultured cells



't ,J~'~~s r ~'J3 -26 and this vector may further have a replicatior? drJdgNrzii3
where necessary. A specific exanple of the expression vector is pSv2dhfr

har boring an early pronoter of SvV40 [Mol. Cell. Biol., 1. 854 (1981)].

Aside fromthe above, 5 various known vectors avail able commercially can be
enpl oyed. Exanples of the comrercial vectors which are used in expression
systens using aninmal cells include vectors for animal cells, such as

PpEGFP- N, pEGFP-C (CLONTECH), pIND (Invitrogen), pcDNA3.I/H s (Invitrogen),

10 etc., and vectors for insect ceIIs,_éygh as pFastBac HT 1" (G bci BRL),
pPACGHLT (PharM ngen), pAcS/ V5-Hi s, pMI/V5 H s and pMI/ Bi p/ V5-his (all

|nvitrogen)d%gf%gngig%Qgﬁgmgr%%8§3§T15£1%hﬁégg%dt9$9§89§taﬁﬁxﬂﬁnﬁ?kgros'

Nat | . Acad. s a eCifr ¢ exanple of

et o SECHE {3 boRlnePoYeRsLy o8l L3, PLE, 13C01 8P IREnAe) 1 S; | The

commer ci al expression vectors for yeas S include i nvi trogen)

and pPI CZa (lovi1rogen) . of hﬁRlﬁAP@Bﬁra&éu@QEtPéﬁt Lgdl af by hESHEI bR,

either. 20 en a strain of the genus Escherichia is used as the host,

tryptophan {44 P)195090t 85 B8 BhEMRhethel 86nPERERLRRL hERAcPLONDter, PL/PR
pronoter, etc. can be utilized with advantage. \Wen the host is a strain of

the gengs Basiddusy, SPONADPI OPPLELesSPO2 poamBLeral pgnkvadl phoavhed, etc.
are preferably used. Wen a yeast is used 21 ~11~ "-1c Q3 -27 as the

host, pHOS5 pHemiesen PG pentbder catAPe pcanvied, iADE praobfee, ueing can be
utilized with advantage. The preferred pronoter for use when host cells are
ani mal cel | sucincéDie BidDadeesvetfiopr exanpts, theseoePNaslibpasieser s,
nmet al | ot hi onei n pronoter, heat shock pronoter
avallable from CLONTECH Lab. Inc.
The method of screening for the gene of the
10 invention from a cDNA library is not particularly
restricted but the conventional procedure can be employed.
Examples of the screening methods include an immuno-
screening method using a specific antibody to the protein
produced by a cDNA to select the corresponding cDNA clone,
15 a method using a probe selectively binding to the
objective DNA sequence, such as a plaque hybridization
method, and a colony hybridization method, and a
combination of such methods.
As the probe for the above method, the DNA
20 chemically synthesized according to the nucleotide
sequence information on the gene of the invention can be
generally employed. The gene of the invention which has
already been obtained or a fragment thereof can also be

used as the probe with advantage. The sense primer and

25 antisense primer established according to the nucleotide



cyt omegal ovirus promoter, and SRa pronoter. As the expression vectorl flodisN 2003
the gene of the invention, the conventional fusion protein expression

vector can be used with advantage. pGEX (Pronmega) for the 10 expression of

gl ut at hi one-S-transferase (GST)-fused proteins is a specific exanple of the
vector. The pol ynucl eotide sequence wherein the coding sequence for a

mat ure pol ypepti de assists in the expression and secretion of a

pol ypeptide fromhost cells 15 includes the secretory sequence, the |eader
sequence and the marker sequence (hexathtldlne tag, histidin tag) used in
the purification of a fusion mature polypeptlde in the case of bacterial

cells, and the henaglu%|n| in the c an celg . 20 The

met hod of |n?q88u8|ng ﬂgm?5é8ﬁbpﬁa eDﬁﬁ“?e?% §§|6HJgngﬁ8f)caHt ® he host

cell and th nsformng nmethod are not particularly restricted
but varlousggg % ggggaEEgghgdgggan be utilized. The transfornant obt ai ned

can be cultured '?héhﬁug§e ?Egéngi ?ﬁ gﬁ@eﬁggy %hg8 ggglv

e
encoded by ~ |~~~ ber at & gne ge

according tg #Q?thdeﬂﬁb980t§déxBéﬁﬁéﬁgeaegrPE?BBﬁﬁg ga%gu batedi secret ed;

intracel | ul ar extracellularly or on the cel e culture

medi um tso bﬁougegn@aaoﬁgrw@hf@;l gush¥agtsebecbrdeb@M2MRNG14BEHQYE, routi ne
nedi a according to the kind of adopted host cell and the culture i $ also
performed updefecabtlyt ponsohaveutngegnovtBoelidehe hest pekkeriBeyr gsul ting
reconbi nant protein (LY6H protein) 10 according to the invention can be
optional |l y consatetiwadnucleotides, most preferably 50 consecutive

;BEGI n

nucleotides. Moreover, the positive clone having the
oligonucleotide sequence shown in SEQ ID NO:2 as such can
10 Dbe used as the probe.

In obtaining the gene of the invention, the DNA/RNA
amplification by PCR [Science, 230, 1350 (1985)] can be
used with advantage. Particularly when a full-length cDNA
can hardly be obtained from a library, the RACE method

15 [Rapid amplification of cDNA ends; Jikken Igaku
(Experimental Medicine), 12(6), 35 (1994)], especially
5'-RACE method [M. A. Frohman, et al., Proc. Natl. Acad.
Sci., USA., 8, 8998 (1988)], can be used with advantage.

The primers for use in such PCR methods can be

20 Jjudiciously established with reference to the sequence
information on the gene of the invention as disclosed
herein and can be synthesized by the routine procedure.
The isolation and purification of the amplified DNA/RNA

fragment can be carried out in the routine manner as

25 mentioned above, for example by the gel electrophoresis



purified by various separation advantage of its physical and/ instaﬁ%é JRN 2003
[ " Sei kagaku Data Book I1", 1175-1259, First Edition, 15 1980, Tokyo Kagaku
Dojin K K.; (1986); Eur. J. Biochem, 163, techniques taking ~r chem cal
properties, for (Biochem cal Data_Book) 1st inpression, June 23,

Bi ochem stry, 25(25), 8274 313 (1987), etc.]. Exanples of such techni ques
are the conventional reconstitution nethod, treatnment with a protein
precipitating agent (salting-out nmethod), centrifugation, 20 osnotic shock
met hod, sonic disruption, ultrafiltratign, various types of chronmatography
such as nol ecul ar sieve chromatography (gel filtration), adsorption

chr omat ogr aph i on exchange chromat ography, affinity chromatography and

hi gh perforﬁﬁgEeriquid chromat ography 25 (HPLC), dialysis, and

conbi nati ons of these technique 2 1 'V, ~~ ?~n~_ . The particularly
preferred techni qiedPAEr aldsoLt FIR-EGS; Yot Birat GIPESRY uS NG L 2dGrEm 1o
which a specifig.antibody o Lhe pratein ob bhe Lnvenilon has been coupl ed

In designinént eeoﬁjec i ve gene encoaing t polypeptiéé of 1

| nvention, tpe Egggﬁghkgewﬁ%ﬁgﬁggedQEggﬁph%%@%oés[%Q%WU 3 +FEQALRNO: 2 can

be utilized Wt vantage. [f ‘desire hi's gene can be used after the
codons SﬂoeCsE%thu&ﬂe,reape@%\ge (381779 éa%'rd 5&%854%&% NAVE RaeR drudi ci ously

altered. Furthernore, wien any am no acid residue or partial sequence of

the am no aﬁb@hégqWﬁ@%ﬁo@%cQﬂ_eﬂnaymbll%ghv\,(&%ge_ﬂl@9i S1809e wadiddired by
substitution, deletion or addition, such nbdifications can be nmade by the

various net begsddestliybeg abavg, af eonexanplke Bygsiehe-ispe&ifti.c nut agenesi s.
15 The pol ypeptide of the invention can be produced by the standard
protocol for chentoal exynphesi wiadhcohdi ggneootthéhaninveatidnséfuence shown
in SEQ ID NO:1. The nethod includes the conventional |iquid-phase nethod
and sol i dphabtaieeHod ther epepeisdéony ntrhesins exp@eNbrieonpartt ithel geing, ofhe

met hod for peptide synthesis includes the so-called stepw se el ongation

met hod it mEh@hlpﬁén@éﬁ§tﬂDuéﬁtlaﬁﬂﬁédééﬂd§raﬂegéaﬁﬁlédséﬁé BproRE f or
chai n extension and the fragnment condensation nmethod which conprises

synt hesi zi n§PEFadAEAL L YedeheEERE BYi HG1of 2389sévEPAIL1gR RS &&id¥PRefor ehand

and COUpllngftQEefgﬁgq%gkﬁde sequence of the gene of the invention.

The above detection can be made by the conventional

procedures, such as RNA amplification by RT-PCR [reverse

15 transcribed-polymerase chain reaction; E.S. Kawasaki, et
al., Amplification of RNA. In PCR Protocol. A Guide to
Methods and Applications, Academic Press, Inc., SanDiego,
21-27 (1991)]1, Northern blot analysis [Molecular Cloning,
Cold Spring Harbor Lab. (1989)], determination on

20 cellular level by in situ RT-PCR [Nucl. Acids Res., 21,
3159-3166 (1993)] or in situ hybridization, NASBA
[nucleic acid sequence-based amplification, Nature, 350,
91-92 (1991)], and the 1like conventional techniques. The
preferred is the RT-PCR detection method.

25 The primer which is to be used when the PCR method



21 .)P:~! 2003 -30 together. The s~;;n~hesis of the protein of the? 1T JAN 2003
i nvention can be carried out by ~,~hichever of the above two nethods. The

met hod of condensation for use in the above pepti de synthesis nay al so be a
conventional one, 5 including the azide process, m xed acid anhydride

process, DCC process, active ester process, redox process, DPPA

(di phenyl phosphoryl azide) process, DCC + additive (1hydroxybenzotriazol e,

N- hydr oxysucci nam de, N hydroxy-5norbornene- 2, 3-di carboxi mi de or the |ike)
process and 10 Whodward's reagent process. The solvent to be used in these
processes can also y.. be judiciously sefected fromanong the conmon

solvents well known |n the art for use in such peptide- fornlng condensati on

reactions. ExanpPesr Fofhe soFVen?spPhﬁPuaelTSI8Fn€€h§FFBﬁﬁaﬁrde (DVF) ,

di et hyl sulfo i de % hexaphogphorapl e, dIOX %e rahﬁdrofuran
(THF), ethyl <3 EfﬁF SLapng® nt tUFeE ?h%FESF 08 duEF| g"th&*pepti de
syntheS|Z|n€ ée§gt|o 1onth§ cagbgéy oy OEt?@% an 9f§g| 5 9r f ragment
pepti de 20 % Shoukd ot ?a eppar? |n the“reacti 6 pcan bg otgéted in

advance, ﬁﬁ%a%!aé‘t?é’uf%%e{;éxflécéﬂﬁ?”ah{i %ut yf>8r§h8§ci‘ob8%r a Kyl ester

such as net ster ester, - ter etc. “or an aral kyl

ester SQﬁh é§t§§ﬂ¥¥ﬁe&SE§§edpoHE£HQX¥QSHéMEee§h§6rm€tBbhr8999E¥| gaker, 25
etc. R eFerring to any amno acid having a funct i onal

group In Itéfsusj@ gﬂaéﬂtl&ﬂe Ry 00}, 1o h O 1 18g ty 1OSHEa T e5d flusncd or
i nstance, may be protected in advance with an acetyl, benzyl,

benzyl oxycasbotyé, géﬁétbaryh@uiybe@tlénpthﬁmcgrmspabahthmugbssuch
protection is not necessarily indispensable. Furthernore, the guanidi no
group of amuacheotieées etonge prafbeaplpt ebbet hWbtRAOansultabliéepr dbrgti ve
group such as nitro, tosyl, p-nethoxybenzenesul fonyl, nethylene-2-sulfonyl,
benzyl oxycacdony¢ , udedi gsbbhaypokyenr bonyl , adanantyloxycarboxyl or the

| i ke. The reactions for elimnating such protective i'. groups fromthe
prot ectléd amino abhesyepeptf dele okn Yot &pd, pkbdect ipForden bhet ABAI nventi on

can also be carried out in the routine manner, for exanple by catalytic 15
reduction oFr%Q%%?Eoﬂhhg?nﬁaPlﬂﬁlHS%ﬂnﬁﬁl%/§8@Fﬁﬁfch98988EnaF¢68Flde

hydr ogen bronlde hydr ogen_chl ori d fluoropa ace aci d,
formic ol p%%ﬁaﬁeem SnFerabbh ‘Geeefhertralolhe SYRE' Bhriogbt FBE of the
i nvention, % %uced, 20 can be purified as needed by the various
technlques nen i onéd above, such as ion exchange resin chromatography,

o e o oue S B, c e B e AR Soune sl ottt o
The polpspeps i 861 fhud et Daentih 08n CRPpbbeUsed M&EH the polynucleotide
having the nucleotide sequence shown in SEQ ID NO:2 under
stringent conditions. The stringent conditions mentioned
above may be the ordinary conditions for primers or
probes and, as such, are not particularly restricted. For
20 example, the above-mentioned conditions of 6 x SSC, 65°C,
overnight or the condition of 50% formamide-4 x SSC, 37°C,
overnight can be mentioned.
By applying the gene of the invention to the

standard genetic engineering technology, the expression

25 product (polypeptide) of the gene or a protein containing



2 7 ~~ ~;~1.003 - J, advantage as an i munogen for preparatiorf d- iaNNs2003
specific anti body. By utslzzing this imunogen, the antiserum (polyclonal

anti body) and t he nonocl onal anti body can be provided. 5 The technol ogy of
produci ng anti bodies is well known to those skilled in the art and the

known procedures can be enployed in the present invention [e. g. Zoku

Sei kagaku Ji kken Koza (Experinments in Biochem stry, second series) "Mn-ek
Sei kagaku Kenkyuho (Methods in 10 | munobi ochemi stry)", edited by the

Bi ochem cal Society of Japan (1986) ] . Sgr exanpl e, as the immune ani na

for harvesting the desired anti serum t hé efrom the ordinary animls such

as rabbit, guinea pig, rat, nouse, chicken, etc. can 15 be arbitrarily
| RRuRPSALYoRTRPERoGard TR0 GEA A Phie 75| Mt on of

sel ected and“t fa"i
bl ood can al so be carr,ied y the conventional procedures. Preparation

. t.b
of a nnnoclgﬁQF 53??888§183215VS0 be carried out by the conventional
techni que which C?Hg%%§8§e20tﬁ§n§5588£ﬁgg ?F?%RékqggBVQ%%@e%n the plasm

cell (inmmune cell an~ahi mal” i mminrze sai d I'mrundgen and a

p'as”acytO”B?EEE%P8§8Eeﬁ%bﬂggckH@eémEBBdFEHBQsb@%eﬂﬁﬁi%%%o@%%i%%?%hea”d

cultivating nes. The rmmune animal i1s generally selecte

consi derat | gangf oft £n25:60EARLLAI I(kh¥ BibBebheoR! B3ERAXLOBE tald to be used
or

invention), a vector harboring the gene of the invention

for the production of the polypeptide, a host cell

transfected with the vector, and a method of producing

the polypeptide of the invention which comprises growing
10 the host cell.

Fhe polypeptide (LY6H protein) having the amino
acid sequence shown under SEQ ID NO:1 is a specific
embodiment of the polypeptide of the invention. The
polypeptide of the invention is not limited to this LY6H

15 protein but includes its homolog. The homolog may be a
polypeptide having an amino acid sequence derived from
the amino acid sequence shown in SEQ ID NO:1 by the
deletion, substitution or addition of one or more amino
acids and retaining the same function as the LY6H protein.

20 A specific example of the homolog is the expression
product of a homolog of said LY6H gene (the LYG6H
equivalent gene inclusive of the allele).

Furthermore, the homolog of the LY6H protein of the
invention includes proteins having the same activity or

25 function as the polypeptide having the amino acid



2.1 ( ~,r1 ~d 2.fl~~"'3-J cell fusion and usually the nouse @ TtheY 2003
rat is used wth adv=antage. The i mmuni zati on procedure nmay be she sane as
used for the preparation of said antiserumand, if desired, the

i mruni zati on can be nade using a 5 conventional adjuvant in conbination.

The plasmacytoma cell for use in said hybridization is not particularly
restricted, either, but includes various nyelom cells such as p3

(p3/ x63-Ag8) [Nature, 256: 495-497 (1975)], p3-Ul [Current Topics in 10

M crobi ol ogy and | mrunol ogy, 81: 1-7 (1%{8)] NS-l [Eur. J. Irmunol., _6:
511-519 (1976)], MPC-11 [Cell, _8: 405 (1976)], SP2/0 [Nature, 276:

269-271 (1978 t -133 d qgth i

rats, ang c%?%ééﬁg?fggaw?he?ggﬁéﬁis gg i aﬁy PLavS t? Lé%&e@ ﬁg{ﬁ :Rnune
|1 d | |1 ffected by the_known n in

coll and sadyPlosTacu o cell conhe.ef [ecled by L known.feghnol ooy I 1

al ool "(FEG_pr Sengal i1 us, (HWT)cARd. Uie,5eparal O 8l g, 90 8611 v

hybri doma can al so carried out e known manner

Enzynmol ., 73: 3 (4981341 49 %é@gaBHeJiﬁkgﬂtk@ﬁacégl5&0%Lod§98d58 rch for

t he obj ective anti body-producing cell clone and the nonocl onal anti ody
prepar ats ontgd@nNconventional recombinant DNA technology {e.g. Science,

224, 1431 (1984); Biochem. Biophys. Res. Comm., 130, 692
(1985); Proc. Natl. Acad. Sci., USA., 80, 5990 (1983)]
based on the gene sequence information provided by the
present invention.

10 More particularly, the production of said
po{ypeptide is carried out by the procedure comprising
constructing a recombinant DNA (expression vector) which
permits expression of the gene coding for the desired
protein in a host cell, transforming the host cell with

15 the vector, growing the resulting transformant, and
harvesting the polypeptide from the culture broth.

The host cell mentioned above may be whichever of a
prokaryotic cell and an eukaryotic cell. As the

prokaryotic host, Escherichia coli, Bacillus subtilits

20 and other common bacteria can be mentioned and preferably

cells of Escherichia coli, particularly cells of

Escherichia coli K12, can be employed. The eukaryotic

host cell includes cells of vertebrates and yeasts and
the former include the monkey cell line COS [Cell, 23:

25 175 (1981)1, Chinese hamster ovarian cells, and the



al so be carried out in the routine manner. For exanple, 25 the search for
t he anti body- produci ng hybri doma can be 1,.1 ~ 1 c~~J3 _y_ Trade byl amy 2003
of the various ~ecimqLles mroutine use for Lhe detection of antibodies,
such a5 LLISA [Meth. ir~ Enzynol., 70: 419-439 (1980], plaque nethod, spot
met hod, aggl utination reaction nmethod, Quchterlony nethod, 5
r adi oi nmunoassay, and the like, using the protein of the invention as an
antigen. Harvesting of the antibody of the invention fromthe resulting
hybri dona can be achi eved by cultivatingsthe hybridoma in the routine
manner ~and recovering the 10 anti body as a cul ture supernatant or
adm ni steri hybri doma,. 0 i o] ing the i _ .
anti body | TR r o or e S SRIPRL L L P BHITS PROSESEOIPELFS:
producti on t he, i of 144 gh ri whi e latt IS
sui tabl e f&g%ligh}f%%dﬁtg‘?b'n Liégkg'f Tp—ﬁé g%%?bé%ﬂ%/.goirﬂé a{?\ét i%ged;%%%'pr oduced
can be furthesrspurdfied,pyctdeyconyenitonalonpans sHghpasusaktipgnout, ge
filtration,” affinity chromat ography and the I'TKe.

advantage, but these are not exclusive choices.

5 When prokaryotic cells are used as host cells, an
expression plasmid construct prepared by using a vector
which is replicatable in the particular host cell and
adding a promoter and SD (Shine and Dalgarno) sequence
upstream of the gene of the invention so that the gene

10 may be expressed therein as well as an initiation codon
fe.g. ATG) necessary for initiation of protein synthesis
can be used with advantage. BAs the vector mentioned above,

it is usual to employ plasmids derived from Escherichia

coli, such as pBR322, pBR325, pUCl2, pUCl3, etc. However,
15 these are not exclusive choices but various known vectors
can be utilized. Examples of the commercial vectors for
use in expression systems using E. coli include pGEX-4T
(Amersham Pharmacia Biotech), pMAL-C2, pMAl-P2 (New
England Biolabs), pET21, pET21/lacq (Invitrogen) and
20 pBAD/His (Invitrogen).

As the expression vector for use when cells of a
vertebrate are used as host cells, the vector having a
promoter upstream of the gene of the invention to be
expressed, RNA splice sites, polyadenylation site and a

25 transcription termination sequence is usually employed,




The anti body thus obtained is characterized by its 20 binding afflrmqylﬂqrqmg
the LY6H protein of the invention and can be used with advantage for th
purification of LY6H protein and determination or differentiation of the
protein by imrunol ogi cal techniques. Furthernore, since a decreased
expression of the gene of the invention has 25 been confirnmed in the

tenporal |obe of the brain of a 21~ .n,n~ ~u~l~ 3r. patient with
w-zhei ner's di sease which is a neurodegenerat-~Te di sease, this antibody
can ~~e u~ilized in the screening for gggglsts or antagonists of LY6H
protein. 5 The present invention provid the novel antibody described

above, too. The Eglypeptlde of the invention is useful inthe field of
medi ci ne asaﬁﬁaF EelErEar PRYJLEESNESNPAVRI Ag LR é§a§ﬁ0§cfﬁvélrngredlent
Ther ef or e, He i nvention 10 prOV|des a pharma E%? osition

a

S At L Y i T TR N
Th f ul f th tid f.th t
e usef ul ngss, of {he nobupeptide ol Lhe inyention in or as said,

pharnaceutlchtconposP ron 1s ascr

survi val neu&’ FLt' Bg13Ct KO, ”e"l\’e8%'40Qg§t8'1e§r015A§E&{aO?roﬂeEP{S 5?8989”"“ ng

action, I a- actlvatlng action an niEc action I nheren this

brain spgci @hElBBEyRﬁB&hd%ec%&@E?f i %bﬁ@ecgﬁl}n@@é%aflqry €anf bem ng these

actions include the follow ng netho each action
employed. Examples of the commercial vectors which are

used in expression systems using animal cells include
vectors for animal cells, such as pEGFP-N, pEGFP-C
(CLONTECH), pIND (Invitrogen), pcDNA3.1/His (Invitrogen),
10 etc., and vectors for insect cells, such as pFastBac HT
(Gibci BRL), pAcGHLT (PharMingen), pAc5/V5-His, pMT/V5-
His and pMT/Bip/V5-his (all Invitrogen).
PAM82 having a promoter for the acid phosphatase
gene [Proc. Natl. Acad. Sci., USA., 80: 1 (1983)] is a
15 specific example of the expression vector for use when
veast cells are used as host cells. The commercial
expression vectors for yeast cells include pPICZ
(invitrogen) and pPICZa (Invitrogen).
The promoter is not particularly restricted, either.

20 When a strain of the genus Escherichia is used as the

host, tryptophan (trp) promoter, lpp promoter, lac
promoter, recA promoter, PL/PR promoter, etc. can be
utilized with advantage. When the host is a strain of the
genus Bacillus, SPOl promoter, SP02 promoter, penP

25 promoter, etc. are preferably used. When a yeast is used



20 1) Neuronal survival-supporting action The follow ng method can beu gpﬁmn
for quantitating the neuronal survival-supporting action of the poI?pep&'dé““
of the invention. For exanple, the hippocanpus is aseptically isolated from
the whole brain 25 of a fetal SD rat and treated with an enzyne, and seeded
21 ,.1;~! ~~~13 -36 in a poly-L-lysine (Sigmj-precoated 96-well plate
containing 10 fetal calf serumDVEM at a final concentration of 2x105
cells/cn2. The cells are grown for 24 hours, at the end of 5 which tine the
culture nmediumis changed to 1o N2 Supplement (G bco)-containing DVEM

Then, the active ingredient polypeptide of the invention is added (the

[ ti : t , th I ide of the | ti whi ch h

poen heat - (7Rab b Fio & DB PHGr ke BF1br st HCPP TBefi R o6 PACKAREG (1 ne

boi | ed j h I |t uc ' d i h
above. manner? & B AP GFEQTT o7 73 haar & L ThaRY BF Cert CPREAYan Wi

[3- (4, 5-di et byLtbi.azgl e syL)- 205dhphenybhenbazokbumubron deliyassay using

Promega Cel Iter 9 Assay System the neuronal survival supporting

effect of the;pgl ypephhdesohot heri D¥ENLEEGNLLBHI PPEERRRALyBeUr ons can be
evaluated. Simlarly, by isolating the ventral m dbrain aseptically from

the samg whelembtais, ohebalebahi Sheiat p2Bmaseahoreadndheakr pirogodet, an MIT
assay in the same manner as above, the neuronal survival-supporting effect

of the pol ypgpdtimdeaddvihesi prendbten, oantherai dbombneneur ons can be

i nvestigated. 2) Dopam nergic neuron survival -supporting action 25 As a

met hod of eval uatAsgthdéeexpuessadnsuevtonl for2theJgéndl @G08he3? supporting

action of the polypeptide of the invention, the follow ng nethod of

quanti t ati ngnveetdopanther gbevaertironasufvbvan- suppeini aYraEessPhy can be

mentioned. Thus, the cells (culture) in each group as prepared_above

vector can be used with advantage. pGEX (Promega) for the
10 expression of glutathione-S-transferase (GST)-fused
proteins is a specific example of the vector.
The polynucleotide sequence wherein the coding
sequence for a mature polypeptide assists in the )
expression and secretion of a polypeptide from host cells

15 includes the secretory sequence, the leader sequence and
the marker sequence (hexahistidine tag, histidin tag)
used in the purification of a fusion mature polypeptide
in the case of bacterial cells, and the hemaglutinin (HA)
tag in the case of mammalian cells.

20 The method of introducing the recombinant DNA
(expression vector) into the host cell and the associated
transforming method are not particularly restricted but
various standardized methods can be utilized.

