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DESCRI PTI ON-.GENE - SPECI FI CALLY EXPRESSED I'N -POSTM TOTI C
DOPAM NERG C NEURON = PRECURSOR CELLS Techni cal * Fiel d _
The present inventi on relates to the novel 65B 13 gene
expressed in postmtotic ddpam ner gi ¢ neurons. :
Dopami ner gi ¢ neuron precursor cells used in transplant,
t herapy for neurodegenerative di seases such as ,
Par ki nson' s di sease (PD) can be efficiently isolated

by 10 detecting this. ; round Art The

dopam ne systemis an %g??gﬁ@f\lgnpo” ant system for
essential notor regul ation, hornone secretion

GEN%%%%? % SES sSEﬁa‘t@O%’m ﬁ‘ (?%PAWGIC NEURON

'es I'n
- dopami nergic neural RREGIRSOBI GBLLSuse vari ous neur al
di sorders. For exanpl e, Parkinson's disease (PD) is a -
‘neur odegener ati ve di-sease of the extrapyram dal '
Techniealdfieléh t hat occurs due to specific degenerati on of

damamaendhterle v QR8s Idtnt hsvei 6BRY g&ﬂ@e Fécﬁngiosﬁrﬁeuc

m dbrain (Harrison's Principles o Inte

- dopamipgygic peurons. o Roprmingigic npyeB PEEEreF calls UéFd in tgghsplant therapy for

neurod¥gdaemitivEidlskased Such a%"ﬁaﬁkll%%ﬂ)s diehse (BDY 2ar be e@cf‘é‘nﬂy isolated by

adm_.ni stration of 20 L-

_ _detecm(%ﬂ’ﬂs ZfiBydr oxyphenyl aI ani ne) is performed as a prinary

therapeutic nmethod to conpensate for the decrease in

the anpunt of dopami ne produced; however, the duration
‘—EM—%&B"“’R effect is known to be unsati sf actory More -

remﬂammasyst&t ﬁml&tremaetlﬁ@elnm& bl Yot fs@?mam ambrr}egulauon,_
etu

S entral zon a ar t.ed
hormops sef lﬂP ﬁf‘g%@alaaqﬁnﬁ%tw@ r&@ﬁe A Aitfegpammalien brain.  Thus,

abnomidhﬁ%m duphtherd néxﬁaﬁﬁdﬂ@ﬁﬁﬁ%ﬂ)h&:aﬁw varid@s h@gst @forders. For

ner i,C ne tte ted US 5690927;
exampfeo BRSPS (1003 o HiirobePoRay e aaseég ¢ Saagygmidal
" systemRhe@dciet dad to {ptdaa HeNnErgon of dopdetinergRAiculddIn Bfe; substantia -

 igrm oSty Al (SR N Egh ol ﬁ%ﬁws%géﬂ?%f%g%

Isselbablef et aleteda Mc(ﬁri@%ﬂl IBe.alNY (1994), #p.-2205-M.0 pOZal laddmatistration of

L-DOPA 3 B BT e s et i hen R Rl abdiod

_comperfsi89b) thExbcre@ﬂa 1fxlehH avhounB 8f ddpfind; piodecede however(thO 8@ ution of
 the eﬂe’el?ﬁrkﬁﬁ%QOpgﬁnsaﬁgt%&ogy , this nethod is currently under

Fci'smror various other problens, including risk
oMadrefesettinn thergpantintrthoddn ivdrich the mdlmalmganual zone of 6 to

el Al SIS OB RAANR S P B e

to coml&naatn chzébe loge of daf@miaggic3euions aad attmp‘rsd: KUB\F&P0F2Tt Bpencer et al.
(1992) WWEnEOTAE®!327: 1541-8; Freed et al. (1992) N.Engl. J. Med. 327: 1549-55; |
Widner et al. (1992) N. Engl. J. Med. 327: 1556-63; Kordower et al. (1995) N. Engl. J. Med.

'332: 1118-24; Defer et al. (1996) Brain 119:'_ 41-50; Lopez-Lozano et al. (1997) Transp. Proc. .

29: 977-80). However, in addition to cell supply and ethical issues (Rosenstain (1995) Exp. -

Neurol. 33: 106; Turner et al. (1993) Neurosurg. 33: 1031-7), this method is currently under

.- eriticism for vanous other problems, including risk of infection and contamination,

immunological re_]ecuon of transplants (Lopez-Lozano et al. (1997) Transp. Proc. 29: 977 980;

- Widner and Brudin (1988) Brain Res. Rev. 13: 287-324), and low-survival rates due to fetal

tissues’ primary dependence on the 11p1d metabolism rather than glycolys1s (Rosenstein (1995)

Exp. Neurol. 33: 106).

In order to resolve the ethical issues and shortage of supply, methods have been
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ti ssues' primary dependence on the |ipid netabolism
rat her “than glycol ysis (‘Rosenstein (1995) 35 Exp.
‘Neurol. 33: 106). In order to resolve the ethica
i ssues .and shortage. of suppl%, met hods have been:

" proposed that use, for. exanple, porcine cortex, stria,
or mdbrain cells (for exanple, Published Japanese
Transl ation of International Publication No. Hei:

| propos%@ 1P 848 for K b ebpcsrgmte cgﬁg’%%ﬁ%pé Efa%g&tg%)g A%HQ gfor example,

f'ernati ona
PubllslmﬁoiapqurBapiah@s of Inferpatmnal Pubication No ddeiat0-T184R7, Published

Japanegé“ﬂallngl)%ﬁ%ﬁ)& 'na.ltllﬂ.fb!iggt@&@l 0. B8 lt()hﬁ)%g: 8 ¢ a?l?iﬂﬁhecﬁapanese _

procedure I nvol ves the aI

Transletmm ofduternatiend Aublieation Ne-Elet 1 858903 4ant Frgtbase) methods, a complex
procedgllféjlﬂhﬂ' iR0olvddYRE SftYafon SPRIYRRRES ; aa{?% WHHC%SS I antigens) is

. ferentiation systemto ener am nergi c
requirgde y Abarefare ghe Hemefrpaun aitradiffersntiation weén@rgﬁ@ﬁﬁae dopampinergic

' neuron@ %@m ﬁ@ﬂ h&ﬂ%ﬂ?%ﬂﬁ 43R0 b?%%ﬂl@gtgﬁx ESY béls an@®ohS nd gﬁﬁ%ﬁﬁ@rs’clﬁa} |

derived fromab Seés, IS consi

- cells lqéléeaﬁpg F‘ﬂb‘ degified framobred ftusss. iF eepsirsrest promitipger Ay importance

of regehiéfaﬂ@n Eﬁrzﬁﬁ" UstgES SelR¥Yr 'a‘iﬁhex&'s%% AR %ieﬁ&ﬁ@@ﬂkely% td Srow in

rowm 10 the future. A nethod involving

the f“tll’@c alA mﬁﬁeﬁ BYabprlostl gmmsposinpsrssigndy simyltancously transplanting

SertolitslcallSRdsaebh PEbpoSRY ds@l hetBo® 6f L1sniatndeaRyp %@ﬁg&gﬁn ﬁsubﬁshed
i shed

of elim nating transplant refection
Tapanee BRI RGO AT RAHOBA T LieplicBy N e Tt SOBU T R st Jgnese

' Transldtion oF InteRQiFAuI PRUlddisherh, JRp @ﬂ@@%lSTSélﬁﬁﬂrﬁiéﬂ@Oaxﬁéron (1993) Cell

Tfmpkﬂhscﬁﬁéé)gﬂ?k iggbl bigk %ﬁgmrteﬁéﬁewﬁ% ggéﬁgy it e

| matcmpg m&m ebohe nmhbw florh fogtits PhEVidualE Hose ﬁﬂa@mw Bkt otemblhcal

cord~bf0ﬂg LD %agag% gflqhg%e&ﬁsgglﬁﬁg rl]lg%‘{krp {lj’hﬁ%}/}t 'S ré)g{\{rlrl] c% Is, Hhe problem of |

1€] ectuﬁaredethin@ eah baokscorowalieit, any flabivriowe pecediged hiderdlmleus e

+ S5 PR SR BATis 6% eSS Rl SRSy esnlb S B aifferentite

into gr-p).rps od dateppeasuhs tceidublle Ueéﬁh@%kiﬁs@ﬁﬁwﬁse,ht Bmet&srpeo

S 20

35

setcci i Eaiplopt foad Bin G e B ER e ardf ol sfhee fpremipr
Examplesedtiangpldd lcklila“ﬂaeirﬂas’e besemeposedtin tte pasicfes aser iy thotr@&dment of
Parkin QSIS A0SRLAR RANI08 5P} SR ATNIGAORK. B4 B Oianer

urons t uce opam 1 transpl
et al. (WQQ) N. Englt J. IMete 3@§E]rﬁ5;6rﬁipasaﬂontailze& eelbhn;ets deuwedjﬁeml human fetal

_ neuron% pﬁ.lb?jl'éﬁél?!]tﬂgéﬁes? tfraf_? 3@5‘; T C a; gf%ﬁﬁmh@&ﬂ lg%?{%f’; 5@2%”

PubhshwldamneseeTram1at1¢(n1@f§@mﬂt10&zidﬁubhd&t1% F8221-508%3); F3plished

: Japane%%ﬂ%td(é&qﬁegﬁlﬂgh%l'P%%hgzﬁfolnll’[\?cg %@Pg??%;hﬁénaﬂosmtouc

apanese

- neurons derisied frano FI2ZreHE | (Beblishedbapapkse Tarsboipe f Iitsmational

) Pubhca? BQ Il\lfoz gtﬁ:?g ﬁ@@@%mﬁ%ﬂ& g%%rgﬂ c%lg%(#i%ﬁﬂ%at.l ‘j%ﬁ@&e Translation of

Intematr@% Subki¢agian dfo. Hei élﬁaw?&a,aﬁndmm arsﬂabqrennww stroma cells

30 rans 30021523070 RS0 ROSS oA QLI icch A8 L EflatiRE

Z cells anese Transl at 1 on 0

‘ (’Pubhsheﬁ Iapangse g“fmslatmn of Intematlonal Publication No. 2002-504503; Published

Japanese Translation of International Publication No. 2002- 513545). However, none of these

- contain only the dopaminergic neurons or cells that differentiate into dopaminergic cells.

A method has been proposed for selectively concentrating and isolating dopaminergic

" neurons from undifferentiated cell populations. In this method, a reporter gene that expresses
a fluorescent protein is introduced into each cell of the cell populatwn, under the control of a



Publ i cation No. Hei 9-5050554), prinordial neuron
cells (Published Japanese Transl ati on of’

Internati-onal Publication No. Hei 11- 509729) and -
cell's and bone marrow stroma3cells 30 transfected wth
exogenous genes so as to produce catechol am nes such
as dopani nes ' (Published Japanese Transl ation of

I nternational Publi catl on No. 2002-504503; Publi shed

| 'pmm(%%g%&g%%§§g?%ﬁbv\ever Oglgegl?élﬁgggse %xg)p%ssedaﬁl'dgmnlz\@ﬁr-; :

* neuronly padrthearcgile thatemid rﬁlsmomscemed: hre isdlated.di Theedapatiimetrgic npgrons are

wsual%ﬁmﬂeﬁfv%lﬁe Gl 21% é%nﬂgiﬁ%éi Ek%fat%ﬂggﬂd Heggﬁéfn@neg&mned o

ectively concéntrating and ner

- Publighed ﬂimn@ﬂwé’atmﬁnpph@ﬁtlbﬁ N2t Ed el 1FhJ|s @anﬂlcaltnews ﬂnenstep of

PRt 3R
invod 3 58 o PGS Bl I 388 ol pos ol of
‘tomclmﬂﬁéldemmuq@egumm fosmse wrggee themapycont rol of a

pronot er/ enhancer of genes, such as the tyrosine

- ' hydroxgl ase expressed in dopam nergic . neurons, -and
- Disclgs & ~emt fluorescence are isolated. The

210

dopagLP HeGhdor ebRAR ﬁPﬁrmﬁébﬁ*éﬂlléeés%ctPD? fdnt ﬂie?éﬁyeat the -

- state, and concentrated, i1solated, and’identifie

'momeeltﬁék%w ity diffgisniiatad doppapiaeraisenemEATHRFECURERICE wddﬁldhaam i

- 'ventra? 96k SfabéRed fehiNe§ affRoRPR BN bE ﬁﬁrnﬁJI‘ Bpeb Sf’cél’lfs When cons1der1hg _

|ntrodu0| ng an exogenous gene, and further, th

the safshypndneuEal GRowt farpatien it i @ﬁ‘é@l’ﬁbl@é@ upg iselategeclis that comprise only

. the ceII%d?cbﬂlﬁteirB@ﬂ lFiﬂﬂh@ﬁﬁﬁE'@h&Wc&@fdeﬁﬁ@tﬂe@xsﬁ%ﬁ ﬁmﬁcﬁ@’eﬁ&;‘{s itis -
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20
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e I nventi One of
behevr%ﬁ a}ﬂarﬂmﬁ%ﬁe Qe%ﬁrg%a%eésqlmeg POSEHIOHF &ﬁ‘eroah eﬂgﬁpvs% wiRR __
consideBingoieRsirvivel dfitalls hthat irﬁli?spﬂinf &6y ianhd Blapld aﬂpﬁéﬁ‘"aﬁﬂftﬁ tcCproperly -

eur o r.ecur so S br ai ent ral
form Zig Pty SRR EALRE B OHe AHESE e g Fralepnrwgﬁwdﬁolatmg |

precm@&xl dedis awhem@mgi% F}B@Blblb heThatRky, thainh@its:8lof eerredeht

orrratlg l eabl to uselsolated cellslthat
nventiof e o 5 2\36 2 BFHiE SpEfific E AGHnGIRiCAERION PIRSHROR &7 or e |
whEnordens iistdate a@eﬁdnq)ebifis;ho dbparhieigiQesesi precirboriclls, genes with

e Sl S ko bl

. represemiatmnﬂa Hiffefrertial himlwds mbihod; R.DAnﬁﬁhah(LmSylENAr(IQQﬁE) Trends Genet.

- bility.t

113037, BB v iRty s B dR g Pl BBl b3 B birion

o l_MethddﬁpIaparmSe Bytensappltcatign Npr 2001 533475¢ éﬁllimg dete: duneeh‘} 290H) using .
‘E12.5 ?ﬁo%gg v?tftra? e H&x!sg ml-ﬁgrear CRRUL anll he g B2 se& nces 4}6&1 %mphﬁed _

25

rnvention al ned 0 ISO a gene-“spec

: genes. do@aw«:seltgﬁhc noecelrgene ﬁiElﬂJwas)obtamblﬂ s. Two alberdativetisoforms, named
765B13' -3 Qtll(?gﬁ?.ﬁ’: ge\]()?re%&%%bgufedtf?%rg %8%&14}3?%@{11% lggx?#"g Rift- length sequence
by theé%ds@@m@tb \/Eaesmalvptldé jeguetwpes pfthe dsdfergnst dre designated as SEQ D

ecursor  ce

NO: 13.\‘1? ?E@}é a 'ﬁgtn I;Il‘ﬁg éﬂ.lgx%h% s@%@ﬁ%}%ﬁéﬁ&é@pﬁ coded b thNRucIeotlde :
sequel(cw@xe)mdlr:@tn@lgs @QelD NG13 ang8BQ7D NO¢ *4msmav¢lm n(g igs.1to4). - -
88h %ﬁé‘&p&‘&@mﬁ%?&s ?ésugg\lgf @E?egégﬁ@st By By hybridization, and

Subtractio
expression patterns obtamed by comparison with those of the spinal cord growth marker Ki67

- and the maturation marker NCAM, 65B13 was thdught to be expressed fransiently in neural
precursor cells immediately after cell cycle exit. Moreover, 65B13 expression in the
_ midbrain overlapped with that of tyrosine hydroxylase (TH), a marker gene of dopaminergic |

neurons, along the dorsal-ventral axial direction. Therefore, 65B13 is thought to be

expressed specifically and transiently in dopaminergie neuron precursor cells immediately
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Met hod", Japanese Patent Application No. 2001-184757

(filing date: June 19, 2001)) using E12.5 nouse

ventral and dorsal mi dbrain , and anal yzi ng the

sequences of the anplified 25 genes. Asa result, the

novel gene 65B13 was obtained. Two alternative

i soforms, nanmed 65B13-a and 65B13-b, were al so

obtai ned fromdeterm ning the gene's full-length
aftersel ugdle exit (Bigd. he aiACH. nethod. The nucl eoti de sequences

of t.he. isof.0 te de s SE
SETEmEE oA 580y e bRy bopispEn i using an
anti- éiﬁkﬂdmﬁllbﬁyt(ﬁg ﬂlBI)':l Mbﬂedeer peglaime Df acks bﬂdbssaige%}%ls} could be

oo Bl A0 s RebS M en RIS RLY B9,

t heSecogding o thy abavegedults harttir 6303 1Banitibodicsocr beaspd Emijtain pure

e SRR DR 80 570 S s o

vent idbrainGgion @58l r8ltwes thah cergiin iy virvedifrgeneatsd dopaminergic
new&r{sanﬁeﬁyfm+t¥1nkﬁ] r{‘tﬁiérxﬁénnef\’/gﬁﬁéiﬁ My ;%g élhgoﬂc Sk %Elk’s and since

cyc e exi reover, eSSI on
only theecell iy prpfantareshis isokabesh dhese pﬂlqaﬁgcxtrﬁrmetl)y safe EYRR when used for

transPMAT BEMbAS eSlﬁJe"ﬁlc eé’rh@ﬁ gJ'SFsrlblg r 9&9@%@ el %gh Arrapeutic

heurons,” al ong t axi al direc
efficapcpn be eapecgm @rmgz Of ﬂ@u@ﬁfvwai reie, nesxerk deseation ability, and such.

FurtieB g tfel c‘ﬁ%sl%e?é"ﬂte bed @ﬁérﬁﬁ&:’tl}f cftBcts eRABY El?écgﬁé%e@ %{v’ EI%@G early
recursor cell]s imedi a 4 after cell cycle

Precv(fmfg‘fgl s qigaigpdimnpsd laﬂrhfeafreﬁ C%li EXFloGHt ped yheredhe psesal m%ured cells is

requiY&Y, Bar %&mgor%@mpwtaﬁgd By tHisHeRa teah Bidplly b8 bllEirédin vitro to
anti - antib (Fig Mor eover,. popul at|§
matufsinioes Jta prgs of aﬁfeeﬂsléf@%ou’ﬂa%@ateeﬁlﬁ that é’f?tlpﬁ“ difterentiation

stage%a?ajgag&dh@wg‘ek ﬂ%@}&a@ﬂﬁf@y ot bBeasily padHatedq®
antl bo

Accordin to t e abpve r | t
bR SYer mird HorabiaBic Tedrpae b Pﬁlsﬁﬁf@r the search of
therapaﬁic)targét@g@[ Rh@lﬁﬁiﬂn%&ﬁ@da@e Rk dR dﬁ'@eﬂ‘ds rspaﬁﬁ@ frldspaiithergic

atlngeg B13- ex res n t{hrom tﬁl
neurqS QAP pelIOE o SRS 1 et (s thy ALt lopaminergic neuron
precuvsdricels)ahd thedikt] alreadlditinma thervarlgiscposmielsr piétﬁxxs@%bl@obtamed using

Qht ai n in thi.s nner_contai n qnl S
the “‘SE’@?IE PE%‘F IPEGSFﬁr‘};}PVCEﬁan §th %‘8" E"6 hf";ﬁ? Hﬁ‘ag §'| ﬁgatb‘?n process of
dopainivteegie s¢urdss, icwrahag, sybias eisinglrhaumatien axdn iadiehyr,safl guch.
| a er a Si nce the
ear ?r\gg &6%%219’6;18{” %ge)%tdr%gl?&& é‘%]%tgé At e %ed | hi gh
t héiape polyoucledtide cleed gomarisdser seqpeace seledted fremrtbe oficleotide

s 5 A8 el e MELUSRERR! LAARRSHIS Yory
expressedrsppafically inidppaniserginnoromnpreanisoreaeds ilpediatede afterrcelf cycle exit,
orant@é(e%i:é‘fréggrgenmelre%f"bt ained imedi ately after cell cycle

the use of matured cells is required,
(1) empnsjeqsidesequsoee bal ¢®1m@¢ath¢ela7ﬁyt0t2ﬁ8@thm@1houdqsaﬁ SEQ ID NO: 1

or theSIHTR % m9ﬁltﬂutc}é6§geds: T SE (%II@N@ 2 ar é’ﬁc% c'o er | achary to said

sul tabl e stage o ntiation.
nucleptidg segpencen a differentiation

(2) anucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 3 or 4, or

sequence complementary to said nucleotide sequence;
(3) anucleotide sequence that encodes the amino acid sequence of SEQ 1D NO: 3 or 4,
wherein a signal sequence portion is deleted, or sequence complementary to said nucleotide

sequence;
(4) anucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 3 or 4,
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stage suitable for the target transplant therapy can
be easily prepared (Fig. 12). Moreover, pure ‘
dopam nergi c neuron precursor cells are al-so useful = =
for the search of t herapeutic targets for Parkinson's..
di sease, |solat|on of genes specific for dopam nergic .
neurons precursor cells or stage-specific genes during
the maturation of dopan1nerg|c neuron 20 . precursor .
whereﬁ%n'e%r n‘f&?@aﬂﬂh% dcidﬁ%av% e le'iédo ﬁ:é]f‘ s%ﬁhih&f‘br ac%deg or.
possi b precursor cells o alﬁe usi'n
Sequer@f: wmlep}e@@@hto jaifleurlgopide éwemes ande used to unravel = .
(5) hheclEBldd RLhaRe RPEFERIAs willCRe %ﬂ@&tﬂie%e&%ﬁ@ le'unﬁ& Strmgent

screening sSystens using maturation as an'ind

. conditigng such. More.specifically, the present invention

re[bpt sszeétsf tbhﬂ&on?r%@é ﬂx@%iﬁﬁ&lb&?det '1 comorl ses a

jJ e se) ect fromth nucl eot.i sequences of
? t8 eﬁ)ce 1 e comprises éhw@m@!qoaée QEHJ &h t!v@syeeﬁ% phi2l;
6?[$]13a@ely;s@,ﬁmel tHe @é&bﬂ@@@ﬁﬂﬁ@%ﬁ&ﬁbﬁaﬁ&%ﬂ [@1 '

s j mmedi at el after

dggf rﬁlf@ e%%@r]fetﬁé ﬁé;,%ﬁg r@i%lcwmra@ﬁ%f’o lyprntidp fragment o

‘compri3bCateedsi Sghtseiue acid rédid@lesconpri ses the 177th to.2280th

niE] o8t hiiEodRheSng depqigeride o (48t tiempbReBiis Breea et ISk

. tq7pak duﬁ@ottﬂd:c‘dh@ﬁltthﬁt%nﬁﬁiw @[bqﬁﬂyﬁeghd@fragtﬁbm@tf sle

S n encodes the am no aci d 0
TP CA Skt SORA0E3 bRl NS A 1 Tuhad Somprises
the stepof b@mztdudg tiseepIdO L of [(6§F with adedll se ;:)led:ﬁoﬁ@ﬂ uesueeprissat
d encodes t id sequence of SEQ 1D NO. 3 or 4,
OPmW?é%l%Pﬁmgane&HﬁPf%eiﬁ ence portion is deleted, or -

- sdfleaartioanfpt ﬂaimmhg Iayiopanﬁﬁrgiic ﬂam'blﬁ@tfheﬁﬁn ﬁ&?meﬂlod compﬁses
e USSR e BB 7 Mo

- of [4] with eroeid sample thaghte ebmpasd-aaa dﬂpaﬁahagmdmurms;&ecmmr cell;

SR Bl S B RS L

whereis ¢ipueeiide seléded hythelmbt}mi;oﬁ/ﬁﬂ br e nucl eoti de sequence

(sl thr a0 £ 00 SEARS g Mot B deuldlprqurr coll,

- and a gehaspecidiepp |es@sstagﬂeofpmtynaugm e p depashingigfc maurersewhereinghe

. metho@éq% o tellopbPg g ’ﬁ?gtaf]g%ow@g ﬁegg&%gﬁqhgxxﬁéssed in the

.30

35

Y and
125.‘

precurses pglbedli OHier zb#:el[ cropfigediinduchd, grargliferstaddeorn said rmwnsor cell;

conprises at Ieast ei ght -am no aci d residues;

[12] amethod for screening usmg maturation as an mdlcator wherein the method
comprises the steps of: contacting a test substance with the precursor cell of [10]; and
detecting the differentiation or proliferation of the precursor cell resultmg from the contacting

step.”