The transformant obtained can be cultured in the

25 routine manner, whereby the objective protein encoded by



5 under 1) are cultured for 72 hours and, then, fixed with 4o 2 1 JAN 2003
par af or mal dehyde- PBS by 15-m nute standing at roomtenperature. Then, using
to Triton X 100/ PBS, the culture is passed through a nmenbrane. To prevent
non-speci fic binding of the antibody, 10 the cells are incubated in 10%

goat serum PBS for 1 hour and, then, using an anti-tyrosi ne hydroxyl ase

pol ycl onal anti body (Chem con, diluted 1000-fold in PBS), further incubated
at 4C for 16 hours. after renoval of the antibody fluid, the cells are
washed with PBS and, after 15 addition pof peroxidase-|abel ed dextran

pol ynmer - coupl ed goat anti-rabbit immun obulin (Dako), are incubated at

roomtenperature for 1 hour. Detection of the tyrosine-hydroxyl ase-positive
ColTs: o b uithel Ty THO iU TERA | G st HeP SO o robnst i AG A he
substrate. In this manner, the dopam nergi c neuronal survival-supporting
StV by of AR TBa et i o e e S e et Skt s ng e

mber of t; | asg- posi 11 || the i ndi 3) Ne
A L R s A R R R R
el ongating acti Onl‘l{@%fﬁ!ufé MAALLONE=PHUMILNY a6t 1190)5.0d; L1 bes po! ypept ~de

of the invention can be carried out using PCl2 cells [[ATCC Accessi on Nunber

CRL1721p Scdenc@®ted2Oro%nd¥p waki 89)do@sidol howsa Jbwsrabtd2tsells
subcul tured in nodified Dal becco's MEM (D- MEM) cont ai ni ng 5% of

heati nact i vatek {{2hG £ B HYd s se €T uendcHd% et @te cabfasesum (FCS)
are transplanted in a collagen-coated plastic petri dish, 35 mmin

di aneter, agerfoanedninddr arormditxdi! fdveelhg/Frowth Qif delye 2ha§t er

transpl antation, the nediumwas replaced with D-MEM containing a varying
concentratiamllof the pol ypeptide of the invention as well as nerve growh
factor (NGF, Y~lako Pure Chemical Ind.) and FCS and the cultivation is
continued in eacHheages\Gtidyy mB@bimaphdeicH dhedigaerrefeime cells are
exanm ned with a phase-contrast m croscope. By assessing whet her the

format +8n G INestOrthihel HroHotSDrCst PRIPREECRAU bY ol Pl 2Eedbaefved in

conparison wWwth control, the axonal elongatian-pronoting. potential of the
b0l ypept | AP0 IG1eq HEY | Vet rP GRAT He- @ at S etIuey Neki-gl | a- act i vati ng
action The neuroglia-actiyvati.ng action n_be eval uated, for.exanple by

det er i ni ng I RTIEAT o101 H ot The pUE Br R T 1 o YBRE GHET hetOF
activation jof ﬂaqﬂfé)ggi@e% GF, % Toely N -fv?af hl%,ggt@ (%( f Kniss et
al . or the netho 2 1. ié—*d@h-.]%flgo er é%ha | nlss,8 .PA., and
Burry, R srgh, Brainmies .p 28 £ 288, H%@%pﬁ@&éfén, Oguné&to#®; ., roc.

| ~ati. Acad.” Sci., USA., '87(16), 6368-6372 (1990)].

15 1980, Tokyo Kagaku Dojin K.K.; Biochemistry, 25(25), 8274
(1986); Eur. J. Biochem., 163, 313 (1987), etc.].

Examples of such techniques are the conventional
reconstitution method, treatment with a protein
precipitating agent (salting-out method), centrifugation,

20 osmotic shock method, sonic disruption, ultrafiltration,
various types of chromatography such as molecular sieve
chromatography (gel filtration), adsorption
chromatography, ion exchange chromatography, affinity

chromatography and high performance liquid chromatography

25 (HPLC), dialysis, and combinations of these techniques.



5) Mienpnic action 5 The mmenoni ¢ action can be evaluated, for exanpje, g 20n3
accordance with the water-maze protocol of Mrris [Mrris. R G M, J. " |
Neurosci. Meth., 11, 47-60 (1984)]. Another eval uation nethod conprises

adm nistering the LY6H protein or an agoni st or antagoni st of the LY6H 10
protein as selected by a screening to an ani mal nodel of Al zheiner's

di sease such as a nutant (3-anyloid precursor protein gene or nutant
presenilin 1 gene transgenic nouse [e. g. Nature, 373, 523-527 (1995);

Nature Med., 5, 560564 (1999)] and evalugting the degree of progression of

15 the di sease or the degree of nerve degeneration in conparison with a

non-treated_ control.grou Mor eqver, ig order to_.haye the ne_expressed in
the human tBRROPal t1 0BG f héne” EHEF 5BY) LR  Aauod FUSIVECFEr PalPaus, E
S., Plenum Press QEM/YOrk, 451-496_20 &19?4)wh8e§o%ughi ¥.h et al., Blood,
84, 2953-29%ﬁr?ﬁ§ ﬂ?f?p?8ruFﬁ§9aﬁcg?*Psnu 8d"Ths? épﬁgésﬁble procedure

. (1994) 6, 15 used” Thu s
culurng TETLHORRE SparnE Protiin Rt ne ARG AL Bedy TRt tpor a
| obe or 25 it avenously I guole B peLL bt aboRloadoyessg! and - 2 1

~,r~ ?.003 -gn checking"to See ~rahether Al zhelner type denentia or

Al zhei nelr ' spdi geasei 8asobeeRei MTEMEHoA! the RLEJEBsSHENskalkRtkeds The

pol ypeptide as the active ingredient of the 5 pharmaceutical conposition of
the inventivpHifichedes shswphanNBEQUIDCRbDEY aaaeptabkelsakt. wbyah salt

i ncludes nontoxic salts with alkali netals, alkaline earth nmetals or

ammoni um sadbham@sagal t SI fMdds isosti unth ot @esse uman | bé hhsel it er uthe
magnesi um barium and amoni um These 10 salts can be prepared by the
convent i onatodenhosisec hfyhegathe Fesphetpveeaminpdasatit read¢Hudeshnunt oxi c
acid addition salts which can be prepared by reacting the active ingredient
pol ype~t i debegnt hiediavensivnahiehedui tEblehefmRre c Wren nryyadihEnaci ds. The
representative 15 nontoxic acid addition salt includes the hydrochloride,
hydr obril@ni decidureatdue ppsuPfhtbal agetdPBCCoR4Al SP8, 2haner 86&d ol eat e,

| aurate, borate, benzoat | act at e, sphat e, p;to]uenesulfonate
(tosylate),S%???%f%,eﬂ%?@%?e?yfgﬁﬁrﬁ?gg gﬁgﬁiﬁﬁtg? LSrFPafg}egu#Vonate, 20
gl ycol at e, | eat g, , ascorha . benzen . te...nap esul fonate, and
(R R LS S A R e

CorRoSit | oond W 00 By ebe el gaicaLbyogt ! selbyssamuntuel Lhe
carrier or gilfend .y site-specific mutagenesis.

15 The polypeptide of the invention can be produced by
the standard protocol for chemical synthesis according to
the amino acid sequence shown in SEQ ID NO:1. The method
includes the conventional liquid-phase method and solid-
phase method for peptide synthesis.

20 More particularly, the method for peptide synthesis
includes the so-called stepwise elongation method in
which the constituent amino acids are coupled one by one
for chain extension and the fragment condensation method

which comprises synthesizing fragments each consisting of

25 several amino acids beforehand and coupling the fragments
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Z1,i r,i~y ~~03 -91 The pharnmaceutical carrier whlc_~ can be used for
sai d pharmaceutical conposition (pharnmaceutica~ preparation) includes
di luents or excipients which are conventionally utilized according to
dosage forns, such 5 as fillers, volune builders, binders, hunectants,
di sintegrators, surfactants, and lubricants. These can be judiciously
sel ected and used according to the unit dosage form of the conposition. The
particularly preferred pharnmaceutical 10 conposition of the invention can
be prepared using various additives which can be formulated in ordinary
protein preparations, such as the stabilizer, biocide, buffer, isotonizing

agent, chelati ent, pH control agent and urfacLa 15TTh stablllzer
i ncl udes hdifdif qgé? PEUmYA - 85 & Eg a@F ﬁbaqrméﬁd ”%ﬁ: "l ose

derivative, for |nstance n.be nentiaoned. These be Iy or in
conbi nati orf mnﬁh a sur%%%ﬂ%y Qﬁ The 15 Ke %péu%é%%%%%rt*Q heLsh

conbi nation with ey SLHef %tcarg)tf By c?ei%é oq: R e q{ fﬁ% |é¢§o§é abl | | zation
of the active |ngred|e I'n particular. -am no aci I S not

par ti cul ar |y siestd L.ahat Uity TRy (ors XAl ec&&%v&wl&fﬁa;glcyﬁé ne, cysteine and

gl utam c aci e sugar is not particularly restricted but
5 including the azide process, mixed acid anhydride process,

DCC process, active ester process, redox process, DPPA
(diphenylphosphoryl azide) process, DCC + additive (1-
hydroxybenzotriazole, N-hydroxysuccinamide, N-hydroxy-5-
norbornene-2, 3~dicarboximide or the like) process and

10 Woodward's reagent process.

The solvent to be used in thesg processes can alsqy
be judiciously selected from among the common solvents
well known in the art for use in such peptide-forming
condensation reactions. Examples of the solvents include

15 dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
hexaphosphoramide, dioxane, tetrahydrofuran (THF), ethyl
acetate, etc., and mixtures thereof.

In conducting the peptide synthesizing reactions,
the carboxyl group of any amino acid or fragment peptide

20 that should not take part in the reaction can be
protected in advance, generally by esterification in the
form of a lower alkyl ester such as methyl ester, ethyl
ester, tert-butyl ester, etc. or an aralkyl ester such as
benzyl ester, p-methoxybenzyl ester, p-nitrobenzyl ester,

25 etc.



21! ~ Nr~~13

gal actose, fructose, etc.; sugar al cohols such as mannitol, inositol,

xylitol, etc., di

i ncl udes nobnosacchar-des such as gl ucose, nmann 0SE,9 JA

sacchari des such as sucrose, maltose, |actose, etc.;

pol ysacchari des such as 5 dextran, hydroxypropyl starch, chondroitin
sul fate, hyaluronic acid, etc.; and their derivatives. The surfactant is

not particularly

restricted, either, but both ionic and noni onic

surfactants can be enpl oyed. Exanples of the surfactant are pol yoxyethyl ene
10 glycol sorbitan al kyl esters, polngypghylene al kyl ethers, sorbitan
nonoacyl esters and fatty acid glycerides. _The cellul ose derivative that

can be used is not particularly restricted, either,

nmet hyl cel | ul ose,

hydr oxypr opyl cel
carboxynetﬁ%ﬁ%%ﬁl

anount in conmon use

4 bu% includef 15
B 91 Gt Ut oseY B BXyBt HY | Y Fiif ogefunctiona

| h t hyl cel | ul , d .
ﬁ?gigés%%géggyg%gpyégglh%?ggﬁﬁ?tgiﬁugﬁgﬁnﬁ b¥ 851 B%sugar

ion of not

and ot her ditives n pe judicio y, sel ~with 20 reference, to the
SILLAVES SO0 D lel dugl voselest ad it b 2Rt e vy

Fopor

| ess than aﬁ?“éc&wxgﬂmb%%zypf%gﬁﬁfia!x%%%&nwe tepgeapl gheyt 801 to

about 10 ng, per

gener al by id&@epr
wi thin the range

of-the active Tngredient.” The surfactant s Used

é%EﬁéjO@l@ﬁoﬁﬁﬁ $688 Brotbapighovs RHoP0RALeBBarpl§f erably

0]

indispensable. Furthermore, the guanidino group of an

argini

ne residue can be protected with a suitable

protective group such as nitro, tosyl, p-methoxybenzene-

sulfonyl, methylene-2-sulfonyl, benzyloxycarbonyl,

10 isobor

groups

end pr

nyloxycarbonyl, adamantyloxycarboxyl or the like.
The reactions for eliminating such protective _

from the protected amino acids, peptides or the

oduct protein of the invention can also be carried

out in the routine manner, for example by catalytic

15 reduct

ion or a method using liquid ammonia/sodium,

hydrogen fluoride, hydrogen bromide, hydrogen chloride,

trifluoroacetic acid, acetic acid, formic acid, methane-

sulfonic acid or other reagent.

20 can be
mentio
raphy,

counte

The polypeptide of the invention, thus produced,
purified as needed by the various techniques
ned above, such as ion exchange resin chromatog-
partition chromatography, gel chromatography,

rcurrent distribution and the like methods in

routine us in the field of peptide chemistry.

25

The polypeptide of the invention can be used with

AN 2003



21 (y. r~ ?n~3 -43 about 0.000l to abo~:t J.01 ng, per ug of the %b&h@@ 2003
i ngredi ent. Human serum al bum n, an exanple of the stabilizer, can be used
in a proportion of not |ess than about 0.0001 ng, preferably within the
range of about 5 0.001 to about 0.1 ngy, per ug of the active ingredient.
The amount of the am no acid, another exanple of the stabilizer, can be

sel ected fromthe range of about 0.001 to about 10 ng per ug of the active
ingredient. The |l evel of addition of the cellul ose derivative is not |ess
than 10 about 0.00001 ng and is preferably selected fromthe range of about
0.001 to about 0.1 ny. The anpbunt of the active ingredient in the
pharnaceutigg% gﬁg&gségigg of_&he EHV Qpiog cagageohibgrg IySseL§ Eed from
a broad range o S generaf?? 159581 ect el “Fromthe rgﬁge“gf sboat 6. 0oool
to about 70, wej L0, fr r : i 0;,0001- ab, i ght % The
phar maceut i %Pg?hgéc:%bsi% gdnﬁo]?lbgt ne@ib%#/llesntjll on nma é)%'e %‘%t e&é%%ﬁ enent ed
with a buff I oni zZi e L g T bug.fer

el udes. bort 220" 30 o, “phosnhori o et B Aoar: oaci et ey aard e

anm nocaproi g @i deqgl utamc acid, and the corresponding salts (the alkal
metal or alkaline earth metal salts thereof, such as sodiumsalts,

pot assi um sal ts, madctadhsalégyadt PrIALESiHg satisddidbeisseeoni zi ng agent
25 includes sodium chl ori de, potassiumchloride, sugars and 2 1 J f~~~;
?~30~ -44 dkwyeenoto Thoeecheiraledgiagened ancl adestsedknowedet ate, and

ci _tr~c acrd. ="he level of adcition of any of these additives may be
within t he porvedtreodatanahgeenfheyptainatbeat prabeptepavanioonofet ye
invention can 5 be provided in the formof a solution, and in a |yophilized
f or m whi ch &@ku beetkagelu SukkenyBphal (Espepivpatat ibnBieghepéstry,

ext enpor aneously dissolved in, for exanple, a buffer inclusive of water,
saline or t¥RCPIkesa¥iassuitaprekéoneehegakiokenkgung (Mghhadst ke uni t
dosage form of the, pharnaceutjg¢al ¢o sjtion of .the invention, various
forms ddn b@m§€$€%%£ SBLSFEY S'tag%ﬂggtﬁgrg BubteCBBPLEE ! vEOCTREY
representatife forn1if§%$gﬁs solid dosage fornms such as tablets, pills,
powders, ne ré, ul es, capsules,. 15 etc. and |liquid dosage forns

such as squtionsFo§Q§Q sLong. g l§&£€§ §%§H$§hf§£gﬁéfée§99n 0 on

These dosage fornms ‘arée generally cClassi adm nistration,

into oral prepagal]png. aReLsoiehatnBrEPRAEAL T ORE. oPaSAL P SRERAI5ONS,
vagi nal suppositories, rectal 20 suppositories, sublingual tablets,

oi nt ment s, @@@h0§§ef§bb£@phg@inéacﬁigpsage,fﬁbﬂgeﬁaahb@kéﬁ;nyt@teéaﬁnd
nol ded or ot herw se prepared by the established pharmaceutical procedure.
For exampl epe tabth £t Sa€dly be€cTBOUEACENH ehESi@un@Sation with said
immunogen and the collection of blood can also be carried
out by the conventional procedures.
Preparation of a monoclonal antibody can also be
carried out by the conventional technique which comprises
20 constructing a hybridoma between the plasma cell (immune
cell) of an animal immunized with said immunogen and a
plasmacytoma cell, selecting clones producing the desired
antibody, and cultivating the clones. The immune animal

is generally selected in consideration of its

25 compatibility with the plasmacytoma cell to be used for



25 sai d pharmaceutical carrier, any of various excipients ?_ 1 J2Z&JrdAN 2003
~~~3 -45 such as | actose, sucrose, sodiumchloride, glucose, urea, starch,

cal cium carbonate, kaolin, crystalline cellulose, silicic acid, potassium
phosphate, etc.; binders such as water, ethanol, propanol, sinple syrup,

gl ucose solution, 5 starch solution, gelatin solution,

car boxynet hyl cel | ul ose, hydroxypropyl cel |l ul ose, nethyl cel | ul ose,

pol yvi nyl pyrrol i done, etc.; disintegrators such as carboxynethyl cel |l ul ose
sodi um car boxymet hyl cel | ul ose cal ci um skow substitution-degree

hydr oxypr opyl cel l ul ose, 10 dried starch, sodium al gi nate, agar powder,

| am naran p8$@§rfu§99£ughﬁygéﬁgﬁﬁxC%EQO@BEEe %?'%h%”kﬁgrggnﬁgéd L tp€tC.

surfactants such as pol yoxyet ene sorbitan fatty acid esters, sodi um

lauryl sul f aligan MRREY! YEeL Ol St £8 At for 8 LocediSENLLYrALI 0N 1 RRLDI Lors such
as sucrose, stearin, 15 cacao butter, hydrogenated oil, etc.; absorption

pronoters syshgasoduaher pakyaaBRBBhURYbases, agedisdmuhadhyl, syl fate, etc.
hunect ants such as glycerol, starch, etc.; adsorbents such as starch,

| act ose, kagkkDrefigntnsi tenuaokheidal cahl beamagkcusiagdal ubricants such as
20 purified talc; salts of stearic acid, boric acid powder, polyethylene

gl ycol @&nd sonovantWead adgessatyinsuochbiabkéba.can be coated with
conventional coatings to provide sugar-coated tablets, gelatin-coated

tabl ets, enteric-Tthatetasabtgtsmandelil fiv25useatrdsteall bybriBoabkéohayer or
multi-layer tablets may 2 1! t~ N 2003 -46 also be enployed. The

phar maceut i tal nebrppsElgilehlyaneperisedds opithexrpr buticineaudespil | s

i ncl udes various excipients such as glucose, |actose, starch, cacao butter,
hydr ogenat e¥i2 51988 erusl-emai FeLkaoFHAB, afaPe, (BPEX63paler $NaGEKeas gum

256: 495-497 (1975)]1, p3-Ul [Current Topics in

10 Microbiology and Immunology, 81: 1-7 (1978)], NS-1 [Eur.
J. Immunol., 6: 511-519 (19?6)], MPC-11 [Cell, g: 405-415
(1976) 1, SP2/0 ([Nature, 21§:~269—271 (1978) 1, efé., R210
[Nature, 277: 131-133 (1979)] and others in rats, and
cells derived therefrom.

15 The hybridization between said immune cell and said
plasmacytoma cell can be effected by the known technology
in the presence of a conventional hybridization promoter
such as polyethylene glycol (PEG) or Sendai virus (HVJ)
and the separation of the objective hybridoma can also be

20 carried out in the known manner ([Meth. in Enzymol., 73: 3
(1981); Zoku Seikagaku Jikken Koza (ditto)].

The search for the objective antibody-producing
cell clone and the monoclonal antibody preparation can

also be carried out in the routine manner. For example,

25 the search for the antibody-producing hybridoma can be



arabi ¢ powder, tragacanth powder, gelatin, ethanol, etc.~ and 2 T JAN 2003
di sintegrators such as |lam naran and agar. The capsul es can be generally -~
manuf actured in the conventional nmanner by blending the active ingredi ent

of 10 the invention with the pharmaceutical carrier or carriers and filling
the resulting conmposition into hard gelatin i_. capsule shells, soft
capsul e shells or the like. The liquid preparation for oral adm nistration
i ncl udes pharmaceutically acceptable solutions, enul sions, 15 suspensions,
syrups, elixirs, etc. as fornulated with,routine inert diluents, such as
wat er, and these dosage fornms may contain a wetting agent, an emulsifier, a
suspendi ng t,an r ather Lliary additives. These.can be
nanufacturegggg Fﬁegégtggl?gﬁegg%ﬁgpﬁaégﬁ1Pé§Pe?OlBr58€§&P€syb?hgoFiquid
prepar ati on f0r 4parent shab radaiahshiasti 8llenl el ughike ghcgteriie agueous
and non-aqueous sol utions, enul'sions ahd suspension, can be prépared usi ng
such diluents, at er; o . eyhyl 43l 0)Pro Qgg% ol I ene

gl ycol , ethoxy?ﬁ?gg iggstgg?yﬁgg gh%%%nﬁ, ICM2 0 %%ygg%%bh%?ggp%§§géélated
i sostearyl @@@Dﬁ@hna@@bﬁ0¥¥gbBXBﬁ”ﬁe%QbQ&tQHCBQEEXOQ?'ﬁe%ﬁb%ns1_and
vegetabl e oil s-such as olive oil. In addition, injectable organic esters,
such as et hyhdbbeamenoaByabe &nandhat edkeFunthegmene, pabyesh 3rt Ree
conventional solubilizers, buffers, wetting agents, enulsifiers, suspending
agents, preseveatioesasdaspensages, etc. can al so be added.

Harvesting of the antibody of the invention from
the resulting hybridoma can be achieved by cultivating
the hybridoma in the routine manner -and recovering the

10 antibody as a culture supernatant or administering the
hybridoma to a compatible‘mammal and recoverigg the
antibody in the form of aséites. The former méthod is
suitable for production of the antibody of high purity,
while the latter method is suitable for high-production

15 of the antibody. The antibody thus produced can be
further purified by the conventional means such as
salting-out, gel filtration, affinity chromatography and
the like.

The antibody thus obtained is characterized by its

20 binding affinity for the LY6H protein of the invention
and can be used with advantage for the purification of
LY6H protein and determination or differentiation of the
protein by immunological techniques. Furthermore, since a
decreased expression of the gene of the invention has

25 Dbeen confirmed in the temporal lobe of the brain of a



The above various pharmaceuti cal dosage forns are sterilized in the 4Ju9ﬁ-e

manner. This sterilization can 10 be achieved by filtration through a
bacterial filter, formulation of a biocide, irradiation, or a heat ij;.
treatment. Furthernore, these nay be provided in the formof sterile solid
conpositions which can be extenporane- _ ously dissolved in sterile water
or a suitable 15 sterilizable nmedium For the manufacture of dosage forns
for rectal or vaginal adm nistration, such pharmaceutical carriers as

pol yet hyl ene gl ycol, cacao butter, hlgh £_al cohol's, higher alcohol esters,
gel atin, sem synthetic glycerides, 20 ett. can be enployed. O ntnents such

as pastes, creans and el s can be ared using, a diluent such as white
petrolatun]p%E}%?Flﬁl glycéP%?WeEeg g?ﬁ@@SSeWh%gpi%és propyl ene egcoI

I hyl | b bl h
i ve o1 e drdi8endial P00 B8O B LB O RSP G R PR nadar by
subl i ngual fgnlﬁéséééééHEnga? be. pLepar edo L n pbg LuLi e panger, using a

wel | - known st andard excCi Fe necessary, oSe pharmaceuti ca
preparatlocg pthe invention may be supplenented with coloring agents,
preservatl es, erfunes flavori ng agents, sweeteners,

The present invention provides the novel antibody
described above, too.

The polypeptide of the invention is useful in the
field of medicine as pharmaceutical products containing
it as an active ingredient. Therefore, the invention

10 provides a pharmaceutical composition comprising the
polypeptide pf the invention as an active ingredient.

The usefulness of the polypeptide of the invention
in or as said pharmaceutical composition is ascribable to
the neuronal survival-supporting action, nerve elongating

15 action, nerve regenerating action, neuroglia-activating
action and mnemonic action inherent in this brain-
specific polypeptide. Examples of the methods for
confirming these actions include the following methods
for each action.

20 1) Neuronal survival-supporting action

The following method can be used for quantitating
the neuronal survival-supporting action of the
polypeptide of the invention. For example, the
hippocampus is aseptically isolated from the whole brain

25 of a fetal SD rat and treated with an enzyme, and seeded

603



and other drugs. The nethod for adm nistration of such pharmaceuta ¢aliapy 2003
preparations is not particularly restricted but can 10 be selected ~ ' ¢
according to the specific dosage form patient's age, sex and ot her
factors, severity of illness, 1-. and other variables. For exanple,
tablets, pills, solutions, suspensions, enulsions, granules and capsul es
are adm ni stered orally, while parenteral products are 15 adm ni stered

i ntravenously, either alone or in adm xture with the conventional gl ucose,
am no acid or other infusion, or, where, necessary, adm nistered al one
intranuscul arly, intradermally, subcut an ously or intraperitoneally. The
rectal suppositories are admnistered into 20 the rectum .the vagi nal
supposi t or i €8 ArRe Liniat T Ered ! T hEBA L AR $agR had gﬁéwﬁgiaPlﬁF@parations are
adm nistered into the nostrils, the_subling preparations are
adninistereﬁP%ﬁﬁ%ﬁﬂW%,Pgﬁd£?R%loY%fﬁeﬁ?Eu%rgﬁg%n?ﬁi?tgFﬁa topically for

t ransder nal ivery T S 20r any of the above
pharnaceuti%éﬁéghékgﬁ%ﬁﬁmggzg?%ﬁgCgﬁgégfgéarations is not particularly

restricted but cambe.dudl olQus|yoae! 0 o o g brpad,Lange gecording to

t he expected therapeutic effect; adm nistration net duration of

treat ment, Jpafdend; RACKOE oMl $HE N &gi @Fei 8ndhan g8y, tandyofber factors.
General ly, the recommended usual dosage of the active ingredient is about

0.01 ug - Idupwl &deent PrEiBERD! Yoot i g IpvgM :  ITHEH davhe RSt kg of the
patient's body wei ght. The above dose nmay be adm nistered once a day or in

2 or nore dingmtetl aloseasol dpedi dreird heti®r Envest pohni eda@dédi nth8e wor ki ng
exanple to be presented |l ater herein, the expression of the gene of the

i nventi on hasvdreeiprabptowmhled éis decrteasiad tie tovel ypeypordd d Dbeheof patients
with Al zheiner's disease. _ Therefore, by constructing an arbitrary
expressi on Me@wrias yiar@orhag hérn it e-orepbed oh &heojbhegovatae
invention and introducing the expression vector_into the tenporal |obe

ti ssuelfor B3t P expredsitens ofs tadde@nethe bakledsBheteeugbeegkner ati ve
changes inclusive _of an excessive atr%ggg of neurons in the tenporal |obe

may be 20 inhi bi t8f &fh!helfEl tUHRY prbfraesi OPwR aF Aespred 1n

the above manner are cultured for 72 hours. Then, by
performing an MTT ([3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] assay using Promega Cell
15 Titer 96-Well Assay System, the neuronal survival-
supporting effect of the polypeptide of the invention on
hippocampal neurons can be evaluated.
Similarly, by isolating the ventral midbrain
aseptically from the same whole brain of a fetal SD rat
20 as above and carrying out an MTT assay in the same manner
as above, the neurcnal survival-supporting effect of the
polypeptide of the invention on the midbrain neurons can
be investigated.
2) Dopaminergic neuron survival-supporting action

25 As a method of evaluating the neuronal survival-
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di sease may be arrested. Therefore, the present invention further provides
a pharmaceutical conposition for gene therapy (gene therapeutic agent)
whi ch is possessed of such a neurodegeneration-inhibitory action. 25 The
present invention further provides the above 21J~~) ..?2_(?U3 - jfl
expression vector or vector for gene therapy, cel-s transfected with the
gene of she invention through the introduction of said vector, and a
pharmaceutical conposition for gene therapy which conprises any of the 5
above as the active conponent. The gene,therapy using said gene therapeutic
agent is perfornmed by adm nistering at teast one nmenber selected fromthe
group consisting of the vector foh i nt oductlﬁn and expression of the gene
of the i nveRtPBAT 10PAndCELPRsOf r ARET BELEHRIE RSt RE §BRe 1BF CPhé'nventi on
t hrough the_jntroduction of sai,d yector into.the_ _brain neur ons . or t enpor al
| obe S1ssuctBf ESBHTTERT SrERCHentodbgBrerart e anEorBR T ByeEaen
procedure, neurodegenerative in_such, tissue can be.inhibited 15 and
yrptoms of " Ehb wer Lot ssuEae AT e il Sy e SaknER e CARM R nson s
di sease, brain.is ] t | ev].at h a .S now

€, DI ) 1 ¢ iy g
descrlbeq |ﬁh€%rtﬁ£§n%€%agl?CFne?ﬁg?foblgé#ﬁgsggggugfpﬁgngggéeﬁéoyéerapy,
Lhe rout ne,ZQe£hem L, capLEFBLAEoP 0bogbaak. it ehkal ogh caly i eFOMDI nant

DNA, genetic, and 1 munol ogical techniques can be enployed unless otherw se
speci fied. dheserdLehnsbdeRyaeeprdsspyi DedmiAutbNteanakhg, abMBbbakis, T.., et

al ., Mol ecular doning: A laboratory manual (Cold 25 Spring Harbor
Labor at or y) terfjod tla Spré Ng Hggrborus ey Morkritch X J100AHBY, ~€hd culture
is passed through a membrane.
To prevent non-specific binding of the antibody,

10 the cells are incubated in 10% goat serum-PBS for 1 hour
and, then, using an anti-tyrosine hydroxylase polyclonal
antibody (Chemicon, diluted 1000-fold in PBS), further
incubated at 4°C for 16 hours. After removal of the
antibody fluid, the cells are washed with PBS and, after

15 addition of peroxidase-labeled dextran polymer-coupled
goat anti-rabbit immunoglobulin (Dako), are incubated at
room temperature for 1 hour.

Detection of the tyrosine-hydroxylase-positive
cells can be made by the color reaction using

20 diaminobenzidine as the substrate. In this manner, the
dopaminergic neuronal survival-supporting activity of the
polypeptide of the invention can be assayed using the
number of tyrosine hydroxylase-positive cells as the
indicator.

25 3) Nerve elongating action



-~ (1982)1, Sanbroo~, J., et al., Mlecular Coning: A |aboratory Qahqﬁaw 2003
2nd Ed. ', Cold Spring harbor Laboratory), Cold Spring harbor, New Yor
(198i)), Ausbel, F. M, et al., Current Protocols in Mbl ecul ar Blology, 5
John Wley and Sons, New York (1992)), dover, D., DNA Coning, | and I
(Oxford Press (1985)), Anand, Techniques for the Analysis of Conplx Genones
(Academ c Press (1992), Guthrie, G, et al., GQuide to Yeast Genetics and
Mol ecul ar Bi ol ogy (Academic Press (1991)), 10 and Fink, et al., Hum GCene
Ther., 3, 11-19 (1992). The gene therapy,can be carried out using a gene 1:

t herapy vector harboring the whole or“part of the gene of the i nvention
or cells transfected ene of the inventi

ith the ? th
i ntroducti on of sard %% Ban%ﬁ?%nl% gER% therapy ﬂﬁ?a% eﬁﬁﬁbP@ be a
t hod of Y6H ts f t N h d
Gone has not Theale %?%%%ann9§9§ﬂ§k ihunaClRghhog ' Ratr BasgERET At on ar ound
the receptog C?h£/5§58§E18§|£ahs gbpkgg q9 IE? geBe, ngEQ§F|nvent|on or
a fragnent © & gené c¢an be nPFodticed s nf 8 cBrrs by “téans “of a vect or

adapted to ﬂRT@&@AEc%Q§18§”ﬁ ﬁﬁéEaéﬁL9ﬁ9§on§gh¥ncg §9§h §@§E§95the

particul ar gene can be cause be expresse rom an-

extrachrsonpgpgab) pogst £8N10WB! €OMALs, WheID 2c5eIi"§ Wu:g@lﬁlﬁedislltlo be
expressed by |ntrodu0|ng a z~.~r, ~~~ i~~~ J .r fragnent of the gene

into the tenpeialielobglbeteo 0t Hhe loDaMEMme&MﬁualﬁyﬁtgeB%mber BeR@-eXpressi on
of the gene is found, the particular fragnment of the gene nay be a fragnent

encodi ng a pasttobat¥8H(p6dCei BOWhinh hsrSengeeamanydf 003t etaur ¢y &l or
non-tunorigenic gromh of cells. The gene transfer vector may be any of
vari ous serum (FCS) are transplanted in a collagen-coated plastic
petri dish, 35 mm in diameter, at a concentration of 6x10*
10 cells/3 ml. On day 2 after transplantation, the medium
was replaced with D-MEM containing a varying
concentration of the polypeptide of the invention as well
as nerve growth factor (NGF; Wako Pure Chemical Ind.) and
FCS and the cultivation is continued in each case. On day
15 3, morphological changes of the cells are examined with a
phase~contrast microscope. By assessing whether the
formation of neurites or the promotion of neurite
outgrowth is observed in comparison with control, the
axonal elongation-promoting potential of the polypeptide
20 of the invention can be evaluated.
4) Neuroglia-activating action
The neuroglia-activating action can be evaluated,
for example by determining the effect of the polypeptide

of the invention on the activation of neuroglia by FGF in

25 accordance with the method of Kniss et al. or the method



known vectors in which the gene of the invention has been subcl oneg ﬁgjmmlﬂmg

be described |l ater herein. 10 The introduction of the gene transfer vector -

into the target cell can be easily effected by the established ~_ .

technol ogy of introducing DNA into various cells which is _ al ready known

to those skilled in the art, such as el ectroporation, cal cium phosphate

transfection 15 (coprecipitation), virus transduction and ot her techniques.

The cells transfected with the gene of the invention can be utilized as a

drug for neurodegenerative disorders of.,the brain, inclusive of an

i nhi bitor of premature atrophy of the brain nervous system or as 20 nodel s

for therapeutic research. As ntioned above, the gene_or _geng fragnment of

t he inventi%% BRI+ 7T robiuted B@E{ﬁ%’g@negthe?%ﬁyggﬁgérdﬁng”fo gﬁglpnvention

i ncreases the expressi of .the espondi ng gene praoduct in the-brain

nerve or 25°Surft lngg%iégéekégggﬁér 89qﬁﬁhig%f a ré%hy'dfn?%éehaFE'l

Jir;d aG | —, - b aj n, ve t} e r t t he gene. Suez gene
733, é[ﬁi. 0e "a%zé%?ggeéﬁég g?ﬁr?ébﬂgl-

t herapy can e apprred wit! t in"neuronal tissue where

t he expressi bH gepe,Qr the LYBH protein has been abolished as well
as to the brg?ﬁgém%gﬁégngf ??ssue where the | evel of expression of said

gene hag been depfessedendhitc d6hei dNeEANYHLACEPLULATHP EDE BLBRENE,
invention is performed as follows. First, a screening is carried out for
candi date pahigetSrd@ficed heigenehé heaaPy-bBize protocol of Morris
[Morris. R. G. M., J. Neurosci. Meth., 11, 47-60 (1984)].
Another evaluation method comprises administering
the LY6H protein or an agonist or antagonist of the LYG6H
10 protein as selected by a screening to an animal model of
Alzheimer's disease such as a mutant B-amyloid precursor
protein gene or mutant presenilin 1 gene transgenic mouse
[e.g. Nature, 373, 523-527 (1995); Nature Med., 5, 560-
564 (1999)] and evaluating the degree of progression of
15 the disease or the degree of nerve degeneration in
comparison with a non-treated control group.
Moreover, in order to have the gene expressed in
the human temporal lobe (gene therapy), an adenovirus
vector [Straus, E. S., Plenum Press New York, 451-496
20 (1984); Setoguchi, Y., et al., Blood, 84, 2953-2964
(1994)], for instance, is used. Thus, a possible
procedure comprises cloning the gene of the invention in
an adenovirus vector, culturing it in the stem cell,
administering it directly into the temporal lobe or

25 intravenously through a peripheral blood vessel and



10 recording a conputer tomogram (CT) with the scanning position fixédltd 2003
the tenperal | obe of the patient with Al zhei ner type denentia or

Al zhei ner' s di sease to check _ for atrophy of the tenporal |obe or
progression of the atrophy. 15 Then, to achi eve expression of the gene of

the invention, the intracellular LY6HYRNA is created in the target cell and
its translation is pronoted to accel erate expression of the LY6H gene. For
this purpose, preferably a sense oligonucl eotide corresponding to the nRNA

of the 20 gene is produced and suppliegypp the target cell. By providing

the cell with the activity to pronote expression of the LY6H gene by the

above gene ther.ap t he neur,odegen tive change in the brain receptor
cell/tar getc%eecfﬁl%gantcbesei%h"fkbéffkg%r. e‘é%%%%%?ﬁi ng? oe?rﬁ%ngb%v%rgene t her apy
using said =t T 3 .sen [ tide .objectiv

i nhi bition pblnzgquer]lomdeergesnec}lasfelza\(/%e c %”nége% ]ﬂﬁ{gyﬁeg(?négn%lt%:ﬁ‘sé %J%?I%lo

al l'evi ati on o1, ary gt of progression of neurodegenerative synptons may be
successfully attained by subcloning the 5 LY6H gene into a retrovirus,

adenovirus or AAVlerdyefhact Y AndHdfecting {herd@raet braime nerve cells
with the vector to thereby cause expression of the sense ol i-gonucl eoti de.

Wien a sengshOhigenue &t | dans it gane e thevdftiswventéondés 10sroduced
into the cerebral neuron or tissue to increase the expression of LY6H
protein, ththarmadeutiserisky ddggptiudeotsaet neadiointsdie tikefutdds | engt h

nucl eoti de of the LY6H gene but may be the nodification product insofar as
it retains reorfimcia crelsibstiarit ial kalilonetteld | cal kd bindecduictmetabd t he
parent gene and pronotes expression of the LY6H gene or a fragnent gene
conpri si ng &r EartdrEluse glEHt e § el e iy Bai ghdudet i petasetemr s whi ch can be
used for introducing an objective gene for both DNA reconbi nati on and 20
ext r achr ono'sidrial Wye rfed il Uit e ABAHERE k8 a | R IGRfATROR Hal ar (Thas® any of
such known vectors can be used in the practice of the invention. For

exanpl &0 a SAYE G AadhPaIrR RY vﬁﬁegkf:c?rh‘(:‘?lhtdje%naal THpVES LB HRene sense

ol i gonucl eot.ide L] ed to the expressiqn control_ elenent 25 and is capable
of oxpr eI 1 hé IS SRESTBE Cgonderactide L) ipes) nenf BT S |

addition salts which can be prepared by reacting the
active ingredient polypeptide of the invention with
suitable organic or inorganic acids. The representative
15 nontoxic acid addition salt includes the hydrochloride,
hydrobromide, sulfate, bisulfate, acetate, oxalate,
valerate, oleate, laurate, borate, benzoate, lactate,
phosphate, p-toluenesulfonate (tosylate), citrate,
maleate, fumarate, succinate, tartrate, sulfonate,
20 glycolate, maleate, ascorbate, benzenesulfonate,
naphthalenesulfonate, and the like.
The pharmaceutical composition of the invention
includes a composition comprising a pharmacologically
effective amount of the polypeptide of the invention and

25 a suitable nontoxic pharmaceutical carrier or diluent.



produce in the target ce~l can be used as such vectors. P.ny of tt-~e
expression vectors mentioned above can be usually enployed but the2 1 sy 2003
preferred are vectors constructed by using any of the vectors disclosed in
USP 5 5252479 and WD 93/07282 (specifically pWP-7A, pWP-19, pWJI, pWpP-8A,
pWP- 21 and/or pRSVL) or the pRC/CW (Invitrogen) as the source vector. The

still nore preferred are the various virus vectors described | ater herein.
10 As the pronoter for use in the vector for gene therapy, those pronoters,
which are intrinsic to the i.. affected

ﬁLssues to be treated in various
di seases, are preferably enpl oyed. Exané es of the pronoters are al bum n,
a-fetoprotein, al-antitgﬁﬁsin, transferrin, ﬁgd 15 tra sthérgtin for the
liver, and carboni ¢ aRhGHFaSE - GAd carEificelBr§onFeahfi Ger &Pt he col on.
When t he affectedht%ssues grg1themute5ﬁ§ ang Blacegtak estrogen, aromatase,
cytochrome PA50, PRAGIEST Rl 6F 4i HEm RS H1 el edWI AG EMTY i CP450, and

17a- hydr oxy 4 n, L F] 20 F he S
prostate-spég§§?gagggﬁgeﬁgglgéggpbgihggﬁg,ggng&ﬁéggfgﬁg-ggéngFgekalIikrein
can be exe i £l : h , 2 erh- ~l.- kN, t ogl obin
and whey p?gég?%ﬁgéﬁggglgxgﬁgF???gdéeégfggﬁg angﬁsggkfggggﬁf SPgﬁein C,
and urog obyki picaprhe ¢918xeMBlLifibeds, FREnkResskhimeKtdfitkeratin, human
keratin 1 21,7 ?2..~(l;~-J~or 6, and feucllr_e can be

exenpl i fi eddikontéheaboaks, ~suakhatahtbyi bhar yubeti dhatpr ot Bhdlse NBAKI Be
astrocytespecific protein, nyelin, tyrosine hydroxyl ase pancreatic villin,
gl ucagon, anddiangeshgnselsteedaaptonded pabypdphgdeéocahebengxenplifi ed.
For the thyroid, thyroglobulin, and calcitonin can be exenplified. For the
bone, al cotibagea, fosneotatbencomndsbbmhensi al ogl ycoprotein can be
exenplified. For the kidney, renin, liver/bone/kidney al kaline phosphat ase,
and 10 eryt hr opoi B¢ neerhipelexbypprefedrednohasnachuvtpanér eas, anyl ase,
and PAPl can be exenplified. i_ . Furthernore, in the production of a

vect or f0or FTREPOBLELPBNCES thesEREBNELPHoRARI BBt PYEP2LTRE YEABE

ol i gonucl eotide to be inptroduced (one havi a full 15 length or partial
squence coY?E%%Bﬁd?ﬁalFbv?ﬁewgéﬁéeHEB F ?%EmﬁiﬂgegflPhSr ﬁ?@ﬁ?ign) can be

easily prep nd_acqui by th t andard net i c_engi peer.i t echni ques
based on ¢ har e Plop PaeekaETene PRFS: A tof SRoPhetaERE BFSHHEY nvent on

as describe@ugféﬁi”PE&Q&E%zEleQﬁeﬁEa”éﬁ@ia?ingrﬁgeﬂtve gOEo£9Eo

i ntroduction a’ sense ol rgonucfeotf{dée rnto ¢ cah carrleé out by

various techpigresn@l gagyckgewn in the art, such as el ectroporation,
cal ci um phosphate transfection (coprecipitation), virus transduction and

the |ike& The The stabilizer includes human serum albumin, an L-

amino acid, a sugar, and a cellulose derivative, for
instance, can be mentioned. These may be used singly or
in combination with a surfactant or the like where
necessary. The use in combination with a surfactant may
20 lead to a more effective stabilization of the active
ingredient in particular.
The L-amino acid is not particularly restricted but
may for example be any of glycine, cysteine and glutamic
acid.

25 The sugar is not particularly restricted but



25 cells transfected with said sense oligonucl eotide, as ?.1 (! A,~.l
?~'"03 such and in an isolated form have a brain 2 1 JAN /WB
neur odegener ati on-inhibitory action so that they can be used as a drug

a therapeutic research nodel, for the inhibition or arrest of progreSS|on
of neurodegenerative 5 Iesions as well. In gene therapy, the above vector
for introduction of a sense oligonucleotide can be injected either
topically into the tenporal |obe or surrounding region of the patient or
system cally. Furthernore, it may be 10,cultured together with stemcells
and, then, adm nistered by Iocal or systém c injection. By such
adninistration can be |ntroduged into the nerve cells of

é—u the ve
the patient "8°BPEFR mPHOFﬁé g@éntefhéuFPaﬁ§dﬁ &G CgENe TIPS RGE ‘per manent | y

taken up in hr.onosone, of each ~target 15 ell, .the adm nistration nmay
be repeat ed” %ggFg |§él%?u° he et hioa’ f%?gﬁéngﬁcﬁgpéﬁysgg ofding to the

i nvent i on i fclyges, bo L he i ¥iye Lechaque thich gompui.ses, admi i stering

S
a construct or |ntroguct|on 6f salg Sénse ongonuc ot| 'S (a

ol | gonuc! eoki,dec28, t haNShek, Vakabkedl bREL]Y pbi3aLRAhofE A0l gjg%sex Vi vo

t echni que which conprises tfansferrihg theé gene’into culture mecells
and, af teer aektyahnghya&@a§?&@pyuegaeehotBﬁbﬁh%%lhnhr%@q%b%% the cells into

the patient's body gene t herapy conprising introducing said sense 25
ol i gonucl eohiydeudbheet hyidnt etthe sabl theial gerfieasibke..

The surfactant is not particularly restricted,
either, but both ionic and nonionic surfactants can be
employed. Examples of the surfactant are polyoxyethylene

10 glycol sorbitan alkyl esters, polyoxyethylene alkyl
ethers, sorbitan monoacyl esters and fatty acid
glycerides.

_The cellulose derivative that can be used is not
particularly restricted, either, but includes

15 methylcellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, and
carboxymethylcellulose sodium.

The level of addition of any of said sugar and
other additives can be judiciously selected with

20 reference to the amount in common use. Generally, the
sugar is used in a proportion of not less than about
0.0001 mg, preferably within the range of about 0.01 to
about 10 mg, per pg of the active ingredient. The

surfactant is used generally in a proportion of not less