: <Polynucleot1des>

Polynucleotides of the present invention can be apphed to generate ant1gens by

~ genetic engineering techniques to produce antibodies that can be used for the selection of

dopaminergic neuron precursor cells. A polynucleotide of the present invention encodes the

65813 polypeptide specifically expressed in dopaminergic neuron precursor cells immediately

after cell cycle exit, and comprises nucleotides 177 to 2280 of SEQ ID NO: 1 (Figs. 1 and 2),

nucleotides 127 to 2079 of SEQ ID NO: 2 (Figs. 3 and 4), or a sequence complementary to



10 [6] an.antibody against the polypeptide of [4] or

~the pol ypeptide fragnment of [5]; 15 [7] a nucl eotide

"~ chain that encodes the polyq?ptide fragnment of.[5];-
[8] a nethod for- selecting a dopami nergic neuron,
wherein the nethod conprises the step of contacting
t he antibody of [6] with a cell sanple thought to
conprise a dopaninergic neuron precursor cell; the

either 8f @BsedfeqtQatact i ng a peptide .conpri.sing at | east the

extracel lular portion of the polypeptide of [4] wth
a A&r) 2 nehpueleptidsigafers to apohpnirsemprigiog antieetidss or nucleotide

: ; [
pairs oTSHIIGHle BE&@‘I%@R!ECI&@ Eélds ﬂl@kaﬁ xg)?@ic%g* ﬁcﬂil:slc(gig& oY 1ncludea

precursor cell i mredi at el

DNA, fR&eigsnemic L0 Chegngaélym@smmd PN&. ged RO of If psqde@,r |
polyndc?doudésg&an%lsﬁ%ﬁﬁﬁm AR nA@h B bbAGriAs HeNssTRE Evgﬂhcas Reaeioytidine,

conprises [11] a nethod f

| ‘(CWE?%L%%PW%@&S‘H@%@CQIP@WE dig®pani ner gi ¢ neur on

5 carb@iﬁﬁéthﬁl@ihuﬁﬁidthyl@ﬂﬁlo%nﬁﬁﬁ%é%%kfﬂq&ﬂw.&@nﬁlﬁﬁﬁbﬁlﬁgﬁné’f

10
- 2-methybtiaadsig B—xﬁethﬁﬁmdige lﬁsﬂnﬂiﬁyﬁ?h&ﬁﬁa,tﬁl@-ﬁmﬁ@l?ﬁnbﬁﬁb cator,
ereln t t.hod e e st SO tacti.
7-mettiBboing SR B T R e MU <R PO o R o
: BD-mdmcegtquagasmgsmétﬁmeﬁbmnmemypa _tBioekdiher at i on of the
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at [ a dopam nergi ¢ neurons, wherein
dlhydfﬂ%'? & %‘g%*aﬁ ett%ﬂé%pﬁ &galavé?%féqqeﬁgﬂ%ﬁa& pslaﬁtarhghgmsme
inosing P@Gﬁepﬁmgdidbﬁ@lﬂeyleﬂdih 8&R8sihe ﬂ-ﬂl@thyﬁfs@lﬁwilﬁﬂfnece| | .

0 di f nt d
LmetgyerotinG e ipasts, oD b Spiosuis S-nabekgorng) o

smedl S5 L oR, &%ewg@yhﬁ%frﬁ@%qugﬁeﬁaa%&osme, |

N-((9- Bmﬁabbﬁmosﬁrﬁ metapmhopeﬁnt@yg@mm;e)mmge r‘N‘»—(@yﬁ-D-

o5 0 OS5 A SRR BN ot

| uridinenborpavefic eddrsyhutoeiine, pséudmirine featsite, Dihisdyddine,

20

25

| spcmﬁ@dllﬁ' refed'iR QS

e AR e, RO CE

N-((9- mnbmmoqdpmm-ﬁmmbmeywnafet 2r0-amdthylciymiethyhcidine,

SR 0 S ANy D1

N&orgoYemi ayeolyiBictaetide pf the preserta qurmtion enanos thesdBAB polypeptide
S Earon Et‘ft’so ellR ?ﬂ%l@&ﬁ{eﬁpéﬂg%ell cycle exit,

tO a ﬁymar conpris nucl eo

- and coRpEes @NjagENo ac1d sequence descrlbed 111 SEQ ID NO: 3 (Figs. 1, 3 and 5) or SEQ

IDNO: 4 (Figs. 2,4 and 5), ora complementary sequence thereof. In addition to the -

-nucleotide sequences described in SEQ ID NOs: 1 and 2, nucleotide sequences encoding such -
. an amino acid séquences include those that differ from the sequences described in SEQ ID-

. 'NOs: 1 and 2 due to degeneracy of the genetic code. A pOIynﬁcleotide of the present

} invention can be designed to express a polypeptide using genetic engineering techniques, by .
.. selecting a nucleotide sequence that has a high expression efficiency in view of the host’s
‘codon usage frequency (Grantham et al. (1981) Nucleic Acids Res. 9: 43-74), The

polynucleotides of the present invention also comprise a nucleotide sequence encoding an
amino acid sequence lacking the signal sequence portion of the amino acid sequence descnbed

- inSEQIDNO: 3 or4. The first 17 amino acid residues of the amino acid sequence of SEQ

. ID'NO: 3 or 4 correspond to a signal sequence.

35 -

The polynucleotides of the present invention also comprise a nucleotide sequence

encoding the 65B13 polyjaeptide specifically expressed in dopaminergic neuron precursor cells



~pairs of multiple deoxyribonucleic acids (DNA) or

ri bonucleic acids (RNA), and includes DNA, CcDNA,
genom ¢ DNA, chenically synthesized DNA, and RNA rf
needed, polynucleotides can also contain

non- naturally occurring nucl eotides such as

4-acetyl cytidine, - 5- (carboxyhydroxynethyl)urld|ne

- 2"-O et hyl cyti di ne,

| medgataz a'E eﬁ%{y |e§ norre 7 é% ur ngﬁlgw%gjﬁ% F%lﬁl;elﬂ one Or more mo. . |

acids Ilzthe@nnm ﬁ@qups@mf@ﬁ(l ) NE): 3(@-4purg dbla@sio@ympdemnh@d or added,

" ora sei%en% gﬁﬁﬂ%ﬁl@ 'tﬂi@ nuclE gﬂ%ﬂc It is well known that a mutant

10

15

.20

I Sopet ten enosl ne, aden05|ne
polypemh%@qmrmma apid scqnge, e RehyuE s SloTe amino acids are deleted,

‘msertea éﬁ%ﬁtﬂ'ﬂﬂeﬂ MASidB&, ngau%aﬂ'tﬂf §z{i’ﬁ(éu§%o %wty as the original

hyl adenosi ne

polypegﬂ%&l\ﬁ@rk@?@lr dio98e) Plyc.r}g@thﬁ a{ P H@A 81: 5662-6; Zoller and Smﬁh

: (1982)')'@10'1@@ Jﬁmﬂd@@t%mw 64387 500 %&ye't gU 9% Bience 224: 1431-3;

y aﬁan uri

Dalbadgs- h@{Fﬁ{; (gﬁ%ﬁzﬁymcznaﬁ, Aead: §pin&ISA 79: 6409-13).

( 33de:, 'Eﬁ@lﬁﬁﬁd’é@&' @Mﬁﬁhﬁiﬁn refext's hto a mutgtlon in which one or more amino acid
i ouri dine,

met hexyca hn
. residueg %tﬁ%s%%%f %gﬁifwﬂaﬁerw e of ; aﬁ?é%%ﬁ@x{ﬁfﬂd&r«'ﬂ e When the

amino aclﬁﬁéch))éh&emr@onﬂ@' byl @ﬁ&?ﬂl&é&id@@@ ARSire®nt #H%ention is altered by such a
3- D-r.i bof ur.anosyl

-S“bshw(qn9|0§1?ﬁe’afﬂﬂ?'? Spbstition awaf?ﬁfghly £3Fied HPHétherﬁl“(“(t’é’n(@ ts protein

is to bd mb%fahﬂeﬁn OWdOﬁb&Wﬁrv@'sﬁb%tfdJﬁ@i RydaateanDy kddubh@adl tha. it encodes
urildal OX Cl
an amiffs i 5 Ba- YRS Sl g SR cid hefira substidntiog:

AminoGicis@ah heclas'a’siﬁéﬁ bayet Ioﬁlﬂii\fﬁr propetiies, Hido-rdmtgalputdiad Beds (Ala, Ile,

L T i TG e

acidic ﬂhm@aﬂﬂ& lﬁ&kp, Elﬁﬁbmtd: i aedds (A0g, 3Tis Gy toeyiral randho acids (Ala,

s, Y IR B, 0 Moot IR ek s o acids (.

Gly), bm:m:h@tbammb acdSdld LeppValp é@ﬂrookgamsmamcfm(ﬁat Tl;zr),eatmde&smlammo

acids (G, AORETIRRL S RO PLEENESOTMES! | S TR BLEIA i, P,
Trp, Txk dmtemgclwecsnmo leids (HisSEQ), iiNOacids (Ped,gdIyp)., anﬁ sackd Sh

 partcufl Hdek B aTh 81, g, S ol an SR AP SRS Mok G

25

“ Lys an@é@ @nd Bie awb Ty ire ¢réferabegn oBldN@s maintzin pnm%m poepesidesi ddhere

are no GEAMSAARRLENG0 0L UL ks o8 A IHALUMACRMES 0TS, as long as the
amino aaid grQdedby tiegpolynugledtide haséﬁBdBd@gemmacy of the : S

g % 1 b8 ergo@glgs il ah eLSQtaélq%e%IenE@ &n %@1% or mé)eré Iammo

I on can to express a po

, | M
- acids awﬂek@ecb awerted sebrgitued or agdaddonbe spauencelsy SEQ) Té£ Nhg a4, canbe

30

'35

preparéﬂ%b&@fnﬁqg YIS Be&h %s@?t(s d?%gtse’:ta n?it%én@éi?ﬂ@s%ﬁb% (Molecular

flcierncy in view

Cloning rhokdhonig el R slo(Calf SprinoBizybaberis 195D, ermpicProtocols in
Molecn@ar Ehéroégl)aohﬂ IWileyp&leﬁb'gi %@119&7} e@f)ectizﬁﬁr RUcBSHI-8.5),

invention_ al so nucl €ot | de sequence enc¢odi;

- Hashimgpro-Gat ¢tgl. éé?%)ﬁe&a dAe: ezﬂla%llﬁﬁ&ei Hesa) %rﬁ'&l Nagh dhvefo¥el. Osag:

488-92 PREdne® An® Frit 189V MISth 88 IEh-SRAV EIBREI SIRET, leHﬁ@l (1988) Method.

| 'Enzymoi 85: 2763-6), and others.
Moreover, a polynucleotlde of the present invention is a polynucleoude compnsmg a .

nucleotide sequence that hybridizes under stringent conditions with a nucleotide sequence
comprising nucleotides 177 to 2280 of SEQ ID NO: 1 or nucleotides 127 to 2079.of_SEQ ID



'_|n SEQ ID NO. 3 or- 4. The first 17 am no aci d resi dues

~ of the amino acid sequence of SEQ ID NO 3 or 4
correspond to a signal sequence. 35 The .
pol ynucl eoti des of the preseﬁt i nvention al so conprise
a .nucl eoti de sequence encodi ng the. 65B 13 pol ypeptide-
spécifically expressed in dopam nergic neuron
precursor cells imediately after cell cycle exit, or

.NO 286k a?é%ﬁh&fé@ b&m feﬁ&ﬁﬁﬁl}; 4 O81£0f m&’&'%%&xgéfn@g‘égﬁe%r rf\ﬁ%rpglynucleohde |

am no- acid € ‘am no -sequence

+ . encodes ap3B lé@mﬁuda spseificeldly expréssed indopdmirsrgia ddenp pravursar cells

10

15.

- 20

1mmec§@c@l§’eﬂﬁ?c&%tee€ﬁn 5951}’ aﬁt eﬁﬁ'fﬁagq{éﬁ{ ﬁgltegfle eGS0 tﬂe fwo.

nown t hat F € conprising a
65513a1ﬁ9fﬁ8nfaleqval&f@am&repmsema b¥i SEﬁae DHNOsb} endi@riohtainediinl ghe

ExamgléofdBe ﬁlte%iﬁ ifvehiSE rﬁt%atl@é"?ﬁfohhy Eﬁijalle‘ﬁ'é ﬂﬁgﬁ&m may also exist.

i ol ogi cal ~activity € origl

- Thus, %L)ﬁi;gtlagﬁl{{pegce 2 angglgd glielicamwgligns pafq)q;lso mglqded Iepelypepeides of the
: presen{-ﬁ%ﬁﬂon 586¢h BolysQitides cAMBE HRLE GbhIBAA Nﬁﬁlrﬁ‘:% Br é?do%c |

6487-5 V\ang et al, (1984). Science

libraricy ilV%f? romAPiAE SN G TBibeFs, 1@ b@sz}lamﬁf@es, Chialans, pigs,

cows, gets] anSeheep, Uﬁﬁls?r% a ﬁﬂ?ﬂuclé’ﬁtxde'ﬂ%ﬁ% coAflstBdoP2 nddlk&tide sequence -

' bst 1. wh r
* comprzfpyclegioeS 176 1 22 opestRibalOut fomsecares Libinghowe SEQ ID
" NO: 2,dn kdlowh ayeidiz4tipenethod§uaR af€d16ny BrkuioNa RGeS bridization, or

sl A TR b BN LA e

HarborePress (3 089) R eethotsificDIN A Bbraiscdik@fi@loabl Yn 6@difibe e @iimercially

f.unction of.t rotein o be mmintained: A
' avmlabé%ﬁ]ég?\}girwé) §ﬁ%%‘ﬁ°tlﬂ¥?“§ﬁmr¥ea§f‘%bea?ste Ting a sequence so

-t Md}relspetﬁiﬁmﬂiﬁﬁm coaﬂtnaiﬁihg@ BN Allibfagy, tAaSRINAAY GFdt bRpared from -
r to tho t he ami.no
coll, oSt bt 108 BB PR B e OB oemvengnacly nown

‘techniqnes stmhuas gpamfme miltea:enmmgmtmﬂ oW AT et ali( 19793 Biskhefnidtsy, 18:

5290508y At ey Ry TaPion b BOBSRIERTATSY

followedhhynpurifiatien ()ﬂiSlB,Nme)lg ﬂhﬂﬂRNAaFnrrfma‘am Kt (PAamnactd) Sor such. A

- it {h}‘ ) ﬁﬂiﬁﬂi)f\@tara%gh-e&c %%grc, S(é'im&lrﬁ? éﬁ#@%%}?;%%g(yhmacm),

 may alsq bqﬂmm cNexti eldNdis dynthedized frogh the, rei;ﬂtmg:ﬂnﬁmmnmng reverse

- .itranscr%@dsgs $DN& syh@bsis ggé guchgl.y:%é M@& é%ofrgﬁscg'fg%se PN derand

25

. cDNA Synthesis %ﬁlﬁS%k@ﬁa@ @qurahmdla@alsmlahletcpmmaaﬂy i 0Other

methoc@rﬂhdg ‘ﬁs@ﬁx’e @S R{%'@Ejsme%ﬁ to sé{tﬂ%f (3{921 ‘angﬁtﬁ&?ﬁyﬁcll# dﬁCﬁqﬁﬁo asobe

used (FF‘?hmqé’aqttal €198 Proa, stl; Acad. Sak Ustobty 8808 900 Belymuly atd.
- (1989) N'u@I:mé@&d@RQs '[I7r 291’@5332 an@nﬁcﬁ'? ﬁo‘ﬁg?ﬁgptogoﬂsdtméﬂéﬁl\%ﬂbranes '

are pre e 1n or

contmn#@ fﬂ@lﬂh aerﬁmi@gq @f @ﬁdg@h ickones, knews techniguaosyshras teul ar

 oligo-chppihd RAbihgA %Wﬁl)xaﬁﬁ Eﬂlﬁrﬁﬁ% 1?1@(1%9§j &6R Ofs: 1L 4;:5‘15%3&(? 9113997) Gene

no aci ds, ong am no acid
200: 149r36) ey iﬂﬁ%? é@?lqyéd haEh%@BNit@b&mmdqgrﬁhlé mapnerys then indorporated

 into a s@@lbOHEk@Ot | de encodi ng an am no aC| d sequence, in

V\EI ch one, or nore am nQ
xamples of hybridization conditions i in the present invention include "2x SSC, 0.1%

- SDS, 50°C", "2x SSC, 0.1% SDS, 42°C" and "1x SSC, 0.1% 8SDS, 37°C". Examples of

- conditions of higher stringency include "2x SSC, 0.1% SDS, 65°C", "0.5x SSC, 0.1% SDS,

35
- pre-hybridization at 68°C for 30 minutes or more, adding a probe to allow hybrid formation at

42°C" and "0.2x SSC, 0.1% SDS, 65°C". More specifically, a method that uses the
Rapid-hyb buffer (Amersham Life Science) can be carried out by performing



acids are deleted, inserted, substituted, or added to
the sequence of  SEQID NGO 3 or 4, can be prepared.
according to nmethods such as site-directed nut agene3| s
described in (Ml ecular doRing, A Laboratory Manual
2a ed. (Cold Spring Harbor Press (1989)),. Current -
“Protocols in 30 Ml ecul ar Biology (John W ey & So'ns
(1987-1997); espeC| aI I y Section8. 1-8.5),-

e SR GR Rl MO SRR R Bl o0

© 10

15

) 'a30| l.il
- mutarfs ARl on

minutenehcky wastm(ghﬁ&'é)tmh&tm @8 SSE/Y P8 DS ab3° C&BﬂZ@ﬂlmdftB”ﬁaeh and -

fnalty SR LSty IR ZBoPaT 50 S Rl 2R efhycrfissmeoo be

carried op‘okwtg.l tﬁbreaenamqjk therfrpresshyd IﬁyerﬁzahoulS@bmode(CW by
perfoﬁrqﬁlé Bo : | n%z%ﬁ& gtnéjﬁ%b 34 §6 T ngs 0%312? L E\l/\ff%ili} ? Brobe and .

sequence conprisin

. incuba @Gt 67°(SE@ 3 °B RO hbuooer maere) waﬂim@&\rebzmldzsanmm%ﬁ 1SRDS at

rom KRBl 040 AR S UMRIBILELYAE 8 0l
SSC/Gb8 SI8. p&ivp,ecpmdu@ns pﬁlmghfrrcsmngyn@fxwmwewcd by i mcreasmg g the

B tempe%?é% QHy‘BnH]zHﬁ&P hgfn‘? tTOR! ofﬁloégrf‘d whil® qﬂo er I oql@fa} er. -

| e exi antig ragnent t

- pre-hyddidization ambhxbréhzamn tmratsrm B SOJE wan hawwg 16 68Ue fr digher -

stnngén%?r CREMARSHY FREQs s HNESalt %oﬁ&ﬂtrgn&f’&sthg Sgﬁélrhnﬁl'i@mperature a

npl es of the present 1nvention ternative

person gfﬁh@rdmala shilkintes at¢ can alsa intaeaterathenfastoresichas propgus,

conceﬁ#ﬁfbnabfo%[a 'l@lgﬂ]\,/ @ndl %Aﬁﬁéﬂ'@mé‘ g oB{alu?lnHJﬁnéTHSBIS ﬁBﬁmﬁE 8nd allelic
in po eptides of .the present

regRsk IVARtieHs aBH LT SFRendipg &?r@@ﬂmved
ﬁoméﬂlar@gmpr genom c libraries derived from ani mal s
ﬁh as humaps, _m.ce, rats, rabblts hanst

elersnses sych a8 Molesnlar Clonibe A hakpratpgean 2 gd, (Codd Spring -

) HarbolB Phsh (@sgptSedﬁorm abs, 539 r@;hr&tne Sritbedds ﬁiMbR—:@ﬁlaﬂBlology ﬁzohn Wﬁey

& Sorp Y T 75 SeEliEk Bk e b atineraereiTeeimigien A Pt

o ApproabﬁlZﬂgr&GV‘(D)ﬂNﬁrUﬂlvé@ity 91@98}3@@&%2smﬁr 86ndibrR1h part1cula.r) canbe -

20

_ - :
. example of analysis methods).
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eoer R o 58 htren, A hybridizing

polymgslﬁdnﬂm nckide @blyn(ldlgat&?es Bogaineiy :Sﬁﬁq/g\edtﬂg s&fishbethat has alt least
0 ottin e e | ecu OfH.NQ, apor at ot '
0% 3 b, Prtere B bR P R 2P AL €V BRS roly DU (for

example 9506lsr mbrec BNI9%) identity withnsiudaitide Bequencactthprisiy maleotides |

177 o RRDEF SERLP OB BBl ar o SR HQTRTA,  such identities

can bealetsminecitliyrthe BLASWalborithar (A ltstlofl 4] 9T Rrocs Natlr Stad. Sci. USA 87:

2264 8150 B O UL Pr Al S350 R!F6LED il

progralm;cthut a2 beéilZ(%’):Ioped BaSBCot Ghoakgayitisk inchrid 1BaBEAS TK$0)ram for

‘ detemﬁﬂﬁh thgdgﬁﬂ?%lf athS4 ack® gé'qillgr?c)es, and the BLASTN pro gram' for nucleotide

sequences (Altschul et al. (1990) J. Mol. Biol. 215: 403-10).  These programs can be used for E

‘the sequences of the present invention (see http://www.ncbi.nlm.nih.gov. for a specific

65B13 isoforms or allelic mutants, and other genes with a 65B13-11ke structure or
function, can be obtained from cDNA libraries and genome libraries of animals such as

“humans, mice, rats, rabbits, hamsters, chickens, pigs, cows, goéts, and sheep, by designing
- primers based on the nucleotide sequences of SEQ ID NOs: 1 and 2, using gene amplification

technology (PCR) (Current Protocols in Molecular Biology, John Wiley &.Sons (1987)



'follomed by purlflcatlon of nRNA usi ng the TRNA -
Purification Kit (Pharmacia), or such. A Kit for
di rect mRNA preparation, such as the Qui.ckPrep nmRNA
~Purification Kit (Pharna0|a) may al so be used. Next.,
cDNA i s synthesized fromthe resul ting .mRNA u5|ng
reverse transcriptase. cDNA synthesis kits such as
the AWV Reverse Transcriptase.First-strand cDNA

' Sect1ox§>’@ﬁ%e@' s Kit -(Sei kagaku Corporation) are also.

e comrercially.” OGher methods that use the
T-HRAEEmple BUAB T searcit feeslivrevente tingel ivimancBiknbes F@Rknown

oS SRR ol L1555 i

inventigndGenBankah epsssitasNo.1 XM ZBLBQD%Z’)LBIﬁﬁS%\cREQG?a 12). i The respective

nucleogg? 5& téltgféeg Gle lfsgﬁﬁs %Eﬁﬁ? hﬁ% CS) ,ﬁg,gahﬁ igg{gmﬁg tl?eugéfg&cted amino acid
sequenserchistedsas $ﬁ'~,Q 13 IN%?@ ﬁc&mdrlg anst 410 qum@r@@/l@mwa‘tm@ggm of

o 3539) RS ol MRl O s oo
can be ﬂlﬁ?dstomﬁmt humpan dopaminergio ppeen peasursgocslist o Al thigk sedilences are

a believelPBtRiscqUEKBIRATe oML L2 80 &m@;ok&ngsb&ea B8 reported
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15

resent 1 nvention I nclude

mforfngtz%s@mgnad?oegaswﬁeq@n%ﬁ éLlﬁs’z@écﬁSEQ HENO: 73 m@0007312 (SEQ

D Noapﬂglggm( frag/@aﬂs twmre&h@{mﬂse ncém rmssewbsm EERD: 5) is

. S
: comdﬁrﬁé & FHNG sogusnes 1@6@%@@@5&@ genw SCa|5Bes. f i1gpq predigted

sequenﬁ@d Hilaﬁ/@ Omtthﬁ%@@sdlﬁ'lﬁr B%iFani B8Ny B f Bief fréden( AVBHRASHE the

_ Sci ence) can carriedq out orm ng-
‘Pfedlctsil émﬁ%fi‘%‘ SEALERAEH Slza'fe BB nﬂ@o“ﬁﬁ%&%ﬁéé or nore,

- adtieRdlyRupleod dequetlcb ¥y thY des&ltfi@idﬁﬁbh @ih B cpBEmb@by ihsm

' r, -or washing t e tinmes i C/ 0: 1% SD
°°nvené‘Pn?loS§fP1wt“8T1‘g%tF%‘i‘lﬁ?témf%?tgégs r#oﬁ GEBP'EH ﬁﬁaﬁﬁ@fﬂ“ﬁ otide chain

termindtivre@ethbdeSanper ot . S&?ﬂﬂPﬂ(% N6 8tad386. S 720 5463)he Be used.