25 than about 0.00001 mg, preferably within the range of



? 1 ,.) r~ ~2Q3 JUthe ta~~e~ cells into which the sense -
. . . , . . é%‘] IAM 2003
ol i gonucl eoti de of the gene of the invention is to be introduced c be
judiciously selected according to the object of gene therapy (treatnent).

For exanple, the 5 target cells include brain neurons and brain nerve

tissues as well as |ynphocytes, fibroblasts, hepatocytes and henopoietic
cells. The nethod of introducing the sense oligonucleotide in the above

gene therapy includes a viral introduction 10 technique and a non-viral
introduction technique. As to the viral introduction technique, in 1_.
consideration of the fact that the senéédéligonucleotide to be transferred

is a foreign substaﬁ%ﬁémhich is expressed especially in the normal brain

cell's, the tB°H&tHo i h§ &PPetr SvPluBIve®er Pt G ithst &vdé Vecan be
exerrplified.i Cl%@teerus vect or s mhicrvpannbe usegaincluge t he adenovirus
vector, H V> EHOMEA S munddBeT cPehdy sy velt of ¥ 2%befio?asE0Ei ated virus
(AAV] voct oLyahPiRgs i LB YRcl B0 TREER SLTBLEX,V LU 0 LSV pveot o
ETRR T b4 S e 2 kR e R e
specifioally descebbgdout 0.1 ng, per pg of the active ingredient.
The amount of the amino acid, another example of the
stabilizer, can be selected from the range of about 0.001
to about 10 mg per pg of the active ingredient. The level
of addition of the cellulose derivative is not less than
10 about 0.00001 mg and is preferably selected from the
range of about 0.001 to about 0.1 mg.
The amount of the active ingredient in the
pharmaceutical composition of the invention can be
liberally selected from a broad range but is generally
15 selected from the range of about 0.00001 to about 70
weight %, preferably about 0.0001 to about 5 weight §%.
The pharmaceutical composition of the invention may
be further supplemented with a buffer, an isotonizing
agent, and a chelating agent. The buffer includes boric
20 acid, phosphoric acid, acetic acid, citric acid, e-
aminocaproic acid, glutamic acid, and the corresponding
salts (the alkali metal or alkaline earth metal salts
thereof, such as sodium salts, potassium salts, calcium

salts and magnesium salts). The isotonizing agent

25 includes sodium chloride, potassium chloride, sugars and



25 The retrovirus vector systemconsists of a virus 2 i .1 !;; ~i 303
_5a_ vector ar_d a helper cell (packaging cell). The hel per cell mednsAd 2003
cell which has expressed genes encoding the structural protein gag
(structural protein within the virus particle), pol (reverse
transcriptase), env (coat 5 protein), etc. of a retrovirus but which has
not formed virus particles. On the other hand, the virus vector has the
packagi ng signal and LTR (long term nal repeats) but |acks structural

genes, such as gag, pol, env, etc., mht%g_are necessary for virus
replication. The packaging 10 signal is sequence whi ch functions as a tag
in the assen%éy of a virus particle. Selective genes (neo,ﬁgy%) and the

obj ect sensé& 0lGYdhuc! édfi GecrPgard PR he PELYRICHg SSictiemarelgtadért ed in

i eu of theéx{rgg» enes. .In or, ngtQaé a hi%h4%Lter of virus. particles may
be 15 obtai red: Gtri's iHMpsrt ant' St §SUSe 8h PRSI ORs OShért &€ fossionl e,
provi de a br i.ng.si including a part of the gag gene, and use
care not to Qgg&gﬂp ng teegggguﬁéﬁ%¥a e ettt ﬁﬁ@&“ﬁarboring t he

obj ect sense 20 ol gonycl i isqtr ferr to hel per .cell, the
vect or genom c RNAhi s?)p%éfﬁr%tgclee %ﬁf%tlhg%f\%‘%ﬁ%tg?}rnu&%&%e gLrIgvteeer%tnl%norcr%ﬂ by

the hel per el lnrothefeby nvithiss Rand idd es e dred, and secreted. The virus

particle as a reconbinant virus infects the target cell and, as a 25
result, the 1IQNAHSEQURRKC & @Y ehSeH amsEd RRGIILm then 19obniditad J a003
-60 virus ger~omic RNAis integrated into the cell nucle~;s so that the
sense gene iprepeEred ionst hanyeet exHempetanessed.y Idi gyl el el osed a
techni que using a flbronectin fragnent containing the cell adhesion domain,
hepari n5 bi rdiamplsit @ dnd feanjingdisngyes edmentt drijarseribereg,oH.thetl idde , Exp.
Hemat ., 23, 747 (1995)], for enhancing the efficiency of transfer of the
obj ect geneatAg éxdrpslod eofconisentatatdwinr.us vector for use in the above
retrovirus vector systemis the retrovirus derived 10 from nouse | eukem a
Vi rus [k%Lachlin,A§.rRQ?ré§ &he, upisc dorage. facad ofRéde Mhlagmacgiugii-, 38,
91-135 (199%)]. The met hod usingﬁgn adenaqvirus vector is now described in
Ade i&s B

detail . The “AdeffGWPPEs WE8t G BYEGHE CPucVéd i Sadedmifarfé® Wit h t he
PE%hOdS desg%h%% ehha%%o%%&%ge%b %heLthe%%%%ufg%pb %égégégpo%helnnun0|'

representative form includes solid dosage forms such as
tablets, pills, powders, neat powders, granules, capsules,
15 etc. and liquid dosage forms such as solutions, suspen-
sions, emulsions, syrups, elixirs and so on. These dosage
forms are generally classified, by route of administra-
tion, into oral preparations, parenteral preparations,
nasal preparations, vaginal suppositories, rectal
20 suppositories, sublingual tablets, ointments, and others.
Each of such dosage forms can be formulated and molded or
otherwise prepared by the established pharmaceutical
procedure.
For example, tablets can be manufactured using, as

25 said pharmaceutical carrier, any of various excipients



39-66 (1992), Setoguchi, Y., et al., Blood, 84, 2946-2953 (1994), kdnd§Hel003
H et al. [Jikken Igaku (Experinmental Medicine), 12, 28-34 (1994)] and
Ketner, G et al., Proc. Natl. Acad. Sci., USA., 91, 6186-6190 (1994). 20
For exanple, to construct a non-proliferative adenovirus vector, the early
region E1 and/or E3 of the adenovirus is excised in the first place. Then,
a plasmd vector containing the desired foreign gene expression unit (which
consi sts of the sense oIigonucIeotide to be 25 transferred, the pronoter
for transcription of said sense ~J Pyerv ?.003 -6~ oligonucleotide,

Poly A fcr insuring the stabIIIty of the transcrlbed gene) and a part of

t he adenOV|rQ§%geno ni c $ asm.d contglnlgg adenovi rus genone
are used to ¢ r%hs}%t?o?%e %@%r%i 1, SPHUT nSPAREEIE as 9IRS RGOl bGBUS
reconblnatlon |ehthus causedﬂto ta g pi bet ween gp§n1for eybetLtutlon of

the gene expr%%%loncﬁ%?%u?or oMy nbnpro |?eraf¥ve enovirus veetor is

obtained ase ¥ect ol DAl BOLENg.1he OhbeGh.sense.0llogaaLetLde, 4.3 -end
adenovirus vector wt erm na pro n a de 0 can al so e consStructed
by ligating,ihe- adenoyihsus 9eH0m &1 DN Pl & §9§git>d eﬁﬁéeée Eyitheppore, the

YAC vector may also be utilized for the construction an adenovi rus

vect or. sProgiugtdwnsef utoagdegeiassacisatied 1\, us:a(r%%&yr&e%tmefé@lrmpogww
described briefly. AAV was discovered as a smal 1 virus cont am nati ng

adenovi r us epdit o o BYSTEMS1 1 ABo @, thhéBhylceBlulbeepxi stence of the genus
Par vovi rus capabl e of autonomous proliferation within the host cell w thout
requiring eodieypatyipyrsolddoney usteepl diatnbegr2foandstitbe gsnus
Dependovi rus which requires a hel per virus has been identified. This AAV
has a broad-dostxymegey beellglose sbdilm, coarbexynetseicehletosag various
kinds of cells. The virus genone is a |linear single-stranded DNA consisting
of 4680 nuctebtides, lwmulwelmel%cqie%ﬁaeeewsowpﬁewleﬁH%Uh%eng a

characteristic sequence known a jl r 003 -62 |ITR (inverted
term ndl repeb®y. stake, IquLuTPe@}%hn?%ct?%E %%W@%r reﬁmi’é%’{%n origin

d pl | | Th | k
A e R O%huwﬁl%%%féq%n'c%?b e St o e hauehEe b 2901, he
St el T £9R S e Vius BLoLeL P bley ELa DRl o g, pepore

codes for the non ruc ura protein, reguratory pro A Rep

whi ch cont ré’é? repts ét' QBdi‘ng %éﬁ?%‘ir Btl'f%e,ci’r{&%to gée%lOfstteré

r econmbi nant can e carrie y uti i zi ng t property o %Rav to
becone 'ntqgﬂgiﬁddlslntegratlon inhibitors such as sucrose, stearin,

15 cacao butter, hydrogenated oil, etc.; absorption
promoters such as quaternary ammonium bases, sodium
lauryl sulfate, etc.; humectants such as glycerol, starch,
etc.; adsorbents such as starch, lactose, kaolin,
bentonite, colloidal silica, etc.; and lubricants such as
20 purified talc, salts of stearic acid, boric acid powder,
polyethylene glycol and so on.
Where necessary, such tablets can be coated with
conventional coatings to provide sugar-coated tablets,
gelatin-coated tablets, enteric-coated tablets and film-

25 coated tablets. Double-layer or multi-layer tablets may



into the chromosone DNA, whereby the desired gene transfer vector 2c@nbe 2003
prepared. This nmethod nay be described in detail as follows. First, '
pl asm d (AAV vector plasmd) retaining the ITRs at 5 - and 3'-ends of 15 a
wi | d-type AW and harboring the sense oligonucleotide to be transferred as

i nt erposed therebetween is constructed. The virus protein necessary for
virus replication and formation of virus particles is supplied froma
separate hel per plasmd. It is necessary to insure 20 that no common

nucl eoti de sequence w |l exist bet ween_4téﬂ_e two plasmds so that a wild-type
virus will not appear on DNA reconbi nation. Thereafter, the two plasmds
are transferred into the 293 cell by transfection, for exanple, and,
further, tHe%el% 49 %cted with an 25 adenovirus as the hel per virus
(when the 293 cel ], is.used, 21 .1:1 ~~J r ~3~3 -63,this. adenovirus may
be a non-proli ferTlariei glaorr%asc,eu lecraelbyd‘Ef]*ﬁ]‘ﬁeleares"f}}lec non- pbreollif%eecga Ve

r econbi nant IS e i t hi L nant ] S in the
nucl eus, ~hteHAé(A:\\eéf]%Osdlgérée)ldo'grgbcjgjfec?':‘l egffolﬁg%cgeggsgfw ng aér?geylrbej?:%r\%$e%9%%d 5 the

cont an nantatﬁdngdg S 1 sctd@ct i vated by-hieat imgr @dr 565a b6 a whgr e

necessary, e reconbi nant AAV i's separated and concenttated by

ul traceptrifdigatdione using a5l um chiord deetd Ny thi sad@eNQlich tde gasi red
reconbi nant AAV for gene transfer can be obtained. 10 Production of an EBV

vect or can feasiat rg@eiot thyaddeamth hoslvad r Shien gizin ptetthand Shietedzy, N,
SAl BO KOUGAKU (Cel | Technol ogy, 14(3), 280-287 (1995)]. Production of the
EBV vect or drad dirssinsferrafotdesis@nses ol angiomancdrecdndleagancor di ng to the
invention is now 15 described briefly. EB virus (Epstein-Barr virus) is a
virus of the faniThe HapBsds ichre batjarienwisl ¥ imaytufaoiuned! by EHpstein and
coworkers fromcultured cells derived fromBurkitt |ynphoma [Kieff, E. and
Li ebowi t z, ©@nveRtistoyy nameedy Ralerdimesthe NeGE Ve kingogdlenp. 0Do
1889-1920J. This EBV has cell-transform ng activity and in order to use it
as a veBtortheringeantienaitteh  the Phameedshis?t CHrepRl £h SFrIsSHef ect ed

of this transform.ng activity. This can be done as follows. Thus, first of
o e ERR L & s T 15e S Hteh 2Bt R 1ol HEiP t he
desired foreign gene is to e U s B -E4 i ted is cl oned.
Then, a DNA:al‘ng’augl n%eneo 13me® %tr ecl:%ons%le%eséen%ﬁ% ruQ?Gr ei;llslg ant gene are

inserted to const tlia%ﬂie&%eoé]ﬂoa*@irﬂafﬁi&hl"facﬁufrﬁ%m Vi rus.

Then, the vector for prepar a reconbinant virus 5 as excized with a

sui tabl e resfdi edd ONpROZYIBN 81 LA RDST gebefthB1 EBYoRASibhwe Afaiiaieald,s. The
reconbi nant virus formed by honol ogous reconbination is recovered, together

with the wdkgame Akat aspBibes | he Dl S | étid Atd ONFOFmvl 4 tesd proehict i on by
anti-surface

routine inert diluents, such as water, and these dosage

forms may contain a wetting agent, an emulsifier, a

suspending agent and/or other auxiliary additives. These

can be manufactured by the established pharmaceutical

20 procedures.
The liquid preparation for parenteral administra-
tion, inclusive of sterile aqueous and non-aqueous
solutions, emulsions and suspension, can be prepared

using such diluents as water, ethyl alcohol, propylene

25 glycol, polyethylene glycol, ethoxylated isostearyl



10 i mmunogl obul i n treatment. The reconbinant virus is infected to 2 1 JAN 2003
EBV- negative Akata cells and, in the presence of a drug, resistant clones

are sel ected, whereby Akata cells infected exclusively with the reconbi nant
virus free of wild type EBV can be obtai ned. Further, by 15 inducing viral
activity in the reconbinant virus-infected Akata cells, the objective

reconbi nant virus vector can be produced in quantities. The nethod of

i ntroduci ng the object gene into the target cell or target tissue in the

gene therapy of the 20 invention incluggs the follow ng representative two

/

met hods. The first method conprises harvéesting the target cells froma
tient to be t ted, . ' t h | I ' I
i £1on of ST REErT eukbhIaTFIELay 2800FCRRG I PRECHES t PANGPEY CEHE GBFect | ve
sense -~ ~ ~ ~~ ~a=3_:65_oli,gonucl eoti de harbor g in.Ehe rehrovirus
Vector, and>PERTRREpTARETnB tHeorEShiti PlY ABUrS Ces Uivg RetHod). This
t hod i ' | e. f ' ' b fecti
method i s syjlghlg;for the dhierany of,genehif. diseases caused by defective

genes and cancer, F I nstance. ‘The secon IS a ne or direct

gene transfer WihGh GPUREESeRalnhECkhDg. i HLaD] SFlx SRUSR- L] ogmych pot i de

directly into the patient’s y or the target site such as the cerebral

tissue (diregd B@ﬁ@@ﬁ%ioﬁ@lN@B@uE@EEE@HE?FbefEP@,fhé%tiﬂ?tQ@@n@%? be
carried out in the follow ng manner, for instance. Thus, the nobnonucl ear

cells, suchemsistemes|! §usb@ﬁ&@ﬁgeagéﬁemtbeeﬁakbgeﬁ_vaée fractionally
separated from nonocytes using a blood sorter and cultured in the presence

of IL-2 in aidbessbhad| eetedi vansathoabe AbEYdedi um for about 72 hours,
foll owed by addition of the vector harboring the sense oligonucleotide to
be i ntroduced. FoThenhloeengathbeuefphereacyubicaladssageofotihe gease

ol i gonucl eotide, the cells may be grown in the presence of protam ne at 32C
20 for 1 hostertbhredf ugetihat roBOONpPIRNAAY. t HERL 2 S EeF UL Lmideen 1020 car bon

di oxi de gas at 37C for 24 hours. After this procedure is regeated a few
times, the kel pshipeedubynéiletptipBdtRROVER prachesist fildern, for

exanple, AIMV nedjium for 48 hours and then shed with _saline. 25 The
viabl e cell Eo’éIFgf%Bﬁ%eafaﬁdb%ﬂ‘éla‘FfiEF’éﬂggzag?C’n'zor- ajhgaly | -3 g5

treatment. Furthermore, these may be provided in the form
of sterile solid compositions which can be extemporane-
ously dissolved in sterile water or a suitable

15 sterilizable medium.

For the manufacture of dosage forms for rectal or
vaginal administration, such pharmaceutical carriers as
polyethylene glycol, cacao butter, higher alcohols,
higher alcohol esters, gelatin, semisynthetic glycerides,

20 etc. can be employed.

Ointments such as pastes, creams and gels can be
prepared using a diluent such as white petrolatum,
paraffin, glycerol, cellulose derivatives, propylene
glycol, polyethylene glycol, silicone, bentonite, and

25 vegetable o0ils such as olive oil.



i ntroduction of the sense oligonucleotide is evaluated by said in 2i1lﬂ&%%%03
or, when tre object is enzymatic activity, assaying the degree of the '
enzymatic activity. The safety checks such as culture of bacteria and 5

fungi in cultured cells, check for the presence or absence of mycopl asm

i nfection, search for endotoxin, etc. are carried out to confirmsafety.
Thereafter, the cultured cells transformed with the predicted effective

dose of the sense oligonucleotide are returned to the 10 patient by
intravenous drip injection. The above prpgcedure is repeated at intervals of
several weeks or a few nonths to consummte the gene therapy. The dosage

of _the virus vector is.jpudiciously selected according to.the target cell.
The usual ly 15 préggpéaakg8é§ §8§ 5?n5§3ﬁ8ﬁe05esfgi6ggﬁﬁﬁ - 1x108 cfu in

term of vindmihiler pebnlxifiSotargel cely 3, thoC80,06 adopted an

alternative version o ove first method at “compri ses co-cul tivating

the virus-ppedyger @ghhskB@%hngaégﬁaEStEQEHFE%n%eCtor 20 harboring the

obj ect sense ol igonucl eotide an e patient"s cells to thereby introduce

the sense ol i gonugheeti #eckBtQrihethatgepnaehhseutncaar byiepd -a¥t ohie second
met hod (direct nethod) for gene therapy, it is particularly preferable to

2|5 perf @ m arpraki AnRahy iexpakyTe RppiaterieEheckn Wel §eing Agbnth, "~
TaTs preservatives, perfumes, flavoring agents, sweeteners,
and other drugs.
The method for administration of such pharmaceuti-
cal preparations is not particularly restricted but can
10 be selected according to the specific dosage form,
patient's age, sex and other factors, severity of illness,
and other variables. For example, tablets, pills,
solutions, suspensions, emulsions, granules and capsules
are administered orally, while parenteral products are
15 administered intravenously, either alone or in admixture
with the conventional glucose, amino acid or other
infusion, or, where necessary, administered alone intra-
muscularly, intradermally, subcutaneously or intraperito-
neally. The rectal suppositories are administered into
20 the rectum; the vaginal suppositories are administered
into the vagina; the nasal preparations are administered
into the nostrils, the sublingual preparations are
administered buccally, and the ointments are administered
topically for transdermal drug delivery.

25 The dosage for any of the above pharmaceutical



, _ the objective sense oligoruacl eotide can be actually introduced2by Jtie 2003
gene transfer method by carrying out PCR of the vector gene cDNA or in S|tu
PCR or check whether the desired therapeutic effect, for exanple 5

el evation of a specific activity or the growth or i nhi bition of growt h of

the target cell can be actually achieved by introduction of the objective
sense ol igonucl eoti de. Mreover, when a virus vector is used, . it is, of
course, of great inportance to confirmthe 10 safety of introduction of the
sense ol igonucl eotide in gene therapy Qgggerforning a PCR search for
proliferative retrovirus and the like, détermning the reverse

t t tivit t th t t by th
ROR T echni qﬁiep‘%éa#ﬁgnéeag th P'gfs@“%rﬂé e P GraR o AnErRREtS di sease,

Al zhei mer typg, denntia 0 Packi nsen s dlsease mmy ta,l%rco%x g9l € be o ther apy

of neur pdegenéra ease conprlses ng-s cellsor brain

nerve cells.f g&gaetﬂaghgept&%smle'c%h' 09, QU bUiEd, Cold e 20 by

enzymatic tre tment or i ntroduci ng the object sense

ol i gonucl eoyj,dg+k B0, %h%rEg%ﬂ%htbr%b@l@%&v%agﬁb&%u%h!Sb%%ﬂ%sA%% %n&he

l'i ke, carrying out a screening wt I's,” measuring the anount of

expressi®n gbxl Lahd eknhkhe rhickerisn VGéﬁerQlengtﬁer@Qb@hﬁ@ﬁdé&eﬁéﬂﬁmt 25
and |noculat|ng the cells into the patient's brain tissue ~ 1 ~~ ~~J ?~D3

or the tenpabshgkob& sheeacth&ephiagerdientents amoiutr therl pigow des a
pharmaceutical conposition or preparation (a gene therapeutic agent)
conpri si ng mggdage predernablgobbdets Ot.lansf er 1vewt/dlayef plelre kignweéntthen or a
cell Iine transformed with the sense oligonucl eotide as an active

i ngredi ent bataephasnhodioyedghlty efhecaboecadosatnay benmbinanishevetdh a
sui tabl e nontoxi c pharmaceutical carrier or diluent. 10 The pharnmaceuti cal
carrier thafPne&nabgayt PKi 28d2i ATt RErEhakiivaced: OeseSconposi ti on

(pharmaceuti cal preparation) of the_ invention inc|ludes those diluents or
exci pi et s, e.g. FRFFBREMOYEY upd BGFPHéﬁsouﬁlﬁéeF§e Wamédpgneganple

di si nt egrat surfactants ubri cants 5 whi.ch are usually
.enpl oyed deggnggnarsﬁepﬁgdngageafh&ggln, %%e expre551on of t%e gene

of the invention has been abolished or decreased in the
temporal lobe of patients with Alzheimer's disease.
Therefore, by constructing an arbitrary expression vector

15 harboring the whole or part of the gene of the invention
and introducing the expression vector into the temporal
lobe tissue for forced expression of the gene in the
tissue, neurodegenerative changes inclusive of an
excessive atrophy of neurons in the temporal lobe may be

20 inhibited and, hence, the progression of Alzheimer's
disease may be arrested. Therefore, the present invention
further provides a pharmaceutical composition for gene
therapy (gene therapeutic agent) which is possessed of
such a neurodegeneration-inhibitory action.

25 The present invention further provides the above



of such a conposition, and these can be selectively used according tp1they 2003
contenpl ated unit dosage formof the preparation. The unit dosage formof
t he pharnaceutical 20 preparation of the invention may be the sanme as
mentioned for the pol ypeptide preparation of the invention, and a suitable
one can be judiciously selected according to the therapeutic objective. The
t herapeutic and prophylactic nethod for 25 neurodegenerative di sease
according to the invention is Anr. .J i~ ~ 6"~~~ now described in
detail. The present invention provides_a,nethod for therapy of
neur odegenerati ve di seases, such as Al zheiner's di sease, Al zheinmer type
dermentia, brain ischeni Par kj nson: s.di.s , |, ke diseases in which
LA N LSl et or (& éfé‘%ggrwgh ggﬁs tﬂ{@?aél/f cdhsg

ei ther an exXcess or a age o ypep s Invol ved. Wen

Ly6H activityseexcessiven oevoLal appr oAShes 6aR e LAKEN ,TBRTI 1ot

met hod conprises adm ni stering an i1 nhibitor conpoun antagonist) in an

effective amunt i 10, i phi biiqthe-typcthing of phYBhLpelypepii de by bl ocking
its binding to a Iigand, substrate, receptor, enzyne or the |ike or

i nhi bi ting @oeeondasy s68NGnd NtEOFBbHakhoBnWEbRpai BRAr BRGeYki €akl Y
acceptable carrier to thereby inprove an abnornmal state. An alternative

met hod conpibses dS ek ad6iesi agmposehtbl e-form LY6H pol ypepti de capabl e
of binding to a Iigand, substrate, enzyne, receptor or the like in

conpetition wth The gndogenatspy YEdind $3jpi cadnextnptapeht sachgentpetiti ve
substance includes a fragnent of LY6H pol ypeptide. In another nmethod, a

sol ubl e- f oris 201 KoHhed| yypepdhiel shpabhe af beastngneomambegand in
conpetition with endogenous LY6H can be adm nistered. A typical exanple of
such conpetseleetedbbiancehe ngreodescans  agheat 0bf LRY6¥epbPYpépride. In a
still another nethod, expression of the gene 25 codi ng, for endogenous LY6H
polypeptidé”E%FP%%C¢ﬁﬁ?b?@%dexPreSSlon of the gene of the invention

10 and cells transfected with the gene of the invention
through the introduction of said vector into the brain
neurons or temporal lobe tissue of a patient with
neurodegenerative disease. By such a procedure,
neurodegenerative changes in such tissue can be inhibited

15 and symptoms of Alzheimer's disease, Alzheimer type
dementia, Parkinson's disease, brain ischemia, etc. can
be alleviated.

The gene therapy is now described in further detail.
In the following execution of a gene therapy, the routine

20 chemical, molecular bioclogical, microbiological,
recombinant DNA, genetic, and immunological techniques
can be employed unless otherwise specified. These
techniques are described in, inter alia, Maniatis, T..,
et al., Molecular Cloning: A laboratory manual (Cold

25 Spring Harbor Laboratory), Cold Spring Harbor, New York



?_ "1, 1 rl", 2C3 -~0 by applying a gene expression inhibition gefh i"ﬂ?@ﬂ'
to the LY6H gene product. The known techni que of this kind include e J
of an internally generated or separately adm ni stered anti sense seguence

[e. g. Aigodeoxynucleo 5 tides as Antisense Inhibitors of Gene Expression,
CRC Press, Boca Raton, FL (1988), 0'Connor, J. Neurochem 56: 560 (1991)].

As an alternative nethod, an oligonucleotide capable of formng a triple
helix with the gene can be supplied [e. g. Lee et al., Nucleic Acids Res.,

6: 3073 10 (1979); Cooney et al., Scienge, 241: 456 (1988); Dervan et al.,
Sci ence, 25|: 1360 (1991)]. These oligoners can 1'. be adm nistered as such
or related pol{ r be caused_ to_pe i Lvo..For the therapy
of abnor mal &sdyggn%ﬁnzsef@%?%\d’ t%’ ’aneifgh’dgbifc?{egggg%rsi ?)%g% Ig?CII_YGI@I and its
activity, sever can he. utilize T LIS od conpri ses

adm ni st erﬁna\é)oa%ctoﬁgﬁag%%ﬁg’ab e ﬁ&acﬁgg?i%gr{@%l-ﬁ?%%ﬁi st) in a

ther apeuti gald y aff.ept ] V@ogjﬁrgggmggﬁw brif A vehal MaGRUD Calddknen,

acceptable carrier to a su 207to thereby inprove the abnorna

synptons. I apot her fet had, &g epdogenous mQ@@Pé&@DanBwﬁbb?y rel ated
e,

cells in the subject can be actuated by gene therapy. For exanp t he

pol ynuckeotjdig afi 1de MEeshs] Nvent Y&k mays &e) NanG peyet edpsp asat o be
expressed with a defective 25 retrovirus vector as nentioned herei nbefore.
Then, this cldshind, (1;dR1 F 00X Efddd reteoyi t LS8 BXpy edsand, construct i s

i sol ated and introduced into packaging cells transduced with a retrovirus
pl asmi d vectesrhrhiaries i figr t hiee RN Eysbsli o) Cdrep bol Gpephese (Bfademicnvent i on
so that the packaging cells 5 will forminfective virus particles

cont ai ni ng Riesobf 92 herfeutiMhiese Grodeicerl cel F8ide etadheasStered to the
subject for in vivo mani pulation of the cells so that the pol ePtide may
be expressé&ENet AGy ANEINO L HLRF VB Y gbierd Pt apfresef é*%ggé may be

made to Human, Mo ecul ar 10 Genetics, T._ Strachan d. A ead, BI OS
Sci ent iPi ¢ bl SHer et - (1998) , Cepaptiet™ 20 k G@ﬁélﬁhéf%%g and 1:. Ot her

Mol ecul ar Geneti ¢;,.based Therapeutic Aqgroaches inclusive of the specific
references ci tedclilheer%efrhe. r&helgarg%r%%rfi e %ﬁlﬁlo%d conpri3es? atn? hi st gri ng a.
th i ti . . ! > "t abl
ihekenedy G e 105 & Ol &Y O POL YRR L8 o FONDE NBAL LN 1 e BgaHb 1 8PI @
the invention or cells transfected with the gene of the

invention through the introduction of said vector. This

15 gene therapy may for example be a method of supplying the
LY6H gene or its function to cells in which said gene has
not been expressed. By such gene therapy,
neurodegeneration around the receptor cell/target cell is
inhibited.

20 The gene of the invention or a fragment of the gene
can be introduced into cells by means of a vector adapted
to maintain the gene extrachromosomally. In such cases,
the particular gene can be caused to be expressed by the

cells from an extrachromosomal position. Moreover, when

25 the LY6H gene is to be expressed by introducing a



1 !
The cells may for exanple be fornulated i n phosphate-buffered salin% (ﬁ'” 2003
7.4), Ringer's solution or an intracellular conposition injection or in

such a 20 dosage formas can be adnmi nistered in conbination with a

subst ance conducive to an enhanced gene transfer efficiency, such as
protam ne. The nmethod of adm nistering the above pharnmaceutical preparation
is not particularly restricted but a 25 suitable regi nen can be established
according to the Z1 .~,., ~~-J3 -72 particular dosage form the

patient's age, sex and other factors, tbe severity of illness, and the

i ke. The anDunt of the active |ngred|enf to be incorporated in the

h t t d the 5 t | t ted
but oach can B8 ber 4 %R” dFae: ¢ Fr offra %fﬂ%é%'?"hg G 6 the

expect ed ther Eﬁugkgg etlbuelELngd ohcadubobstrat on. gur t'%”f§

treat nent, I en I'nclusrve o e an SexX, and

vari abl es. %Quﬁﬁne£§gl ar%he nigzageaghehhes %ekkgvge%% et e Q@rbor'ng the