- h d _f SSC/ 0. 1% SDS at .
In addiRR% Yo e SEAE UARRE Sk e SR DNAO T ed out

20

usi ng, for exanple, the Expresshyb Hybridization
(CLONTECH), by perform ng pre-hybridization

S on
.<Nuc1eé>? ?& 8 30 ninutes or nore, adding a | abel ed pr obe

aidiorebvee,rbatclentjdatha Eomplebfetitatpto alpdilpmrcldmltldabf the present

.mvenn?@%gﬁl 119;1%? atelg%s 1%“?%{’%@ i %rggﬁlgdﬁ evvggsfﬁzphx&gzgﬁ o tI—Iere a

_ "complsmetlfaqr segenvehrefers tvadttonl kcas&SEhere hy/iesRs. 5 ddaseeunve nucleotldes

25

~ of the rﬁﬁﬂe%hhé Q%Swr?c{? clahgﬁ]e%élg %ga{r {ﬁ‘l&eﬁg )rferré[?%teglgtg%?sall%c}g?ges l?l)fose that have_

1 on,

at leastlﬂl)%, md&fzrablyo&ﬁ)% Onors @mfcﬂblye&ﬁ]‘l/ akd evexBOp Ipeqfelably(PS% or more
~ (for exﬁflﬁle YRy, loflbgal %Pﬂg g@?sfegér(@{] rfq%:fe%hd Ao RAHahY Fe?np%te 6084y

be rai se r|n ency

- formatigd aéfersn theofofmatiooref asdiein, aswb@htT (&bwdbn t:asatOIf om ROFA X doeresponds

L toA, A?zﬁﬁ%ﬁ@n@@& t &“Tﬁgtlﬁ%%s%ogés o r%ltﬁh > #&Etgﬂcﬂ t&‘@ 1¥1 tﬁé‘h&éleoude

S 30

art rate

sequenesy Qﬁj@e template polynucleotide. Identﬂws can be determmed by methods similar to

that used in the aforementioned polynucleotide hybridization. _

| Such a nucleotide chain of the present invention can be used as a probe for detecting
or isolating, or as a primer for amplifying the_polyﬁuCIeotides of the present invention. - The
nucleotide chain normally consists of 15 to 100, and preferably 15 to 35 nucleotides when

.-~ used as a probe, or at least 15 and préferably 30 nucleotides when used as a primer. A primer
35

can be designed to have a restriction enzyme recognition sequence, a tag or such, added to the
5'-end side thereof, and at the 3’ end, a sequence complementary to a target sequence. A
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35

concentration, probe | ength, and reaction tine, to
obtain murine 65B1 3 isoforms and allelic nmutants
~attained in the Exanpl es. of- the present invention, and
correspondi ng genes derived 145 fr om ot her or gani sns.
Ref erences such as Mol 'ecul ar C oni-ng, A Laboratory
Manual 2nd ed. (Cold Spring Harbor Press (1989);
Section 9.47-9.58), Current Protocols in Ml ecular

nuclegﬁcgel %Qﬁséf% %nlt ﬁ%ent@bflsé’a%zlly{)ﬁaéz #97 dlyn%%\feblpgg I;.J-resent:

- invenfipipr oM@wozerdmmuo(xm opalytlactids of ghe (plt@@lﬁ)mv&on moﬂum cells can

be detl:gte? %m apds #Jfog >or prinder ¢ 10l c)a% lﬁ?.l bols Bl dafish

et al nf'ormati on on

abnorpmb%@aﬁb&sacu@mﬁpmayessfonmfbh¢ miqupgdeqadltbmms@mm@esom
therefoRC hiddlEotRiR| ity B@L‘BE pﬁ%eag{i%@(ggé 24 tl‘?ou%ﬂtctlo%‘é ge1 or dlsease.

sequence. t hat as a prefera

=dlagnq%%ndn%llcb preferably 80% and even nore preferably 90%

(f B ad Bk BleSucRBHAOLTY th@]Bren u?:/?nvbﬁ’t ﬁlf‘:iﬁdé"'bﬁtﬁel?se nucleic

ucl eoti de se uence conprisin eotl
acids thaggnpresstho e@r%ﬁswﬁ&é 2 m@@otl@wftthe m@mt yfvegaw by

bindidgRo NQmIZNA%H @NA d&ﬂtﬂﬂo'zﬁ%e?éaﬁ pRBs qﬁ%ﬁéﬁ&@i@&@aﬂge bPRRNA.
ST- g i thm (Al tschul 1990) "Proc
&:é A @éﬂﬂﬂse&s meghatisips (o SURPESHpreSEERRe expressigy include: (1)

. inhibiR6@6f trhlﬁhh%mﬁ(mﬂwm& Via thi¥x 96rma9d Q(QYQransE?iﬁtﬁm ﬁfﬁpﬂ:fssmn through
.hb(gfélg?amstt tﬂ@ﬁbee develop%tg asedontll
yori HeThahSTER 9% Bea! PREN-IORSIRCHFOIgFEeH BORNARA BpgkasssnG)

transctipgion H(HifidrythefugBMiybAd 8srhihtis e mrm&ﬁduﬁﬁ'% sﬁxﬁl@esﬁ'—pﬁgﬁbpressmn '

et, a

‘of splicyrggpson Sigh B ogmgyon 3inf Sgﬂ%%gﬁctiwégkswwﬁlaﬁ@f splifing

throughehybsiddofmeatiod At §ikk8 of Gpﬁtﬁeﬁﬁﬁﬁe ﬁﬁmhﬂ’kﬁg P&')%&ﬁlﬁt%sdldﬂ/@ﬂhmm

i85 b BE e 95 S0 395 S o o spicin

throughl Hybkidfomnstiantasa c@jﬁhg)ilfaﬁfr ;@W%ﬂ&m&hsxﬁ: 65 RUBpreidich of

vt SR one AR oL B 5 o B o,

transldtiomsnppressianethrough &ybrid Ethm‘aﬁon hariRisems birtlhigcdieny] O]Eﬁugpressmn

otpenf 0 O G PR e 5 some

bindingssitesy agé Old ) sumpiréskionatf igeme eXpeeﬁsmltlngygl( }Esfh%)d fofinstiondt sites of

e 40 08 0 A gy cone
ATokyof %z&@fbh%ﬁg,% %!lgigﬁl? t@é))t o0 the nucl eotide 3

e dictds [V eVens Eé&plmmceeaﬁdﬁmesmqudamsaﬁmumw&mety edit.,

sequence of nouse pbresent invention
(- G Bafisensgoniekeid anid pentaingthinox@8tebtide\chat 65the present mventmn -

may b@lggxgélgﬂ:%hd m%%ﬁﬁ%g&fééxﬁ%sgoﬂ g? él%%f 1@% g “rﬂw(f@&es@l[l@ed in(1)

thel
to (11)pbeve.c t Nemelyi ihmay epatain an antisense sequence to not only the coding region,

but also to a non-coding region sequence of a target gene whose expression is to be inhibited.

| ADNA that encodes an antisense nucleic acid can be used by linking to a suitable regulatory

. sequence that allows its expressmn The antisense nucleic acid does not need to be

completely complementary to the coding region or non-coding region of a target gene, as long

‘as it can effectively inhibit the expression of the gene. Such antisense nucleic acids havea
chain length of at least 15 bp or more, preferably. 100 bp or more,. and more preferably 500 bp
or more, and are normally within 3000 bp, preferably within 2000 bp and more preferably -

. within 1000 bp. It is preferred that such antisense nucleic acids share an identity of 90% or

more, and more preferably 95% or more, with the complementary chain of a target gene
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| 25
E | presentiHGdridh icthesisyBe ﬁsedua%%u@%&m@rdgﬂ%d Qém%trd)ﬁﬁﬁés l@ezﬁa‘@ﬁ'uses :

30

312 (S
phosphqihippate w&wﬁg&eﬂ NOa8IJuclgispods BRemc6: )’20?3322 Bdﬁé’igdb? ed
' polyn@[boﬂﬂ{{ﬂo%ﬁﬁ&ﬂ%%@uﬁléﬁﬁglgt ed fromthe genone sequence.

- <Vectors>

sequences. Ilsted as SEQ | D' NOs: 6, 8, and 10 and are
consi dered human honol ogues of nouse 65B13. Accordlng
to the nethods of the'presegé i nvention, such human
- honol ogues can be used to | ect human dopaninergic'
“neuron precursor cells. Al three seqguences .are
bel i eved to be sequences derived fromthe sane gene on
chronmpsone 19, based on-reported 10 infornmati on.. Anpbng

transcltg%tgfg] _}ﬂ&d‘lﬁ t.S CPHegE Eﬁ%eﬂe&%@@%&ﬁ% b@g%re@ac@&g}ng to the

are t he

These predicted sequences have ORFs that are simlar
i n Ribozymeqisgsgenerc gy gEerppgiosatalyst witk ppRNAermpenent, and

ribozyRe$ @e%@ém;aahﬁ@ﬁ@qh% 1 %Bﬁﬁﬁessﬁﬁrsﬁlaﬂmb%ﬂc%'ibﬁerEa'.réé’nbozymes
Wi th 651}31 15 Th oti de seque ces of
are enzymes dhat cleave ngﬂspgg% ggpﬁes ﬁgi eave e reactlon

 sites u@mrﬂ/@liﬁsipﬁ&&’d a@aRER dﬁ’cﬁ&yﬁgﬂ?ﬁuﬁ @i ihe fénéifﬁf Q%&tmﬂzOfLarge ribozymes

termnation

deox nuc de c.h
lféeé;w&e@ grougil in {68 unreS o gifsted

trans- e\sﬁﬂﬁaashonﬁé«@abwm J@plma@des (Z)I’gr@.CjﬁM Ghteoh RNAGUehick sm@@go

ovo-s B G B VB A SRy 0, RS RAEH obonnts of

nbonuclemelfﬁwhrﬁm:ﬂqavé preaussot SRNES sahdiels’ sﬂfe MidBydroBsisntactions.  In.

_ contra.g,r 6%':1‘ { L0 CO{;TEISI Shig. 2L ]]Iy%a ts]‘.lra L8 t gout 40%1)) that cleave :

RNAs, fbnnmgéhhydraxyl g@.q:lsend a"-3'regtler phdsphdm:tacmm y Sealieihozymes

 inchudHET &l &L;S%%taﬁ‘éﬁ%@ g%%tg}tq‘é%ﬁgc' SRLHIEY @5;@@%15%’228.

15

25) aﬂnbhala:inswemﬁiomyiass Euasygant (1986) INanere 333 2349 Kilstchi @9 Sasaki
(1992)@\'3&@5&2{& REQ fo; Y€ }Prﬁ%\?rh?%ézfrg 8mﬂ8;;§}{§%1 FoEfag 1.

Or " nore exa

. Since mlbtaym@m s@wsdmtanﬁﬂndmﬂheszqybwmwsmlmdaﬁd;a”mmmﬁnbcatam known. _
" For exE Ie h#%&{@&écpﬁ'ﬁé %%Séﬁn sﬁhﬁtqgﬁgégzgg%éri ?fég@% nl‘gzlecolﬁ‘taé Q%ue ce UC,

U, ordéArve@}ym thsgat BNA ean bg; createdyrhyatepigniig thtt)Sl(b,stran &irding portion of a.

sibory e B RAEn LRt ap A SRR AL TAMBRTKBlnbTSLo). 1588)

FEBS b‘;tt 22 NéuKﬁmam ang B®Ohtsvke (120 Proteinpucleic Acid, and Enzyme

35: 2164 o@ﬂﬁﬁtét %E@s@?fg@\éﬁ&&&é R&. vy bfds@ %élﬁﬂn-tﬁg: Bymes can

nucl eot1 de ¢ resent |nve tion-can

 also beglgsigned @@eprpféuced@ﬁ@gtlmﬂgn msithqds gKeuchiandgasalg (199) Nucleic -

Acids Réd. 18765797 HaRTMhichi/(1962) té}%nﬂflgmﬂgé g%{ycé@smi the

present invention. The nuc ain normal |y
c Sridiseise nugleiemcids and pbozmepsseBpEsedinihe sugleptnis chatins of the

preferably 30 nucl eoti des when used as a

-adeno-gyspeigled W@amﬁéua%ﬁogﬁ@@s vectpmbataise Bﬁ@ﬁorr@m q;rnalﬁflz?h@s to
: _control?ﬁ ks iR QENPRGES exPvib A8 MviPUEEho@ORE dertethbagy.

FIB Si ddgrs%g I%Sg of éﬁg ggcallécg% Zhg‘és ongle p?esgr?t mgerlllgt:l(e)n can be

cqnﬁrmed by the same methods used for the aforementioned polynucleotides.

Vectors compnsmg a polynucleotlde of the present invention are prov1ded by the

. present invention. A vector of the present invention is useful for carrying a polynucleotlde of
35

the present invention within host cells, or for expressing a polypeptide encoded by the

polynucleotide. This vector includes various vectors such as plasmids, cosmids, viruses,
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15

nucl eoti de chain of the present invention.can
hybridize with a pol ynucl eotide of the present
i nvention. Mreover, nutations of a pol ynucl eotide of
© the present invention. withih cells can be detected
~using these probes or-prinmers. In sone cases, such
mut ati ons may cause abnornalities in the activity or.
expressi on of the pol ypeptides of the present

= bacteﬁdb‘hﬁgés' OBning WRGHAS %@exp?%égfo‘ﬁﬁ{ebt?gs (%m e?rﬁlo%:ﬁg ALaboratory

prQ§en I nv ntlons ar e '
Manugl; % e gd; e Coldi Spgineg $Tasbas Paess lﬁl:%9);| GumeidiProtoenls indolecular Biology,

- John WHey 8084:H§19418). NIn qf réfgﬁ’etfr’ﬁxﬁﬁgﬂhlehp Yt?ﬁiﬁnﬁ&ebﬁﬁ éfqﬁe present

ant] sense nucleic suppre
invenigqryis sxBREsTTd 1 2 hog srYrintel which ayeepr @ﬂbe Pl’fé@éml\’enﬂon has boen

mtrodhéédeﬁir lifkin Yo tHRI daGnS8eahPo PO rJE RN tﬂ@ﬁ:e avag_e o ]ge gtory

o) hat suppress via speC|
‘Seq“e‘?&? B&i\%ﬁ @?%?ter&nﬁb@eﬁl@é%aﬁﬁ% grsl temnigatopyladhe ease gbe

prokagefie hssmeﬂsﬂ@lu%om&%is%a terbrkhatotsnR i dab©BF @éukaryouc host cell, and
oninjitiation via triplex formtion, (2)

: transcri '
 in sore cases, P%ag 1438 (FOREprasastiyators rtf&e@qslptlﬁy BroterssRalpAsigsalsyhich |
- stabiligé tr&&‘scﬁfmérpﬁ%liu@@ QPR BndhlyEdeabRtibR sigRALs, %d%ﬁ&rs Sucha

ITer ases, r.anscri t|on I nhi hitjon through
feg‘ﬂﬂﬁ%#"al%er??&% ks g 1 CRRGROBE FRYUEG ? &g %Xpr?sal)on%f a
polynmlmmrdt ediskehtheseto. fﬁhladﬁlﬁ@g,t ahvmfbflﬁhfelqsrbgbn]@ ﬁfv&}fﬁdr%i'eﬁgasbly

NnNtro exon ncti ressi on .o | Cl.N
compridhs B SR IO MR v A5l B PR BT OR R petHng an
mtracélkm{lm‘ﬂy empsrass(eﬁ )nolwﬂﬁrdeslsﬂoqm RfnaiRAhe ﬁid@f)lébmwmﬁﬁﬂﬁlheor the

rou . A on w
perip ) O B 08 e e bR S e pBR e PP o s b
incorposabesi ing fm mrfﬂ;mop @bnytorﬂb)aﬂmhg oa §bl§rpept{d8)of ait@pste s Sucta signal

- peridBmich Rt s A e R P et st

20
25
30..

35

Altemtinmﬂ}sllmand}& asupl padidodetibedfigin d*bdnarrogbnfwmsmbtehn Moreover, a

s SRR B AP RAPPEER S A B s

IleceSS@Udl ng regl Ons or polysone binding sites, and (11)

Sup 9&&§§6ﬁﬂ? Blfesx%&‘ ﬂ?veﬁff&{ %ﬁét‘%ﬁb&g&g%%?esg ] vec or. An "'expiéessioﬁ g

formation a

- vector| refers s e constrkd qapsiile nfiexpressingoumlyparede E}namdhtém &t gxpression

vector ’r:ﬁ(i%‘féét 'ﬂﬁﬁtceﬁ? 2The§%kg>|r$s'sﬁ Akl df Y%e gﬁﬁ&t mvefmon include

catlon an res apanese

: clomng@@qt@qs yb@@{mvectorsrgug@:atmgmmrmd isughu b | Exphdssign ppgeesses include

Uanscﬂ%n?lﬁ'zhé é'o%%‘?g) Qeﬁuéﬁe coxﬁgn%%éﬁﬁpé&r%ﬁl%hQﬂe&oﬁﬁltt&ltranslatable

contained in eot
mRNA, frapsetionof thenRIA inte a pobipeptids of thhaltesa:m fvsitien, gad én some

cases, QERIRADFAR BRprABN ﬁl@%ﬁd@ﬁﬁ@ Y 158 0PAE eh8GHadnlc g'ét}culum the

to (11) above. ~may contal n-an antisense

'-PenPla§’§q%‘ﬁ@@°?Bﬂ?¥§Pa%ly the coding region, but also to a

ssion is to beéﬁﬁ%ﬁq&bﬁg%t& c%fﬂ %&%%@P&eﬂg%@mﬁeonqes in |

C egp
vilro. :lﬁtaﬂg’é&?w%@&m lesi of PReMefersnepaidle of expresying pokynvgleptides in.

prokargdtictaallk SudheBWH. 368/ iMcludOp;, aﬁﬁﬂ ?etteha(twaﬂ;)l sai\ﬁlclstzao 1041:3),

' ressi The anti senseé
lacZ (Wegdghal. (1989) Nature 341: 344-6; Ward et al. C 1355 FASSS 118 2422-7),trp tac

and trc (fusion of lac and trp) In addition, terminators derived from trpA, phages, and rmB _
ribosomal RNAs can also be used. Moreover, vectors to be used in E. coli preferably have an |
ri" for amplifying the vector within a host, and a marker gene for selecting a transformed
host.  The use of a drug resistance gene is preferred, which allows the host to be
distinguished by drugs such as ampicillin, tetracyclin, kanamycin, and chloramphéﬁico_l. The
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~conpletely conplenentary to the coding region or E

non-coding region of a target gene, as long as it can
~effectively inhibit the expr233|on of the gene. Such
~antisense nucl eic acids havd®a chain 1 ength of at
~least 15 bp or nore, preferably 100 bp or nore, and

more preferably 500 bp or nmore, and are nornmally

within 3000 bp, preferably wthin 2000 bp and nore

pe13 ] RIS A5 pWAH ForOOBADRr o boh PR EERESHC B gpponine

such antlsense nucf I C acCl

the periplastglreb ot ginkl 9K b Borietick 4694 X386 dixamples, inghitMIAeectors,

_ hos acid a dr oxyl
for exa&lﬂlﬁ gp Oa?@’éw B r?sggonaqrgs pudand By

~ puC vS&éE@'I%TEﬁZ%ERCﬂ‘:@iﬁ% FHER-5Hal Qﬁﬁaxﬂﬁ@iﬁ) ? o Bl%éc?l t

These antisense nucleic acid e prepar ed

(Stfata&%b raafi 25 Timinesenpm xsgwablailopon hitrastsd 1y BL2] pxqresim)the T7
polymé\ﬂlife') ei El AR, Bﬁ)%lonii% or3%BR1cRd2tor USin g e&@xﬁg}lﬁed I)J; rTgGEM -T,

eotldes of the present invention

'PDIREl @ Rari@lsh referring to catalysts with an” RNA

8 oﬁf‘ﬁhcterriabﬁééf ORRr 818 FDCORN tHe %Eﬁﬁ%fi‘cilﬁﬂ éﬂﬁité?(amples
ri bozynes. Large ri

c
of Vecfggéggﬁ ﬁg@w@%gggg&{)ﬁe §H%°§Eﬁ fasunley @Pl‘l%ﬁﬁgﬁ‘%ﬁrwél

e end of
(fIl[aé aepama,

genus Bﬂ:&fﬁba(:ﬂ:blumfmt@ad Btd?iHa@fénRﬁHﬁctoM?@ﬁtuﬂf@ﬂU@ (Gene 39: 281 (1985)
e, RSO 0 P R G it

rou

U pKTHﬂ’UJ@drﬁrleﬂ fided Badhgs idbﬁﬁ@ tV&té@ﬁﬁd 418 b&htdeselmgi]ifor host bacteria,
10 .

- Published di epegﬁse]ﬂhténm@:@llezm(ﬁﬁﬂ b.-Shol 37¢1 837998 CBI1 0N M. thenaGenet, 196:

s A LA e VORI e oss

15

pGK1 (:'Appa | EevironaMigtdbiol. \56t 94 (E986Y)| &63; gehﬂs Leastaciiis, (pAVE 1 (J.

* Buce SR8, SRR GRS B i fgprons 0

Gen. l\/gcmbm 188d1Q3-(3992)y, dndgeptm&rdp@rmyceasmuﬂms Shreptdmyces lividans

and Strfe#wt?ﬁ’lﬁ'x g(ujkgé: ésﬁ?n %6161%1‘90 %’ﬁm@@ggﬁl )E_E%%)%Bgﬁes é%%orfg)ry Manual

- Hopwopdj AT Sprigg Hatbpp Eabombtorigseo B0 ButHgaMoLIBE) Gunttpes:

s gnei Bl ncth S WL VB s ooy,

. See litepgures suoh as "Basic é/hmr(ﬂmzly geSouanse 8edEinktjc Bhgipewthgl fllyoritsu

25

.30

35

" 166: 55‘7@5"%%11&‘16:&%1: P“Jaﬁ%%%ﬁlpg%ééd‘?@ﬁ{u%ﬁ 985 Y48 I%H{%Sa{ﬁc%{ €

Publis ) AR RR doctih QB IRAbLL ORI ARGIE 10F1%, BSakAMIoride

exa recogni ze

memodeﬂﬁ@lﬂéﬁ]efﬁ@éﬁﬁ& €196 J ddok eﬁqule h3:el 5863,62; Banaban (L8301t MOh Biol.

ng portion o e corrp ary
t BusherREuigionielamentidar exm@sxoamg eekasyqtis celdiogtaate exemplified -

by the £OX1 (aﬁgaﬁ&Ll g@%t&‘g tor C%gthOS%Z SEXM%I@ es"&‘f&ﬁ vgctggs derived

Oht suka_ ( Pr ot el n Nucl el ¢

from yepsty jnc m%mc Express{ongen Y InKitsieenk pﬁéflésanda& -QQfz: Vectors that

can be is@&% yedé@l d&@ﬂ&chwﬁnfde*eéﬂ%ﬁfb% eﬁﬁﬁ 1A &9 ﬂ?&:ﬂéﬁ? fﬁﬂg eh. 75.102 -
known net hods ( Ki kuchi and

(1990) ﬁb‘é@gﬁff’ N@S&S&Sl b% d$igxe speciticallypyeptorsguckiag (k. SQEpgéfzy and
* Yip cafbeeided lifi YerdR Sablitakyced QuchldsXaccharomyces cerevisiae. Integration

- vectors (such as EP537456), which allow a large number of gene copies to be inserted, and
- can stably maintain the inserted genes, are particularly useful. Other examples of vectors

include 2 pm vectors derived from S. cerevisiae, pKD1 vectors (J. Bacteriol. 145: 382-90
(1981), pGK11-derived vectors, and Kluyveromyces autonomous replication gene KARS

vectors for genus Kluyveromyces such as Kluyveromyces lactis; vectors described in Mol.

- Ce_ll. Biol. 6: 80 (1986) and pAUR224 (Takara Shuzo) for genus Schizosaccha;romyces;



‘,25 Amtlsense nuclelc acids and rlbozynes conprlsed in-

" the nucl eotide chains of the present invention can:
al so be used as virus vectors derived from - : :

" retroviruses, adenoviruses, ladeno-associated: V|ruses '
and such,'nOn-virus-vectors t hat use Ilposones or B
naked DNAs, to control gene expression in cells using:
ex vivo or in vivo nethods for gene therapy. The

' pSB3 rﬁéﬁlvgtp%c%s Zﬁ?é’lgﬂgﬁ%%d C]%es Y% 4345 ﬁféﬁ%b{)edfg %&%ts 'kérg%ac&%?omyces

I nv 0°co sare

' VeCtOTmemjﬂgd i Bterdtares inh s oagfeAd1-95 é]:99d§o,l Mnl,l €leBoBiolles 3376 (1 985) .

- and NoVRR! RALidsRes/§5! 9459 (?93?%1\%%95 ?bcﬁf?a[ %QH% ?ﬁhiada‘i\gﬁgta L{¥richia N

10

15

- prom @ TIhq FrpliimedioL, 1

present I nvention resent

o pastom»'ﬁ veetorsaiescriveddn Unexashined BulpirSéséJﬁpanwé’mtqnoApplscaugeNm Hei
8173196 of G0kt Ui ARCH dUNEA fioh] Rl m%?ostdg gﬁfﬁﬁﬁf@hem 51: 1587

i nvention wt or ex
(1987pdoy pepeltens. bn @b@e@s Ey tqop@ahsp@ Grindisevrciate descnbgd in Trends in. -

. Bmteé’fﬁl%l(%"y 7 Q%-‘?Q?%%%ﬂ %@ﬁg? )ﬁg%ﬁ%ggsé §&b??ag %%RE}] s ntoer and A. doryzae

cosm ds, viruses

‘and vesiors 458E @fpm@éts(ﬂe@v?%p@dm extzocp yrngp lupese gy @tl‘éﬁ%?hnﬂlogy 7:

596- sb@(lmbp%ﬁ%eﬁﬁm&@héinﬁpﬂ ng Harbor Press (1989);

Current Protocols in_Mlecular Biology, _John Wley &
SoRer hostpefjmammalianzells oF pibgr emoakraien ¢ agenovirus late promoter.