S a p

sense ol i gonucl eot | armaceut’i cal” y-. preparation may for exanple

be about 1X%9§gﬁEHttBﬁ@HQBn%XéoéérEfBf'EY%QVB§09E159%%Q%%TQ% titer per
kil ogram body wei ght per In the case of cells carrying the sense

ol i gonug eohkdeskaryi Bbfodﬁét EQPvivhe desasg-eanoke geharegrhwtdl egted from
t he range of about 1x109 cell s/ body through 1x1015 cel |l s/ body. The above

preparati onceabsbe adm ni stered once a 20 day or in a few divided doses a
day, or even
The gene transfer vector may be any of various
known vectors in which the gene of the invention has been
subcloned as will be described later herein.

10 The introduction of the gene transfer vector into
the target cell can be easily effected\by the establishedv
technology of introducing DNA into various cells which is
already known to those skilled in the art, such as
electroporation, calcium phosphate transfection

15 {coprecipitation), virus transduction and other
techniques. The cells transfected with the gene of the
invention can be utilized as a drug for neurodegenerative
disorders of the brain, inclusive of an inhibitor of
premature atrophy of the brain nervous system, or as

20 models for therapeutic research.

As mentioned above, the gene or gene fragment of
the invention as introduced by the gene therapy according
to the invention increases the expression of the

corresponding gene product in the brain nerve or

25 surrounding tissue to thereby inhibit atrophy of the



intermttently at intervals of 1 or several weeks. Preferably, a shidstyANcgl(3
conduci ve to an enhanced gene transfer efficiency, such as protam ne, or a
preparation containing the sane can be adm nistered in conbination. 25 Wen
t he gene therapy according to the invention 2 1 J~is~! ?003 -73 is

applied to the therapy of a neurodegenerative disease, it can be perforned
in a suitable conbination with other gene therapies (conjunctive gene

t herapy) or in conbination with a pharmacotherapy utilizing an 5
acetyl chol i nesterase inhibitor or the Iike and/or a rehabilitation therapy.
The gene therapy of the invention can be perforned with reference to the

NI H gui del i .nes, inclusive qj |%sggafet ect [f@cong i nant_, DNA Advi sory
Committee, ?{J ih ‘Gehe” Theﬂé“i,'h ]§%5 ib@%) B %ﬁrthé%ﬁ%r%?nﬁ n

accor dance E’\@_%ﬁﬁ hecé{“’e%‘télg&lé&r n aév&n@é’é&%g of, dE%SE{A' ng the

presence of ene p055|b e to pre brof ogi cal sanpl e such

as bl ood ory serum, optignallye f&tm&tew@egﬁf&ﬁ@faﬁyéﬁ godeapal yaing it

for LY6H gene detecting the gene nmay conpri se preparing a

DNA fragmenty ©f fhecgenenof whe, i enf sion; apd \9@§19§s' %oSQhéhBI:aiB nmay be
used in the screening fer LY6H gene and/or its anplification. Mr

speci fi gal I¥eutdnd B POSShD!#néLe COMSTTHEE1 80 PNExhF8gFEOE HAVEAQL he 20
properties of a probe for plaque hybridization, colony hybridization,
Sout her n bl @érié nges Nesdhedepbéoddéd ng, etc. or a probe for the preparation

of a full-length or partial DNA of the gene of the invention as anplified
by a pol ynerase cha mereacthamgPCR)coviiohy anpl tlie gsras &bt nict aot i e
sequence with a polynerase. For this purpose, 21 ,n~~d~ ~J~ 74 a

pri mer havihgy pérfeamd seguentows. LY sfend issHdarsing is carried
out for candidate patients for the gene therapy by

10 recording a computer tomogram (CT) with the scanning
position fixed to the temperal lobekof the patient wit@_
Alzheimer type dementia or Alzheimer's disease to check
for atrophy of the temporal lobe or progression of the
atrophy.

15 Then, to achieve expression of the gene of the
invention, the intracellular LY6HmRNA is created in the
target cell and its translation is promoted to accelerate
expression of the LY6H gene. For this purpose, preferably
a sense oligonucleotide corresponding to the mRNA of the

20 gene 1s produced and supplied to the target cell. By
providing the cell with the activity to promote
expression of the LY6H gene by the above gene therapy,
the neurodegenerative change in the brain receptor
cell/target cell can be inhibited.

25 According to the above gene therapy using said



prepared. Then, this primer is reacted, as a probe for screening, mﬁ?h A4y A
bi ol ogi cal sanple (nucleic acid sanple) to check for the presence of t11e""*'<m]3
particul ar LY6H gene 5 sequence. The nucl eic acid sanple may be prepared by
any of various techniques facilitating detection of the target sequence,

such as denaturation, restriction enzynme digestion, electrophoresis or dot
blotting. As the nethod for said screening, the use of a PCR 10 techni que

is particularly preferred fromsensitivity points of view, and this

technique is not particularly restricted,inasnuch as a fragment of the gene

of the invention is used as a prinmner. Tﬁus, It can be utilized _ that any

of the hithgrto-knpmn techniqgﬁg [gﬁie Cﬁécg30 1§h135911354:(1985)] and

t he nodified Ver sion O%HC%Q%$ ich have eenl%%v%ﬁob%a of'1Gte or will be

(Bxper mentaT NG B ey L Spal SRRG 800 ( 1960) " Voaoshas Brorei n. Nicl ei
Aci d, Enzynei) Spesi aln %&ppéﬁf@&,o@%ﬂygf%ééyﬁh Ppﬁgurﬁééaénéﬁgﬁm- The
DNA fragment %or use as the priner i's a chemcally synthesized ol i go- DNA,

and such ol 4 ags{is qxeaypf}?e sy dess zet Ysh fda BRe@ub Patsd] DN §yphbesi zer or
the Ii ke, for exanpl e Pharmacia LKB Gene Assenbl er” Plus 25 (Pharnmacia). The

preferred lengt hydfe thecprd st {senses, ddnoviraé od BAV-gerivd® priner or
antisense prinmer) to be synthesized nay for exanple be about 10-30

nucl eot i desvedter prrobeid fctibng ntisai th sgeeevragn i seusdatéyla wabel ed probe
but may be an unl abel ed one, or the detection nmay be nade according to 5
speci fic bithtk igedioonm h rddtgbwrcamsike rexprgss abel el thgasdnsdhe suitabl e
| abel and the nmethod of | abeling the probe or |igand belong to the prior
art. Thus, akeggriokeclride abel includes radi oi sotopes, biotin, fluorescent

groups, chem | um nescent groups,, enzynes, antibodies,
When a sense oligonucleotide of the gene of the

10 invention is introduced into the cerebral neuron or
tissue to increase the expressiog of LY6H protein, tPe
sense oligonucleotide need not be the full-length
nucleotide of the LY6H gene but may be the modification
product insofar as it retains a function substantially

15 identical to the function of the parent gene and promotes
expression of the LY6H gene or a fragment gene comprising
a partial sequence retaining said function.

Vectors which can be used for introducing an
objective gene for both DNA recombination and

20 extrachromosomal gene maintenance are already known in
the art and any of such known vectors can be used in the
practice of the invention. For example, a virus or
plasmid vector which includes a copy of LY6H gene sense
oligonucleotide ligated to the expression control element

25 and is capable of expressing the sense-oligonucleotide



y,. 10 etc., which can be taken up through known procedures such as2rii ¢l 2003
transl ation, random primng and kinase treatnent. The PCR techni que to be
used for detection may for exanple be RT-PCR but various nodifications of

the technique which are in routine use in the art can be 15 utili zed.
Furthernore, the above assay nethod can be expediently carried out by
utilizing an reagent kit for detecting an LY6H gene in sanples. Therefore,
the present invention provides an LY6H 20 gene detection reagent kit
conprising a DNA fragnent of the gene of-the invention. This reagent kit
conprises at |east a DNA fragnment which hybridizes with a part or the whole

of the nuclegééggbs§quggge Sp§m£|a€ §ECL hDﬁgﬁgragt§§%g7gggQIenentary

nucl eoti de %equence as an ess conponent and

Ty optionally sonigine gpsgﬁlg\gﬁwgeeg%ssmggt@an@d' Bel,i.ngAggnt and POR

reagents (for- exa ol ynerase, deoxynuc eotlde triphosphat es,

primers, et&s&alﬁywﬁpiap@al Bgtaaﬁ@tpgézepgea cadi gbspbope or a chem cal
nodi fier such as fl'uorescent substance but the DNA fragnment as such may

have been C@é‘ﬂlé‘ﬂﬁu@ﬁi_ecw b? §Y¢hgaahabgki pHcageRtorshisseeagent iki tsmay
further contain a -suitable reaction solvent or diluent, standard anti body,

10 buffer, s@shqsol ahtioRO pBACTLBN $LPPPErisal uti pRp- eA<; pwhicb, make an
assay easier to perform
pWU-1, pWP-8A, pWP-21 and/or pRSVL) or the pRC/CMV
(Invitrogen) as the source vector. The still more
preferred are the various virus vectors described later
herein.

10 As the promoter for use in the vector for gene
therapy, those promoters, whiqh are intrinsic to Ehe
affected tissues to be treatedhin various diseaseé, are
preferably employed. Examples of the promoters are
albumin, o-fetoprotein, ol-antitrypsin, transferrin, and

15 transthyretin for the liver, and carbonic anhydrase I and
carcinoembryonic antigen for the colon. When the affected
tissues are the uterus and placenta, estrogen, aromatase,
cytochrome P450, cholesterol side-chain-cleaving enzyme
P450, and l7o-hydroxylase P450 can be exemplified.

20 For the prostate, prostate-specific antigens, gp9%l-
fox gene, and prostate-specific kallikrein can be
exemplified. For the breast, erb-B2, erb-B3, B-casein, -
lactoglobin, and whey protein can be exemplified. For the

lung, surfactant protein C, and uroglobulin can be

25 exemplified. For the skin, K-1l4-keratin, human keratin 1



The present invention in a further aspect provides a nethod for di gno A4S 03
of neurodegenerative di seases_ which conprises using the above assay Tﬁé%‘
and a 15 di agnostic agent or diagnostic reagent kit for use in practicing
said nethod. By the direct or indirect sequencing of the LY6H genes

obtained fromtest sanples by utilizing the above nethod, it is possible to
find new LY6H gene-rel ated 20 genes having high honology to the wild-type
LY6H gene. Therefore, the present invention further provides a nmethod of
screening for human LY6H gene-rel ated ggggs in sanpl es which conpri ses
perform ng said assay and sequencing of "the LY6H genes contained in test
sanples. 25 The wi|d- e.LY6H and/or nutant LY6H can b ~. = r~r.-
2~~0: deterﬂfngd BQQuﬁgﬁf%ﬁﬁﬁ e FoFéFngﬁééggd bgofhghﬁuﬁﬁﬁltYGH gene of

t he inventioTig§ @Q£¥EﬁegkdeaggghgggEg_eagino cid se uence shown in SEQ ID

NO: 1), a poPypeptide avindg an-amno aci éeaﬁeHEE derivéd from t he

sequence 5 1 el NO: th I (o] i_tuti addj tion
of 1 or a p?§§§FF%§ §Fg§%?ﬁé Q%Fgé?'a%ygESEéﬁtﬂgp§gﬁ %g%%bﬁﬁﬁwég%aé¥% an
anti body to . of t eLns. , i ison provides a
Tethod of dSter i ﬁgﬁgﬁ%ﬁf Cofls 4R g%gkﬁg}%HlEE%/tor%ﬁﬁr}ul:oalﬁt LY6H 10 anti body

or a nmetodpgf ﬁ@b%&&bnbﬁﬂ b@eegahgqgaieay thbs tBEhEHyrbhe, degree of

i mpai rment of ¥ e brain nerve can be detected froma cﬁange in wld-type
LY6H (pol ypeptyidg)lobSueh, chaageslearohendetached ekymihe rsequenebngtpt LYGH
by the well-established technol ogy descri bed herei nabove, 15 nore
preferably byndet ett todldigkbher estescieictihe EMGHbpalkypepti de or the presence
or absence of LY6H pol ypeptide by the use of said antibody (polyclonal or
nmonocl onal ahéilbgdyyopThéefiol cen hg exeapdpédiefii.c Exanphe bidady,

determ nation of said wild-type and/or nutant LY6H. The anti-LY6H anti body
can be usedr@@lnmnllh@'sFéépﬁiet/%@énEYGPllbéll}ﬁépph@éphﬁémsﬁfs@In@ti on
cont ai ni ng a biol ogi cal .sanpl e obtai ned froma human body, such as bl ood or

: y
serum oi¥ caRTBEDFEREE 881 €A1t RE E¥6PPPoLyFEpt PHE dRT25NSoPPRET RSN de gel
of Western blot or i noblot. Th ~ ~ | _i; N ?2.003 LY6H pol ypeptide in
a paraffin @@Xﬁ?ﬁﬁ'oggarﬁggﬁ FF§S§§ S5ERPIEA 18 be det ect ed By ;g P
innunohistochen1c?h %EChﬂigge usigﬁ thg sng'ﬂLYGH antivtéogé.r %he ant i body
production and puf FFFEaFT3RCt ethnor 5oy aFE iaPT Rhofin "FRT5%t A€%art and

i tabl t echni 0 i . .Th f d t echnol
Col boant o P REOYERCEN B2 BCLERLEBLY (BRRLINET 1okl RLeLBERd L B O
enzynel i nked; i jeHRLsAHPeAL 88SBY (EkkSAhcehadbaAbMURQASSAY full-

15 length or partial sequence corresponding to the sequence
of the gene of the invention) can be easily prepared and
acquired by the standard genetic engineering techniques
based on the nucleotide sequence information on the gene
of the invention as described hereinbefore.

20 The transfer of such a vector for introduction of a
sense oligonucleotide into cells can be carried out by
various techniques already known in the art, such as
electroporation, calcium phosphate transfection
(coprecipitation), virus transduction and the like. The

25 cells transfected with said sense oligonucleotide, as



10 (RIA), inmmunoradiometric assay (I RVA) and i mmunoenzynonetric assay 1 JAN 2003
(IEMA) with a sandwi ch techni que using a nonocl onal anti body and/or a

pol ycl onal anti body. The invention further provides an _LY6H |igand or an

LY6H receptor existing in a cell nenbrane fraction or on 15 a cell surface

and having binding affinity for LY6H pol ypepti de. The LY6H receptor can be
obt ai ned by conjugating a | abel ed LY6H pol ypeptide in a biological sanple
containing a cell nmenbrane fraction, extracting, isolating and purifying

the conjugation product and 20 identifying the am no acid sequence of the

i sol ated product. The procedure for preparation and the nethod of

sequencing this LY H.receptorlgﬁégﬁsgtidehgg obvgous to one skilled in the

art. Furthefnbrel™ yl%p%?yfﬁ% precep of or“a"25 fragnent thereof to

i ' - 2.1 . 1.nL <! | ti bl
Selecting cu ThalBibEE R fLaTo b P roPutackalh 5b, RS ToguYalepln, o1 ©°

i ncl usi ve or W, ecul ar 0 gk un t ei ns,
brotern 1 agnemt aity e SE LR p L Ol TPLECH L BL FOMROUNED: BhALE)

receptor asiﬁh%?\l:ﬁoﬁSoﬂsggregf'eof\ﬁ@'fb%§6§9§8ﬁ pel ¥pepbhdgeakrhragaent
t hereof -for use in such screening nmay have been imobilized on a solid

matrix @ beegibrngeasupstiance in a solution to be transported to the cel
surface. 10 An exanpl e of the above pharmacoscreening is a screening system
i n which prokaryoih cgere etikaryoy) cthosiboet| settansformedtsbabtyivnt h a
reconmbi nant DNA coding for an LY6H pol ypeptide, or a fragnment thereof, are
used in, prefeaabtyseaotdgpetctevridiendangbassayechsdanitbeal ternative,
said host cells, whether in the free formor as inmobbilized, are used in

t he standartobinalhy astaythabtemparaicibhel 9r sherabpdénghaeaaedseifeeni ng
may conprise reacting the LY6H receptor pol ypeptide, or a fragnment thereof,
with the LYBREpRRybEPEi @B, sPPtamdoat t HgmeHY tHErRFe i ht thaY PRsence of a
candi date dru to cause formatjon of a ¢ | ex ;and. detecting.the degree of
B bt dion G L ERESLoRBPEK P HAE RORTE) ERLLBnoud caRANateRarag L STRde i n
accor dance mﬁtr thghinvent'oni there Ean 25 be ol vid digigeéhqﬂafor
pharnacoscr%%n ﬂﬁa PERSYSHERE 2MJES l?AQ() Y% %Eﬁ% I'ses %d% aé?ing a

candi dat e dgyg whLPo}NEak VB § SEERLOL 0L YPEPLLIC, 0L oA LH agMBRL fer eon

and, then, 0 € presence o resultrng conplex or the presence

of a conpl ex,p{chhesLyBh:necept AnPUYALPHKIS. t ransduced gene is not

permanently taken up in the chromosome of each target

15 cell, the administration may be repeated periodically.

The method for gene therapy according to the

invention includes both the in vivo technique which
comprises administering a construct for introduction of
said sense oligonucleotide (a sense oligonucleotide

20 transfer vector) directly into the body and the ex vivo
technique which comprises transferring the gene into
cultured stem cells and, after culturing, transplanting
or otherwise introducing the cells into the patient's
body. A gene therapy comprising introducing said sense

25 oligonucleotide directly into the cell is also feasible.



5 or a fragment thereof, with a ligand by a per se known technique.Z T JAN 2003
Furt hernore, by assaying LY6H receptor activity, it is possible to evaluate
whet her a candi date drug is capabl e of antagoni zing the LY6H receptor and
accordingly may nodi fy the above-defined LY6H activity, 10 i.e. may be able
to nodul ate growt h of neurons, or nodul ate protein-protein conjugation or
conplex-formng activity. In such a conpetitive binding assay, the LY6H
receptor pol ypeptide, or a fragnent_ thereof, is |abeled. Wen the free
LY6H receptor pol ypeptide or fragment 15 thereof is separated fromthe
protein-protein conplex and the | abeling anount of the free
(non-conplex-fornh&g)Egggglanc jSlnFaqyrfgﬂ %Qe gegsured val ue serves as a
yardstick of the binding of the test factor to the LYeH receptor. The
measured value r e of inhibition of .t he binding of
the LY6H rg%gﬁ%%fu¥§??€%§f?%a'gggﬁﬁé%%i%g.té§ %ﬁg%§§§%§ égsﬁélﬁepeptide
(pseudopept §,d&)o Mcdde. 2Ot PAaPERbL ARy | 8o 1 DL ecfmRaeE - aLhg candhdate drug

can be assayed as a substance havi ng receptor antagon ng activity.
25 Anot her gupt@cadr f@indhandmeoscl el ffeh D) . For -exdmpre0the 81
accordance with the invention is that of screening for a conpound having an
adequat 6 bitiger afdi g tiynd Didd herd MOHh&€ESRE Oin@ObypeRt héeveBriefly, this
procedure conprises synthesizing a | arge nunber of different test peptide 5
conpounds onisssed i s suppbrds sulplasc yhes suf flaceb s s pl Besphtopybedr ot her
material, reacting the test peptide conpounds with the LY6H receptor

pol ypept i deerahderadperewas hielgl s det ecti ng t he bi ndi ng reaction products of
LY6H recept or pol ypeptide by a known nethod [e. g. PCT patent 10
publication No. \Whepgdssi|of Hemaucing theHsereepe bigeawc beodidect | y
coated on the plate to be used in said pharnmacoscreeni ng procedure. The
anti body mey® '@ ARWR P ERETFRIY nbE e si digv bRl bbayr agarhsent he
polype9§ide and the LY6H receptor ogﬁggptide pe i mmobil|ized on a 15 solid
phase. TThe § Toh 3 frtHerV b3k Pt HeCRiskEOR 598 Bnpeti ti ve
pharnacoscreening&a§$a Far. t i ndi to the LY6H receptor pol ypeptide,

% Qytgl%e‘ihl}%eilﬂﬁfgocg%ﬁlb%ytfc B0 pect 11 ¢ bl ndi ng

or a fragnment theéreo

to the 20 LG IGaan Oy RO YREDIAHE: | S Laused L8, compel gomiflodDigycandi date

conpound. By such a conpetitive reaction wt e neutrali zing anti body,
the presencg qfe ayaReidhdes NAYi NG oS SRS ANk QR &n dpL erm nants of

the LY6H receptor pol ypeptide can be detected. 25 As a further nethod for
drug screendsiiredd Loddeidi Yy~ Lk hormal brain cells, the
15 method using a retrovirus vector, for instance, can be
exemplified. Other virus vectors which can be used
include the adenovirus vector, HIV (human
immunodeficiency virus) vector, adeno-associated virus
(AAV) vector, herpes virus vector, herpes simplex virus
20 (HSV) vector, and Epstein-Barr virus (EBV) vector.
The method of constructing a virus vector for
transfer of a sense oligonucleotide and the method for
transfer of the sense oligonucleotide to the target cell

or target tissue are now specifically described.

25 The retrovirus vector system consists of a virus



_gp_ pol ypeptide of the invention or the LYoOH gene product of the i wequOﬂm3
can be used in the screening for conpounds which activate (agonisté? of " "
inhibit (antagonists or inhibitors) the activity of the LY6H pol ypepti de or
LY6H 5 gene product. By using the LY6H pol ypeptide or LY6H gene product of
t he invention, agonists or antagonists can be identified fromcells,
cell-free preparations, chemcal libraries and naturally-occurring
conpositions. These 10 agonists or antagonists nay be natural or nodified
substrates, |igands, enzymes or receptofs of the LYGH pol ypeptide of the
invention or structural or functional copies of the pol ypeptide of-the
invention [Coligan et al., Current. Protocols in | nol o 1(2 Chapter 5
15 (1991)] .Vef%t%t%?%y%r]?%ﬁ%ﬂ%%E%t&%?éga?éi}%aF%gWhe Tg%r%%]js‘?%% of LY6H
gene of the invention jn vario i ssue h nor b ai at
particularl(_y(3 |dW3I53e sc?g[tﬁ%§%$p%%%a%%ﬁéeéggdeﬁgggﬁi%gggéégéekﬂahich are
20 usual Iy sew | mpal i LBE PRt 1 L Bei ANY: S EXREESSI ON

| evel has beeﬁﬁ$§%%%15§§%%gg%n§?ﬁtfgg%§vggpreséeg ?h tﬂé te%por%l | obe

i ncl usi ve of; | us,and eabor Bk ngl-a £k E X+ 95 pat Lt Lih
Moher e s P PPOCEOD %ﬁeréf%\trfg, e T TRor S eRel o8 th?(szwagne i s

associ ated widte e, ofset anda Progressres 1Bht wRich, HAsinbel 8gemegai d
di sease. Therefore, an agonist or antagonist of this LY6H protein or an

LY6H gene produstpd st xpest edri cHd netappliarad,i dthasy iarudereapeaitt itaor
prophylactic drug for 5 neurodegenerative di seases such as Al zheiner's

di sease, Altzheipmrkdyixegdehentsl aandrhTR ( $chentarandaPar&pasoa) sbdisease.
Conmpounds obt ai nabl e by the screening for candi date drugs for said LY6H
gene-r el at etk s esiceschaval t gend®, f sacki @nsgad, t helprenei nebe-t he i nvention
(the expression product of the gene of the invention), such as neuronal
survival-SLmkkﬁhim@ﬁa%@¢%ﬁ§aﬁ%rg@reVbﬁ@§tFﬁ@le@Fbﬁ?-rmﬁh&aﬁ%ﬁﬁ#ﬂ#%&ing
action, neuroglia-activating action, etc. in the central and other nerve

syst emgQande 922 h 4% FmBRBRERCE nERBrY - FOPREhGYS afi dntadnbRgtBEner
physi ol ogi cal _a t'onsf and therefgre can, be q§ed as_a therape tic)or
prophyl act |E?:S%‘?‘[Cht@)i¥ o7 VAr Y HEES Rt bliehBheriiiSie df % SHEEE st adVd
Al zhei 's_di Al ' t ' i D Lsghem d
Par ki noon' <90t el EinRee L {P e SRR Bl B AL B PR Pc usi ve o

the gene expI&REAQNs PLOUELSinDaFLLAl s RepLLACS L BRLCOL ruaNgoRaL! S diler eof)

are of use as reagents for the screening for conpounds whi pronote the
functions ofrdde PEOt €k Mmofnt hELEAVERt | PPus 2Bafheci BYenh i 0peprovi des a

met hod of screening for

15 obtained, it is important to use an insert as short as
possible, provide a broad packaging signal including a
part of the gag gene, and use care not to leave ATG of
the gag gene.

As the vector DNA harboring the object sense

20 oligonucleotide is transferred to the helper cell, the
vector genomic RNA is packaged by the virus structural
protein formed by the helper cell, whereby virus
particles are formed and secreted. The virus particle as

a recombinant virus infects the target cell and, as a

25 result, the DNA sequence reverse-transcribed from the



2 7 .~.n ~~ ?2~@ conpounds which pronote the functions of the protek?1oﬁAN,mG3
the invention (hereinafter each referred to sonetinmes as a functional > “
enhancer of the protein of the invention). Mre particularly, the invention
provides (a) a nmethod of 5 screening for a functional enhancer of the

protein of the invention which conprises contacting (1) the protein of the
invention with nerve cells or a nerve tissue on one hand and (2) the

protein and a test conpound with said nerve cells or tissue on the other

hand and conparing the 10 results and (b) a nethod of screening for a
functional enhancer of the protein of the invention which conprises

adm ni stering (1) the pr in of. the invention to a vertebrate on one hand
20 (2) 1 he' PrEt AITPGEG HAT riverk RO & Y00 Coupotm L8 L RS Vel t ebr at o
on t he 15 Qéhhaecr th’l ndseande Cgoerypear'ir{’]%} heed rfr?“t'k%esvel\@roer plagt I )9 %gsr | gd in t he
above screening e hodmia), a ﬁhy5|o ogical "activity in et central or

ot her nervous systens, C ﬁgﬂ{ vival. - orté ivity, nerve
el ongati ng activ?%ygﬁﬁ%?%éq?ggé era%?ﬁ%xgghaL%?JF§§R£f{ﬁ%§%6g(%g¥§%tivating
activity, i JRasir e npsli dde iabover conslidd a8 ddna BNd K&aand the
results are conpared. In the screening nethod (b), the menonic -
(memor ysf ol A Ad tahd NediuduiRiny dindmist pegent Sr gRas L egk under
said two conditions (1) and (2) and the 25 results are conpared. 2 ~ tA
~~ 0_ The naryve mg) | Hdnsir, 0w aminewrddsip) for aseandindeciabove
screening include r~euroblastoma cells, glioma cells, and their hybridonma
cells (e.g.efMMligfiE@Ryy IMR-tIZNFESMO (. the @EIf@d3)geNBl , C6BU- 1, U251, KNS42,
KNS81 and 5 NGL08-15 cells, and PCl2 cells having a potency of
differentiation ta ey leelds)theThee trmrwigrud ssaLathi idr oage bien ugel

i ncl udes the nouse neuroepithelial cell, rat hippocanpus prinmary culture
cel |, fetalahfiseainavirdlsPrigdine sedten ghel thrisee Horshrus oderyéedl i a. The

test 10 conpound incl udes peptides, proteins, nonpeptide conpounds,
synt hetfc dr%@ﬁbd%és,e R WERTRER | BHEWS oMIeh3ChEENt dxt Ract €T pilant F&0Gact s,

animal tis extracts, and _pl.asnma._.These npou ovel conpounds
or known ci\f?g:c}\mcfsc.aém Red '_c Or]ﬁch'g %ﬁﬁm 's’ai%é)'spf]e—gﬁ?%g%§)®o "(a), the
protein of the | Ryention ] nlus) v Afadh PATHIAl RERLE de, Lhgreof or a salt
thereof) is dissolved of suspen In ascreening buifer to prepare a

sanpl e of t&bescgrroi%c%ﬂésflr{)fdett*h%:ﬂ.”v%ﬂﬁei %Heﬁmﬁr*&‘éf RlctBBY D6 gy buffer

sol ution that not interfere wth the contact between the protein of

the inventiQmanddda N8l e &fldare tWiSSYEHE nd:nOSPhat e bud F 81,
Tris-HC1 buffer, etc. at pH about 4-10, preferably pH about 6-8). The

durati op ofperamaact K.s usualdnr abmigids M sasio pr efefabdy. Abosg, 7- 10 days.
The 25 contact tenperature is usually about 37C. The activities
39-66 (1992), Setoguchi, Y., et al., Blood, 84, 2946-2953
{1994), Kanegae, H. et al. [Jikken Igaku (Experimental
Medicine), 12, 28-34 (1994)] and Ketner, G. et al., Proc.
Natl. Acad. Sci., USA., 91, 6186-6190 (1994).
20 For example, to construct a non-proliferative
adenovirus vector, the early region E1 and/or E3 of the
adenovirus is excised in the first place. Then, a plasmid
vector containing the desired foreign gene expression

unit (which consists of the sense oligonucleotide to be

25 transferred, the promoter for transcription of said sense



21 ,~~sl ~~@ ~, r: _of the protein of t:~~e invent-on in the céntrdM 2003
or ether nervous systens, such as neuronal survival-supporting activity,

nerve el ongating activity, nerve regenerating activity, and
neuroglia-activaing activity, can be 5 determ ned by the routine nethods

such as visual assessnent of axonal elongation, neasurenent of

intracel lul ar Ca2+ concentration, and the |like. Any test conpound pronoti ng
any of said physiological activities, such as neuronal survival 10

supporting activity, nerve elongating gg;jvity, nerve regenerating

activity, neuroglia-activating activity, by at |east about 20% preferably

not | ess than. about. 30% . nor referably not.| ess, than about 500, still
Tore prof erani P L Seet T e Db o FopotnBRkEbSt et nabaB Tat vant: bhga
condition (,2)_as ¢ red wth the condifio 1) .can _be selected as a
functional1€%I5%%%ﬁ§%$'?%%¥%r%?%i% %?%Ehé%iﬁgén%?%%?v n"@aPryrng-out the

above screen; t . ot t i LO n rin

combi nat1 o i S the Th] onpeinid; She s QYRR PenBh8iELl 1 1y

| ntravenous, s &y LahEOkss oL t ntgamisgular i nEgeti QB ofnaraldy., The dosage
of the proté?n ggyt e inJ%nt?on ror ora adnin?strationcgs gené%ally about
0. 1- 10050/ ko 1 S S £ A ¥18DaHt 1 dn 01 S0t RS dayw s 8T €0 PEEKEN Bbh¥eabout 25
1.0-20 ny/day, per mammal (based on 50 kg body weight). 2 ~Jr.~, ~'w
_8~_ The paseieadal tigasershosthisls bersel est e eeeogehs8gekprebeisaciipient and