- (Kaufpahnsicl1980) BRLAEIL Beoips: eﬁi@ﬁ‘tCAG@)Y&ﬁéﬂerﬂw% e%).ipl’(ﬁﬁﬁ?@ene 108:

st cell to which a vecfor of the pr esent
193-28), Ent¥ i @t%@%@ momgter (3rsdand Aye (87 hBracoNpthetcad. Sci. =
USA stpweswyaﬁm?axﬂo@esmhﬂnasammm}) Nﬂ%{e@cAcfdemb algoEYN2; Kim

et oL, GRAEm 1 06057 Rt ACudton SK preamesstydekeblsta (988) Mol

Cell. Beel.I8; 466)) SN0 pRdR6tEr @mﬂh%@i EiEIEUR 4 Natuﬂemmcm SV 4@early

inmitn o Berdag Detse RS Bp B4,

SV40 satg pmnsotmcaieys@t@aumrz €1982 RN 6. Abplo BeRew U1885594), RSV (Rous: -

serco R TP POL RN R0 o SRR B Ry

~ promateyGMé dnliancert E‘e’49>mﬁﬁs&1 ad gdxfbmmtﬂml, yindisich @k Heused

20

| SR B oy i DOl sfrioB B Bt s RARY cets o ve

chstmgmﬂsd\bg rd,rug m;ml;_; asaheqme)mﬁn oieG4 iy ui Toidcrease the amsbarafigege copies’

o BR8P MR- LA Kt

- example, acdiilDdwst WhICh s éqfattryemﬂnﬁw ukkeidwsd syrsheais@atiway, and employing

"'25i

35

a vect&es%@ﬁ by Cﬁ(ﬁr Pl h‘ééag Pﬂ%ﬁe %%h%t% %ghg&?sra{%%?&lg %efe?{ ° G the other

expresst on vec

~hand, inmréﬁ!rég transigutly expsesgaagene,fpS celts hmsingoorv4 & T antigenigZne on their
, chrom?%ﬂrﬂ% Af bl WS&F! @ﬁosgcefﬁﬂ d \%ﬁ%thg\rnﬁg laX'S%%#l%&ﬁag gﬁem such as -

Al'ternatively, can

- peD, or agieeiar hetieg @g@i@@t@@ tpnxgm of ﬂdembeme aaplllomhef:rumﬁsPV), R
j polyorgg %ﬂd hkaf HRhREL. (nﬁ&%}w&f a ér%oen%&ﬁ’iﬁg a&%lyc-géi@e %nsferase‘
Be I nserte :

necess

= (API—I) thynudme kinase (TK), xanthlne-guamne phosp{\onbosyl transferase (Ecogpt)

dihydrofolic acid reductase (dhfr), or such may be included as a selection marker for
amplifying the gene copy number.” Known e'xamples of suitable vectors are the
Okayama-Berg expression vector pcDV1 (Pharmacia), pCDMS8 (Nature 329: 840-2 (1987)),
pRc/CMYV, pcDNAL, pcDNA3 (Invitrogen), pSPORT1 (GIBCO BRL), pSV2dhfr (Mol. Cell,

- Biol. 1: 854-64 (1981)), pEF-BOS (Nucleic Acids Res. 18: 5322 (1990)), pCEP4 (Invitrogen),

pPMAM, pDR2, pBK- RSV pBK-CMY, pOPRSV pOP13 and pl\/fElSS (Mol Cell.Biol. 8:

 466-72 (1988)).



- adenoaryg aps

20 A vector of the present  invention is preferably an
expressi on vector. An "expression vector" refers to a
construct capabl e.of expressing a pol ypepti de encoded

in an expression vector inlfarget host cells in -
vitro. The expression vectors of the present invention -
include cloning vectors, binary vectors, |ntegration
vectors, and such. Expression processes: i ncl ude

R N T R

sl oni vec

| mventltonarm shimaison vép mﬂedmﬂNAOVMSweatopmmhappAde}dow ahdh eetrowrus o
‘ vectorsp lﬁﬁ%ﬁ‘g ZippugNt A%cto?@é}l %ﬁn @?ceflm%ﬁmsts‘lfsﬂge%% BaPdich as the

e ex ressed pol ypept |
degtrpioration (Cytoreshpad ogy B ak3H (1890)% caticie lipadoare

metho@s%‘éﬁomg %E&EO&QWF&P‘{B@&E Crﬁi[%l{ﬂ:lﬁ‘l ﬁnf) fe:tca) \ﬁ%%'dl%tlop using

| 'e .of expressing poly Vit

POSlﬁvﬁld'cﬁh@ig@ﬂ pokymsrs ﬁb@ﬁgﬁftatpxmtlpfmmap@tbb@, ofteroalpypeslgiosgme
methodd0haible! A ARSI Fp sgﬁe?ﬁ&ﬁ@dsy fgctﬁ)%l 6{%@8}5@{1 éﬁ%gﬁ%cel USA84:

i ncl ude PL’ araB ett er

7413 (g‘%ﬁd)) ¢@gipmyhosphaie methpds rsxamined PubtishedNapanese Patant

10

- 15 |
, el nal, seq e can be used, . particul arl :
- direct ‘ﬁ%ﬁ’%@ﬁ‘? iR S @Berdied e5iag Sirhoe e dortydom virases

20

25

Applichddr Ko. N 21078), re ﬂ%?—%iedi:a%ﬁ;géné 111@0(111%&31‘? gehoc@ t@rovirus

th(%af) gtrc(fusmn of |l ac -and trp)
methods ﬁn“ﬁr}a qﬂédw#'qsdmogqarpgmqu@g @xpe&w@nﬁq& h@dlcmc _
SupplefriehQSBEﬁJ: T&\l}iﬁﬁlo@?ﬁif @leﬁ@TH@ra#@e%dMBﬁ SR, E)ep%ﬁﬁleﬁél Midicine

have an ori

i din ferab
| Suppleg%?ﬁt i f&sﬁ’%@%%@‘aﬁ?fg? Grrentodudss end Eﬁﬁreaﬂmwm eiedosha
. (1997)f bClmeleedt 90 1858-6ansdoand. BP 9&%1 27T*m@12{§ezm(f1996)dw@ecu1ar '

meaiciyE S0 S A0S 5 eiefrenagucion 125 ik 05Be} oo Vb acc,
and Entghe d2yk806613 (k09BN Gbilaticsh @hippl aNPIBNSE P|995)T%djfﬁked~DNA |

other ﬂmﬂradﬂhmmse(smd rettovatuses| 39735 adend3aRbeihicd virud GdbdsSvifls, Sendai

i, TR RS kS iy BV CRLESAS PP
virus, c@Jsalsabageeib) Adigispridlor( ooy iHe g body n@iﬁﬁeﬁda@@é@o@ ﬁlﬁ'lhg ex vivo

o ormsz:f?{ne\t_hlad? vector is BL21 expressing the T7

ynerase). In addition, subcloning or: excision
vbmddufs)rx; med:t@xpveesrm s;fstemts dry ajsolkivbiin as pEtdiECor atidessing

heterog@ﬂ_%ous b?hvggﬁtgeg ul r exAn e%%{}g“fg%@??b ?&b%%gﬁ%sg@%pg@optera

frugipergia O@léa:ozo'hschophxsmdervaeﬂsmsmgwmepmegraplmtammmaSpec| fic
. THQ derived fr '
nucleorgRARRIGRR VA KNPE O boR Vel LS R &Sl el Dot s cloned

into thefn@p-qsmlabaglomqf &, virlg f Bor mmpixl & maelrisnkied ¢ala capioraumder the

ono SEE SRR 1Pl . S TORTRDES FSALY

recombingat vifus/paking ilre (c@t;m@e(m}g peod¥0ed, 284 a poBBEYtideatfintpiest is

utam cu

_ express&?ﬁl%ﬂ%f 3 %%Pﬁ?uf@eﬁd&c @'n&?oaa%é’l RADRCS S That have been -

- 30

35

mfectedg with the virus ( nnth (1983) J. Virol. 46: 584; Engelhard (1994) Proc Natl. Acad. Sci,

USA 91: 3224-7). Other known examples of insect cell-derived expression vectors mclude

the Bac-to-BAC Baculovirus Expression System (Bigco BRL) and pBacPAKS. '
When plant cells are used as a host, for example, vectors that use the 35S promoter of

- cauliflower mosaic virus can be used. Known methods of introducing a vector into plant

cells include the PEG, electroporation, Agrobacterium methods, and particle gun methods.
Insertion of a DNA into a vector can be carried outin a hgase reaction using -

restriction enzyme sites (Current Protocols in Molecular Biology, John Wﬂey & Sons (1987)
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Publ i shed Japanese Pat ent Application No. Sho -

- 57-183799); pCB 101 (Ml . Gen. Genet. 196: 175
(1984) ,- 'e.tc.))_, genus Streptococcus (pHV 1301 (FEI\/B’ N
Mcrobiol. Lett. 26: 239 (1985)); 15 pGKi (Appl.
Environ. Mcrobiol. 50:- 94 (1985)), etc.), genus
Lact obacillus (pAM 31 (J. Bacteriol. 137: 614 (1979)
.etc..))), genus Rhodococcus such as Rhodococcus

- Sectiof @quq hrloﬂ@lécﬁla{ gﬁﬁﬁne% Mx £5 o%tg r%lg Z’JdOe%g qu} %&a%ﬂarbor

nus suc

. Press (éﬂ%?)%ep@m@ﬁyée@)w rgi ni ae (see Genetl ¢ Mani pul ati on

of Streptonyces: A Laboratory Manual, Hopwood et -al..
Col d Spring Harbor Laboratories (1985) pl J486 (Mol .
<Host®2an. Genet. 203: 20 468-478 (1986)), pKC1064 (Gene
1%6 p?gsegt it &Ribh broR i |§t§ tﬁeﬁ%ﬂ h1i627 %o ?n ec‘é%:[%%g’)vé%or of the
See l'jteratures such as asi c cro% ogy urse
presentiaNgRtion. Efgi inedra orgn vinumpducsion sprigh m@br begmleyed forthe|

,,produc‘ﬁﬁﬁtoﬁﬁ §ol eﬁﬂd%ro? n}g'eﬂﬁ’mvg (2:[;' H| b A‘?&él%g?/eﬁttmn include |

cal cj lorid t hod

~ archaehggteriafy; ptenglg fungglg plagt i ms]qgtn fiph, @), reptilinp) avige, gpd

marmn&ﬁﬁl pr%ﬁiy@@@én{ﬁﬁﬂiaﬁyloﬁé EEIDOTRhSRBE ﬁﬁ'ﬁré%@nﬁﬁ%xﬁ%ﬁ@oﬁl nses inits
n]é( ‘ﬂuce a vectoyr 'into a host, 25 Further, regulatory _
cells 2 gplypucieatide hat snendss & pely PepLide MRS BReFet EWENTioNy s tAS lgng as the

polynuepeeﬁmé ddds @et e:bsvt at B aaéY RGrEblpesiBbR ¥Pihe rgéncfzﬁé 0F§E§stt cell, the

k of. expréssion vectors derived _from
-Polyﬂuﬁg%‘?%mﬁ}ﬁ ggfﬁﬁ@faméﬂyl:ﬁ%% PIEFpH el HicaTPORgted lpr%%#lpeg@ﬁyme or

mamtaﬁwahaﬁeﬂmihﬁ?m@e&méiﬁfch&és that can be used ln
sts. are, descr bed etail in, for exanple
RIS Eg o bS8 ehft U atasi ive o4 Ean Tpkins agipca
belong{nk30 Fe gdins Es@[aﬂdhﬁ,l SiﬁpkdbocM&C S@pkylsetebusa Sertidih ofBBacillus, such

as . ol M B 0o A0 dod 503 )qugﬁﬁlrﬁvg%?%%amﬂ%ﬁ?wuhs .

- ( Exatnphs oERBEARd]c hoshineTuda lftpsl eellsatgitas eatie higher phines

 oorRRF Rl DSOS S BB 4] B, i,

20

- amphitbamrfSleaspuwioovgtes @.I‘aﬁe et alc (198¢) Ramra/ 2]t 06840k réptiek, birdsNand

mamnly (GRS RSB UBT1969, Am kSR o ispyaelient

- dhfr- CHOt(erbTaé Aeydl BoallBary 7y dne6-RORDSBS anbCHOY K- If (Rrog é¥utls Acad.

25

30

st UL BPIOTSENERS B, KL PBIGE SR B 6L o

cells), prelmmas Ve aNamal wahNaopl oK Iehersd BBAB 635 @ freamined Rablished

: Japane%?sgg q§5?M%OMW %&8 6§ %ghar gmltsd@ofé?o tot{]aa:o %gg], rice, rape

or genus

ygosac
soybea@LégmﬁObw@eatnbademwatalfaéfa, mni:lten@ afeamiuded. 4B1adition to

' Sacchafo}:%%@ cer%lgme Eélé!é%g CP%@?Q)% *1%§a7c§hz(r&1%§€% tﬁtﬁ&%a.ls\l@ %lef%'ngmg to .the '.

Aci'ds Res. I génus

genus HW@W%P&&@% ﬂéte@mhﬁﬁ whifangipastost suchwe themells déé@p&rblélds niger

| belOHgletéJﬂl%m@%gergﬂfﬁ%, sbed,dapapese Patent Application.

or vectors using ARS derived from ..
Chvedaetionsfiagsator Mge hostgieds canChregarrighiout usigg mathalapyh asthe
electroﬂo%ﬁcfﬁ (ORRlet 913?198% NBALRicC fgﬂﬁs REs. 16! Pﬂlcﬁ) | &tiBhic Hiposome methods,

l'is; vectors describ Trends in
electric pulse terebration (Current Protocols in Molecular Blology, John Wiley & Sons (1987)

. Sections 9.1 to 9.9), direct injection using a microscopic glass tube, microinjection, lipofection

35

(Derijard (1994) Cell 7: 1025-37; Lamb (1993) Nature Genetics 5: 22-30; Rabindran et al.
(1993) Science 259: 230-4), lipofectamine method (GIBCO-BRL), calcium phosphate method

(Chen and Okayama (1987) Mol. Cell. Biol. 7: 2745-52), DEAE dextran method (Lopata et al.

(1984) Nucleic Acids Res. 12: 5707-17; Sussman and Milman (1985) Mol. Cell. Biol. 4:



| o :

7 dlsulﬁde%nﬁtf&ﬁfa@ioﬂ,e{éfenbﬂaﬁbﬁ Qénde! Gjlaﬁxohlorp@?em Shehe MG SHSRmEY:,
20
25
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* aptigen index region, coil and coil forming region, hydrophilic region, hydrophobic region,

| covalelﬁpgg% 4E P

. ublqmtﬁﬁt@@fﬂlnaﬁ’&ﬂi, edtchastion, Dﬁﬁ?—rﬂ:@@ﬁaﬁ& §1ﬂfﬁ¥i%ﬁ?aﬁli ShbhotyMion. |

- Biotechnol ogy 7: 283-7 (1989) for genus Aspergillus =
such as Aspergillus niger and A oryzae; and vectors .
using pronoters derived fromthe extracellular
~cel lul ase gene (Bio/technol 8y 7: 596-603 (1989)) in
genus Trichoderma. 10 For hosts of mammalian cells or
other animal cells, the adenovirus |ate pronoter ‘
(Kaufman et al. (1989) Mdl. Cell. Biol. 9: 946), CAG

1642-35 wﬁﬁééng%gté@n@oghn?gig@ (ned;gfijf f 39?-1 Sg% , p?&”!_

Nat|. Acad. Sci USA 84: -3365-9); EFl.a pronoter

| "<Poiypg¥§4,§elg§?&g§1y§tm§ o rgﬁg& Nucl ei.c Acids Res. 18: 5322;

ne 91: 217-23), HSV TK pronoter, :
SKa' pokypeptidsr o¢" ﬂmwnewamuon(rm@&m al\nﬂpudq5ol@e1et enceided by a

p01§nu§130t4(ﬁg6()g é?@b%%ﬁﬁr%ﬁ 6. (Pfel-led le?ifncluﬁégjzggmg\lﬁﬁﬁﬁ the

ear pronot er gl neerin

amino seif Sequencydeeritiddn SEQ 1D WOstB At ¢ PTisspolyueaeays gfhe present

mvenn@ﬁ”n%ﬁ%bmgp&vﬁ&daﬁg%ca%ﬂﬂgggﬁlggﬁﬁ é%%ﬂ) %3% gégicﬁ:l%sc' (ﬂ')?aﬁ‘@les of

sarco
amino ggid Eré)m@m%ﬁwﬂ%mcwe laFetiq %exylafm lretidationy vgmylatlon, GPI .

anchor%%aﬂ@ﬁ”crgﬁﬁhhnwyarwﬁlatﬁfn‘)% ‘Eétlo a?éf‘%e us‘erg( %chn,

enhancer. and n 1ntron SUC

glycosyighion ggidatiqny éo‘oaé@mémtémg pép ézm@orcféﬁﬁmvgfé%e, gysingdormation,

h as neomnycin or 0 i ncrease the nunber

Covalelafbo REREots Bw*elgotl% arpupleplids derivative, hyduoylagen.qupraieamale
formatidg, @W@‘ﬂehtf boadi Q?oﬂésﬂeﬂfﬁh 'ﬁéﬂ?}@éﬂoﬁxﬁvﬁlsﬁi\’ﬂ@@dmgﬁm‘tﬁ Q'heme portion,

mhIC e ectlve I N C el C
P atﬁfyi HesioL, Emlaly ndymﬁoylan%&%by

i he her 25 .hand, order to tran3| ent |
More%ﬁ{ %B%lyﬁe%lé’ﬁ%op BeRreser @V%Q\?PH"& L}ﬁ? PEREHSSOPS COfPRg R Sznal
pepndegﬁmilm} atie ipfoteil [RRDS QN EREnaC BEptide putReh, asd ﬁi@R:nI]ﬂtStbms mod1ﬂed

ect or havi n SV40 r i.on or :
* with ot befids ey RinglSY | Al < Smctec WP be e 80 BolsBeade Ytk present
- inventiewl eanOhe sfewstedkmm rseqmcnsl mﬁrfaclutata@o(eBPpﬁnﬁcamh Yi6if@, for example,

- poDNAS TR 1Bl A fiB0arl, 43805 BRienies hohflia R Se RESE Fotein

producidik) Exmmpﬂdmdfeugusiaqumaphmanﬂm’nlzbagglhuﬁm@ﬁm‘),egla’&ﬁuone S ‘
transfelg RN supdnfs PAGIAD S B e [0 B R S fobe i, protein ©

fragmentnplaltbset igding prgmqmylmnh@iobdﬁnmmstmmbnmmbuhn :

ragmefty AR BB Bopart okt AaRE (i Pe S4B0T0 it phoco

FLAG (Ii@k) )1L (19883 BEMWechpoDA1204sbNER tdg, pi8 E¥depment, HSV-tag

- Comasg b Moo fs e %@V?%”@ffeaﬁ%%w it TR (T e 10

protein), 20dYHV-GP GERmett (vesiculansornatitBeyi cop®RAn). pBK- RSV, >
pgié &%‘{ &P%% ¥t JIR%)&(%I ﬂ@&ogﬁggﬁ‘?g&éﬁb ogﬁj!e po@p%lmdé% of the 7
present invention. A po ypeptlde fragment of the present invention is identical to a portion of - ~

a polypeptide of the present invention, and comprises at least eight amino acid residues or

- more '(for example, 8, 10, 12 or 15 amino acid residues or more). A particularly preferable

fragment can be exemplified by a polypeptide fragment lacking an amino terminus, carboxyl |

" terminus, and transmembrane domain. The polypeptide fragments of the present invention

include fragments contmmng an a-helix and o~-helix forming region, a-amphipathic region,
p-sheet and B-sheet forming region, B-amphipathic region, substrate binding region, high



I'n particul ar, - exanpl es of vectors used to express a
pol ynucl eoti de of the present invention in animals in
- vivo.include adenovirus vectors such as pAdexl ew and -
‘retrovirus vectors such aslﬁzaneo A vector can be
i ntroduced into a host using nethods such as the
adenovirus met hods, el ectroporation (Cytotechnol ogy 3:
':133 (1990)) catlonlc | i posomre 5 nmethods (Cationic

| n ro t| on u31 Eﬁlges% |v% %ﬁa:ﬁ (f%% é‘ﬁ%ﬁ ffagment of the '-

' preseném@mm;smay b@an}yf!i&mflmgsowdedr’éiahﬁdbss therahtgemdityt ofagpolypeptide

fth HERGE e TS0 4 TS Sl SRR e

 using mgthady g gmylyzing pratein by diopkeifieitseandsityidoatshilidityefamiaminb acid
' _sequenD e gkﬁ;t%tlﬁ&)h]cﬁ@ 9R3F1. iR%leﬂfol e@ Pho£ Qﬁj 8'mi odygf secondary structure

tor di at gene | niro

an, YSﬁéPh@wEasrp@q ﬂ(?\?g}@sn Reviioplsus. 4 TDEAE76k >am1 aam hfeedmﬁmaed using a

- compu‘tfér&#@gbxhﬁﬁ%gﬂﬁldg%ﬁgg@h %36@9%”%2 '\%PSCC':/QIQ method in which a

enment Ba

o ShOﬂP?Bp is yitherizer: foligyed bmﬂﬁmnampf:ﬁm@ugsmpm éli’réanhshed Japanese

10

s

20

- 25

TranslataRATThIERBhal Ilﬂsbti@ﬂmﬁfN@sﬁs 6b rstohe Ct' on and
IslonAna ysi s", . Yodosha J. din.
Eﬁ@@ Iypgpti %@Sgﬂb@egtwdzp)gme};ﬁw jhc pqesegqt inventiqry ean be produced .

néﬂ@&@bmbﬁﬁh@&t&:ﬁh quddRiicaERRa B nthkdR0- ?Vhen producing a

_ 1 %}‘%{%’) per.i pent al ¥Ed| cine 12: 1822-6 (1994
,Po ype HolyIEfe Fement ! treprasvat invgyiian using gepeic Tegombination.
techniqub I § ro@léédtﬁraiehpﬁaﬁ 3r fn@P RB be Jubjected €9 gg%os};l&ﬂ)@&ependmg on

Vectors

the typg 07 B0G SRetB0: ng ST i B g P sy g ISP 6vifio Pp G Gsuch.

- Normally wehien tah iy peg8doit ek e d R gfaq;trbl@atyétibstﬁsﬂ ,suBMWENE Ali as the host,

vViru Sendaj

the fesglgla%@f’fsg&%ﬁ?}% RS 1o dhy Bt G0 T e \a/ﬁ?é?ts%go the N

" terminnA ofithe oAhgmhII polypeptided Wﬁd@] ha\ﬁr{guﬁg'efjﬁﬂstﬁicﬁﬁeshﬁle to such
: mnistratio o the 0
aitfreh 35 1 AR B G PR e G Golypepties phitg BeotnanTionen. | n

~addition, insect expression systens are also known as

"<p(51yp§%t§&ee§%du Ongxpressl ng heterogeneous pol ypeptides.

exanpl'e, exogenous . genes can be expressed in ‘
Spodptitze polypemgiegmdimloe,l podypeptidesi cah bp prsivaed arana vitro

ool e LIRS A, SR AP o dpoipp gm0y uctcic
-Acids I@Sob’érﬁdag %En dnafontraﬂt,ewhextproéumhg)p{ﬂgp%demmg badls, a suitable - -
cell ho %Tu%?i&%&%@ﬁoxﬁ%s%%e%lo . d/ ‘t{ VG, and(ﬁr:ﬁne an‘g]l’] age transl}a%ned with )

regl on ‘under

aDNA 96 jerestr | ﬁubseqmntle'r the Iuansﬂnrraed:aﬂls cat he cyltrydhedelitsingene

t LY [
ol BLOFRLAE! il SRR KO BARR i oo
for the ¢qlt gsbagleqted. dionenanpld. whemgnjngl eells are selected, culturing can be

‘ - carried W%ﬁ}av e%eggg Q(:j%?] a?c%ﬁ;\%yﬁﬁi tucﬁ' g@v¢%§@?§f aﬁg#ilgég 00

30

hours, uping\p mg Wh%DM@WMg}’ & ﬁ9§4)95l99bMEMa(Smen¢hcm 501
(1952))SRPMI1640 (J. Am. Med. Assoc. 199: 519 (1967)), 199 (Proc. Soc. Biol. Med. 73: 1

(1950)) or IMDM, and adding serum such as fetal calf serum (FCS), as necessary. In

- addition, the medium may be replaced aerated, or stirred, during the course of culturing, as

- 35

necessary.

On the other hand, in order to establxsh an in vivo polypeptlde production system a
DNA of interest is introduced into an animal or plant, and the polypeptide is produced in vivo.
Examples of known animal systems (Lubon (1998} Biotechnol. Annu. Rev. 4: 1-54) include -
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- system

USA 91: 3224-7). Other known exanples of insect

cel | -derived expression vectors include the

Bac-t o- BAC Bacul ovi rus’ ExpreSS|on System (Bi gco BRL)
‘and pBacPAK8. Wen plant cel20s are used as a host, for

exanpl e, vectors that use the 35S pronoter of = - '

caul'i fl ower nosaic virus can be used. Known nethods of
'-|ntrodu0|ng a vector into plant ceIIs i nclude the

S5 5 LB i BISEH AT g S

_(1 935)\1‘&1’5@96 182502p#). c dn rddiiom utansgenic iulxyalse:an elac be usediiainmgnmalian |

estriction enzyme sites (Current Protocols in
| ecul ar Bi ol ogy, John Wley & Sons (1987) Secti. on
-1 Fonexample; whsl sseteting a be’pﬁ:ptgie of itatyst iatgonymilleralBNAXhat

| encode% Ghe pc@?%%ﬁ@ ié'_lbﬂﬂceﬁlﬂ{ Q?N]égfh%?é ncod rﬁge? %ro?e%‘f %ﬁc%rﬁs -casein anda-

nven Pr ovi

fusion BBE%IB of Hgtpokeneptidese intepst ¢@m1§w1waWSMm& ofNem,ethe DNA

' that enB6RS Y fukidk %%tbfﬁ@ nﬁ%gﬁ%d\ihforaogd?ﬁ eﬂngla%' Vene E}?ﬁgg&tﬁaﬁ’%nng this

%‘stemmﬂ or the fion o
DNA is)thep frapstped bﬁfcktlwe the eismstofiafompleizont. Fdstransgenicigoats or their

oﬂ"spnﬁ’g B&ﬁ'ﬁom fﬁiﬁf R g Qéd:'é’@s ﬂﬁrp%lt%%?@&éaﬁr ﬁlt%fest lﬁacﬁélf" il -

| ant |nsect fish rep I'Tan,

Hormoavfr %ﬁy alihde oRaiRislPea o | preest tsamouahel il mqsamy (Ebert et al.