the nethod of admnistration but it is preferable to adm nister about

0. 01- 30 ny/ftay ,Elpr ed aetaipbyo hbbert a Oi te 280danbddayus noeetpref er abtyinbadut
0.1-10 ng/day, 5 per manmal (50 kg body weight) by the intravenous route.
Test ani malas iactarteos Utdrbenied sthhe olehechoakeye chigpanzéeotidese, Arat,
rabbit, sheep, sw ne, bovine, horse, cat and dog and fish (e. 8, carp,

sal non, her3iTRNC rademow TRDHUTeCyr dfith, acterningd gretanenpdded
(menory-formng) activity of the protein of the invention in the brain can
be assafed GaPidlsq@reaiReryrted Porlekahphe, the waterowdrest est prot ocol
[Morris, R_G M, J. Neurosci. th., 11, 47-60Q (1984)]. .Any_ test conpound
pronot i ng tHRULY P hetbri CRFPELVEGtas: nﬁuq ¥ a‘Hb%tY}%%
preferably not, less th 50s, nore. preferab not lLess than 700, under said
Condi {1 on (B st bt ars iR g ir i bke (Som e E23rt 18 42%n et i onal

enhanper(ﬁaéggéygé§gﬂggégofhe invention. The screening kit as a further
enbodi nent of the i nvention contains the protein of the invention

(inclusive of the R RI@asiP Pradutdett -4 58880 eq av PALL | BAaPEPLi de _
thereof, and any salt of either of them as an essential conponent. A kit

consi st s ofyddif 0l 4 bW eorpornedtisrie P1ys anwexaplE HoddesHLeni ng 25
kit of the invention. ?.1 .f ".n~ 2003

small virus contaminating adenovirus culture systems. As

to this virus, the existence of the genus Parvovirus

capable of autonomous proliferation within the host cell
without requiring a helper virus for virus replicatioon

20 and the genus Dependovirus which requires a helper virus

has been identified. This AAV has a broad host range and
is one of the common viruses infecting various kinds of

cells. The virus genome is a linear single-stranded DNA
consisting of 4680 nucleotides, with the 145 nucleotides

25 at both ends having a characteristic sequence known as



_88_ Conponent 1: Hanks solution as assay buffer Conponent 2: Protein
standard (protein of the invention or a salt thereof) Conponent 3: Ner vey 2003
cells or a nerve tissue (a culture of 5 said nerve cells or nerve tissue i
a 24-well plate, 104 cell/well, as grown using Eagle' s MEM Hanks sol ution
under 5% C02 at 37C) Conponent 4: An inverted m croscope for observation
The screening with the above screening kit can be 10 carried out as
follows. [Method] _ i _. The nunber per field of vision of axonal
el ongation-positive cells in the well cegptaining the test conpound is
counted and conpared with the nunber of 15 axonal elongatlon positive cells

0 the controk (1est eompeundifneel well andghe difference | .ons

statistical conmpound o sa f alned’b € screening net hod

or with theééc{ﬁgnf lK&AtignaSEQ&gﬁnﬁﬁa“bEQyEh%néookﬂgeB%'gegki 3 [menber

sel ected fromthe above-nentioned class consisting pept i protelns

nonpept i de @@ﬂ@oyﬁﬂslsSXDEBGES§eﬁﬁﬂE@UBQSpaEﬁégﬁﬂbakb9anEQQUCtS cel
extracts, plant extracts, aninmal tissue extrac etc. and is a conpound

capabl e of PaerDEiag dhe {upeyonidh et hhe phrebetReObntBRokBMENDNAN. The
conpound t hat 21 ,! ~'"~a ?.Q~ _ga_ pronotes the functions of the -

prot eznsof ¢hethdvievst oteds. sunh meyashay pitysivlogs qatoaetin vi thes such as
neuronal survival -supporting activity, nerve elongating activity, nerve
regener at i ngeficthal £ yof nelne ogénamactodasi igrbSthet hensyruetoraand t her eby
pronote the function of the protein of the invention or the |ike additively
or synergi R¥ely, okhabl thotlgh negusaberrgrsataiphiepowbgibal activities
by itself, may pronote the function of the protein of the invention.
Exanpl es ofCaheraks skepiiertipe é@ﬂpbaﬁascﬁePGa@nsalts wi th physi ol ogical Iy
accept abl e bases al kal i netals%%or acid organi ¢ aci ds,

i nor gani c acids) é?%ﬁ%%% Wh??yoﬁr%?%r %P%n%%gsﬁ%yo@?%a?FyC%EEéﬁgable
2014 201 o0 S8 e BUEIn A5 SRSk ! O AR0! Rl d5n o glgigeN o1
into the chromosome DNA, whereby the desired gene
transfer vector can be prepared. This method may be
described in detail as follows. First, a plasmid (AAV
vector plasmid) retaining the ITRs at 5'- and 3'-ends of
15 a wild-type AVV and harboring the sense oligonucleotide
to be transferred as interposed therebetween is
constructed. The virus protein necessary for wvirus
replication and formation of virus particles is supplied
from a separate helper plasmid. It is necessary to insure
20 that no common nucleotide sequence will exist between the
two plasmids so that a wild-type virus will not appear on
DNA recombination. Thereafter, the two plasmids are
transferred into the 293 cell by transfection, for
example, and, further, the cells are infected with an

25 adenovirus as the helper virus (when the 293 cell is used,



organic acids (e. g. acetic acid, formc acid, propionic acid, fumaric
acid, malefic acid, succinic acid, tartaric acid, citric acid, ”a|i27aQMW1ﬂm3
oxal i c acid, benzoic acid, nethanesul fonic acid, benzenesulfonic acid). 20
The conpound or salt which pronotes the function of the protein of the
invention is of value as a safe, lowoxicity therapeutic-prophylactic drug
for various neurodegenerative di seases such as Al zhei ner's di sease,
Al zhei ner type denentia, brain ischem a and Parkinson's 25 di sease. -90
The above screeni ng procedure invol ves éhe use of cells which express the
LY6H pol ypeptide on the cell surface or°tespond to the proteln of the
i nvention. Anpng such cells are cells der|v§ﬁ from manmal % E EE

h eW

yeasts, Drosdphitfelantr e BaYiLe The ¢RI PSC fehabXxpregie
| tid th nbr ar; . th
Fespond loeﬁfﬁorﬂ%ﬁr% | DBBEPFaL Fe  abntcraa bR the Yhor Lo %%%‘9?0
b th t | at hi bj t f bind 10,
Then, ' Lvoh autror H o e R BaRE Bl ThoTRaC Ehat Har RbETEhsunan B "

corvar e 41y el 0. Lk cel gl ol coontack st Tog e sssay

can be carrie ing a oring t 6H-

pol ypep 'detﬂé'@&n@algrﬁﬁﬁpeédghé@f{—ug 9& mgbﬁ%swdceyphsgt&agaaeandl date

conpound or In an assay systemutilizing a corrpetl tion"wt

| abel - conpet ¢t ve |ihSt aikare IMbddisar@nNnale #dieom Neimg zszzivtﬂe candi dat e
conmpound can be ea5|ly tested. Furthernore, using a detection systemsuited

to cells 20s&earipedt ded LYShtpet ypeptigg ubDtsdebnassaygatibnnmagihg tested
whet her the candi date conpound wi |l produce a signal ascribable to

activation oésiilve ¢IYbblpaéypept itdels Tenret i vidie otes ithedi teromnisigemmer al | y
assayed in the presence of a known agonist and the effect of the 25
candi dat e caipofiod genéeheransfent can daeocbbaihedagoni st
10 Production of an EBV vector can be carried out by
the method of Shimidzu et al. [Shimidzu, N., SAIBO
KOUGAKU (Cell Technology, 14(3), 280-287 (1995)].
Production of the EBV vector for transfer of the
sense oligonucleotide according to the invention is now

15 described briefly. EB virus (Epstein-Barr virus) is a

virus of the family Herpesviridae, which was first

isolated by Epstein and coworkers from cultured cells
derived from Burkitt lymphoma [Kieff, E. and Liebowitz,
D.: Virology, 2nd ed. Raven Press, New York, 1990, pp.
20 1889-1920]. This EBV has cell-transforming activity and
in order to use it as a vector for gene transfer, it is
necessary to prepare a virus defected of this
transforming activity. This can be done as follows.
Thus, first of all, the EBV genome in the vicinity

25 of the target DNA in which the desired foreign gene is to



,, £ ~1, r,~E~ ~~-91 is observed. The assay may conprise a sifplleia 2003
procedure conprising mxing the candi date conmpound with a solution

contai ning the LY6H pol ypeptide to forma m xture, determ ning the LY6H
activity in the mxture, and 5 conparing the LY6H activity of the m xture
with a standard. The | ow nol ecul ar conpound (agoni st or antagonist) which
binds to the LY6H protein can be obtained by a screening with Bl ACORE 2000,
for instance [ Markgren, P. 10 O, et al., Analytical Biochem stry, 265,
340-350 (1998)]. In accordance with thei%nvention, for the purpose of

devel oping a nore active or stabilized 6H pol ypepti de derivative or a

drug whi ch enhances, or bl ocks the function the LY6H polypeptide in vivo,
it is 15 pddsible %e%o%%t?L%%e%‘bf%F3biéﬁﬂﬁ%anE?%%ﬁgglﬁéeg?gde or a
structural t o] or | r i uch _as_an LY6H nist, LY6H
antagonist,ﬁfgéﬁg?nﬁg%gt%?éo% ?ﬁégl?§%#9¢ﬁ3§s ?ﬂ%tﬁ?gllgggfgggnﬁﬁtioned

above canl%%ﬁ%%fﬁafda @%Et@%aggkeprQ%aQ%%QH@'Hﬂ“ht¢é§5$ﬁfﬁé§9 | pposi ona

structure of a conplex of LY6H pol ypeptide wth anot protein by X-ray

crystal | ography, @K%W&%é%ofHEE%iﬁﬁe?&rét?@ﬂbéﬁaéi98c8&b§H8Htt@EPBEqU?S-

Information on the structure of a structural analog can al so be acquired by

pol ypepti deagroghed i il hasel Onstiheaist & uskut esc8bonf chopRboOgQus proteins. 7
1 i I~ ~9 a~~1.3 -92 To obtain said nore active or stabilized LY6H

pol ypept i det xker$ fead ok, t ArEBY-SHSs byiad ankaea scanl san Tiee ergt@yechadhi s

met hod conprises substituting Ala for each anmino acid residue to assess the
i nfluence ofifusufstmedithyrham bepbeseraconvinytidhuss asceaehedpi no acid
residue of a peptide is thus analyzed, the region of inportance to the
activity ortedeiier twigl e webditeoe sAkdeteriBiedthBgughi s nethod, it is
possible to design a nore active or stable LY6H pol ypeptide derivative. 10
It is al so Posey QQQQ)Q%cN%ﬁQﬁtP@P@%?@é@ns%%c@ﬁgé‘ﬁﬁ¥f966y sel ected by the

functiggal fﬁgﬁggéYg£é¥¥%)%¥%ééégéﬁ: The recombinant virus is
infected to EBV-negative Akata cells and, in the presence
of a drug, resistant clones are selected, whereby Akata
cells infected exclusively with the recombinant virus
free of wild type EBV can be obtained. Further, by
15 inducing viral activity in the recombinant virus-infected
Akata cells, the objective recombinant virus vector can
be produced in quantities.
The method of introducing the object gene into the
target cell or target tissue in the gene therapy of the
20 invention includes the following representative two
methods.
The first method comprises harvesting the target
cells from a patient to be treated, growing the cells ex
vivo, for example under addition of interleukin-2 (IL-2)

25 or the like, to transfer the objective sense



crystal structure. As a rule, by this approach, the pharnacore prOV|ﬂRpg,@mB
basis for subsequent drug design is obtained. By producing an o
anti-ideotypic antibody to 15 the functional pharnacol ogically active
antibody, it is possible to identify and isolate a peptide froma

chem cally or biologically generated peptide bank. Therefore, it is

predi ctable that the selected peptide may al so serve as a pharmacore. 20 In
this manner, it is possible to design and devel op drugs havi ng i nproved or
stabilized LY6H activity or acting as ighibitors, agonists or antagonists

of LY6H act|V|ty Eval uati on of such a drug can be nade by tltratlng 25 its

ff | _~03 -93
hi ppocanpal’ narare T askn. 4 Bref nhlor Yo g5t o571 sudy sty 3P’
| nvest oat g id:sef el onuneur degener aLives | esiops. %A\Mhﬁa ror model

animal s such as mutant (3anyloid precur pr ot ern ant

presem Lin 75 gene,dd %@%ﬁ@éﬁ‘l&eﬂf\ml’&'& eth§3§py5§§ &{e£1995): Nature
Med., 5, 560-564 (1999)]. The conpound thus obtained can %e used not only

as a drug forsdzheidmicad dpedseedtival §onds andhesaperti gofrug for
cerebral infarction and ot her neurodegenerative 10 di seases. Furthernore,

i n accobdangsstride t he invention, by y;. constructing LY6H gene-bearing
knockout m ce (transgenic mce wi th LY6H knockout backgrounds), it is
possi bl e t o ascerittad rsasurch msdttheodrisid esetdiod o nutl st i dgersequence 15 of
the LY6H gene have influences on said nultiple LY6H activities in vivo,
that is to ts@ansflen Whint iompnisgeexpriesst brnd prtloeuchseof s&B$E gene and of a
nodi fi ed LY6H gene have in vivo. ' .
oligonucleotide directly into the patient's body or the
target site such as the cerebral tissue (direct method).
10 More particularly, the first method can be carried
out in the following manner, for instance. Thus, the
mononuclear cells, such as stem cells, harvested from the
patient are fractionally separated from monocytes using a
blood sorter and cultured in the presence of IL-2 in a
15 suitable medium such as AIM-V medium for about 72 hours,
followed by addition of the vector harboring the sense
oligonucleotide to be introduced. For enhancing the
efficiency of transfer of the sense oligonucleotide, the
cells may be grown in the presence of protamine at 32°C
20 for 1 hour, centrifuged at 2500 ppm, and then cultured
under 10% carbon dioxide gas at 37°C for 24 hours. After
this procedure is repeated a few times, the cells are
further cultured in the presence of IL-2 in, for example,

AIM-V medium for 48 hours and then washed with saline.

25 The viable cells are counted and the efficiency of



This method is a technique to intentionally nodify 20 the genetic 1 JAN 2003
information of a living thing by utilizing honol ogous reconbi nant gé% SRRl
and includes a nmethod using nouse enbryonic stemcells (ES cells) as an
exanpl e [ Capeccchi, M R, Science, 244, 1288-1292 (1989)]. The nethod of
constructing said mutant mce is by 25 now a routine technology for those
skilled in the art, 21 .'11P 2ti~J3 -94 and nmutant mce can be easily
constructed by applying a human wi | d-type Ly6H gene or a nutant LY6H gene

to a nodified version of the above techaglogy [ Noda, Testuo (ed.): Jikken

| gaku (Experinental Medicine), Supplene 14(20) (1996), Yodosha].
Therefore, by utilizing this, techni i s possible to design and

devel op drub%tﬁ%gFﬁél?ﬁp?ﬁane PEEP bPFF?@BUE¢Gﬂté€F|&Pt?véﬁuﬁﬁﬁ@bpﬂbrs,

agoni sts, and. gntagon stg f LY6H act V|t§ BRI EF DESCRI PTI.ON OF THE

DRAW NG 10 FI 41 S hlal Ggr ARtmt T r SpFeSBAEAET 67 61 “NBPLAGTn bl of s

brain o RealRLLELD %ﬁ§%f5ﬁ§?%§$ Qe qreere e Anama VAR SRS, O Tre
I NVENTI ON 15 The i 0L | Ok g eéﬁ@@kgsséﬁﬁ(ég gp?@grgooklbggkgéas Lhe

invention in further deta| Exanpl e oni ng and sequen0|ng of

human LY6H genei The SRNAgx4rast ed, fEHEQ:kh%oPUHﬁ@ E%élengéabﬁ} was 20

purchased from CLONTECH Laboratories and used as the starting material.

From this nihende CONAyOSpENBhAeshzedt a8, | kaated iEBLOchRBL¥&EHOr hZAPI |
(Stratagene) to construct a cDNA |ibrary (Clsuka GEN Research institute,

Ot suka Pharemceuitecatafpi¢d dtngot Benfhrdi ¥arexyi si mie25a feéAPdehén vivo
exci sion: Short, J. M, et al., Nucleic
cultured cells transformed with the predicted effective
dose of the sense oligonucleotide are returned to the
10 patient by intravenous drip injection. The above
procedure is repeated at intervals of several weeks or a
few months to consummate the gene therapy.

The dosage of the virus vector is judiciously
selected according to the target cell. The usually

15 preferred dose may for example be 1x10° cfu - 1x10° cfu in
terms of virus titer per 1x10° target cells.

It can be adopted an alternative version of the
above first method that comprises co-cultivating the
virus-producer cells having the retrovirus vector

20 harboring the object sense oligonucleotide and the
patient's cells to thereby introduce the sense
oligonucleotide into the target cells.

In carrying out the second method (direct method)

for gene therapy, it is particularly preferable to

25 perform a preliminary experiment ex vivo to check whether



21J ~~1i ~? ~0~-95 Acids Res., 16, 7583-7600 (1988)], col onies of
Escherichia coli bearing the human gene were forned on agar medi ufh anghN 2003
randomy picked up to register the human gene-bearing E. coli clones in a
96-wel |l mcroplate. 5 These clones were stored at -80C. Then, each

regi stered clone was cultured in 1.5 m of LB nedium overnight and the DNA
was extracted and purified using an automatic plasmd extractor PI-100
(Kurabo). The -contam nated E. coli RNA was deconposed 10 with RNase and
removed. Finally, 30 ul of a DNA solutiﬁn was prepared and using a 2 ul
portion, the approximate i:. DNA size a 4" anount were checked by the

m ni gel 7 ul portion s used. for guenci n reactlon and the _
remai ni ng Zghﬁl §E§CEE8 eaeéEQpP éHPdJEﬁﬁPéfgﬁccaBy EhPE 15 lndt hod, a

d which I b f fI t
ybr | di zat | DAY QOCERRoBa DAFoflELSn: BERGEF aBELA Ry *d hehd adaPPcat i on of

t he prograg%%ghgg . dbgggx¥ %gé @Bﬁgr Eegﬁtlo ogcﬁangecp%%kal using T3,

T7 or a sy etic o |gonuc eo ., Proc.

Natl. Acad. wﬁ@tﬂeru§ﬁe dgélrééG§Péfgéeﬁkgz7ékf85ta %gglgxéﬁgggncing

reaction [ Carothers - ques, 9 (1989)]
whi ch i g t he1dideoxy é@rﬁ‘B?E@Efi@aﬁétQOlﬁyuérPQBeW@§o%%hrb%d out. These

are techniques for chain extension 25 with term nation specific to 4 kinds
of bases usifi§iBition of growth of the target cell can be actually
achieved by introduction of the objective sense
oligonucleotide. Moreover, when a virus vector is used,
. it is, of course, of great importance to confirm the

10 safety of introduction of the sense oligonucleotide in
gene therapy by performing a PCR search for proliferative\
retrovirus and the like, determining the reverse
transcriptase activity, or monitoring the coat protein
(env) gene by the RCR technique.

15 The gene therapy of the invention in Alzheimer's
disease, Alzheimer type dementia or Parkinson's disease
may for example be a therapy of neurodegenerative disease
which comprises harvesting stem cells or brain nerve
cells from the patient, establishing a cultured cell line

20 Dby enzymatic treatment or the like, introducing the
object sense oligonucleotide into the target brain nerve
cells utilizing AAV or the like, carrying out a screening
with G418 cells, measuring the amount of expression of
IL-12 or the like in vivo, giving a radiation treatment,

25 and inoculating the cells into the patient's brain tissue



21 (~r~t~~~3-96 small anount (about 0.1-0.5 ug) of plasm d DNA as the
tenplate. Using an FITC (fluorescein isothiocyanate)-|abeled priren asytias
sequence priner, about 25 cycles of 5 reaction using Tag pol ynmerase were
carried out. O the fluorescence-|abel ed DNA fragnment, the sequence of
about 400 nucl eotides fromthe 5 -end of the cDNA was determned with the
automati ¢ DNA sequencer ALEm ' DNA Sequencer (Pharmacia). 10 The
3'-nontransl ated region is high in heterogeneity anong genes and suited for
differentiation of individual genes. Thgrefore sequenci ng of the 3 -end
region was also perforned in sone cases.” The huge nucl eotide sequence
information generated 15 w h t he ENA sequencer was transmtted to the
64-bit conpl e?hffiﬁﬂﬁﬁr?br eBfput EF i zed honology anal ysis. This honol ogy
anal ysis was carr ed out a. dat abase search according to

ENB
UWGCG s FASTA Progran?{ %%% tsojrnnv?lvqf\pna% h%lr:ra%r 5% “Proc. Natl. Acad.

Sci., USA §§rm§9 §€4éa$4é mé%%?gl%orgyjhggggrg F Bgeﬁgklbe i n detai

about the aBove Method of ana R ¢ DNA library

[ Fuj i vara, gher e@£1f %§§p5ﬁ5c0m8r1§93 1%1 %&Q@lbll c§§$§légxpressed

sequence tags: partla sequences o e expressed gene fragment)
random y  @rdnskef~vecto? 583the invention or a cell llne

transformed with the sense oligonucleotide as an active
ingredient in a pharmacologically effective amount in
combination with a suitable nontoxic pharmaceutical
carrier or diluent.

10 The pharmaceutical carrier that can be utilized in
the pharmaceutical composition {pharmaceutical
preparation) of the invention includes those diluents or
excipients, e.g. fillers, volume builders, binders,
humectants, disintegrators, surfactants, lubricants, etc.,

15 which are usually employed depending on the mode of use
of such a composition, and these can be selectively used
according to the contemplated unit dosage form of the
preparation.

The unit dosage form of the pharmaceutical

20 preparation of the invention may be the same as mentioned
for the polypeptide preparation of the invention, and a
suitable one can be judiciously selected according to the
therapeutic objective.

The therapeutic and prophylactic method for

25 neurodegenerative disease according to the invention is



-97 selected fromthe human fetal brain cDNA |ibrary constructed as above
were then sequenced. The clone designated GEN-425D01 in the GenBank? HVBUN 2003
sequence search according to the FASTA Programwas found 5 to be highly
honol ogous to the gene coding for the mouse Ly6 famly protein. Using a
doubl e-stranded DNA inserted into a vector (pBluescript vector; Stratagene)
as a tenplate and a synthetic oligonucleotide as a prinmer, the nucleotide

i . 10 sequence of the cDNA inclusive of the whole coding region of the
above cl one was determ ned by Sanger's_gugeoxy chain term nation mnethod.
Sequencing with ABI PRISMIM377 autonmati c DNA _ sequencer reveal ed that the
cDNA sequence g{ the cl one 15 obtai ned above contained a deduced am no acid
codi ng regiot’ e%%ﬂ”%ﬁgég%atf?h%'anino aci d sequence encoded thereby had
140 am no acid rqg!dues. T eiqgﬁhﬁycrgcid_§e uencgno{hégeffull-Jen t h cDNA
clone was conposed of §54 huci'eoti ded’ Fne TUTT Sdfuehcd 19" showhfh SEQ I D
20 NO: 3; t ot | ey 0 op eadi ts shown in SEQ
| D NO: 2; angf?#%L%ééﬁgggggﬂgﬁggé%iJﬂ%%%abn%@cén%%dﬁgz%éﬁﬂgfdonucIeotide

sequence i sy Shonn. | hiSEQUR NG oo Thenditl o, ack g sepueice: of the human LY6H

protein 25 was conpared wth the sequenees of other Ly6 famly
5 Parkinson's disease, and like diseases in which either an

excess or a shortage of the LY6H polypeptide is involved.
When LY6H activity is excessive, several approaches can
be taken. The first method comprises administering an
inhibitor compound (antagonist) in an effective amount to

10 inhibit the function of LY6H polypeptide by blocking its
binding to a ligand, substrate, receptor, enzyme or\the
like or inhibiting a secondary signal in combination-with
a pharmaceutically acceptable carrier to thereby improve
an abnormal state. An alternative method comprises

15 administering a soluble-form LY6H polypeptide capable of
binding to a ligand, substrate, enzyme, receptor or the
like in competition with the endogenous LY6H. A typical
example of such competitive substance includes a fragment
of LY6H polypeptide. In another method, a soluble-form

20 LY6H polypeptide capable of binding to a ligand in
competition with endogenous LY6H can be administered. A
typical example of such competitive substance includes a
fragment of LY6H polypeptide.

In a still another method, expression of the gene

25 coding for endogenous LY6H polypeptide can be inhibited



21 ~r.. ~.~aQ~ -98 proteins, and the nucl eotide sequence consezhgd|4qlcoa
the amno acid translation initiation region [Kozak, M, J. Biol £
266, |19867-19870 (1991)] was conpared with the 5 -region of t he hunman LYG6H
gene. The initiation 5 codon thus determ ned was | ocated in the position
99-101, which is the second ATG triplet, of the nucleotide sequence shown

in SEQ ID NO: 3. Mreover, the polyadenylation signal (AATAAA) was | ocated

in the position 832-837 of the same nucl eotide sequence. 10 (2) Northern

bl ot analysis To define the expression pyofile of LY6H in tissues, a
Nor t hern bl ot analysis was perfornmed using various hunen tissues. In the

Nort h bl H MIN_ ( Mul | 5 T h B I d
) WV AN LU,
d T7 t h PCR f t t
ALK %[@2 Clee i S R
&
DA, Label | ng, it Pashr | ngero Menohel m Qrbi), ot oz as g, pLope. oTbe, bl of

cont ai ni ng t e a ation pr oduct was pr nder con 1 ons

accor di NG Loyl e KSRt ALOEA )o AKlnd BET . SUBLELSTeL R MUBTALZaL I on

according 25 to the product protocol.
5 tides as Antisense Inhibitors of Gene Expression, CRC

Press, Boca Raton, FL (1988), O'Connor, J. Neurochem 56:
560 (1991)]. As an alternative method, an oligonucleotide
capable of forming a triple helix with the gene can be
supplied [e.g. Lee et al., Nucleic Acids Res., 6: 3073

10 (1979); Cooney et al., Science, 241: 456 (1988); Dervan
et al., Science, 251: 1360 (1991)]. These oligomers can
be administered as such or related oligomers may be

caused to be expressed in vivo.

For the therapy of abnormal symptoms related to an

15 under-expression of LY6H and its activity, several
methods can be utilized. The first method comprises
administering a compound capable of activating LY6H
(agonist) in a therapeutically effective amount together
with a pharmaceutically acceptable carrier to a subject

20 to thereby improve the abnormal symptoms. In another
method, the endogenous production of LY6H by related
cells in the subject can be actuated by gene therapy. For
example, the polynucleotide of the present invention may
be manipulated so as to be expressed with a defective

25 retrovirus vector as mentioned hereinbefore. Then, this



-99 The hybridi zati on was performed at 65C o~~ernig:'~t in a solutigni AN 2003
conposed of 1 MNaCl /50 m~I Tris-HO (pH 7.5)/2 x Denhardt's solutlonlloo
dextran sul fate/ 1~ SDS sol ution (containing 100 ug/ M denatured sal non
sperm5 DNA). After wash twice with 2 x SSC/ 0. 1% SDS at room t enper at ure,

t he product was washed once with 0.1 SSC/ 0.1~ SDS at 65C for 40 m nutes.
The filter was exposed against X-ray film (Kodak) at -70C for 18 hours. The
above test was perforned using the following 10 adult human tissues: brain,
pancreas, testis, small intestine, colon t hymus, prostate, ovary, heart,

pl acenta, lung, liver, skeletal nuscle, %ldney, spl een, testis and

peri pheral bl ood Ieukoc te. As a result, transcripts of about 1 kb show ng
honol ogy tofﬁﬁ%@yvé¥% ﬁ596%§%%9%dCP%SFﬁ%CEré?nlS%éﬁE?Qaén testis, small

i ntestine, colon, prosfate and oyar artlcularl high in the
brain. (3) {%E%?@%%? ohn%? ?ﬁ%L@%hﬁgoﬁegh?oﬁﬁ%gﬁ%uﬁ9 FV&H Ui ng cosni d

I 20 FISH f h I d 0.5 f
cach cosm o BN R67 &° phoRE 1Y KeebrE '%%%ﬂ§?%ﬁ€fn%3L%%§neﬁ§%ﬂ%ﬁngaﬁahaSﬁ.°
E. et al 6 H ls b
Pro$|aa100-grp%?%$3ﬁ%? %CFE 9e£%£§8%%nekﬁaEWS %ippg ed %% ?%a3|né

to Vig H
v found o be TREArER f%%t%%a i SR e A I A
mapped on t&&m&hrwﬂ&@gpm&q%ﬁs e anti ipdiesragal distypPr ot ei ns

bel onging to the 5 Ly6 famly have been utilized in the purification of
bl ood stemgghiscasrart af geivef magensul HeiaRYof VERe dge RisNsoMhatt tBk. |
Proc. Natl. Acad. Sci., USA™, 86, 4634-4638 (1989)], studies on the
differenti ampyp@gstbdi@(zdayebéSetpﬁ@sd@d@ml% eito:alan Frexcvidvatdf Acad.
Sci., USA., 10 86, 4634-4638 (1989); dasson, B. J. and Coverdale, L.
Proc. Natl.gduwadth&capy, USAfer&ice 528%-15800a¢4 904) fumant Mudetohaof i mmune
cells [Malek, T. R, et al., J. Exp. Med., 164, 709-722 (1986)], inhibition
of proddcti@netiastiVe $hnapkaceihd pHakueRead, BIOZI ScientuAdtogy, 69, 15
558- 563 (1990)1 and the |ike, and have al so been found to have antitunor
effects [LEulliskerailtdy. (}adhol Chanaer 749- 768ne 18887 pPY TRBdhuman LY6H
gene provided in the resent exappl e enabl es detection of the expressi on of
the gene i rPVaFT JiR! ? WieksUeRprbtuct? R of REFRPREhHR LBFP 26 BFot ei n by
genetic englne rlng ﬁhghques d cons truction o% g nt body
t1 11 21 g EHES GRETe HEh P EnSBe AT S aT A BT 77 aF§ bRIOFABFB08- ot cel 15,
research i t o

%ﬁ@éfﬁé@ @8@5 & é8@?91 ol Q&m +§Ee5§ﬁén%a§h89a§£u£

cells, inhi ion ivation I ARuna ce eéra
15 dose of LY6H polypeptide in combination with a suitable

UITDI’S

pharmaceutical carrier.

The cells may for example be formulated in
phosphate-buffered saline (pH 7.4), Ringer's solution or
an intracellular composition injection or in such a

20 dosage form as can be administered in combination with a

substance conducive to an enhanced gene transfer
efficiency, such as protamine.

The method of administering the above pharmaceu-
tical preparation is not particularly restricted but a

25 suitable regimen can be established according to the



-101 Furthernore, the LY6H expressed at a high level in the brain gnabj/es 7893
research into the differentiation of nerve cells, activation of neurons,

and therapy of neural and nental diseases. 5 Screening for conpounds wth
the human LY6H protein as the target is also nade possible and the

conmpounds thus obtained are as useful as the anti-human LY6H protein

anti body. Exanple 2 10 (1) Northern blot analysis in the brain tissues of a
atient with Al zheinmer's disease Northern bl ot analysis was perforned in
accordance with Exanmple 1 (2). To investigate the expression of the LY6H
gene in 15 the brain tissues of patients with Al zheiner's disease, Northern

bl ot analys%§5¥@§u‘ gedggggghégfﬂgiﬁhgl%%?§gg§,gf an Al zhei ner %;ient and

age Sex n O e
nor mal huma rain tissues’ i'ng was 8efforne8 asing the hunan

nor nal brai?a@%QEs!'tﬁstQUg?Et@I5??ET?E%QEOta#B %Hgtﬁigg.anitrogen) and

the LY6H gene expression in thé'various braln trssues, nanely the frontal

'CglrJ& tenporal |opg. pashgtalr! ohe. aeLl P! iﬁ!;régﬁ?&imtp%sbet hal anus and
pus cal |l osum was conpared between nornal "and Al zhel nmer brains. 25 The
results areisBoWdotBtEHTinlthe Bhdrmaceutical BPBparaYion- 2484 the
5 dosage are not particularly restricted but each can be
liberally selected from a broad range according to the
expected therapeutic benefit, method of administration,
duration of treatment, patient background inclusive of
age and sex, and other variables.

10 Generally, the dosage of the retrovirus vector
_Parboring the sense oligonucleotide as a pharmaceutical
Qreparation may for example be about 1x10° pfu through
1x10*® pfu in terms of retrovirus titer per kilogram body
weight per day.

15 In the case of cells carrying the sense
oligonucleotide for introduction, the dosage can be
properly selected from the range of about 1x10* cells/body
through 1x10*® cells/body.

The above preparation can be administered once a

20 day or in a few divided doses a day, or even
intermittently at intervals of 1 or several weeks.
Preferably, a substance condusive to an enhanced gene
transfer efficiency, such as protamine, or a preparation

containing the same can be administered in combination.

25 When the gene therapy according to the invention



As was pointed out in Exanple |, he LY6H gene is expressed at a hiqa1lﬁXﬂlﬁm3
in the brain. The above analysis revealed that, while the expressioh o e’
gene was confirmed in various tissues of the human normal 5 brain, the gene
was expressed at particularly high levels in the tenporal |obe inclusive of
t he hi ppocanmpus and entorhinal cortex which are known to be inpaired
severely in patients with Al zheiner's di sease while narked decreases were
found in the tenporal |obe inclusive of 10 the hi ppocanpus and ent or hi nal
cortex in the patient with A zheiner's gjsease, indicating that it is very
i kely that the gene is involved in the onset and progression of this

di sease. Ther efie: e LUGH ene sonse strandsLYSHL 1o, eypr assion.product

and LY6H protein are expected t pplication-as erapeu ?Eaa?Ugs for

Al zhei mer s, dli sease. Mlzaciaeg Lype demenbis: cBhBiRat sChem anatney

Par ki nson' s di sease. Furthernore, agonists and antagonists o

protein ar h b codrugs for Al zheiner's
di sease angg%%igEﬁﬁﬁﬁgéggsF@%ﬁgﬁg%gygg(q§n%bﬁ§??§g%?o%go Han LY6H

expressi on v&md tfa dheh hmkhcm%@w@@epyp%nuﬂypz%gi§h0n nethod 25 is
cleaved with M/I1 and Xhol to give an about B00-base 2 ~ ~~,~~1r003
5 acetylcholinesterase inhibitor or the like and/or a
rehabilitation therapy. The gene therapy of the invention
can be performed with reference to the NIH guidelines,
inclusive of its safety aspect [Recombinant DNA Advisory
Committee, Human Gene Therapy, 4, 365-389 (1993)].

10 Furthermore, in accordance with the invention, for
the purpose of detecting the presence of LY6H gene, it is
possible to prepare a biological sample such as blood or
serum, optionally extract the nucleic acid, and analyzing
it for LY6H gene.

15 The method of detecting the gene may comprise
preparing a DNA fragment of the gene of the invention and
design it so that it may be used in the screening for
LY6H gene and/or its amplification. More specifically, it
is possible to construct a DNA fragment having the

20 properties of a probe for plaque hybridization, colony
hybridization, Southern blotting, Northern blotting, etc.
or a probe for the preparation of a full-length or
partial DNA of the gene of the invention as amplified by
a polymerase chain reaction (PCR) which amplifies a

25 nucleotide sequence with a polymerase. For this purpose,



-103 fragnment. This fragnment, containing the entire coding region ofdéhle AN 200°
LY6H gene shown in SEQ ID NO:1, is ligate:i to the EcoRV/ Xhol -cl eave AR LSS
pAc5.1/V5-Hi sA (Invitrogen) to construct an expression vector (pAC LY6H
expression 5 vector) . (2) Expression and purification of the active

ingredient protein of the invention The pAC/ LY6H expression vector DNA and
pCoHYGRO vector (lnvitrogen) DNA are adm xed in a ratio of 19:1 10 and
introduced into fruit fly (Schneider 2) cells by cal cium phosphate
transfection. After the cells are cul t_ume_d in 10% fetal calf serum DES

expressi on nmedium (I nvitrogen) at 23C for 48 hours, 300 ug/m of hygromycin

(Hygronycini B, Boehringer nnheim is added 15 the culture and the

ol St Toe! Gt AR di e o T e hredn RS Cas o b PenS hobks2lA crabl e

transformant_is subjeg¢ted to,stati qnary W.CSU| tur a({ a concent reatf'oorn of 5x106
ct'o

cel I s/m usi P Fal ¢85 3006 Ut s fl*askrsea(c%ee 7 Di T Ki haon) = Cont ai ni ng
20 M of | ] | £, i i It dth
cul jturgd cgﬁoﬁ%ee%@emﬁgr‘{]/les re%r%%f%%?%\ggﬁ%%gﬂ%né@%%#%gg%hé%gsg%% ? gred ©
sal ine (PB3), %ﬁ%ﬁ%o B pLoR do £ ntl?@%&?@i@iﬁféflgLQGHb§§th serum

al bum n and 0. phosphat i1 dyli nositol-specific phospholipase C

(PI'PLC) sandsepldibed athe2nudGiforacli idmp 1kr ey e pasnadamy afng he

culture, the ,,~ ~~! r~i)3 -104 objective protein can be purified by ion

exchange co !Nk € dred Qeapiye 91 2011 tk€ing et sot adbh oot apdecul ture of

hi ppocanpal neurons The whole brain is aseptically isolated fromfetal 5 SD
rats on enbramyetc deyudicandsidie 4 ppecatmpust ien excesediciheneantzged ti ssue
is cut tothin slices with a surgical knife and incubated for enzymatic
treat ment ididRBS oont & e eigr@plRboes I ypst ndendoDoB0eg DNase | at 37C for 20
m nutes. After the enzymatic reaction is stopped 10 by adding fetal calf
serum the aspiratisorihg aatihad dfon maikldcrrgustd mi the 158 pef te BERing a
plastic tip is repeated 3 tinmes to disperse the cells. The cell dispersion

i s pas$fd tHRGUYHILE f19 tRAT ehrisl 3t NP bRl orseAckker sPeRtst 671 F¥ns paper to
renove the undi gest

. points ofxbiew, and this technique is not particularly
restricted inasmuch as a fragment of the gene of the
invention is used as a primer. Thus, It can be utilized
that any of the hitherto-known techniques ([Science, 230,

15 1350~1354 (1985)] and the modified versions of PCR which
have been developed of late or will be developed in the
future [Sakaki, Yoshiyuki et al. (ed.), Jikken Igaku
(Experimental Medicine), Supplement 8(9) (1990), Yodosha;
Protein, Nucleic Acid, Enzyme: Special Supplement,

20 Kyoritsu Shuppan, 35(7) (1990)].

The DNA fragment for use as the primer is a
chemically synthesized oligo-DNA, and such oligo-DNA can
be synthesized using an automated DNA synthesizer or the

like, for example Pharmacia LKB Gene Assembler Plus

25 (Pharmacia). The preferred length of the primer (sense



' i - LA 200:
15 tissue and centrifuged at 1000 rpmfor 5 mnutes. The cells are Wgspe‘dkN 2003

with DVEM (G bco) and seeded on a poly L-lysine (Sigm)-coated 96-well

pl ate contai ning 10~ FCSDVEM at a final concentration of 2x105 cell s/cnR.
(4) Treatnent with the active ingredient protein of the 20 invention The
above cells are cultured for 24 hours and after the culture nediumis
changed to to N2 Suppl enent (G bco) DVEM the active ingredient protein of
the invention as prepared under (2) is added (the invention group). 25 For

conparison, the active ingredient protejn of 21 ~l r.~"v ~~"? 3 -105 the
invention is heat-treated in a bo~inng water bath for 5 m nutes and added
(the b0|Iedéprote|q: Q néS)Déyggpat q?of Qr oca % neur onal surviva
The cells Hq%ﬁéi P eatH group as pr a ed”Uh W% ) a¥e Ul tured for

72 hours. Qﬁﬂné)n]t |£poqp@]rrp? sheuron tfé‘éé“ vaIlhe %rtlcg%bqjs{ echt of t he

active ingredi protein o he i nventi on canh be e

[3- (4, 5-di @%'é@@@r& o JYé 13 nf@”ﬂﬁ@ﬁé&%ﬁ'ép@%?%&'?] aSsay- Th' S

MIT assay nmay be 10 per orne Pronega’ s say System

for instanGgapdied &nd sAatin @é‘@e&&’iéz&”rﬁ‘a@fbénrﬁim@'é‘cé‘@f'&%é fhe whol e
brain is aseptically isolated fromfetal SD rats on embryonic day 14 and

t he venFralsﬁecdlbﬂlai hisdikhy exsisedh rddel § i SsUendSr&at 1§ 014 Deglices with a
SHreres ligand. The suitable label and the method of labeling the
probe or ligand belong to the prior art. Thus, the prior
art label includes radioisotopes, biotin, fluorescent
groups, chemiluminescent groups, enzymes, antibodies,
10 etc., which can be taken up through known procedures such
as nick translation, random priming and kinase treatment.

The PCR technique to be used for detection may for
example be RT~PCR but various modifications of the i
technique which are in routine use in the art can be

15 utilized.

Furthermore, the above assay method can be
expediently carried out by utilizing an reagent kit for
detecting an LY6H gene in samples.

Therefore, the present invention provides an LY6H

20 gene detection reagent kit comprising a DNA fragment of
the gene of the invention.

This reagent kit comprises at least a DNA fragment
which hybridizes with a part or the whole of the
nucleotide sequence shown in SEQ ID NO:2 or its

25 complementary nucleotide sequence as an essential



kni fe and i ncubated for enzymatic treatnment in phosphatebuffered sa¢ungﬁq 2003
(PBS) containing 0.250 trypsin and 0.0020 DNase | at 37C for 20 m nu

After the enzymatic reaction is stopped by adding fetal calf serum the 20
aspiration-ejection of the cell digest with a pipette having a plastic tip

is repeated 3 tines to disperse the cells. The cell dispersion is passed
through a filter consisting of 2 stacked sheets of |ens paper to renove the
undi gested tissue and centrifuged at 1000 rpn1for 5 25 mnutes. The cells

are washed wth DVEM F12 (G bco) and _%%- ;S;~ ~~~3 -106 Seeded on a
pol y-L-1ysine-coated 96-well plate contalnlng 10~ FCS—DNEN1F12 at a final
concentration of 3x| Gs the active ingredient

protein of TH&ESB' G béﬁ?ﬁ&ﬁ”ﬂﬁ?%@@|§1%¥e%%?%al%n%§$ f6§oﬁ?%T§ﬁF?ured for 24
h d h 1% N2.S t
ours an[m£§§§ﬁ2 ge C}%g IfngE g@%lgn ﬁeﬂege 8%?t?h FoypgxamgT

(G bco) e ac Ive’ingredient protein i nven h°Aas

prepared ungdes %) ﬂ;él?xﬁ&'@&' é’rP éé&%waf&w@egﬁp ospRLcgQMpari son, the

active ingredient proteln invention I's heat-treated in a boiling
wat er bath §,0imdr & it es) and added (the boiled protein group). (8)
Eval uati on of m dbrain neuronal survival supportin 15 effect The cells

(culture) in each oOuRmRs MHERYAM Udend A B CHdtEgd §0ra 72 hours.
Then, the m dbrain neuronal survival-supporting effect of the active

i ngr edi ent dliaiiatdl afod i énventh s CaNt beo pyat erat esubyt 20cé& heuMThe
[ 3- (4, 5-di met hyl t hi azol - 2-yl ) -2, 5di phenyltetrazolium brom de] assay. This
MIT assay mA berpenémr nesl siscingndy duega’ seédifetddit@at 6" witisayuSysaem for
' nstance. labeling agent. This reagent kit may further contain a
suitable reaction solvent or diluent, standard antibody,
10 buffer, wash solution, reaction stopper solution, etc.
which make an assay easier to perform.
The present invention in a further aspect provides
a method for diagnosis of neurodegenerative diseases _
which comprises using the above assay method and a
15 diagnostic agent or diagnostic reagent kit for use in
practicing said method.
By the direct or indirect sequencing of the LYG6H
genes obtained from test samples by utilizing the above
method, it is possible to find new LY6H gene-related
20 genes having high homology to the wild-type LY6H gene.
Therefore, the present invention further provides a
method of screening for human LY6H gene-related genes in
samples which comprises performing said assay and

sequencing of the LY6H genes contained in test samples.

25 The wild-type LY6H and/or mutant LY6H can be



(9) Eval uation of dopam nergi c neuronal survival 25 supporting effect21 AN 200
-107 The cells (culture) ir_ each group as prepared under (7) are cultured
for 72 hours and, then, fixed by allowing themto stand in 40

par af or mal dehyde- PBS at room tenperature for 15 mnutes. Thereafter, using
1 Triton 5 X100/PBS, it is passed through a nenbrane. To prevent

nonspeci fic binding of the antibody, the cells are incubated in | oo goat
serum PBS for 1 hour and, then, using an anti-tyrosine hydroxyl ase

pol ycl onal antibody (Chemicon; diluted4000-fold with PBS), the 10 cells
are incubated at 4C for 16 hours. After the antibody solution is renoved,
the cells are washed with 1. .PBS and, with peroxidase-]abel ed _dextran

pol yner coﬁ%?&ﬁﬁ%&ﬁ“a%a Y httita %?tg?%n%ﬁ%%?g%u??ﬁogﬁgkgy géaeﬁ?m?ﬂe cells
are incubat t e r . T I 0Si ne,
hydroxylaséggggf?%ggq%%l sgcg%y%gt%%§e§%D%y£¥p%§glggl%gvgg ction usi ng

di ani nobenzidi e as; & he. SUDSLE AL ow ST NGshHer HUIBET ) OF Lt ¥EOSHBB: 1 e
it b ReuyBnar

hydr oxyl asepositive ¢ S as a marker, the dopam nergic

sur vi val - SUpPErdd Nk A6 £@nd bee QY@ @t &8k 1 04 | NELSTRL AL ARRLL GABI LI TY
The present invention provides a novel brain specific gene and a protein
encodedst hegtehyn aind, SEYY ID NO:1 by the deletion, substitution or
addition of 1 or a plurality of amino acids, a fragment
of either of them, or an antibody to any of such proteins.
Therefore, the invention provides a method of
determining an anti-wild-type LY6H and/or mutant LY6H
10 antibody or a method of determining the antigen. By this
method, the degree of impairment of the brain nerve can
be detected from a change in wild-type LY6H (polypeptide).
Such changes can be detected by the sequencing of LY6H by
the well-established technology described hereinabove,
15 nmore preferably by detecting differences in the LYGH
polypeptide or the presence or absence of LY6H
polypeptide by the use of said antibody (polyclonal or
monoclonal antibody).
The following is a specific example of
20 determination of said wild-type and/or mutant LY6H. The
anti-LY6H antibody can be used to immunoprecipitate LY6H
polypeptide from a solution containing a biological
sample obtained from a human body, such as blood or serum
or can be reacted with the LY6H polypeptide on

25 polyacrylamide gel of Western blot or immunoblot. The



utilizing them technol ogies of value to the purification of blood %IQWHAM 2003
cells, research into the differentiation of 25 blood cells, activation

i mmune cells, inhibition of c7' N .~~N"5 ~~ ~c~3 -108 productlon of

active innune cells, and therapy of tunors can be provided. A-so, tre

present invention provides novel genes having physiologic activities such

as brain neuronal survival-supporting activity, nerve elongating 5

activity, nerve regenerating activity, neuroglia activating activity and

brain nmenmory-formng activity. In view-pof the marked depression of its
expression Ievel in the tenporal |obe of the brain of patients with

Al zhei ner' Qgcggqg of tgg%%pventlon 53 &Q ngégegfdsﬁo i nhi bit
neur odegenera | ges of 't He Ri'ssue. " thus ei ng of use as | g%ne

t her apy druyg, (ﬁgggp%gﬁik&pg%qﬁgﬁg§§dgﬂdﬂﬁqgﬂgﬁngg é@@ of the invention

finds appli atlon as a pro tic her apeuti c rug for such

neUdeegenQﬁﬁﬁ{%]eotl $€P-the ank i YBH'aﬂt1¢§ﬁ¥§}ﬁ%¥5a&tﬂ%d¥3

conprising a e sequence coding for t | ow ng protéln (a) or
(b): production and purification technology are well known in

5 the art and suitable techniques can be selectively
employed.

The preferred technology relevant to the detection
of a wild-type LY6H or a mutant thereof includes enzyme-
linked immunosorbent assay (ELISA), radioimmunoassay

10 (RIA), immunoradiometric assay (IRMA) and immuno-
enzymometric assay (IEMA) with a sandwich technique using
a monoclonal antibody and/or a polyclonal antibody.

The invention further provides an LY6H ligand or an

LY6H receptor existing in a cell membrane fraction or on

15 a cell surface and having binding affinity for LY6H
polypeptide. The LY6H receptor can be obtained by
conjugating a labeled LY6H polypeptide in a biological
sample containing a cell membrane fraction, extracting,
isolating and purifying the conjugation product and

20 identifying the amino acid sequence of the isolated
product. The procedure for preparation and the method of
sequencing this LY6H receptor polypeptide is obvious to
one skilled in the art.

Furthermore, by applying the LY6H receptor or a

25 fragment thereof to a screening for various drugs, the



(a) a protein having the am no acid sequence shown in SEQ 5 ID NO:1 Zq),ah 2003
protein having an am no acid sequence derived fromthe am no acid sequehce ¢
shown in SEQ ID NO:1 by deletion, substitution or addition of one or

plurality am no acids and having at | east one physiologic activity sel ected

10 fromthe group consisting of neuronal survival-supporting activity,

nerve elongating activity, nerve regenerating i,. activity,
neuroglia-activating activity and brain nenory formng activity. 2. The

gene according to Claim1 wherein the 15 nucl eotide sequence is shown in

SEQ ID NO:2. 3. A gene conprising the fo Iomﬁng polynucleotide (a) or (b)

| | eatid th t QID
R0, 326 (D) GOt yuct €0t %%}%%teh@%??ﬁ z{égrhﬁa%?cé‘@ﬁ?ﬁ@@%?%mft. ons

wWth a DNAID Qleﬁ lf?élde § ggge s | 0 §Eci #QlevufarThe gene
accordi ng t'o” n one o erein ? e gene’is 3" hlinan gene. 25 5.

A gene eXprceo%@g} A m%,“k?%k?"r@&’f%éﬁf&r@&u?@”ﬁds, r@‘teuﬁ%cy Fodbrgy <110

accordi ng t ~20S~ Ce COprI’ SI ng t ene expr essi on
fragments, antigens, antibodies, etc.). Preferably, the

5 LY6H receptor as a whole is used. The LY6H receptor
polypeptide or fragment thereof for use in such screening
may have been immobilized on a solid matrix or be a free
substance in a solution to be transported to the cell
surface.

10 An example of the above pharmacoscreening is a
screening system in which prokaryotic or eukaryotic host
cells transformed stably with a recombinant DNA coding
for an LY6H polypeptide, or a fragment thereof, are used
in, preferably, a competitive binding assay. As an

15 alternative, said host cells, whether in the free form or
as immobilized, are used in the standard binding assay.
More particularly, the above pharmacoscreening may
comprise reacting the LY6H receptor polypeptide, or a
fragment thereof, with the LY6H polypeptide, or a

20 fragment thereof, in the presence of a candidate drug, to
cause formation of a complex and detecting the degree of
inhibition of the complex formation by the above
candidate drug.

Thus, in accordance with the invention, there can

25 Dbe provided a method for pharmacoscreening which



Vector according to Claimb5. 7. An expression product which is expgegs?/q_ bgé
the 5 host cell according to Claim6. 8 A protein which is encode thé~ﬁ3
gene according to Caim1. 9. An antibody having a binding affinity for the
expression product according to Caim7 or the protein 10 according to
Claim8. 10. An expression product, which conprises the i;. whole or part
of a gene of the nucleotide sequence shown in SEQ I D NO: 2 and having at

| east one physiological activity selected fromthe group consisting of
nueronal 15 survival -supporting activity, nerve elongating activity, nerve
regenerating activity, neuroglia-activating activity and brain

menory-formng activity. 11. A therapeutic and pro | actic conposition for
neur odegenérdti Ve i ECHIE T ¢ %%ﬁﬁ?t#&ygr%fggnté% %%g%rding to
Claim 8, an_equival ent, prot ei(g havi n % Zgqarti al _.am no_aci d sequence

o cor

thereof, or $47& &Xpressiio ptauct” & B o I BT 107 A BAC At i ve
. q . <pres. . gro . > o
I ngredi ent de%e?ﬂ&?lo%ﬁ%’k}egzhﬁl’%é&& pé?rﬁ@é:%;%@faﬁrlr%@réé 163201 106

t herapeuti c and | cofnposi tion urodegenerative di sease
according &&égéﬂdgzgk a complex of the LY6H receptor polypeptide,

5 or a fragment thereof, with a ligand by a per se known
technique. Furthermore, by assaying LY6H receptor
activity, it is possible to evaluate whether a candidate
drug is capable of antagonizing the LY6H receptor and
accordingly may modify the above-defined LY6H activity,

10 i.e. may be able to modulate growth of neurons, or
modulate protein-protein conjugation or complex-forming
activity. In such a competitive binding assay, the LY6H
receptor polypeptide, or a fragment thereof, is labeled.
When the free LY6H receptor polypeptide or fragment

15 thereof is separated from the protein-protein complex and
the labeling amount of the free (non-complex-forming)
substance is measured, the measured value serves as a
yardstick of the binding of the test factor to the LY6H
receptor. The measured value serves also as a measure of

20 inhibition of the binding of the LY6H receptor to the
LY6H polypeptide. By analyzing a small peptide
(pseudopeptide) of the LY6H polypeptide in this manner,
the candidate drug can be assayed as a substance having
LY6H receptor antagonizing activity.

25 Another protocol for pharmacoscreening in



~,, ~ ~ Q3 -im iahcrein tre nearodegeneratlve disease is sele%;pq,gygﬁm
the group cor_sisti~y r~~ Al z!:eimer's disease, Al zheinmer type defrenti’a, *
brain | schem a and Parkinson's di sease. 13. A sense strand ol igonucl eotide
conprising at 5 | east 20 consecutive constituent nucl eotides of the

nucl eoti de sequence shown in SEQ ID NO:2. 19. A gene therapy conposition
conprising the sense strand ol i gonucl eotide according to Caim13 as an
active ingredient in conbination with a pharmaceutical carrier. 10 15. A
gene-specific probe conprising an oligonucl eoti de sequence of at |east LO
consecutive ., . constituent nucl eoti®¥es of the nucl eotide sequence shown

in SEQ ID NO:2. 16. A nethod of screening for candidate conpounds, 15 which
conpri ses WEeRrdHCHrvridh nthecordengled CF aih®B, cdnsegarvahentopratein
having a partial am no acid sequence thereof, or the expression product
accor di ng tPTRARE 17V 5 PR ande dat kS corpotmdse bf adlty 6PTi ARPUENEE t he
protein, equivalent protein or gene product. .A@9. Af H A@G\9. A

AN A@. ASEREO %”Aé(? WYREASYIASY BAEs T, AG SAFRAC 9@%&&%9? 10395 AY ASN%
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ca] ca] ca] ca] ca] ca] ca] caJ c*a] ca] ca] ca] cal] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca
]ca] c: a] c: ajeM g, Hdfte®M ing the binding reaction products of LY6H
receptor polypeptide by a known method [e.g. PCT patent
10 publication No. WO 84-03564]. The purified LY6H receptor
can be directly coated on the plate to be used in said
pharmacoscreening procedure. The antibody may be captured
with a non-neutralizing antibody against the polypeptide
and the LY6H receptor polypeptide be immobilized on a
15 solid phase.
The invention is further directed to the use of a
competitive pharmacoscreening assay. For the binding to
the LY6H receptor polypeptide, or a fragment thereof, a
neutralizing antibody capabie of specific binding to the
20 LY6H receptor polypeptide is caused to compete with the
candidate compound. By such a competitive reaction with
the neutralizing antibody, the presence of any peptide
having one or more antigenic determinants of the LY6H

receptor polypeptide can be detected.

25 As a further method for drug screening, the LY6H
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15 (1991) 1.

In situ hybridization studies revealed the
expression of LY6H gene of the invention in various
tissues of the human normal brain, at particularly high
levels in the hippocampus and entorhinal cortex which are

20 usually severely impaired in Alzheimer patients, and its
expression level has been found to be considerably
depressed in the temporal lobe inclusive of the
hippocampus and entorhinal cortex of patients with
Alzheimer's disease. It is, therefore, very likely that

25 this gene is associated with the onset and progression of
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disease.
Compounds obtainable by the screening for candidate

drugs for said LY6H gene-related diseases have the

10 functions of the protein of the invention (the expression
product of the gene of the invention), such as neuronal
survival-supporting action, nerve elongating action,
nerve regenerating action, neuroglia-activating action,
etc. in the central and other nerve systems and brain

15 mnemonic (memory-forming) action, among other
physiological actions, and, therefore, can be used as a
therapeutic or prophylactic drug for wvarious
neurodegenerative diseases such as Alzheimer's disease,
Alzheimer type dementia, brain ischemia and Parkinson's

20 disease. Thus, the proteins of the invention (inclusive
of the gene expression products, partial peptides thereof,
and salts thereof) are of use as reagents for the
screening for compounds which promote the functions of
the protein of the invention.

25 The invention provides a method of screening for
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invention and a test compound to the vertebrate on the

15 other hand and comparing the results.
More particularly, in the above screening method

(a), a physiological activity in the central or other
nervous systems, such as neuronal survival-supporting
activity, nerve elongating activity, nerve regenerating

20 activity or neuroglia-activating activity, 1s measured
under the above conditions (1) and (2) and the results
are compared. In the screening method (b), the mnemonic
(memory-forming) activity in the brain, for instance, is
measured under said two conditions (1) and (2) and the

25 results are compared.