(1994)CE§JJ/fI§chn61 5112 g69-7hm. present invention conprises in
EFS cel poI nucl eoti de that -encodes a
polFpept!

olyprptige Braduetiomwstemsoingmlantomghas tabaeco are.

knownpOFitsys D@m ttdeeilRgss MpSlysepiit oflint@dedtal m&&&)bbat&ﬁﬁw 4 plagt
osition in the ne Oof.a hOSt

expresfiT YiniE ek PRV Ao i YR SR (g e idhasteriom such

as Agrtbbmcmtmﬁﬁﬁhﬁthcidﬁb 0 Ahb@cteﬂﬁﬂ'n lﬁﬂﬂﬂm@ thid DN AR theihado %ﬁ'ect plants

such o 0cBind (RO S8 AR RSSIPH Yoo Citeres a1 Froigaeie0 dasmtie rpgs of

- . the resdifing ebuapghio ldnd upmegaw@ucﬁﬁﬁfm ﬁhﬂﬁ)d}f%ﬁﬂﬁﬁteﬂﬁloGQ%) Eur. I.

20

25

30

35

tmamungh 3B PR ESimaS o i st e% olfpis BTl tidefamdich a

"DNA 1saxntto&mdllﬂ1m$ potoplakti ing E(alf@lllc&ﬁeddfy ﬁg@id:ka@i’oh@if it Flestbody

(Gene FAFLAER PO S e R NP ol RL S o i

rice vaﬁgesjsmdjmds én wh&h@h, D}SMi intidinged intsdprotapiphbpelrb@ic pulse

on S5 PR A Pl o (OBl nRR T S0,

suitableviod Japhoese rﬁw&m&%ﬁ)memm vhietng DBHER dgueaéy ﬂmfbdaa:aﬂnhto plant

*cellsusf g PRI gAY %HP@%Q%M@%’ ighof dipfint Body (gprsion .

(1991) w7 Bechnology P; 99667), el methodLih wama a DBV is infFs@@dantd cells via

i e e T

| 271-82) g peadelsi eal. £ W9 )Pt Ehydicn 10&. 158k B5B8mRO@Ys ofpldnt regeneration.

PbaB §tr§1'?s%EﬁE Qlant BRAEERed, Gidht h5§t‘i§at pt@Res a polypeptide of the

' present invention can be propagated in the same manner, using the seeds, fruits, tubers, root

tubers, stocks, cuttmgs calluses, or protoplasts of the plant,

Normally, a polypeptide of the present invention produced by gene recombination
techniques can be recovered from thc medium if the polypeptide is secreted outside of a cell,
or fmm the body fluid of a transgenic organism. When a polypeptide is produced inside of a

‘cell, the cells are dissolved and the polypeptide is recovered from the dissolved product. The
‘polypeptide of interest is then purified by suitably combining known methods of protem

purification such as saltmg out, dlstlllatxon various types of chromatography, gel
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- 25 soybean, ‘tomato, wheat, barley, rye, alfalfa, and
henp), are included. In addition to Saccharonyces
“cerevi si ae belonginhg to the genus Saccharonyces, and .
yeasts belonging to the gerls Pichia, expressi on
systenms that use fungi .as a host, such as the cells of
Aspergil lus niger belonging to the nold Aspergillus,
are al so known. Introduction of a vector into host

electroéﬁere%:{s %Qﬁﬁ%ﬁu&?r utrgﬁtgrall‘ f%g}g% ﬁru%‘l‘ S CF%E |

immunbBrecip@tation 8)lvemtatréapitatiol ﬁﬂrwlmxm&tlbmdmd armhmtmrsulfate or

-ethanogﬂ] %gg%/t’ﬁfne b Eﬁﬁwpse Q)?Efurgo Gito %ﬁ;g-@e%oﬁé@d | ng%é a&ﬁg é]'[i:omato graphy,

such agardyn onliatien ﬁxcrha}lemhrgmamrapgy,aafﬁnmr deonpiographpssvdrsdgephase

chmm%@;rae%gdn @9@@5@1&“\2 gerég gm%%?%y%dropaobw

chromgagrapie; hydrexya@rttlte duesEpe8ohy mbespbsesﬂuke@ cipomatography, and

‘rlectm dh!rcﬁ:ﬁftt@&rtaglw( ef?é%ae%g‘gr& &?%1?%%19 %%@h%%PQ&@QP%&iayoratory |

- Coursedvizmual Marsingrgt afedt, Gobd RatirpHabpobahaaatery Biess (193684)

:
) T G ol e e A R P LC o

FPLC. reagent (Boehri nger - Mannhei-m). <Pol ypepti des and S
Poh ¥RAHEH, A8ruf uhﬁfg ﬁbw%w&%hla&% becﬁmmg aﬁc‘l 6§t§ﬁl‘éd For

nvention refers to pep e pol ymer encaoded

exampiﬁ fnerptides Gadegrriied by radlanitit CroRuAEEhY ueaee@rb@@s agamst the

olypeﬁtMTﬂcﬁs résehtid@e iRt 181bR Hefiaibed gelbgﬂCuﬁGhMQ%bg in Molecular
or

onlogbiﬁﬁxbﬁrﬁfqy%e Gt (B0 Sreblortb 110t middian. @usifratise can also be

carcied bat uﬁﬂé hgru@ﬁmﬁé boten@fofOYTifug6n piitdifs, BE h RidkeBdohas for

e am no id.residue d| ficatjons include
hlshdm&c@é%iﬁﬁﬁ A3 at%ﬁn PEQSIERE ASR ypap erﬂfJ § PisRent ggpjention in
the fonan;fracmszélopmd‘m Qmwxlraﬁfddsfﬁirﬂuliﬂﬁ: caf l12e ]rﬂeﬁaerdbemg tatdrin or factor Xa

zatr on val ent cross or
and sudl) SRlk T e PR & Ber sy uo YR etteh Do farlling polypeRtide gan also
be modified Imingimzymai buch, as @Yiginb i epdiniidokidse, trpsinllfrodh ldand, and
i leqop sel engyl at1-on, denethylation, protein - .
Syl e Bgﬁé caf‘f Brf¥&at ment,  coval ent bonding of a
' niichdditiorche ti a.ﬁomhﬁ&mionekﬂasydﬁhiaslsaind\gemti&)edgﬂmyh@g te@l&uques a
tron cov

* polypefidedehai AR Be piedtl i iion SR A56 R REVEI{ Gemlpga potypeptice
- of the poeseni mmentmnvwdnmr:tmtabhohmgme:f syzhas peyatidasly| i nositol, ,

formylation, nyristoylation, methylation, 15
ubi qui tination, iodination, racem zation,

| <Antiba@¥sr i bosylation, sul fation and phosphoryl ation.

A C? g%@ént Ry 513‘48 ?Pot\)uije% sanﬁfm&@se ggfrﬁfﬁn% a{‘%@ﬂ{es P

recursors containing

'polypemmetfragmentsmf thecprpsant Givestidac I«Mntgaoam iof) theel presept ingtention also

D L L T T

* antibodkss|(5qFap(HegonEt alh@l 988 REmet Natl, Acad. Sci. USA 85: S879.83; The

Pharmacology of Monoclonal Antibody, vol.113, Rosenburg and Moore ed., Springer Verlag - _.

- {(1994) pp.269-315), humanized antibodies, multispecific antibodies (LeDoussal et al. (1992)
- Int. J. Cancer Suppl. 7: 58-62; Paulus (1985) Behring Inst. Mitt. 78: 118-32; Millstein and -

Cuello (1983) Nature 305: 537-9; Zimmermann (1986) Rev. Physiol. Biochem. Pharmacol.

105 176—260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9), and antibody fragments such as
* Fab, Fab', F(ab)2, Fc, and Fv. Moreover, an antibody of the present invention may also be
- modified by PEG and such, as necessary. ~An antibody of the present invention may also be



i nvention can be sel ect ed from sequences that ,

"~ facilitate protein purification using, for exanple, 20

. pcDNA3. 1/ Myc-Hi s vector (I n#trogen) or those that:
confer stability in reconbi &nt protein production.
Exanpl es of such sequences are influenza agglutinin -

- (HA), glutathione S transferase (GST), substance P,
'rrultlple hi sti di ne tag (such as 6x His and | Ox His),

' produo@& o i rﬁ)ﬁﬁt Bf % ﬂ?{v{tﬂ gggagiﬁ%kﬁ?% bu Eogé B roiiem, GST

| nununogl o

- green fé@f@&ﬁ@@@@ﬂd&&é’x @ smalg, to gllemwy életemghwﬁhout@q @ﬁg 0 a secondary

Pt
v S TMEEH BB 09 O i ko

| TECOVERY RS diny-gtxepiogyidin.iusaeh- si npl e Herpes vi rus

9 |A‘t§élﬁib9§l bfthe p%é@gt-rm%ﬁtioﬂ%&l bE ﬁ%@éd usl, % 3 ﬁ&iyﬁéﬁtd@ @Pthe

rotel n), V- GP fragnent (vesicu

| Presen%%%m ? ?agmﬁwsth@q% gpFalisdn WCW@Wde phaolpqugléﬁtfragmeﬂ |
~ of the pr%éé%ﬂ{dv@ﬁhcﬁi B RxPresitddnsa {chaepRNMSRigeh. tfﬁehdﬁﬂioﬁpﬁﬁﬁdrfiﬁcﬂypepnde

present i nvenhtion. A polypeptide fragnent

of the
of the Elﬁ%enblﬂé’?’éttﬂﬂ PR3 &Rement thereply BI040 betsed ah#h R

_ couptuag md m&u&ea@ﬁovﬁﬁ@smamﬂhuh W@hbleomp@crnén@@ymﬁmﬁa

10
s

20

30

(1987) Sﬁrtt@pﬁéhlaﬂdtl Mgr FR’,@&tﬂ(‘dﬁe

_ hybndomas

' st m no si dues or nore
10 Ovalbugst%rrgﬁeﬂdd eL’t‘)Pgli’EeR}tda %mrﬁ%?nswant% Pﬂ%@églafmtﬁ%?reqf may be
o used mbcomﬂmtatmlvatﬂ ¥ kpswi edjabhe su&f@wtmﬁmuﬁmujth@n@mwsfcbﬁ@lete (or

eptide fragnent | acki an amno term.n
incomyd e FrfiGrahE o s AL TR BR A AB MO HOTSpp o bngen.
p@om&mhl agibbdRg BN bS obthinkd Eropf, ESrasxtmiphy et deiiin of an immunized

il G il GBI A el B R o bRl fe biksdndnlGs, ok g fragment

thereoﬁl eipdest tofao:temretg adJa@nD n, A.(tﬁot@mlhd:rp afemcCpetr&gllﬂrrhmltatlons onthe

- mamm3 B34, e RSt B Fei R oo i oo B hd MR “Krdfitic

exampley dtohpieabdtmts aghas mite) rats andlhdmstersf kagmmmgphs @gihcas ratebitd, and

primac b B G mb A D el B pamoRSs R L TR Yoot and
chlmPantzedsas Amhﬂalannmgnzatmnwcarﬁechomddwﬁpblyddunng atdwispendinga
sensmﬁd%ﬁﬁéén[ hgyﬁggﬂa%;buﬁ%}gdd 92@#16‘ glg]g%fjgr rp%ry §21,lfn% Bjml?g with an
adj uva@tma Inytzassgy pntl @nnISiﬁtdr mdhoj@mmg Iyltcaﬂdarhmal iophpdritoneally of

E subcut%%fni@én %ﬂ%fg?ﬁz%%ﬂ%%f Sk \;‘}'ﬁ? s SH%H r:%ﬂ'e(%g g%_)uqant is

preferabtymdmlmﬁ@redaﬁo?aelyakumet, ehou- 4Fta§rtahy§ 1 %st;bodmmd’@twn can be

o 1 conﬂn&'d er gr am %311 gﬂ%?oo%g%gsnmm%gthﬂ?%g%ﬂ?%gggémemmml

25

met 0flShe Qﬁé@ﬁtﬁ@ firmayd wshd as 2 phlyelonpleastibeidy, ppit may be further

K punﬁed?y MHeReflr £88nb 1% (glﬂf‘égth *Pi/otﬁm fnrMBfebﬁlQr Bfolé 8 (John Wiley & Sons

t1genl Clt &gnese Transl at’i on of

ds.Sho 60- 500684). 10 The
PO HBIRRAdHAE fniftodp R B B tlesd UAHIRAcY BE 53186 £6& 3R Mhimal

i nvention can by “usi ng kKhown" genetic

immunjzgd Wﬁ%ﬁqn@hdfﬁé@ ai:t%g, ssparatighinarannagyies fiosy the spleen, and
fusing mmduﬁltawe Aye Rk RENIS e W etRAMPAPEI BES n%@igsm%ﬁtto 8dtablish

fent i nvention uUsing genetic reconpinatio ,
1 fusion can be carried out according to the Milstein method (Galfre and

Milstein (1981) Methods Enzymol. 73: 3-46). Here, suitable myeloma cells are exemphﬁed
particularly by cells that allow chemical selection of fused cells, When using such myeloma

- cells, fused hybridomas are selected by culturing in a culture medium (HAT culture medlum)
“that contains hypoxanthine, aminopterin and thymidine, which destroy cells other than the
~ fused cells. Next, a clone that produces an antibody against a polypeptide of the present
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- exemplifiegigyy) 3 e

Ltd., UK. ckirsfig B%‘}‘F taﬁ gogo

techni ques, the produced protein may or may not be
subj-ected to. glycosylation depending on the type of
‘host selected, and may differ in nolecular weight,
isoelectric point or such. 25 Normally when a

pol ypeptide is expressed using a prokaryotic cell such
as E. coli as the host, the resulting polypeptide is
produced in a formthat has a nethionine residue

I ST BRI DT R AT T —

~-the selatteel dionesig cmitrodﬁcéd micethe @bdominhbevitR o€ a aldige bnfichifed aseites is

cotectbel R B ERoBR Rl b FRE R ~gHE saffipe prosets n Molocular

‘Biologp't @due Wikay,& Sohy/(1687) Sheﬂon: anh4kd . 1d),ofdvrdekmation nispecific

methods itro cell-free system using methods such'as in vitro
_ >t ansl at i on (Dasso and Jackson (1989) Nucleic - Acids
Rékybridamas Girsodkg obthined by firsh sénsitidireybymandyoiphgeytes that have

mentl onhe

: been ‘I%tt sdﬁggfgpec . e r it nn?n?%;] nséiiré aa%g %lﬁg ltﬂe s@ﬁ? ﬁ@ﬁiﬁxmphocytes
- with huynhgn mwlbslaavplés {snelnasf Td%ﬁado whtain Idridomiathat pmniue? lagnan :

o IR LY o e SRR S RN PS5 1)

addition, hunas ang Rmmtm‘@m@btmnai bynsing petitwdyiproduciaells Emerated |
by sens‘?@lﬂl g%ﬂ Eic%irﬁﬁ -witP4 b Mtﬁ)odﬁ’ggﬂa éﬂéx@a}e g@bb?&%ﬁ!

turln%ﬂcan carri

W093798%2ﬁ \B'OPﬂx/Ogﬁ%dN @%&:%@9@3673%0’@96’34% endan efial.

Sci ence 122: 501 30
FPoanpen gene i inmedered tq gnmogglize immunocytes:
suchas(alaaﬁga})prga&ﬁnéf’ Ilfhocy@. Biol. Med.. 73: 1 (1950)) or -~

ddi nig serum such as fetal calf serum (FCS), -
adn #idiéen gpibodies cagalfotheqroduchd birganstinraembination techniques (see -

(Virology 8: 3

'. _(1997)%’%%11%9@5 W[%(; 595&51&116&% BoStiék DsBydlEMas can be

o Borrebﬁd%ll'aﬂ& Qﬁmc‘kﬁ(“l 99®%e%pe§ﬁé Moﬁ%loﬁél@hﬂﬁo&i%@ M%Mﬁﬁanubhsh_ers -

ring, eceiqsar he oth gr hand,, i n order

S\i8 aBB‘PWéBFloé}éd PBJUOrIdeRas 95t em
anubo@-pra&mmg%afs (buthes @éﬁsniz%d thp H&yfeg I THeQe Mg bdiBlis kn

_mserte%pg% fslggab \tzqgfm-ml g{ﬁ?tgraq L%tygcﬁxégéo gd Ie?nﬂ&ggost is then cultured'r ‘

‘to prodBteathe Gitilﬂiiﬂid.y AThis. reéomﬁm&ﬁ)antﬂ?@dﬁd @Isﬂ&ﬁﬂlﬁde‘d if tehantibodies -
, as gaat s e C cows, '
ot the FESie BYSHtioR adVREA SR Of IsBBPIR Tibodes PeE Gjmeric

antibodigs oadqmtsmtgm nmlnlanﬁmlbo@gndﬁﬁbeﬂ vagiabla rsgiod endis BGmhM -
stenB r ex en _secr.etin . '
antibody AR ed Bohsist Pl apd Bt BT aniToptR oDt A fumge-derived

. antlbodg mmmmm detepapitgegion (CDRehurham antibdy-idbstved framework

* regon GRICER By LT SHERRT sl ORE T s PR

~ Reichmenpees sg@88)Natutd332N823-9; PrestaDh992) Chat. Opn StroersBidhed: 593-6;

Methodfs% E@@% gﬂ%lspﬁgy)oduced into a goat enbryo. The

Antibody fragments of the present invention can be produced by treating the

aforementioned polyclonal or monoclonal antibodies with enzymes such as papain or pepsin.

| Alternatively, an antibody fragment can be produced by genetic engineering techniques using

a gene that encodes an antibody fraigment (see Co et al., (1994) J. Immunol. 152: 2968-76;
Better and Horwitz (1989) Methods Enzymol. 178: 476-96; Pluckthun and Skerra (1989)
Methods Enzymol. 178: 497—515; Lamoyi (1986) Methods Enzymol. 121: 652-63; Rousseaux
et al. (1986) 121: 663-9; Bird and Walker (1991) Trends Biotechnol. 9: 132-7).

" The miultispecific antibodies of the present invention include bispecific antibodies



. DNA is then transferred back into the uterus of a

- fenmml e goat. The transgenic goats or their ‘offspring.
born fromthis femal e goat secretes the pol ypeptide of
sinterest in their nilk. 10 Hdrnones may al so be
adm ni.stered to increase the ampunt of mlk, .
necessary (Ebert et al. (1994) Bi o/ Technol ogy 12:
699-702). Transgenic plant polypeptide produCtlon

 (BsAOR BB anP AR ° MG SNRRES: 8L e ORI by methods

such a$ ﬂd@hgmcaﬂ;e doupting aanlp:}chqssthavmgghﬁ'smnbspevﬁmtms visnhahﬁ"a'snt types of

iR 00 50195 B D 4 2549 0 o .

- secreteiffersnt wenoiensd antipdidsi(Mitbianiand tGusHo (E¥F) Netirn BT 1537-9), or -

& el BB \6RELDR e I A GALRER G e

can pe’1so

chain geas gnd phgatr datigrane of gifferant pplyalonelanibodics ﬁnum'p@mf DNA),

o foHow@& Bﬁt};&@ﬂi{n&n’éﬂ d ﬁ fﬁc%onc( ﬂ) | ﬂéﬁﬁ éZ ﬁljg%m %6& R&v. Physio.

: 15

20-

v R P PR

arrp es of other _esta

| B1och%t%§fgaqq], 1881 EF6-260; g Dikk gt gl (bR det- 7. r@@c%r 43: 944 -9). Onthe
~ other H@h@tcﬁﬂicﬁ%ts akbsdilﬁ%r Eﬁﬁcfd?'ffa%’t‘iﬁﬂts@bn{p?gﬁﬁ%%tﬂl%& fpofyﬁgnnde

| ant body 20 (CGene Tr ans to Pllants, Potrykus an _
Cham5§g?éﬁaé %@r&tré%ted Py som) fupign. 6Ehose cas b pensiuged wsing knevemethods

(see Hémlg@r atal. |(13993§$’}oc AR NAERL. 58I, WYACH: B4 N E§4®4ﬁ9v0ﬂi'®%¢11161)
0O a pro st by electric pulse  foll owed
gse@ﬂ‘éfffﬁtap Ruigfication of pafihodigs apd mbqﬂYe&a@pentS(%&)cmed out

usmg TRbeer ARBY Prabin 1 0P accla?tﬁﬁg 1o th t&ﬁﬁiuﬁfﬁ:@ﬁon]t@cﬂﬂﬁkﬁﬁg described in
s

i Lt Maokh by ftarow and

David Eg@ @ﬂ)tld Sbﬂﬂig"H&bBVLﬂﬁﬂﬁgiiy @gs .TOF%It SemplaMheh A8ig Protein A to
rLSt,ou 1 O ec
AR o B e Bt Y PRITBARS %ﬁﬁﬁ%ﬁ%ﬂméﬂ

: POROS iod SepigirodedCR. €Phatatia) tiviecisty.  Eheeicalbtr-anef thetesulting

el SR S o g G

immuneedsodiotsit asshy (EIEIISB&)r egeneration. Once a transgenic

‘e iseh BiiieBle Ry of Pallony B b o Y Bosofbance

measuxpmpagabg dsmg finbeessmnrentitadp emcthods; ergzyﬁimmm\amdsssay (EIA) methods,

+ raioiniid oy’ (RS Beolf or BEOS A SRR St gy of e

. presenqiuvwbpus ﬂzst ohmphidized ese atsupporesichas aplaeu chbobzpeg:e.’meaf the -

25

presen{ ﬁ@&ﬂﬁh@?&#cﬁﬁ aﬁdletﬁgzpé ?&%5;1 %8&5&?%1?18 gﬂ (%dg' 0 ru&n}fegﬁg added.

IS SecC .
Here, semples comﬁamﬁng)m almbotby) dfinfdrest muiitﬁdaafmmmgbnmdmre supernatants of

i SO0 R PLFREAL, 05t NSO ol v

‘recognizes gy antiwdy obthetrineseni lssmtxmds pddﬂduf;ﬂIOW‘Eﬂ &y3Be incubation of the

~ plate. Dﬁlﬁé&ﬁ&hﬂ? %@é\ﬁ{e% Waﬁgatd ajn? tﬁ@ﬁﬂelp&f{abﬁédetg %l?é/ seﬁbﬁ&aﬁb ibody is

30

35

catl on ‘suc

- protern
detectegs ET&nﬂmgf aggeonddrsartibody nsdnbeleéwntbmﬁcadlyp phosphatase, the antigen

bindindMRIH 8Y B@E&Emnﬂ@c![_ b# 4dding an enzyme substrate such as p-nitrophenyl -
phosphate, and measuring the absorbance. In addition, a commercially available system such
as BIAcore (Pharmacia) can also be used to evaluate antibody activities.

" The antibodies of the present invention can be used to purify polypepndes of the

present invention, or fragments thereof. In addition, the antibodies of this invention can also

be used to obtain dopaminergic neuron precursor cells that can be suitably used incell =~ -

transplant therapy for diseases such as Parkinson's disease.
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el ectrophoresis, gel filtration, ultrafiltration

recrystallization, acid extraction, dialysis,

i munopr eci pi tation, solvent ,precipitation, solvent

extraction, and amoni um sul fate or ethano

preci pitation. Exanples of chromatographies include

i on exchange chromat ography, such as anion or cation

exchange chromat ography, affinity chronmatography,

rever sed- phase 5 chronatography, adsor ption
filtration chromatography,

h hy..
<Sel%°?é?°§ﬁ?§§%‘§%e@? %ﬁ’gf)gigr aphy, hydroxyapatite
¢ hridregtregniiphshtiop Ipmpdi‘ﬂscaehéthbd) s’ésed:d’ctwﬁlgtobgiilﬁmglhomagﬁﬂlous
popufifhs O & TR ARLAREY plerblspl Es Smeblaell Sy gpt cvete it
MoreGpacifieal el bsl thataps bk paypepitide eﬂthe POesent iSpentiog, Hdmdinimmediate
poshﬁ%ﬁ&ﬁ)@%ﬁeﬁ%g ﬁ&u&&&%@&)sor dceﬁE C%H%te %%{aﬂ%la% c%HﬁQt%%a%anubody

‘ase chromnato
againgta B3 Imiypepﬂdﬁf_t@e prqseladmvemnom withat Qﬁlamnyleaontalmng]gotentlal

dopa@)%{gyn%F H}Edrgﬁ Pre%g%ofécélg e@g r%ﬂég{ éeﬁécﬁgfr; ﬁﬂ)g g@fs"ﬂ;z{l%gve b&Ind to the

antibedgit 5eeF 8 ugh Ay are; m@b@&mg)g aisabe ntm;agblhzed on a suitable
supp&@Fﬂ&e{thhmﬁ% Qntdcpe fﬂ&&ﬁﬁ%lf E?Aec u%lt%& 1% tf? aﬁﬁ)%ﬂf( 'c%?ge

Current Protocol

Selecw‘frlléwcavgédmst(cpg@vl)ln&eélﬁ v apeaniibedy arm) allomna mqochmd and
punf_ﬂﬁé bl 'aﬁﬁﬁﬂy%r&ﬁé?o@h]?ﬂ'r 3¢ tlile%nﬁ%d}} edFo? karSlb,N@ zru?antlbody of the

| .0t at hi ghe c¢ol unn GST-fusion_proteins, o
Presem iaretiogds ﬁﬁmuga&d to fyiagis, #ficam be ag@@%ﬂ o3 Plgte Preglugpmsound with

awdn\[\bleﬁr [@Qﬁﬁ,ﬂ ng a pol ypeptide of the present invention
r a fusjon protein, unwanted portions

caf B@‘F 1fip 5{51933 has #adberighmalecylc-lsgipicture with 4 1g demain (see
Fig. d)ahd lﬁ)\)tbﬁeﬁ@f ip ﬁpr&ﬁs@c?iﬂdﬁiﬁtur@ﬁceﬂg CRHS SHa ex %NQ!S%@BQB adkd?€to each other,

res epti
but 5 e Mo BR ndEebrhBe B Ih Phierepoie s aa e Dacdged fpesion is
consiféred & invilva ihsmog%[id bidldidgy S)Br?s@?ioﬂ&mprﬁi&ﬂ&es odishe 65]']1313

necessar n.addition to t af ore t he
poly ARG BreA BRI R TR B SR OGSO B Iy Dt Hge th 65B13
polypéptacgarrpmlcnibﬂy e mreﬁfﬂlﬂllaélpﬁbt&?ﬁ[théhtﬁoﬂ arFoaksamgle, dopaciiteegic

eav 0 Ll of .the present |.nventl o

neurol ricy Rt R R o RY 0T e ' SE R FREE ol Pt ¥om13
polypeptitd dialsuitable Bnppqut, ead tenicowentingihe alysporipwidveelss  Thus, the
s e 57850k 19 SRR pr BB REBL i whri
the mpiﬂleésemlvrmélm stmo%dosmctmg e peptadepoimprismgat leastithbediagsllular

portlo%rf%(i:lo?)gﬁgu&%f tﬁ? Bllgg%ft 119)%&1 x'l;:%th% us}?%%bﬁfbbgﬁaﬂn% S{%mergw

neuropmmursmacetlls Acad. Sci. USA 85: 5879-83; The 30

e RSP o AR phOk OO Yooty pscusor e

can bgpffipeotly i@afatembmﬂpwmmﬁtﬁMm a3 18patibedsc(Example 4, Fig.
14). anti bodi es (LeDoussal et al. (1992)

In addition, dopaminergic neuron precursor cells can also be selected using a
promoter for 65B13 (see, for example, Unexamined Published Japanese Patent Application No.
2002-51775). For example, a vector harboring a construct that comprises a gene encoding a
detection marker, such as GFP, linked to a promoter region obtained from analyzing the 65813
expression regulatory regions to be described later, can be transfected into cells. In addition,
a gene encoding a marker can also be knocked in at the 65B13 gene locus. In either case,

specific cells can be selected by detecting the expression of a marker gene specific for
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Int. J. Cancer Suppl. 7: 58-62; Paulus (1985) Behring
Inst. Mtt. 78: 118-32; MIlstein and Cuello (1983)
Nat ure 305: 537-9; Zi m’rerman26(1986) Rev. Physiol .

Bi ochem Pharnmacol. 105: 176-260; Van Dijk et al.
(1989) Int. J. Cancer 43: 944-9), and anti body.
fragnments such as 35 Fab, Fab', F(ab')2, Fc, and Fv.
Mor eover, an anti body of the present invention my

dopaftirse® %Ibﬁemﬁﬁgtd‘chﬁdr &JisPEG and such, as necessar y. An

ant of the esent venti on na ced

g sipls et b prieraPy oty ot Ga VR Srdbet rogion or
cell dﬂﬂihiemtabhﬁgiinl \@irp ﬂﬁfe@%rﬂxate@ﬁﬁpamgieﬁﬁ@nédrw edg elto differentiation
rotein on .SUc an vv|
of dopteBinstaie hul R by St vbf ko RO bR Eeils3at stk Bs
cells,mpe Mrmcﬁmfdradlabyellsahﬁhomlmd hﬁlrbn-dEmvecknellslmeh (Rublished
| | ow coy in di n

saparfst Do B e o BB i 0 B R B PRt fnese
Transiatiomgptdnieoiatipeeph Publiécation tNve HEI é]}é%93|0n9dﬂtshedll apanese Translation of

Inter%%l‘l%g%ﬁgg.{blh ey ﬁ\g% ggﬁg-sﬁgwoj rrbr%{‘i‘i‘drﬁﬁ &1%8% n{fﬁgﬁﬁlﬂﬁhgci Japanese

ese n |
Tran%aibme}ﬁet@maﬁsn@ Pybliestion MNed thl 1-@@9729), ras dupditariiog magerial.

Mo e Rk RSEbL o, Sy L ETARAOL ) CYEDMAR SBobied om o
ommmﬁ:pglc netre regioraefithe brai chﬂa@ﬂbtwtan@lals,@quﬁy@rl dsurﬁ:d]from neural

tlssué§ey M&r@oxlei' Mﬁqcﬂ%@ﬁ %gh(g?rn ﬁﬁqlelligi ﬁj? | nv 1c ddiis frorr} neural

tion, ypept ntion
tlSSUﬂ‘Srthfgn@ﬁﬂa Yr@r%mm g gﬁamﬂ@wuplh aa:@aﬁﬁtrwatm and garick (Bubhshed

Jap m‘l&@%nﬁgﬂléhvﬁrlhteﬁkﬁhnﬁ@ﬂl@éﬂ(ﬁ% 3k Yy.20H3195" euPslidBtion, culturing
lete (or 1nconplete) adjuvant, or perfussis

%\%bjmmon itignsshasdiser rapReted Frpiducecshoeridaining frereater number of

dopaﬂ}{ek@@ HeuroxE’s%P)ﬁBhﬂﬁa Iy a;?dﬂ%éebﬁﬂhﬁﬁlﬁﬂ Iﬁ@nﬁﬁbﬁdl 'P%Eihéa&l@mN 0.
faor example, the serumof an |munized, aninmal after

200213300z Agel samrlseisedun the selpgiopnd gepanaingteis prursR prseyreor cells of
the pie@é&ﬂ dveRtion by Be hlcal pBlatidh fbialc8 O cultRePbe tny Method.

.adj.uvant. Al though there are no .particul
fhi @Eg Highdt iSReEaTy et AarPorsisgd i pgpebifizigg &ﬁﬁp@é‘)dy ora
polypeﬁﬁdld,l@iﬁhé it SuvehBGPBOE4IE o celRd Ekzhﬂﬁb@&‘ subhagippot include
thé?flé"{)r@s ailncl ude rodents fuch as mce,. rats. an«%ﬁfg b as ol
Synthf wally-geiirng preaniq pqlaner cqiyppynds, ingrganis majesials such as glass
beadss sitiba g&l, ﬂnmhﬁy snd hotivbied ﬁh&c@@lnﬂmhmhmreﬁ&u suffasdsoated
oon chi npanzees. . Ani. e
with { RS A PER AR hoLfbnt Thereats boBioHes Limitaions gy the form
of thesqmppam,dﬂxagphs B0whihdntludetilnay) fibgengramules, hollow fibers, non-woven
hat e- huf f ered sal,i ne S)
fabri BORRE Mot s B PO Rired Sl ta WA s v gom be
contralindl g dhianging &m thickujess; Sunfapei antap wadthdangth) shape, and size in various
intraperitoneally or subcutaneously. . The sensitized

antigen mxed with Freund's inconpl ete adjuvant is
preferably adm ni stered several tinmes, every 4 to 21

<Dopgﬂﬁ'1fbru$1ANehﬁ%dP§F&{r9:ﬁL@e%HSQn can be confirned by

? eve an anti body of interest in the
s e Bunee geingptained/ mrthisgnarinep Srepestngtptic npumea prgcurson eells, they are

prefeéﬁfel‘lﬂltﬂah%?%{:& ﬂ%fﬁ%r Héﬁgd%%n&aﬂ% d‘lgéag&a Luc@%'f*&ﬁgﬂson%rdmease in

terms of thelr safety, survival rate, and network formation ability, compared to conventional

ways

mixed cell populations or dopaminergic neurons carrying an exogenous gene. Moreover,
since cells (or cell populations) of the present invention obtained according to the methods of
this invention are immediate postmitotic precursor cells, they can also be differentiated into a
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purified. See, for exanple, "Current Protocols in

Mol ecul ar Bi ol ogy" (John Wley & Sons (1987) Sections
11.12-11.13), for specific n? hods. A nonocl ona

anti body can be produced by novi ng the spleen from
an animal i muni zed in the manner descri bed above,
separating i munocytes fromthe spleen, and 30 fusing
with a suitable nyeloma cell using pol yethyl ene glycol

suitagleﬁﬁge ey S%H@clhtgtiﬂ vaed %i_?hitﬁ)?s El%ﬂll:‘rds %HM lﬂl‘?eﬁt, an&-ﬁleﬁ)tréﬂéﬁiibwhﬁ@ﬁals for
. pe carrje ut accordln e steln netno . .
variougLypes %155 W@Pﬁé@& iﬂP’Ff%l%gs%Yh%eHWrEﬂ%WFﬁs f%é?med using the
meth3dﬂ1?_)the Fi%&tlfht il@\kdihﬁ&:i)hle u@weit tnafxsialslgahtb,qnaﬂ'embll}emlrrpi’ '%o_fl' ;eqio‘} cells,
arti C a 0 C m selection,o
and e prsitaBinsk (g8 10t NS el ™ s plfiadoefa &
sterehtwgipisdxga@si_?aﬂﬁflfe bﬁbmsgc;mir%ndg trhx?ﬂpletmgadi intoathe ttalinir eln addition, cells
ure nedil u con n
may 58 b Bt dafihactt byt o it sl et Ring R Bt BaiRiyma sl (1955) 7
Neurogirg 6201 6@73 ), hamivalet alf (ISedvat et his (1988 xAnn.Nairaln22:1453t68) or
L vy | |

MadBEOR RN RS AR . RRLGY PP 19 Tor ifods of
transplehtgng wrdir iigsueshe est abl i shed hybri donas. _

Su lﬁg%g%}t 'Jhx 'cellst (;ﬁh ﬁ#e?&tt ﬁgfeﬁéicgpcean abso tl.{Sg&i g)cﬁglajcer%:ﬁes specific

the a 0 and ascl tes

i
“abdoni nal " cavi t§ a _nouse or such, i
to dopamingxgli¢ eawremipreoursiitceiln and gerrsspeniae tagach sagy of e enatiration

o " ur _ i . .
oGO0 YRR SRR, TBLRGRe fEhtboting
therapeyttis ftaraets &or Raskinpacy dipeass chisidating therpeiraionmiocessoilopgminergic
neurddB, AALALABEHIRYs ddifSha®BRvh bl 2) dwran | ymphocytes

that have been infected by EB virus with an i mmunogen

in vitro, and fusing the sensitized | ynphocytes wth

<Corfh¥3bn BY 6L Bxi8isich lseRp as U266) to obtain _
hybri domas t hat, produce human anti bodi es (Unexani ned

PuBlosENicdic SOpARISEZIERTIEAR PIBHEPICHF.GRhil wergRptagned using an
antibddi66 8he plefent nRetlbl tAIbe RYEBNa AltdrRPH i85latedRne specifiBally

obt ai ned by usipg antibody-produci ng cells generated .
expregirddy thes Plsng Tody FIPAIBL P sed 40 Hestigaterang it gencs specifically
expredsediib el B8IIRvE AR édiated, IO, B833b8eratVOB3mOBE ddpaminergic

W04/ 02602; 4/ 25585; W06/ 33735... W%G/ 34096;, Mendez
NEUrCR PIEGUISOT £ & IREfese gption; 5. nféglf‘lfgﬁt, eX¢a0 also Rasrd R
investifaé g(éjkﬁ:_s meqmlﬂma ﬁ‘oﬂm bhiodtiffeentiaidne dopaninipigid negon3ybinvestigating

thod i iich a cancer, gene i.s. intr ced-to.
seneq TR0 pHRECH Gpfot o feeels 88T oy bANg B0 60 dnerspr
pro1iﬂe15eutqglh°mn?(;I ttlgeswigimlqﬁaﬁutéoﬁ nﬁsan&id@e dudsgananaelpetentiel candidates for
.preoduce netd ¢ reconbi nat.i on techni.gues (.see . .
treatig B b P s I PR ARk (MG g solation
are expreniclouiefid, MacM |l an Publishers Ltd., UK). First, a
ge %,%Ir}dlgﬂgoneéfé)egg %xﬁ‘gss%}lt llegéig}{l do%aﬁjliﬁ)qulg nte{]r%g] precursor cells of the

hybri donas” o
present invention with those of cells that have differentiated, induced, or proliferated

therefrom, or other cells; or comparison of gene expression levels of the differentiated,
induced, or proliferated cells with those of other cells, can be done by commonly used
methods, such as cell in situ hybridiz&tion, Northern blot hybridization, RNA dot blot
hybridization, reverse transcription PCR, RNase protection assay, DNA microarray
hybridization, serial analysis of gene expression (SAGE) (Velculescu et al. (1995) Science
270: 484-487), subtractive hybridization, and representation difference analysis (RDA)
(Lisitsyn (1995) Trends Genet. 11: 303-307).

For cellular in situ hybridization, locations where RNA processing, transport, and
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-anti body-producing cells (such as sensitized

| ynphocytes). The resulting gene is then 20 inserted

into a suitable vector, the vector is introduced into

a host, and the host is then é8ltured to produce the
antibody This type of reconbi nant antibody is al so
included in the antibodies of the present invention.

Typi cal exanpl es of recombinant antibodies include

locag{n}'al Oiél?o % %@%&@g}cﬁg‘b éﬁ(?%}ﬁg%lﬁegsg%n%%mshgated by hybridizing

tOfﬂéRNﬁb@TtBﬂlﬂér RINdpreparsd &om ¢@]g ivath 2 labelingumelre specific to a given RNA
seq@&fcb b Oﬂf a@iﬁltfbﬂ”RN'A dﬁlﬂagcaﬁ Hé%té?llﬁ H'b%%z ﬁgu&g uﬁﬂ% gaoeqyctrophoresm
etermning reglo

conpl enlentarlty

Moo e B ewsermbnfnredusigoralk bervégiaizediF Rty by neng quantitative
ﬂucfi‘échxEQﬁ’ Xlt&%d@iﬁ?loﬁgﬁSﬂg abd ga??tfgg%%%&gﬁ%@@émﬂﬁﬁ etal.

X Rei ch
(19%82§09%n0P2%‘§t5§5(99@9’21}w@ﬁrapp1&a edp thecpresent sivention. 593- 6

Met hptlsn @ﬁ?g{x’é%rse #8hkeri oxilﬁéR(f&LQQeH: Exprd d sis, Téle expression of

fra ment prese I nvention ca produce

a SPFFI@atgF%CW rswlﬁr sv@ﬁiéiﬁfh oN@@%éWf@ﬂfl@ﬁrﬁﬂa smgle RNA transcnptlon

prod®i esl Bnato Rt £ ahlyRe £HAY, %ﬁ% pRUERt AShRRPHR r&ferse
Al ternatively, an anti fragnent can be

Uang‘?faﬁh&’&é’&l%yﬂ)g@#&ﬁeéct@ﬁgqs pRIEed Ay qsagﬂxpa@a@lﬁrsm@maand

ampJERetisEb d%&ﬂ&%@rﬂth@%édi&%gfddﬁ&%@?%et&&@@ nﬁgqbgﬁs@ms
etter_ and r'wmtz

h 1527 2968
Pf°<§“fs§§§ \%@?ﬁa%gﬁ?&gﬁm be idppiifiedzey myalyzme theserpuedugiia  See, for

aBis R he nﬁel&ﬁmescﬁ&uhﬂ gfk&ﬂ &R 994h TRim AL TbRet. 3655%4 for details.

1986 z mo 121; 652-63; . Rousseaux 35
a q?‘ibé%‘;mf SXBreSSORMATTR I AMANIS the meéwa@ethod

Whlﬁi @gee@mm;eof&@%ras):m infentionli bapeghdy ?re?éife’dbﬁ%@% &ffits high
resent, inventign |nclude bi specific ant i bodi es
Spee(dBE’%)se N, oﬂ?dg%mf’gﬂ and such. Ml ti'specific
ant iThedffkgenenof F@emxpﬁsgﬁaﬂ s&ﬁeﬂ@%i@ﬂﬁ: déb?f usihlz a DNA chip.

Heré E@éﬁ&%agﬁ/ qe*%su g&é@%&; 1%?% agllégho u ep }Sgﬁaqlones or such,
are immdtsiliged(dPa lhﬁglﬁde(ulgyg@ a B@? orf@irfafSduch b blass 7 &or example, in order

118- 2) _fusin t.hat rete
to ey gl AR SR ACIpRS PG el iniseshgr
ohgcﬁxﬁﬁ&ﬁ)ldédaipuﬂﬁf {WEach&'g3He , e indhobiliged) o 4 &ﬁp t@pilold & a microarray.

tic ce ression systens, suc
Newf, RPAYE" R e RSP Rpoo!E S Ron BREafcpel® HE g present
mvenﬁntan or gdheilﬁéredmfftéd: ﬁlﬁiite@@rpfdlﬁﬁa‘[edahﬁreﬁ@xdl &l ttdatadrwith reverse

t ol
g5 R phhvar aimty eulimE sPRRS Frilh < i vidg fuorescen
tags Phythectags, Bhd ti’rmﬂmybﬁ’&aedmx:ahb mid@arrayl 7 GAL2H6sult/aendd thit 2@¢ actively

Cancer .43: 4-9),. t ot her
xrised P Sl e actl REPEAR afdf i o hoar G et are
not siguofi¢aniiyleapressed hypeptavde p&ﬂtenﬂagﬂ: nSNdrhely, tha flutescent signal intensity

L
T I T T
ohgqnaplleotuﬁeccmjthe sbip, roflests g exixtdsé}oa 1eﬁpaﬂeaah Eequence in the labeled
f anti bodi es
OIS B Lo FESOUREN AU STHAT,

In addition, multlple genes in dopaminergic neuron precursor cells of the present
invention, or cells differentiated, induced, or proliferated therefrom, can be simultaneously
analyzed by mRNA differential display, which involves reverse transcription PCR using
degenerate PCR primers.

First, a modified oligo dT primer is prepared, in which one or two nucleotides at the 3'

' terminus in the poly A tail of a given mRNA have been altered. Then, a reverse transcription
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15

using Protein A and Protein G or according to the
- . protei n purification techni ques described in detail
- - under. "Production of Polypeptides" (Antibodies: A _
Laboratory Manual, Ed Harlot¥ and 15 David Lane, Cold
Spri ng Har bor Laboratory (1988)) For exanpl e, when
using Protein Ato purify an antibody of the present
i nvention, known Protein A colums such as Hyper D

reactmﬁ’ (RERiQf ou%%EiH@ 'ﬂ%stStaERﬁAs( 1%1%35%‘11?%@ ulBr &Q@%’f thé}?resent

concentrati on resu ant| can

mventle@t%liﬁdlﬁf?@apnayteﬁ@amhifwgteﬂ heer ;cr;a:ﬁ@@olaﬁllmo kerigspdéor

- expresilblp&ﬁﬁlpm‘is ke9d3 %ﬁﬂ’é{c ABds RAY. 212@2@3215?” If the altered

bi ndi n act|V|t of an ant | body can be determ néd by
nucleofigsis ap bncibe bavng 2 "6r ipyedisichpbatigdherdedttail canbe

self::c\‘m'!ltzll‘_st hihpEiFedTe tHBE itel ZUHEidB UROTSSAYheh MA%VH%‘E?Q&

_ oassa (RI'A) net hods, I SA. Wen
immedjage Egé"g}? e pakiA @P selRelivet %&@HEEE i &Kt 2B Arhigary nucleotide
. sequentd 6§etbohm’03£ndléo¥1ﬂgs i‘iirléﬁgtﬁu éd’ {0t USdns@Ssedordl ﬁﬁlﬁer fpd a PCR

tJde of .t res en i s. adde nd
amphﬁeﬂéﬁi IgACtion s | %aIEBGEP‘z% tﬁ%’ﬁ 0@1@83‘ Tarinner@aA g Sgcond primer.
The anfpliiestiondodiet & subroRHES 560 ﬁh&tﬁdﬂaﬂ&n Bylelegttdpgbofbtisafsing a Iong '

polyecty RS i  BagHIE LB IO BN G EP BB D Stapfcally

- expresSEd(i‘Ilﬂ eithie Xie, cetls 8L he pakaelt iatdrtioady ﬂiefb@htrolr&ﬂs) gati Bedetedted asa

oand off iR G B e g hER1REh BRPd BB 1%°'rﬂ'teﬂﬁ-ﬁ can also

- be used)ﬂoaahelyzSem&dS&d odmdidehtifidbigeles.at t ached ‘to t he

SRR g 8ot ARl Bled iRt s oneofthe
preferapleaaplytita ssthdds éommoﬁﬁly ldetediingptha eXpressiqn afariatpe number of

g transcri %E)S fndﬂﬁtg N b?irs%d di 1Y %h q{l\éﬁ gr%ct%g ?r%%nr @ka ﬁalfﬁmerglc neuron -

£rop neasurlng

o precursabsdlsbﬂrﬂmanﬁmt mddmtiarxp oy ceﬂlsahﬁiermnttamu Indueadaiot pitolliderated

20

30

- 35

e GSUEIR Sl AR NS EORNRS B SRR AL SN RE],

biotinyjstedsadigo (dhypnimen am:ﬂman breated a\dthtacfopnbase yeqoghigingpestdetion

| 'enzym@%‘ﬂg‘}cﬂgrmrg’ﬁﬁﬁﬁﬁgn feoﬁl -leh B8 %gxfnéntg Qgﬁtgﬁfa Iiubﬁn ggmp at . |

hIS t1on

- their 3' fesmimusd Noxb Bx%ﬁ-w@ﬁgérﬁaamegm@rmmu@tﬁdw@b strmavc@nlf@r ' _
' bmdmé ha{‘hg%ﬂn@@l)ﬁ% it gRfided Igig&)%orfr&%hs ahd SR8 Fﬂa%gbn INBERANKed to a

i seases such as r ki nson di seas

different Sorlesiraried olipopenkatde geptlinkrmsa oTRe. [Tbeshitkers are

A : .compoi?ﬁ\rfr%rttlb R ro@xruﬁ gds%l@stﬂﬁﬁigﬁ i hatil &Y cgﬁhﬂi{ﬁb’n‘fﬁy to the
25
. nucleotﬁiem@é@ﬁafg:geahaﬁk |0Ythe‘lf$-ltﬁ)etrgﬁﬁct?dﬁFHn§§xﬁe ecla%y pept i de

eno 1 ONns opanl erglc neur o

sequengsy gf Br@p'uél@g |p9rt1qaan’fban@d BY {heaptien of the archipring geryne (ka5

of . the present invention,~nanely, immedjate

| predeteﬁ@@@ﬁﬂqcatlwtn@jwaqﬁhﬁ% 28ibp aﬁ@ﬁrfmm &Eéwg%tpnégp) srvipgasa
 taggingR@z PRt ETEELEndY) %ﬁ'ﬁﬁé‘iﬁbhﬁ%e@l&n@é‘&f P ent length for constructinga

'PCR-specific primer. Here, the linker-linked cDNA is cleaved using the tagging enzyme, and
- only the linker-linked cDNA sequence portion remains, which is present in the form of a '

short-strand sequence tag. Next, pools of short-strand sequence tags from the two different

- types of linkers are linked to each other, followed by PCR amplification using primers specific
" to lmkers Aand B. Asaresult, the amplification product is obtained as a mixture compnsmg

Inynad sequences of two adjacent sequence tags (ditags) bound to linkers A and B. The

: amphﬁcatwn product is treated with the anchoring enzyme and the free ditag portions are

linked into strands in a standard linkage reaction. The amplification product is then cloned.
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agai nst a 65B 13 pol ypeptide of the present invention

wi-th a cell sanple containing potential dopam.nergic:
- .neuron precursor cells, and,then selecting those.cells

that have bound to the “ant? ody (see Figs. 12 through

-14)y. The antibody may al'so be inmobilized on a

sui tabl e 10 support prior to cellular. contact. :

Alternatively, cells that bind to the antibody can be

DeterniSARaLdr VR dloﬂe@scxﬁiéféoﬁqc s&;\e(.\%ﬁ&'(;@a%%ts B 16%Mbtain W‘réa!a cﬁﬁ‘ og

anti body and al | ow ng ind, and purif

-~ consecyiiyq Gifagy obennsient légg'fhp h¥he Bresense oAmRNbE ugrresmnd@g &h?ﬂc tag can

then bd iﬁeﬁ[ﬁe@%b@ﬁ@ﬁh 18t d&t@ﬁmu@ﬂicﬁ?ﬁ"tﬁe blBH@E‘hﬁ&ébtid% sEtgﬁHnHQ AMed
in, it.can be purjfied on a plate or ¢

mfmﬁ&mw SHIUCRA ety @@#ﬂéﬁt oavidin. 15 In addition,
63Bb@adtidf h Ehcﬁgfcﬁﬁli i9 ﬂe nﬁ?%&i fo Kl%nﬁatgra%lé R?ﬁthvﬁlﬁgreﬁﬂ

- I, 0 see IS ex ressed
expresgich @H&g&l ¥Eioug “S%F P%c @Esg?e s (g longregeae specifically

expres®dGh dopddghergicieur reélﬁ’sdr Q@ﬁ@oﬂtﬁ@breg&t Ben@dh) R e8lls

) dlﬂ'ere%tgﬁgqg mué?j{ Sg(p)ll'r %ﬁ-ﬁ ]g%s%,kﬁ %%:gafgégge@hgw cells of the

- presentSitigéntion CPONA S%ﬁlp@é oﬂ d&,ﬁs 658 tkated ROiryRet (hdfinafter referred to-as

test Dl\g&oaﬂeggr]:%\ly&ﬁ‘?f;a Sth grcgﬁgg_% %&%L%%ié% %}%F%gﬁed to as driver ) o

- DNA).p&Ftiei test DA yind e dedver BOR tanl ado teaistd Bitertivaipeatly. Fa@rany case,

soes R0l e 90 B e B SR ke R e

prepared3est TANA rohiked pﬁﬁﬂaelage excadgiof dhiver mﬁpmrd denamded foeform
single-FAOUETONRY (RSP Robnble " of e ool R S arver

DNA carebe mnlaf:ndeas ldDBhiB-Streﬂlded JDMheosiprising balynthe tasd@l\biomneme by

s 8Bl SRR G SRAR P B S0 BhhL 1: 104

and Yapmegaettal. |(ﬂ1_9ﬂ9jN®InIe\ﬁemht 21 3319, fanfpttheradpteikstanrtyis method.
IoRRRNER iy LOEHANIRBLANR S k) ISP SER e of e

olnven stm
test DNzk thetiisgiot pressint in thcdnvtxeDEﬂf rod mbewrsépby ateddn the fresent

 inventiGy IIQEF@]&‘ Z?Yhey g%@ﬁ)ugg &%@%ﬁbeﬁ%%gﬂa ?nn %Eeéf) ?ﬁﬁtsﬁ%b Prefds Genet.