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known compounds.

15 In carrying out said screening method (a), the

protein of the invention (inclusive of a partial peptide

thereof or a salt thereof) is dissolved or suspended in a

screening buffer to prepare a sample of the protein of

the invention. The buffer may be any buffer solution that

20 does not interfere with the contact between the protein

of the invention and the nerve cell or tissue (e.qg.

phosphate buffer, Tris-HCl buffer, etc. at pH about 4-10,

preferably pH about 6-8). The duration of contact is

usually about 1-10 days, preferably about 7-10 days. The

25 contact temperature is usually about 37°C. The activities
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of the protein of the invent:on in the central or other
nervous systems, such as neuronal survival-supporting
activity, nerve elongating activity, nerve regenerating
activity, and neuroglia-activaing activ%ﬁy, can be

5 determined by the routine methods such as visual
assessment of axonal elongation, measurement of
intracellular Ca®?' concentration, and the like.

Any test compound promoting any of said

physiological activities, such as neuronal survival-

10 supporting activity, nerve elongating activity, nerve
regenerating activity, neuroglia-activating activity, by
at least about 20%, preferably not less than about 30%,
more preferably not less than about 50%, still more
preferably not less than about 70%, under the above-

15 mentioned condition (2) as compared with the condition
(1) can be selected as a functional enhancer of the
protein of the invention.

In carrying out the above screening method (b), the
protein of the invention, alone or in combination with

20 the test compound, is administered to test animals by
intravenous, subcutaneous or intramuscular injection or
orally. The dosage of the protein of the invention for
oral administration is generally about 0.1-100 mg/day,
preferably about 1.0-50 mg/day, more preferably about

25 1.0-20 mg/day, per mammal (based on 50 kg body weight).
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The parenteral dose should be selected according to the
recipient and the method of administration but it is
preferable to administer about 0.01-30 mg/day, preferably
about 0.1-20 mg/day, more preferably about 0.1-10 mg/day,

5 per mammal (50 kg body weight) by the intravenous route.

Test animals include such mammals as man, monkey,

chimpanzee, mouse, rat, rabbit, sheep, swine, bovine,
horse, cat and dog and fish (e.q. carp, salmon, herring,
rainbow trout, goldfish, etc.).

10 The mnemonic (memory-forming) activity of the
Q;otein of the invenE?on in the brain can be assayed in
accordance with, for example, a water maze test protocol
[Morris, R. G. M., J. Neurosci. Meth., 11, 47-60 (1984)].
Any test compound promoting the above mnemonic effect by

15 not less than about 20%, preferably not less than 50%,
more preferably not less than 70%, under said condition
(2) as compared with said condition (1) is of use as a
functional enhancer of the protein of the invention.

The screening kit as a further embodiment of the

20 invention contains the protein of the invention
(inclusive of the expression product of the gene, a
partial peptide thereof, and any salt of either of them)
as an essential component. A kit consists of the
following components 1-4 is an example of the screening

25 kit of the invention.
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Component 4: An inverted microscope for observation

The screening with the above screening kit can be
10 carried out as follows.

[Method] .

The number per field of vision of axonal
elongation-positive cells in the well containing the test
compound is counted and compared with the number of

15 axonal elongation-positive cells in the control (test
compound-free) well and the difference is statistically
tested.

The compound or salt obtained by the screening
method or with the screening kit in accordance with the

20 invention 1s a member selected from the above-mentioned
class consisting of peptides, proteins, nonpeptide
compounds, synthetic compounds, fermentation products,
cell extracts, plant extracts, animal tissue extracts,

etc, and is a compound capable of promoting the function

25 of the protein of the invention. The compound that
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such may show physiological activities such as neuronal
survival-supporting activity, nerve elongating activity,
nerve regenerating activity, neuroglia-activating

5 activity, etc. and thereby promote the function of the
protein of the invention or the like additively or
synergistically or, although not showing such
physiological activities by itself, may promote the
function of the protein of the invention. Examples of the

10 salts of the compound include salts with physiologically
acceptable basgs (e.g. alkali metals) or acids (e.q.
organic acids, inorganic acids). Particularly preferred
are physiologically acceptable acid addition salts, such
as salts with inorganic acids (e.g. hydrochloric acid,

15 phosphoric acid, hydrobromic acid, sulfuric acid) or
organic acids (e.g. acetic acid, formic acid, propionic
acid, fumaric acid, maleic acid, succinic acid, tartaric
acid, citric acid, malic acid, oxalic acid, benzoic acid,
methanesulfonic acid, benzenesulfonic acid).

20 The compound or salt which promotes the function of
the protein of the invention is of value as a safe, low-
toxicity therapeutic~-prophylactic drug for various
neurodegenerative diseases such as Alzheimer's disease,
Alzheimer type dementia, brain ischemia and Parkinson's

25 disease.
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The above screening procedure involves the use of
cells which express the LY6H polypeptide on the cell
surface or respond to the protein of the invention. Among
such cells are cells derived from mammalian animals,

5 yeasts, Drosophilia and E. coli. The cells which express

the LY6H polypeptide (or the cell membrane having the
expressed polypeptide) or respond to the LY6H polypeptide
is contacted with the test compound to observe the
stimulation or inhibition of binding or functional

10 response. Then, LY6H activity of cells contacted with the
candidate cgmpound is compared with that of similar cells
not contacted.

The above assay can be carried out by detecting

adhesion to cells harboring the LY6H polypeptide using a

15 1label directly or indirectly coupled to a candidate
compound or in an assay system utilizing a competition
with a label-competitive substance. In this manner, the
binding of the candidate compound can be easily tested.
Furthermore, using a detection system suited to cells

20 bearing the LY6H polypeptide in such assays, it may be
tested whether the candidate compound will produce a
signal ascribable to activation of the LY6H polypeptide.
The activation inhibitor is generally assayed in the
presence of a known agonist and the effect of the

25 candidate compound on the activation due to the agonist
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10 0., et al., Analytical Biochemistry, 265, 340-350 (1998)].
IQ_accordance with the invention, for the purpose
of developing a more active or stabilized LY6H
polypeptide derivative or a drug which enhances or blocks
the function of the LY6H polypeptide in vivo, it is

15 possible to construct a biologically active polypeptide
or a structural analog thereof for interaction, such as
an LY6H agonist, LY6H antagonist, LY6H inhibitor or the
like. The structural analog mentioned above can be
obtained, for example, by determining the three-

20 dimensional structure of a complex of LY6H polypeptide
with another protein by X-ray crystallography, computer
modeling or a combination of such techniques. Information
on the structure of a structural analog can also be
acquired by polypeptide modeling based on the structures

25 of homologous proteins.
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importance to the activity or stability of the peptide is
determined. By this method, it is possible to design a
more active or stable LY6H polypeptide derivative.

10 It is also possible to isolate the target-specific
antiggdy selected by the functional assay and analyze its
crystal structure. As a rule, by this approach, the
pharmacore providing a basis for subsequent drug design
is obtained. By producing an anti-ideotypic antibody to

15 the functional pharmacologically active antibody, it is
possible to identify and isolate a peptide from a
chemically or biologically generated peptide bank.
Therefore, it is predictable that the selected peptide
may also serve as a pharmacore.

20 In this manner, it is possible to design and
develop drugs having improved or stabilized LY6H activity
or acting as inhibitors, agonists or antagonists of LY6H
activity.

Evaluation of such a drug can be made by titrating

25 its effect on neuronal survival using primary culture
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a drug for Alzheimer's disease but also as a therapeutic
drug for cerebral infarction and other neurodegenerative
10 diseases.
Furthermore, in accordance with the invention, by
constructing LY6H gene-bearing knockout mice (transgenic
mice with LY6H knockout backgrounds), it is possible to
ascertain which site or sites of the nucleotide sequence
15 of the LY6H gene have influences on said multiple LY6H
activities in vivo, that is to say what functions the

expression products of LY6H gene and of a modified LY6H

gene have in vivo.

This method is a technique to intentionally modify
20 the genetic information of a living thing by utilizing
homclogous recombinant genes, and includes a method using
mouse embryonic stem cells (ES cells) as an example
[Capeccchi, M. R., Science, 244, 1288-1292 (1989)].

The method of constructing said mutant mice is by

25 now a routine technology for those skilled in the art,
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and mutant mice can be easily constructed by applying a

human wild-type Ly6H gene or a mutant LY6H gene to a

modified version of the above technology [Noda, Testuo

(ed.): Jikken Igaku (Experimental Medicine), Supplement,

5 14(20) (1996), Ydodosha]. Therefore, by utilizing this
technique, it is possible to design and develop drugs
having improved or stabilized LY6H activity or inhibitors,

agonists, and antagonists of LY6H activity.

BRIEF DESCRIPTION OF THE DRAWING

10 Fig. 1 is a diagrammatic representation of Northern
plots showing the pattern of expression of LY6H gene in
various sites of the brain of a patient with Alzheimer's
disease.

BEST MODE FOR CARRYING OUT THE INVENTION

15 The following examples are intended to illustrate
the invention in further detail.
Example 1

(1) Cloning and DNA sequencing of human LY6H gene

The mRNA extracted from the human fetal brain was
20 purchased from CLONTECH Laboratories and used as the
starting material. From this mRNA, a ¢DNA was synthesized
and ligated into the vector AZAPII (Stratagene) to
construct a cDNA library (Otsuka GEN Research Institute,
Otsuka Pharmaceutical Co.). Using the in vivo excision

25 method [in vivo excision: Short, J. M., et al., Nucleic
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_95.,
Acids Res., 16, 7583-7600 (1988)], colonies of

Escherichia coli bearing the human gene were formec on

agar medium and randomly picked up to register the human
gene-bearing E. coli clones in a 96-well microplate.
These clones were stored at -80°C.

Then, each registered clone was cultured in 1.5 ml
of LB medium overnight and the DNA was extracted and
purified using an automatic plasmid extractor PI-100
(Kurabo) . The .contaminated E. coli RNA was decomposed
with RNase and removed. Finally, 30 upl of a DNA solution
was prepared and using a 2 pl portion, the approximate
DNA size and amount were checked by the minigel method. A
7 pl portion was used for a sequencing reaction and the _
remaining 21 pl was stored as plasmid DNA at 4°C. By this
method, a cosmid which can also be used as a probe for
FISH (fluorescence in situ hybridization) described below
can be extracted by a minor modification of the program.

Then, a dideoxy terminator reaction of Sanger et al.
using T3, T7 or a synthetic oligonucleotide primer
[Sanger, F., et al., Proc. Natl. Acad. Sci., USA., 74,
5463-5467 (1977)] or a cycle sequencing reaction
[Carothers, A. M., et al., Bio. Techniques, 7, 494-499
(1989)] which is the dideoxy terminator reaction plus PCR
was carried out. These are techniques for chain extension

with termination specific to 4 kinds of bases using a
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Sequencer (Pharmacia).
10 The 3'-nontranslated region is high in
heterogeneity among genes and suited for differentiation
of individual genes. Therefore, sequencing of the 3'-end
region was also performed in some cases.
The huge nucleotide sequence information generated
15 with the DNA sequencer was transmitted to the 64-bit
computer DEC3400 for computerized homology analysis. This
homology analysis was carried out by a database (GenBank,
EMBL) search according to UWGCG's FASTA Program [Pearson,
W. R. and Lipman, D. J., Proc. Natl. Acad. Sci., USA., 85,
20 2444-2448 (1988)].
Fujiwara et al. describe in detail about the above
method of analysis for a human fetal brain cDNA library
[Fujiwara, T., et al., DNA Res., 2, 107-111 (1991)].
The ESTs (expressed sequence tags: partial DNA

25 sequences of the expressed gene fragment) randomly
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(pBluescript vector; Stratagene) as a template and a
synthetic oligonucleotide as a primer, the nucleotide
sequence of the c¢DNA inclusive of the whole coding region
of the above clone was determined by Sanger's dideoxy
chain termination method.

Sequencing with ABIPRISMTM377 automatic DNA _
sequencer revealed that the cDNA sequence of the clone
obtained above contained a deduced amino acid coding
region of 420 bases and the amino acid sequence encoded
thereby had 140 amino acid residues. The nucleic acid
sequence of the full-length cDNA clone was composed of
854 nucleotides. The full sequence is shown in SEQ ID
NO:3; the nucleotide sequence of the open reading frame
is shown in SEQ ID NO:2; and the deduced amino acid
sequence encoded by said nucleotide sequence is shown in
SEQ ID NO:1.

The amino acid sequence of the human LY6H protein

was compared with the sequences of other Ly6 family
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the 5'-region of the human LY6H gene. The initiation

5 codon thus determined was located in the position 99-101,
which is the second ATG triplet, of the nucleotide
sequence shown in SEQ ID NO:3. Moreover, the
polyadenylation signal (AATAAA) was located in the
position 832-837 of the same nucleotide sequence.

10 (2) Northern blot analysis

To define the expression profile of LY6H in tissues,
a Northern blot analysis was performed using wvarious
human tissues. ;
In the Northern blot analysis, Human MTN (Multiple-
15 Tissue Northern) Blot I and II (CLONTECH) were used.
The cDNA fragment was amplified by PCR using a
primer set of T3 and T7 promoter sedquences.
The PCR amplification product of said GEN-
425D01cDNA clone was labeled with [*P]-dCTP (Random
20 Primed DNA Labeling Kit, Boehringer Mannheim GmbH) for
use as a probe.
The blot containing the amplification product was
prehybridized (under conditions according to the product

protocol) and, then, subjected to hybridization according

25 to the product protocol.
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exposed against X-ray film (Kodak) at -70°C for 18 hours.

The above test was performed using the following

10 adult human tissues: brain, pancreas, testis, small
intestine, colon, thymus, prostate, ovary, heart,
placenta, lung, liver, skeletal muscle, kidney, spleen,
testis and peripheral bloocd leukocyte. As a result,_
transcripts of about 1 kb showing homology to LY6H were

15 observed in the brain, pancreas, testis, small intestine,
colon, thymus, prostate and ovary, particularly high in
the brain.

(3) Localization of the gene on chromosome by FISH using

cosmid clones

20 FISH for chromosomal localization was carried out
using 0.5 ug of each cosmid DNA as a probe in accordance
with the known method [Takahashi, E. et al., Hum. Genet.,
86, 14-16 (1990)]. It was caught FISH signals by Provia
100 film (Fuji, ISO 100) or CCD Camera System (Applied

25 Imaging Cyto Vision).
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S(F! 109%8&' (Dy6 HhVR& Have S)é&q/&&:;(llz&i in the purification of
blood stem cells as a target of gene therapy [van de Rijn,
M., et al., Proc. Natl. Acad. Sci., USA., 86, 4634-4638
(1989)], studies on the differentiation of blood cells
[van de Rijn. M., et al., Proc. Natl, Acad. Sci., USA.,
10 86, 4634-4638 (1989); Classon, B. J. and Coverdale, L.,
Proc. Natl. Acad. Sci., USA., 91, 5296-5300 (1994)],
activation of immune cells [Malek, T. R., et al., J. Exp.
Med., 164, 709-722 (1986)], inhibition of production of
active immune cells [Haque, A., et al., Immunology, 69,
15 558-563 (1990)1, and the like, and have also been found
to have antitumor effects [Lu, L., et al., J. Immunol.,
142, 719-725 (1989)]. The human LY6H gene provided in the
present example enables detectioh of the expression of
the gene in various tissues, production of the human LY6H
20 protein by genetic engineering techniques, and
construction of an antibody by utilizing the gene, hence
enabling said purification of blood stem cells, research
into the differentiation of blood cells, activation of

immune cells, inhibition of activation of immune cells,

25 and therapy of tumors.
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15 the brain tissues of patients with Alzheimer's disease,
Northern blot analysis was made using the brain tissues
of an Alzheimer patient and normal human brain tissues.

Northern blotting was performed using the human
normal brain blot II and human Alzheimer blot II (both

20 Invitrogen) and the LY6H gene expression in the various
brain tissues, namely the frontal lobe, temporal lobe,
parietal lobe, occipital lobe, pons, thalamus and corpus
callosum, was compared between normal and Alzheimer
brains.

25 The results are shown in Fig. 1.
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Therefore, the LY6H gene sense strand, LY6H
15 expression product, and LY6H protein are expected to find
application as therapeutic drugs for Alzheimer's disease,
Alzheimer type dementia, brain ischemia and Parkinson's
disease.
Furthermore, agonists and antagonists of LY6H
20 protein are also expected to be of use as therapeutic
drugs for Alzheimer's disease and other diseases.

Example 3

(1) Construction of an LY6H expression vector

The LY6H cDNA obtained by in vivo excision method

25 is cleaved with MvlI and Xhol to give an about 800-base
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calcium phosphate transfection. After the cells are
cultured in 10% fetal calf serum-DES expression medium
(Invitrogen) at 23°C for 48 hours, 300 pg/ml of
hygromycin (Hygromycini B, Boehringer Mannheim) is added
15 to the culture and the selection of drug-resistant cell
clones is performed for 2 weeks. A stable transformant is
subjected to stationary culture at a concentration of
5x10° cells/ml using 20 Falcon 5000 culture flasks (Becton
Dickinson) containing 20 ml of 10% fetal calf serum-DES
20 expression medium (Invitrogen) and the cultured cells are
harvested. After washing twice with phosphate-buffered
saline (PBS), the cells are suspended in PBS containing
2% bovine serum albumin and 0.5 U/ml of phosphatidyl-
inositol~specific phospholipase C (PIPLC) and cultured at

25 37°C for 1 hour. From the supernatant of the culture, the
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excised. The excised tissue is cut to thin slices with a

surgical knife and incubated for enzymatic treatment in
PBS containing 0.25% trypsin and 0.002% DNase I at 37°C
for 20 minutes. After the enzymatic reaction is stopped

10 by adding fetal calf serum, the aspiration-ejection of
the cell digest with a pipette having a plastic tig{is
repeated 3 times to disperse the‘cells. The cell
dispersion is passed through a filter consisting of 2
stacked sheets of lens paper to remove the undigested

15 tissue and centrifuged at 1000 rpm for 5 minutes. The
cells are washed with DMEM (Gibco) and seeded on a poly-
L-lysine (Sigma)-coated 96-well plate containing 10% FCS-
DMEM at a final concentration of 2x10° cells/cm®.

(4) Treatment with the active ingredient protein of the

20 invention
The above cells are cultured for 24 hours and after
the culture medium is changed to 1% N; Supplement (Gibco)-
DMEM, the active ingredient protein of the invention as
prepared under (2) is added (the invention group).

25 For comparison, the active ingredient protein of
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(5) Evaluation of hippocampal neuronal survival

The cells (culture) in each group as prepared under
5 (4) are cultured for 72 hours. Then, the hippocampal
neuronal survival-supporting effect of the active
ingredient protein of the invention can be evaluated by
the MTT [3-(4,5-dimethylthiazol-2-yl})-2,5-
diphenyltetrazolium bromide] assay. This MTT assay may be
10 performed using Promega's "CellTiter 96" Assay System,
for instance.

(6) Isolation and culture of midbrain neurons

The whole brain is aseptically isolated from fetal

SD rats on embryonic day 14 and the ventral midbrain is

15 excised. The tissue is cut to thin slices with a surgical
knife and incubated for enzymatic treatment in phosphate-
buffered saline (PBS) containing 0.25% trypsin and 0.002%
DNase I at 37°C for 20 minutes. After the enzymatic
reaction is stopped by adding fetal calf serum, the

20 aspiration-ejection of the cell digest with a pipette
having a plastic tip is repeated 3 times to disperse the
cells. The cell dispersion is passed through a filter
consisting of 2 stacked sheets of lens paper to remove
the undigested tissue and centrifuged at 1000 rpm for 5

25 minutes. The cells are washed with DMEM/F12 (Gibco) and
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(7) are cultured for 72 hours. Then, the midbrain
neurconal survival-supporting effect of the active
ingredient protein of the invention can be evaluated by
20 the MTT [3-(4,5-dimethylthiazol-2-yl)-2, 5~
diphenyltetrazolium bromide] assay. This MTT assay may be
performed using Promega's "CellTiter 96" Assay System,

for instance.

(9) Evaluation of dopaminergic neuronal survival-

25 supporting effect
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cells are incubated in 10% goat serum-PBS for 1 hour and,
then, using an anti-tyrosine hydroxylase polyclonal
antibody (Chemicon; diluted 1000-fold with PBS), the
10 cells are incubated at 4°C for 16 hours. After the
antibody solution is ;gmoved, the cells afg washed with
PBS and, with peroxidage—labeled dextran pglymer—
conjugated goat anti-rabbit immunoglobulin (Dako) added,
the cells are incubated at room temperature for 1 hour.
15 The tyrosine hydroxylase-positive cells can be
detected by the color reaction using diaminobenzidine as
the substrate. Using the number of tyrosine hydroxylase-
positive cells as a marker, the dopaminergic neuronal

survival-supporting effect can be evaluated.

20 INDUSTRIAL APPLICABILITY

The present invention provides a novel brain-
specific gene and a protein encoded thereby and, by
utilizing them, technologies of value to the purification
of blood stem cells, research into the differentiation of

25 Dblood cells, activation of immune cells, inhibition of
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Ss therapeutic drug for such neurodegenerative diseases.
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(a) or (b):
(a) a polynucleotide containing the nucleotide sequence
shown in SEQ ID NO:3
20 (b) a polynucleotide which hybridizes under stringent
conditions with a DNA having the nucleotide sequence
shown in SEQ ID NO:3.
4, The gene according to any one of Claims 1-3

wherein the gene is a human gene.

25 5. A gene expression vector comprising the gene
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according to claim 2 or 3.

6. A nost cell comprising the gene expression
vector according to Claim 5.

7. An expression product which is expressed by the
host cell according to Claim 6.

8. A protein which is encoded by the gene
according to Claim 1.

9. An antibody having a binding affinity for the
eXpression product according to Claim 7 or the protein
according to Claim 8.

10. An expression producE, which comprises the
whole or par£ of a gene of the nucleotide sequence shown
in SEQ ID NO:2 and having at least one physiological
activity selected from the group consisting of nueronal
survival-supporting activity, nerve elongating activity,
nerve regenerating activity, neuroglia-activating
activity and brain memory-forming activity.

11. A therapeutic and prophylactic composition for
neurodegenerative disease, which comprises the protein
according to Claim 8, an equivalent protein having a
partial amino acid sequence thereof, or the expression
product according to Claim 10 as an active ingredient in
combination with a pharmaceutical carrier.

12. The therapeutic and prophylactic composition

for neurodegenerative disease according to Claim 11
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wherein the neurodegenerative disease i1s selected from
the group consisting of Alzlieimer's disease, Alzheimer
type dementia, brain i1schemia and Parkinson's disease.

13. A sense strand oligonucleotide comprising at
least 20 consecutive constituent nucleotides of the
nucleotide sequence shown in SEQ ID NO:2.

14. A gene therapy composition comprising the sense
strand oligonucleotide according té Claim 13 as an active
ingredient in combination with a pharmaceutical carrier.

15. A gene-specific probe comprising an
oligonucleotide sequence of at least 10 consecutive
egnstituent nucleotiaes of the nucleotide sequence shown
in SEQ ID NO:2.

16. A method of screening for candidate compounds,
which comprises using the protein according to Claim 8,
an equivalent protein having a partial amino acid
sequence thereof, or the expression product according to
Claim 10, said candidate compounds bind to or influence

the protein, equivalent protein or gene product.
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