11: 303p? é%dﬂ@@ﬁe eeall €985 Prar.Math ekogél %@tléﬁiﬁ 823 3504, fmmﬁmd@tmls on

:’_thepmgéaqueﬁSB 13 (see, for exanple, Unexam.ned Published

Japanese Patent Application No. 2002-51775). For '
dstenep seecifle tpslopamningegio Beuray Pectspsealla.car G@Hadlfﬁem@ﬂteée@duced,, .

Cor proliferigh oRIR AN 0 dect AP LATHHAIIIR UKL e UG o8 biTRerted into

linked to a pronoter region o btal ned from ana YZ1 nNg

vectors(of §uqhs T pequcasdemninpianend|cxpEsion anslsissusing i various known

methodd@esctibbeshdvat er, can be transfected into cells. In
addi tion, 35 a gene encoding a marker can al so be

knocked in at the 65B13 gene |locus. In either case,

<ScreefiRg UsfrigPréirdcs CelMBRr#Rh 2§ hf thddy>det ecting the
- expression of .a marker gene specific for

: e present invention provides a Screening method that comprises a step of

contacting a test substance with dopaminergic neuron precursor cells of the present invention,

and a step of detecting differentiation or proliferation of the precursor cells resulting from that

“contact. Since compounds obtained by this screening method demonstrate a regulatory
function in the differentiation, proliferation, and such, of dopaminergic neurons, they are
_considered useful as potential therapeu_tic candidates for diseases caused by defects in

dopaminergic neurons,
* Here, the "test substance” 'may be any type of compound ‘examples of wh10h mclude
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26 dopam nergi ¢ neuron precursor cells. The cel

sanpl e used here preferably conprises cells of the
ventral m dbrain region or [l culture containing in
vitro differentiated dopam nergic neurons. In vitro
differentiation of dopam nergic neurons can be
carried out by known nethods using cells such as known
ES 5 cells, bone marrow interstitial cells,

the dxfiﬂi@ilb@btoﬂﬁ&s e géﬂé"lﬂﬁﬁidsV%tHéﬁb o nft@&culd W&gh‘i Bé#pound libraries,
nes Transl atL !?nternatl on g gubl l.cat | N%
syntfg_mo ylespmt? gﬁ%ﬁ?@ §féeas?$ ¥ bpcieria, ﬁe]g)?mlcro ial, plant,
or aflimbB reﬂ&ﬁdtg rall (IlEﬁtb(bblﬂapI]lcaﬁm :)N.hlmhl@ lcullﬂa*elﬁﬁﬁ&ﬁp bﬁantg"qﬁlhfféﬂ eflpartially
.Japanese .lransl.ation o nt.er nat na u cat
p““é?ﬁ’g‘?- ¥rPy 7o) magpe SRaiigsi Rint o H’P’é‘??? GEfrgeds: E‘?—*ﬁr ‘L"Héﬁhage peptide
displig pidraese, andacts| ati on of | nternational Publication No.

oS RIS on AR 0B R B A Bp PEREN By coip W b status of

the ceB 4In:thetabsenng ofitleitess sbstintai el cﬂuﬁbmn&atudmaﬂmmleﬁegatlon may be

dete{{gdjéfﬂlgg&%lloﬁ a?r Béﬁli]\ﬁaé%%%nﬁer a%}c?os%ogel\irtby&e%e , R cﬁgléflnﬁﬁcation
ofSLbsten@lswdun@dmncfeﬂs, sueh as/dopgmdipani nergic cell's from

neural tissues that nornmally do not produce dopam ne,

such as the striatumand cortex (Published Japanese
<Anglysip of 638 BnExifressinneRepalatersidleguB i cati on No. Hei

10- Sht dvemg(qg;srwa@s arp&&)&éggfoﬁqe%ﬁatamg ol¥PBXBF3. An

condi t1 ons n reporte
expressionapgilatgryregioand e mmbmvmtwncr@p daickued iﬁ@nhgqmpm DNA by

knovirPBIhbdhegng ﬁlgéﬂﬁﬁec;ﬁcﬁ%?ltlﬁ%dr%n?fmbﬁﬁcﬁf n %& %ple a method for

Publ i cati on | e used in

establighing hedganseptismativir pita svei aé the: 8k wAPRipe Bethody iskapwy and can be

used @h thetﬂ?@seﬁf iBs&ttionl (@%ﬁ 'Efngfh@eﬂﬁ@{ SQﬁpl@m@ﬁd 4, W@él@Eh@ﬁeenng
i sol ated or cultured dition, it

Expasigecas Begigeolfenogr %‘Eﬁﬁ?fﬁg Divigien, T st qf Mediepl Sience, The
Umv@fsity i@? rmtqezr edal ?lﬂ@m@ﬁé Pmﬂﬁ,hin@fe(lﬁs)tpbesm-mn: Il g\éhi@fhil IR
be. safe 0O Ce S 0 S a suppor |nc
eXPIESSion Aggulaiory region of 4 1gepe i?ef!qﬁrql?wé%drsg&qm@g BEcHABIC A library,
usmglﬂfli]@@bl MisA cbrﬁ?ﬁgﬁg b.QSlI@g%lst@érﬁeI&U@ﬁﬁ Pefegdbds s 305@&)@%egment of
an acltlv

a arco
the ene’t 5 Rerdininalin RepsBbEvED oAl pp P ign 3#19%13%4?5;1 1476 of
SEQ ab 169Nt ke tuclepidet e 128 b€ SEQADEN QO 2parA tlout abtained in this manner

.h of th
contfT K RO e PEPRe! 1 FoRPumog: ARt Ragonsf PoRRERBuPLbY
exonndeasereatmedh dr ateh, anamypnhs sBcarpem@d tsequem:e ;Istmiay C@nfolwing a
t t
poter P B Rion SRS oML IF bR 18 eRBeliith, engih gogulation, and
suchwisiiighs repentgrtgene sharpy makitg st possible to aefeouie theynimum unit

requig 9@&5’&%1%&% tﬁ‘l-?%tm orf ﬂl%bgﬁ%q% gﬁ%etsglfm %%’n J}g?egqgﬁ !)fg the present

. al ne hr's ner ar e
mvenpogcur sor cel | s, they are

(ene expression regulatory regions can be predicted using a program such as Neural
Network (http://www.fruitfly.org./seq_tools/promoter.html; Reese et al., Biocomputing:
Proceedings of the 1996 Pacific Symposium, Hunter and Klein ed., World Scientific
Publishing Co., Singapore, (1996)). Moreover, a program for predicting the minimum unit
required for the activity of an expression regulatory region is also known,
(http://biosci.chs.umn.edu./software/proscan/promoterscan, htm; Presiridge (1995) J. Mol.
Biol. 249: 923-932), and can be used in the present invention.

The expression regulatory region of the 65B13 gene isolated in this manner can be
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preferable in transplant therapy for neurodegenerative
di seases, such as Parkinson's disease, in terns of
their safety, survival rate, jand network fornmation
ability, conpared to conventi0nal m xed cel
popul ati ons or dopam nergi c neurons carrying an
exogenous gene. Moreover, since cells (or cel
popul ati ons). of the present invention obtained

used&@ sRiddE@pitoteih BLINRES ki RS fod Podthiitdtit BYRMih@Bicaie8ron precursor
nedi ate postmitotic precursor cells, they can also

cellskﬂ’é”ﬁﬁ’fferentl ated into a 27 suitable stage by
selecting in vitro conditions such as nedia, and are

. pr raple materials for various types of neural
<L1g??‘§¥?§ﬁﬁ§?ﬁ%°f'ﬁer apy. Wien neuron precursor cells
obt ﬁiermelsanﬂnmglﬁdn@mmﬂq;isdmganﬁsetlm;md;;qxepudeswé el poasent
u S n r.eferably 1 103 to 1 106
inveffley TR philobf RSBl 8P pPaseR LA hyen ot donbe and
thus ameehctu@nmm embeddbd evifiin frerog]ll madriterdné m Manse. er"élnrtsapokypepndes

are bgﬁt{ 't% bé: rvgtvﬁﬁ t}r ﬁleug%tntal onpo%rbselc%ﬁe o? the arpﬁg @tneg(%gessmn in

dopatmyingigis Ingwios grévyrset gerlbsmngadta}ely 8¢, ceBa:o'klewnd eflhud, potential

hgam(.l %Hnlld? Qeﬁbnﬁ?}ate %Lja%g ore %ﬂ\tg GEE gg%tﬁﬁﬁo&ﬁﬁéz ?)J 'ypeptide of

the p@zentmwenaey n@y be m@} far oe@taﬂag th reatiatiosn ofaloparprgeziy neurons
in vidoe Wk %@? andIn vARI- Ir?ili@ntléfﬁ‘g% 4ﬂ1gan61%r gg&lggéflﬁldgfof the c prosent

trans antl ng neuron tl
invergony %B‘Olpjp%t%’éﬁ wof theweerentdnvedionaing @ cedidae eomgomlﬁcﬂraﬁ@t contacted

and t&ﬁ&?ﬁ)r %Qietﬁéffehge oittﬁncﬁﬂé’aninrtﬁfsg:'age Q%H[y%@ ﬁHee&‘ﬂ'iesﬂésent invention
| s, and genes specific to each stage of t

el
can e ‘a’h%ﬁnmf’blbﬁs%%weﬂ ereambedierd iy tb%ﬁ%lhﬂiﬂﬁéb@ﬁns There are

no patEsl A EmitA RAY of Ak @h&ﬁa@%ohh%@ﬁn&soéx CoTviifich include expression
t her peuthl c targets for i nson’' s di sease,

produgt hgriehdaHE THBYRRSRS Arrateddoms Magap araeRispg; @xtracts of

varloﬁﬁg/[t)@§1§f cellB, %ow%ﬁﬁﬁﬁhd‘sgaild?)‘ége fides Bt PiibeRAN&S dfved from plants,
cat or rison o ne Expression Level s>

body SIS ARaE < O R SEPeTRR apd Bexiids groups ranslompy, pyaquced by

the ph@e&h@ﬁ;&h&ﬁdd (s vng. Biiibl nm 3@10W(1®Dlj)helrpicﬁl$tﬁm the candidate
terial to isolate genes

COHIPQBQ@ gjgﬁit?ﬁdgfe b&eé%‘g'é’ e cells. They can al so

be used to investigate and i sol ate genes specifically
Brief%)e eXDr eS¢ ]gl in cells that have differentiated,
ated fromthe dopam nergic neuron

pr ddgl rlsshows elid DA stqenps rithe amirvendid osquencs (dddBl3-an, The

. can Iso be used.to nves e genes required
31gna£ Soelq}ﬂ?3 iR g angrabrang dorpain ﬁ‘reo‘ﬁn&& 61%5’#1 nergi c neurons,
by R Figl\Zeuhbwg el dNA genescd dnal thh aminodidid ssgeetceaf 6B 34aon The

31gnai &éﬁe er af] Qrgh%lﬁelﬁﬁ?)% @&Xeﬂn%g llflndeﬁﬂ} Idat %ﬂts cir{l? Wé ?ga cgt{tlnuatlon

romthe original precursor
OfFlgdch genes are potenti al cand| dates for

Fig. 3 shows the cDNA sequence and the amino acid sequence of 65B13-b. The
signal sequence and transmembrane domain are underlined.

Fig. 4 shows the cDNA sequence and the amino acid sequence of 65B13-b. The
signal sequence and transmembrane domain are underlined. This drawing is a continuation
of Fig. 3.

Fig. 5 is comparison of the amino acid sequences of 65B13-a and 65B13-b.

Fig. 6 is a schematic diagram of 65B13 structure. The shaded areas indicate the
transmembrane domain, while Ig represents the Ig domain.
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25 treating di seases caused. by defects in dopanrnerglc :
- neurons, their deternination and isolation are
rextrenely useful . Cbnparlsog of gene expression |evels
i n dopam ner.gi ¢ neuron prec‘?sbr cell's of the present
invention with those of cells that have , -
differentiated, induced, or proliferated therefrom
: or other cells; or conparison of gene expression

e o

: p
analysﬂééxhﬁl ¥ Meerbreiy by, Besitu hyibridizaton. sutsrsaagtaleerorss -FastiontB

Pa:asa érg'J sZREh AN HENahiGhR, R tvbinRih dE ir%ﬂ‘cor%Q’\eBd@Erebcllax

hybr | di zat'i on, reverse transcription PCR,
an()féwgt ection assay, DNA microarray hybridization,

squg 3l 1sa@alo\f§>h§mg{a ﬁ@&foxﬁﬁgﬁe% u@@ rm mﬁdetekﬂres%fdﬁ
cl ence 270 4- 48 ubtractive

* analysihn Bl 45 SO REIR O Bpiea ARG | ASrSRLE, BrNEMC:

CompdrBEMbf B8 ek breSsidrsiBiond 89631 11, k168 aGe N AMI3hovaPRs fkhyed
For. .cel %ul ar i.n sit t@hybrl di’zati’on, |ocations where"

gelnsdt Adrddport, and 28 localization into
t W@g @Mﬁ eRttas @h@t@gﬂiphk Ehdwifls Heduallts ‘é@ 55]5133Mexpresswn

anlysis R AR bty e A 3 i AgYSP B GY Bt (T

expres%io@mmmd n s&eawbﬁgﬁaudm QQCBSBIQI\B "FilI\IAl si ze can- be.
r.p.ne e fractian el ectr esi
VEHE TR S Sqaghals Bt Bhvae fiesaes Son Bef of PSPl
nﬁdbrai;m situ by using quantitative 5 fluorescent in situ
|zat|on FI,.S d a di,qi i ma m osco
(B 106 Eicbghalic aglha? Yool bl 6554 >\ TRE G, Boeihf R¥e e
o aﬁ}tg i12 dbd schematid dlagfm derhongmatng tlﬁﬁnetWtBrfolmpmgtmg and utlhzlng
ranscrl on .PCR f or. essi on
doPam{n%gﬁ% neur‘gn Prﬁcurs Qgg}?lgﬁ a%]antl gg Eggﬁtﬁ)g gene can be ‘
T Figy ﬂBys aqphmogrhp]m sldeag rhmrs(presmbm amiysixf results of @58 1 RIIBy3),

vt ETEESGAH €1 BRRAE by AP - S GEICH A e

anhboctwmm:sithpmtﬁ@R V\,hen the reactl on is carried out

u% C%gé?%(é)%tt ﬁ?gﬁk)&éa e pr d Oov@?gtam ddg%{y‘égtrés%s of detectmg
65]313@@!@@%6%% 8 @@&mnoqmrmdt amd@dbyn thiet(4) nral.tral enidbrain region

of E123 %(H&E @&bﬂ@g all?(fgi‘:o)dc%ﬂy ghﬁﬁo&ycoargﬁ{neﬁéh%ga% : g%lgmll Rrecu-rsorr

cellsdlﬁ“yrcetmte@fromES eq!@gn)vztrwm Mbl . Genet. 3: 559-64, for
details. Wen a qui ck and rough analysis of
expreSS|on pattern i s denanded,  the present nethod 15
ge tos Gagming: Ot toeaveatiothe present i nvention is

p%& bfé'skjnﬁ 'iﬂ%nﬁ&?(wﬁﬁ 5@9}( 1hiled 81 MBreYerdillwifl IdtentS %Qamples but

%ésensulwty S|rrpI|C|ty The efficiency of
it is notfg Cé&ﬁﬁ”é@ﬁbﬁﬂg@ﬂe@ﬁlﬂ%ef@an be |rrpr oved by using a
DNA chi p.

[Example 1] Isolation and Sequence Analy31s of a Gene Specific for Dopammerglc Neuron

Precursor Cells

To isolate a gene specific to dopaminergic neuron precursor cells, genes with
differences in expression were amplified by the subtraction (N-RDA) method using RNA from. -
ventral and dorsal midbrain of E12.5 mice, and sequences of the resulting genes were

analyzed.

1.  N-RDAmethod -
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~Here, a DNA chip refers to a mniature array, in mhlch
ollgonucleotldes DNA cl ones, or such, are
i-mobi | i zed at a high dens&iy on a support - surface

"such as glass. For exanple; in order 20 to carry out
mul ti pl e expression screening, cDNA clones for each
gene of interest, or oligonucleotides specific to each
gene, are i mobi | i zed on a chip to produce a

__ n1croarra Next, RNAs are prepared from
1-L éﬁ?g& fic neuron

pﬂ‘k@i@llﬁwmg Vigomictevidey wg@féﬁag&iaf qlhgli, %téd bﬁﬁ%‘ﬁ% gt 100 HM .

| (ad2: aﬁégﬁ@g) af a%5§9a&3ﬁ%ﬁi UK+, faﬂﬁ?aidélwdStAh adb@d L3S +ad13A) .

ase’'to y|e DNA? Next, the resultlng cDNA
ad2S: cﬁg%tmh@acaadamﬁbm Pscent 25 tags or other

ad2A- ﬂFé@%} (egtgﬂ?qumpll zed to the mcroarray. As a

are_a expressed in the
ad3s: g&ﬁﬁb&ﬂh@@@g@ﬁﬁgghé$ @@ﬁﬂﬁge of the total |abeled

qa t-are not significantly
ad3A: aé’ﬁ?:ﬁag@i@d %@e ; tage. Nanely, the

ower ly,
- ad4S: cﬁéatggg@@mgwgﬁhl( %ﬁg @3 whi ch represent’s

. oery) a | abel ed cDNA and a cDNA cTone
ad4A: cckgg#?gonucleotlﬂgggﬁDggg 22|p, reflects the
ad5S: eagatgsgafragtaigacagt Uéhce in the | abeled 30

ad5A: Q%@&C ?DW ignabl es the quantification of gene
&ipressi In adg%§ ﬁigdﬁﬁ ple genes in
adl ‘cells of the present'
38 cgbq@taan@tcga%tgwgw B 3D el ls of th

, ad13Al &éﬁ{&g sEQIQ,erszde fferentiat ed, - i nduced, or

ed therefrom can be si rrultaneously . _
analyzed by NMRNA differential dlsplay, whi ch invol ves

1-2. reﬁﬁqgewkﬁ@ﬂﬁcrlptlon PCR usi ng degenerate PCR
prinmers. 35 First, di | RPsall fnidrhifEregionas ofE125
' pr’.EC}ff,v’a‘slrR,i‘dA a5 PRnersd %%n?‘h ‘tétn\%gl £l

nucleot|d

mousd J B Gadh SITE) Bl thaRNcasy Whinideis (Qager {4l easgranded cDNA
a e

d ver r i Rirbraligdstan Withrestgction enzyme
B ok . b e,
‘Rsal, RIRFH £R6d CeThscOR Al pusifisA byiari EREYD FOURUI

IfTferentiat o d d@ﬂﬁ7@ﬂhﬂmﬁmﬁmﬂ24mnmﬂ
cyclescefj J0geeends 8t 5%&2 510 %Fcongé gt:ﬁt?ggl %I?ld%foﬁ[fl t % l“% ag @%ﬁga out usmg |
incub@tion 4t 7943 hsibibiadZS as the PﬁsleReSIn aljcasesp %%

“altered nucleot RNA h "C
v S o Gl T ey o

tail can be 5
ehgggkwgiyphnpllfled If the al tered nucl eotides are

having “TG" imredi ately before the.
vty M SFE

be selectively anplified. Next, an o
ar@hﬁm@oQSnwcleotlde sequence of about 10 nucleotides '

éﬁn h |s ared for use as a second primer, and -
ﬁ ion reaction is carried out using the
nndmbhedpdllgo dT prlner and this second prinmer. The

"g§§?% .%p3%§§gr is subjected to size
ect

_ rophoresis using a [ong 10 |
poI yacryl am de geI By using such a nmethod, cDNA

1-3. 2:{ é\?&%fpfrécﬁ.{& BENA SItoecl fi Cf\l l'y expressed in leu t he; t he
- C aﬁl"}twnd?ﬂangdtj?f{sgien | nv%u‘tﬂe? Qmi)){nf‘lec{1 gy &%%I{tﬁlg 48 9ldCsfor 2 minutes,
and then performing five PCR. cycles of 30 seconds at 94°C, 30 seconds at 65°C, ar;d 2 .

minutes at 72°C, and a final 2-minute incubation at 72°C. The cDNA was purified using the.

h
Qiaq uick PCR Purification Kit (Qlagen) and d1gested thh Rsal. 3 pg was used for eac

' ‘round of subtraction.



~ band. only present in the either sanple that has been
el ect rophoresed. This nmethod can al so be used to
anal yze expressi on of unldegélfled genes. SAGE
anal ysi s does not require a“special device for-
~detection, and is one of the 15 preferable anal ytical
met hods for sinmultaneously detecting the expression of
a | arge nunber of transcription products. First, poly .

1.4 A ﬁgﬁa racted fromthe dopam.nergic neuron
1-4 41Qﬁcur iy | s of the

pre or ce resent invention, or cells
difht eddh ainplifed CDNMa;dgrtbwr apr;rblﬁeﬂéﬂwan@@atmm@r%f’(& dn 2 minutes,

m iy ORI e ety B et

minutes g2 °Cs ad @ Hngh 2-minpte grbisign et 7%°<§bgn qu@@s prgliedpsing the

| Q1aqu13@P€RZMHﬁicﬁt%}9ﬁﬁr(@%DEﬁ 2B AE wither. 148 éﬁﬁ AHA&EH %0 ng of

fragrrents contain 10t n group at their

- the RsaledighstrdcDNMext , the AE-treated fragnents are

10

15

i ncubated with st reptoavidin for binding. The bound
cDNA i s dl%{ll ded into two fractions, and each fraction

1-5. ; &ishronod phrdbiragdony different doubl e- st randed
: 0|Mm|aﬁ@t%éiﬁ1f\%€| f}idﬁéed(ﬁ'S@Kﬁfdﬂs 143 @hd B|4 aBbteéefefds xﬁixed Sethanol
npose (0] rotr I.Ng sin e Stran
. precipiffd, %‘ﬁﬂﬁa\ﬁﬁ%@l"ﬁd el ahﬁafc e mf‘aﬁ oIS gubation at

98°C, B gg&en@pcnfbuﬁ’elw nwmgﬁwa@ada@ﬂt | Aftef ﬁfdiml SOMinkiee of incubation at
Cctl on :

anchor,i nucl eot i de
98°C, |a2($ s ‘gé’&{;@fﬁﬁeély diz égtln%sct‘f?%) égP%‘érF Tiction
e Wﬂlﬂﬁdf(siés&ﬁw BEmat, tike h}{bha&eﬁ eDNAREs hraghfiddiby iﬁ@uﬁﬂﬁhg at 72°C

for S myEs G Do d0 Eke ot aNaecope ahIRanD SR SATieTg 2

- minute@ bt MY | Negntthd aﬁgﬁﬁ\ecrmNA@mtdE tedw@ﬂﬂthe RGRgIpaaiNiciease

linke | eaved us

(rakarf o TBlyint e hSne HITLUREEPCR SRR > TRes R RE: ARhBRd by

” mcubaﬁﬁgwtmee fpo2 trimutes, emhpafommﬁg tHhPCB grkes eﬁBO kevohdreat0dP@) 30

20

25

second pt S IRE 3 bUETE R0 g B R R o e

types of linkers are linked to each other, followed by
B gﬂﬁ!lf cation using priners specific to linkers A-
1-6. nog result, the anplification product is ‘

0 ﬂtlﬂldﬁ s PER buffinwas raddabohordrigsefithe cINA aplfegus theefirstrfound of

'subtrac‘n\‘.\g Bﬂk@ﬁﬁ@@%ﬁﬁ%ﬁﬁﬁc Igg%lﬁgﬂeé %@20$§%gﬁﬁéﬂﬁ¥%ﬁaél was

added. t Hefiexmobiher hgninvtey ofipcubation h@?%@emﬂ%m@hrbmdaﬁtéyc for
16 houkd nked.into strands in a standard |inkage reaction.
he a lification product is then cloned.

ndizebeDYA wasadigdstedavith Read| @@tp@éieé@qméﬁhee()@anwk PCR

Puﬁﬁc&?ontﬁﬁd er W@és'h@ﬂff?:@%%gfafs%ﬁ I)Vﬁcﬁidahgg 8t @f"C for2

- const ant engt h presence o respon

minuteg 404 peefgrmissr 1 Aleeydas of 38 neqonide at UTCe39 pesandsas 65° and 2
minutef! 8 20 A3 4 A2l iR SLAAROR N ¥PACE TP R S%ﬁ%@'fﬁen

i nformation on the sequence Lags thus obt af ned
digestedtithy Beadi foHo Wb by dh jtign of gd 4requently used for

cloning a gene with different

1-7.  Second Round of Subtraction

20 ng of cDNA to which ad4 was added in Section 1-6 above was used as the feéter

-and mixed with the driver of 1-3 above, and the same subtraction pfocedure used in Section
- -1-5 above was performed. Finally, ad5 was added to the cDNA following Rsal digestidn.
35 | - |
1-8.  Third Round of Subtraction
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expression levels in various tissues or cells, and.can’
al so be used to clone a gene specifically expressed: -
i n dopami nergi c neuron precuyrsor-cells of the present

i nvention, or. cells dlffer%@tlated i nduced, or
proliferated therefrom First, from the aforementioned
cells of the present |nvent|on ‘a. DNA sanpl e of cells.
to be tested is prepared (herelnafter referred to as

oS5Ol s L L PSRN bt i na.

- mixed With theediveDNAl grabovtiand thiesamerbiractiongirecsdiee ugedih section 1-5

I the -
shove YL GEARAGHCS Pkl 1300 G200y (ERERAHSRINDNA e

_ detected Next, the prepared test DNA is nmixed with a’

-L9 '?Bﬁﬁhﬁéﬁﬁ§§f9ﬁtﬂ&h&?r DNA, and denatured to form
' e-stra (P

si ng fol |l owed by annealing. A specific

| s@aEHeDWhio Wh@h@ﬁb was adeisd dn peesion 158 EQAE dups U as the tester
and mlkc:tptvﬁﬁ &k @sver 8P PI3ebald, %ﬁﬂjﬁﬁ SRR SﬁBﬁMﬂoﬁ'pP&e@ﬁkleXls&chﬁ Section

test DNA sequence by gul ating the_anneal

© 15 abqyg RSB, OuSe eThes%wltftf-‘é BN A was @mqwm@ﬁ& Y,ecm .({agfltrogen),
- and its R&@leoti& se&@é}ée wab dnalfsed B¢ ABI3100%88hc @\Eﬁtﬂj’/@r

Cenet . 21: 363-9, for furt er details on thi

TREXRBAGE s garried Quirscaiding dhe methodsieperihgd %eﬁ usmg the

o GSBtsﬁegﬁehtééqhetlcaréatatﬁenb@tﬁenmmn@thoahe test DNA that

Is not present in the driver DNA and can be S|ntlarly
used.in the present 20 invention like the other
2. pPRAVGBuskBbddescribed methods. See, Lisitsyn (1995) S
T Cenet 11: .303-7,and 995). .
PrY RAERES memieaiom beaRB9of §540.5inSiss Fuipcte bR NgpsyMini
Kit (Qiagen) &@prep&@&ﬁéﬂbt&&mu%&h@mﬁcsriﬁmm Eolfaﬁmﬂk[ﬁt&(lvhltai}@ Riotec). A

eDNA e et I Hstafed it o Fenremiafa vt that B e Chpice

System @otigdgsh) asd gERIT veord ([nafithgen)) [Pasnrid @Nﬁ dvas tem prepared from

i G5Bl I b SROUEETEe SSHFARLBARGRR 1, oo

. TAUZ: memmmmmﬁﬁf @@GIG'(@F GlJS‘ISEQ mm;br Cel |

AU AR AT IARTRRRCCioRar SSBUmLRERR o5 ' O

-TAD3: AdHGEGATTR A0 TESGREIANTCERCA Gt SED ﬂiﬁrﬁ@éﬁbl C neuron

tiferation of the

D« RCATRACGECLTRIA e AR oReas (GHBNT QB and 2 Step

rentiation or

~ 65BI3 meetnr@dc&mmcmearrﬁmg:m@m rﬁaEQ IDAMMORSY. Si nce
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5012 ETROLATER L BRI Dy RCT 0TS BB

65B13 Bilf COMATAGTICHTOBABCCTEICHAATG Ao (EQUDINOSY) -
65813 RPRBIAYICU ATHLYEAPTT %A?@GGC?’%?QSE'VW gyeful as

pof ent’i"al therapeutlc at es | Sseases caused .
by defects in 35 dopami nergic neurons.

~ The PCR conditions are indicated below.
1st Round PCR: |
- 10x ExTaq 2 ul
2.5 mM dNTP 1.6 ul
ExTaq 0.1 pl
100 pM TAU2 or TAD3 0.04.ul
100 uM 65B13 F1 or R1 0.2 pl
cDNA (10 ng/pb) 1 pd
- Distilled water 15.06 pl
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Here, the "test substance" may be any type of
conpound, exanples of which include 31 the expression
products of gene libraries, §¥nthetic | ow nol ecul ar
wei ght conpound li braries, ynt hetic peptide
libraries, antibodies, substances rel eased by
bacteria, cell (mcrobial, plant, or aninmal)
extracts, cell (mcrobial, plant, or animal) culture
supernatants, purified or partially purified

pol ypeptides, marine organis pl.ant _or ani mal
extgg"d'tlg‘,’u #rg at g derm fﬂlfgﬁ%%rrgé pYGlenof 38 sarangs a{,94°C. 30 seconds

at 65PC ndrs BEuted A672¢C Bnd £8inb] Ahfidigé aRtibaioh 0 729 were carried out.

proliferatian be det.ected by co ing..wi th the .
Nexts{hgtsgg)ng]{ourﬁwé %@ vas ¢arti oxgﬁlggéctﬁe g&ﬁ{%@-giié\{gé procllljlc’t obtained
from$iasb@antPCR CeCbnditifdsefoe tHeisa¢dndrroatiPOR atd dseshatvh dslomay
be giiect eg 8 _nor phol ogi cal observation under a
m PIRDBBEBFCHY det ection and quantification of
subigikdixdag Spiloduced in cells, such as dopam ne. 10
< [ 65B 13 Expression Regul atory Regi on> The
pf@%ﬁllﬁmrﬁﬁﬁon provi des an expression regul atory
r edixdiaq0f2568B 13. An expression regul atory regi on of
th r i n ' an be cloned from genom c DNA
byqogﬁgim%&ngt%o ;ﬁﬁtg?r{% a pol ynucl eoti de of the
pr d98nM ibhBEWTZ onR2 By pexanpl e, a nethod for 15
est | shi scriptional start site, such as
thé?gkiﬁggg?ﬂg&ﬁ%%gg@, is known and can be wused in
t hdiptildaslowater Wil on (Cel | Engi neering, Suppl ement 8,
New Cel | Engi neering Experinent Protocol, Cancer
Research Division, The Institute of Medical Science,

TheAftapnapbating fpr §imimsiey at WIC, 2Spvglesrd 34 speands 8h747§ . 30 seconds

- at 65¢A. %835 RRuted RLTB 4 hnd 4 BnBENGiflte icliBatioRaPTEESWER carried out.

regul atory region of a gene can be cloned by screeni ng
The g @wéﬁpéﬂ\' PRpgmey veaseloned inteithgpRY veetar mmdatscssapencs weg
analyBod SiA@MheBIS RTRGbencd ilas4 ef abl y a 30-50 bp

nt,

se of . the gene! {,erm' nus (i q_, t he pr eﬁent
i nidsmuplsotidg seqegnces ofdhe resHiting tig geecsiat §eB13-aind 7813 are
show%iQSEQ INONOL1] t()ltéﬁrg_s.nluﬁid?l)tdnﬁ SEQLID Nk %QF(@Cs.t Pt 4D PS‘I'(He coding

. ope .0 n N .1, hi cont aj ns, a
regwﬁsﬁéﬁ%ﬁ-ﬁgeglasgﬁﬂ%e E%%BAL sgﬁgﬁﬁﬁﬁﬁé; 1 gndends Vb IhE stppgodon at
nuclegﬁdésﬁngﬁe?ﬁm, Aeldtjﬁg@gtméiﬁasmpﬁﬁiﬁgﬂw Aitninocidsl CIThe 17 amino acid

. | Na , e snorten eguen 0] .0 cO 1 SIN a
residuiz eadéi iy e SaReeE 07 SRORAHER 172 2L M PR sl e 17
aminé a¢id irdsidiex pricdded bﬁtheszeQﬁeE@b btk“) nﬁcﬂ@i;idai LTI, todrd7 élﬁihe h,

usi a,reporter ne, ..t her,e maki ssible t oA

transtfEmBitind ASRRL B dtiES: the ameedion ahOralo-REFERpfing J27e v of
SEQ DA dndichnys afth¢ ktep 66l & mxrotda 2077 ted0T B yaiding a protein

comp{'iglgllg 230 %;nilgohaeci ¥ €584 7 dnll¥S Bt Widues encoded by the sequence of

nucleotides 127 to 177 is the signal sequence, and the 17 amino acid residues encoded by the

sequence of nucleotides 1516 to 1566 is the transmembrane domain. The amino acid
sequences encoded by the 65B13-a and 65B13-b genes are shown in SEQ ID NOs: 3 and 4.

As shown in Fig. 5, a comparison of the amino acid sequences encoded by both genes revealed
that 65B13-a and 65B13-b are isoforms that have resulted from alternative splicing, and that

65B13-b lacks 50 amino acids at the N-terminus compared to 65B13-a. Based on the

homology search results, the proteins encoded by the 65B13 genes are believed to be single
transmembrane proteins with five Ig domains as shown in Fig. 6.
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‘Cene expreSS|on regulatory reglons can be predlcted

‘usi ng a- program such as Neural 30 Network '

(http: //VWWVfrUItf|y org. /seg t ool s/ pronoter. htnj; -

Reese et al., Bioconputing: “°Proceedi ngs of the 1996 .

Pacific Synposiun] Hunter and Klein'ed., Wrld

Scientific Publishing Co., Singapore, (1996))."

Moreover, a program for predicting the minimum unit

[Exama @gg:ﬁgg,gésg nAIBLARIrhd 4519f3 GlhefPression Tegulatory
b :ah/espresEin etrdysimof, theke. geses yviarsish rbwbs@amq:u warntagnas] out

'accor qoéﬁggz loan 50@ (1995) J. Mol. 35 Biol. 249:

can e used in the present invention.

 THESEED P SyBpuss cruyydsavee pmbeddedrin 6. CThengStesh frogemssctions of

16 pm 'tlﬁ@lh@%@@e erbr&réyg?de %ﬁ‘?? 89% sfide gﬁ&g tﬁeoseeﬁ&g%&e Fixed in 4%

protelin o

. _PFA atd@% i§TRRTEIES foe P srnweeC uiﬁ%rrwasb@lgmm BBS; ha@nd&@ngrams carried
out at 6@@% o G&ld gfﬁ #é/nﬁﬁﬁdo{aﬁél%afm egl%%% §0ﬁﬁ @&Biéhﬁﬁé' 5% 8SC, 1% SDS,

l'i gands_ agal e pol ypept |

50 ng/mhyeast RO S§me/mbligprsiai deabsequentls the %@ﬁ@s WWéFﬁSh%at 65°C

- (50% BN AnRle  SOOSORIRISHS aHQ &Penmea&a%ﬂi m%%gt/ﬁPMe)ta%)room

exi st enbedded within the cel menbrane i n natu

temperFEs T ganippiept | Hsr Wa%ngamth&?écﬁ&%att@ (06 WASHERE ith 1 TBST -

‘at roonfd Mp@&mﬁi&t Mbahhg Kvab 84:2ied QuofBlbd@hd rehdi SR@dhte) The sections were

then reRtR DY PhTRE R abylet a0 aophdy Rk Pathedix TBST,

2 mM Legadisise), had ch&ydeﬁireIHpB@ bgiag NEHIUB@W(IDAK@ a@the substrate. -

onlstlc nctlo t ol ide.o
L8 ERpreSrEand s el e Gofos Y il S by Pion howed tat
65B13d4 é}fp@efseffﬂ inahé Oéntﬂaﬂ nﬂd’cﬂﬁm 10giog) @rdb@umqﬁﬁnoﬂdmnwmmbrﬁn, and

spival s e T3 WBiBeatRonc 1R/t PGy R e

| develepfheﬁtf(ﬁxgo fl)as B 13 mxpfe%slom irpihe spinaledoed dat Gurterporipared ivith those

of the b GRS Ri Fing BRneSa mper N e Sl zome (V)

“where Kiﬁﬂepﬂsitme nkfrat pm@ﬁlmrs @cbhﬂ‘mte b5BtHwhi @qiessed M some cells. In

o B e LR 6 e ETGE L SR
NCAMepesitplegsenirsoshiitmhhivecixitdé frerpthe ssll oycle gxib@igt®. oSimgibarly in

‘ Zones (Jdtﬁ&és'tﬁn% E@mal%%&' r&l re%éi?ﬁ %Q%Essende ﬂl\égrge c%l?{r‘]ér{{ﬁr I\P%n According

varlous ypes o
to thesa:wrmcsamds)attms,p@ﬁﬁll3dw thoxathti teabe spbssahcasiatly v adural precursor

. cells ﬁ&@ﬂ&t@f fceﬂ%g:‘iié/e)l ssue extracts, mcrobial culture
: tan

25

“supern ep i de groups randorriy produced by
2fn thh@nldhlage edprspiiony war oy dbégrvedinl the Siost venirabregi®d b tig:

S L 5 SO o

- 30

_is only expressedia t]pgé\/IL a comparison of the TH expression and the 65

Xpression

- showed that both were not expressed in the same cells, however, their expression regions
- along the dorsal-ventral axis were completely overlapped' (Fig. 9). In general, nerve cells

present in neural tubes are known to proliferate in the VZ, stop cell division with the

- . commencement of diﬁ'erentiation, and then mature after migrdting to the ML, which is just

35

- outside of the VZ.  Thus, progenitors of dopaminergic neurons are believed to proliferate in

~ the VZ adjacent to the TH expression zone, and express TH after having migrated to the
‘outside following the cell cycle exit. ‘Since this VZ region where these progenitors
proliferate overlaps with the 65B13 expression region, 65B1 3 is thought to express

specifically and transiently in dopaminergic neuron precursor cells in the midbrain
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Fig. 1 shows the cDNA sequence and the amino acid
~sequence of 65B 13-a.” The: 25 signal sequence and
transmenbrane-domai n are underlined. Fig. 2 shows the
cDNA sequence and the ani no3%ci d sequence of 65B13-a.
The signal sequence and transnenbrane domain are
underl'ined. This drawing is a continuation of Fig. 1.
Fig. 3 shows the cDNA sequence and the am no acid

- immea R ERE A SR e ISl Pheu o4 chove the

cDNA sequence and the am no acid sequence. of 65B 13-b.

d
Examgl 81, ExRSMOF AT S S MlbsE STGRART 112 Fon o *Frg. 3.
' FNgxt, B pogticnorjihe 65018 gene strpieans thet ensodessibe extraselular region was
used o B2kl Yt SRR bgf Do Belmad o BxfheSEOTHRILS 1y 207 2
hnnmmmmandmmmbﬂamémdgnaln while | g represents the lg |
f
r es : ga[ﬁ%p.g%agé ric% WSB% RBOHYEARE ﬁﬁ%%ﬁ&]lhﬁ?.re ion was

. expressi on anaﬁ¥3|s [
introdugesbisito B3R Wlll@ydlidrfhs p:strpcnl}wn xegioarafdhe 638 13qrgiein wis expressed

and recS(r%é& SREEI‘ i?:ﬂnuﬂ %ﬁﬁl@éﬁ%ﬁﬁ e rﬁédﬁﬁe gﬁ%ino RimpiBcytes were

al n, |na cor

extract@bar@b@sqdawth myemweéﬂm th:ﬁged gellsgrere dhen teapsplanted into the

abdom AL R RBP 5ni &) QWi Y wal 8btafSH! zhﬁl 2 an8B BlI3 A&M0lonal antibody was
expression analysis in E12. nDuse splnal cord by in

purified; (o B3 Simoes ombryas wemEies inedve REAMIBAE) ot Aot Regys: and

then st&¥id &Jéﬁuéﬁﬁtl% gss 519@0%%%@5@1)9@( ﬁ%&lé’wedﬁb G.C. arranmamg Sections
own as enl arged

of 12 u(amwé;wssw? Py Aorgit %ﬁg% Bt %Eémﬁ gere dried for

30 mink@§ b fodrObmP5R1ka aRRiNAn eX BloasEiedrwiltOPBSR). Y Subsédueitl blocking
ventral m.dbrain reqi on of

E
(BlockiAga1 v poEEA oy 67 iy o ety fapelfyn glasses
were irRYPAtedHvzB thogs nel%tecﬁﬁﬁl@SBIB mfﬂrbcl(ﬁiag antitddiy €1 Gug/etl c2b¥ Block

AcerPI R uﬁ”o&%é“e 0T BT A RAR Re PR S o
antibodySaftaB'rd3 4&@?@?3?? drme ztsaﬁ/gBS)/ﬁir 1thioneat rﬂJEmEelgperiﬁlre and

overnigu SR AR TP R R L PR B BRCLP IR g g ton

X-1 OO/PBS(«‘} ath&loﬁgteﬁipeﬁal&trb {&5® rihﬁmmstela&q ayd 11E|ugated ithCy-labeled

ha%g %t gg_:v ?@g OIWT'?ZQ la%hled GRRE . I%E} a%?%o&? iaﬁd b?@ %ﬁe?edo f

~ anti-mouse [gG antibody (Jacksen, 10 ug/ml, 2.5% Block Ace) at room temperature for 1 hour.
" The glasses were washed in the same manner, followed by an addmonal 10-minute wash with -

PBS(-) at room temperature, and were then embedded.
Similarly to the expression analysis by in situ hybridization, expressmn ana1y51s by

. immunohistochemical staining using the produced anti-65B13 monoclonal antibody showed

that 65B13 was expressed in the ventral midbrain region at E12.5, which corresponds to the
time of dopaminergic neuron development (Fig. 13). A comparison of the 65B13 protein

~ expression with those of the dopaminergic neuron markers TH and Nurrl protein, revealed

that 65B13 protein was expressed in the VZ side of the ventral-most region of the midbrain

. where TH and Nurrl protein are expressed. Thus, 65813 protein was thought 10 express in

dopaminergic neuron precursor cells

[Example 4] Detection of 65B13-Expressing Cells by Flow Cytométry _.
~ Next, cells that express 65B13 were detected by flow cytometry using an anti-65B13



Nurrl (FITG, and TH (Cy5) proteins, by the .
i mmunof | uor escent staini ng nethod using antibodies"
agai.nst each protein. 20 Fig 14 is a set of graphs
showi ng the flow cytonetric Gnal ysis resul ts of
~detecting. 65B13- expressing cells with a. 65B13

nmonocl onal antibody in the (A ventral midbrain region
of E12.5 . nouse enbryo, and (B) cell popul ations

- dopam nergi ¢ neuron precursor cells
. ,monOCIB?%‘IpF‘E{‘é?"ify?at ed fromES cells in vitro. 25 Best Mde.
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- 15

20

3 minutenditaiuedsedth REdbbeké
 calf serbd®1 AU TAPHET PR R 90 ARY 280 tlg.e%?w%he&'fﬁ@@@ﬁh@ ﬁﬂmner

f BirstGhe wntreg nﬁxlbraiﬂnegiom\mntsbd) frofhigl 20F ewest embryestor oell

* opui o SHB bR 35S Rl i AR o s
- cells inlvitra, e dxbmrﬁdan a[cﬂl almsbcsaﬁoq buffel(bovitmgenhd Thegutha samples

were St%}!fl%%ﬁ)? 2@ L{Il_’% (r;né u6fSBr13 %@@oﬂ%rag{lg%&bﬁb%ﬁﬂ 1%

gene specl

fetal calfcpami,leniyf EDEAKRBﬁi mthounrm ﬁ;ceudnsor ppemedfion; t Fubsequently, the

s Lot SRR AR IR AR bbb
-hamstelgfy @élboélhffbééal@é% dsugdpl, 1% fetal

repara | ow ng
The 6SB|13gmsﬂ1mqﬂa serekben daisated by dloppcdeBaTHt her - and

pf’g@ﬁﬁtgg'lé él%xgl'desmﬁg% 6 S5 52}?@@%@ vx_re'i‘g thg%%g 5?' #d3Asytometry

| using wgeraéedgeemcfci&léa@m%makwtt slé'@ | BNt By 3 gaafﬁssmg .

cells caf B9 YR Ak aatEthot SRR d}lgerxﬁ@a)tmﬁd@l?: expressmg cells ar_e believed to be

bg‘éccat cttetctctgagact ctggt IHO A
separable asayjalle celis by Spiog p[ﬂqq(j:y[tgljne‘ga ggnppe with a cell sorter Since 65B13

| proteinGd $B3LYAIS Giﬁrﬁisqi ﬁb?@ﬂﬁ]ﬁfi%é BN AR s, GBIA: is belleved to be

10 adSs:
Qoaamgte@%fe agvm(@e%ur%r Rﬁﬂsi 7)

acacact cacag %é

useful {0 HigsaPEAYR

Industnal Applicability
A novel 65B13 gene expressed spec;ﬁcally and transiently in dopaminergic neuron

precursor cells immediately after cell cycle exit was obtained according to the present
invention. The cellular expression of 65B13 can be used as an indicator in selecting suitable

cells to be used in transplant therapy for neurodegenerative diseases such as Parkinson's

 disease, in terms of their safety, survival rate, and network formation ability.. In addition,
- - since dopaminergic neuron precur_sof cells immediately after cell cycle exit are selectively
25 '

obtained , they can be easily differentiated into an appropriate state in vifro when used in

- therapy that require mature cells. Moreover, dopaminergic neuron precursor cells obtained -

.. - using the genes of the present invention can also.be used to isolate genes specifically

30

35

)  expressed in these cells. The cells are also thought to be useful in developing

pharmaceuticals for neurodegenerative diseases such as Parkinson's disease. Since

- dopaminergic neuron precursor cells immediately after cell cycle exit are precursor cells

involved in early neuron formation, they are useful in elucidating the neuron maturation

process, namely, identifying various factors involved in the maturation process. Elucidation

~ of these. factors is expected to contribute greatly to the treatment of neurodegenerative diseases.

Moreover, maturation of these cells can be used as an index for screening substances that may

reguiate (inhibit or promote) the maturation process.



ad5A: actgtcacactg(SEQ I D NG 18) adl 3S:
gt cgat gaacttcgactgtcgatcgt (SEQ I D NO 19) adl 3A
acgat egacagt (SEQ I D NG 20). 15 1-2. cDNA synthesis
Total RNA was prepared fromthe ventral and dorsal
m dbrai n regions of E12.5 nouse enbryos (Japan SLC)
using the RNeasy Mni Kit (Q agen), and

CL%gﬁ | e-stranded cDNA is synthesized using a cDNA

hesis Kit (Takara). After. digestion with .

restriction enzyne Rsal, ad2 was added. The cDNA was
anplified by a 5-mnute incubation at 72C, 15 PCR 20

1. Fﬁf)ﬁ dﬁﬁcl@(ﬁtld%(boﬁﬁﬁﬁn'%sa s%#;ueqn%g’s%lépccé £6RNHS n@él% aﬁi@ se@féﬂcé of

. tes at 72C,; an I nal m nute 1 ncubation
(1)f°7( € using ad2S as the priner. In all cases, N-RDA PCR

was(ag ﬁma&nmtseq&fdnegcmﬁ HGRE hwéhtiaeé 17 @280 BF SEQ IONO:

oa EsTouge ARG bF ﬁﬁé%o@? brgsRasene BRpkmeary
wattereitB&. df5aid nadledtide sdguences; production The ad2S |
aPlih 2RO YRR 08T B fih S iR e REUPELAT 1B O
cyc?r @134 of 2 3eIucacoeBplamentary to:saldsmbmiée $QUEBE, and 2
723&“)6‘ Sa ﬁ‘ﬁcl&)%ﬁe s8difnte %ﬂd&ﬁi g% K hk?}gc:lﬂ Q&gﬁﬁ&é lﬁrivlﬁ{:h a

DNA was purl ui ck '
Purﬁlgqak%ﬁqpﬁwemmlqrqsalg Ahrc@raingégudésqwn%owa@ IDNG: 3

wasorUs 6gla §cdfueRacdd exh@ﬂtﬁh?' 166aid lﬁb&lé@tﬁdd @Quen&e 4. Tester
pro LthI on Tt%% Waﬁ?ns it ot
Yt | SR ﬁéiﬂ}‘ﬁf‘?“rﬂg“c&fh"%& afro a1 ?ﬂh‘F’é%f’ wi By geletion,

t hensqpiorf, eubmitingichi, veadd@Rrcyfaine or aforSimmecoiid $n tie addm) acid

20 S0 S et o TULES el 34

us i igleotide saguerpsi whepoRbpaptleotide sedienke hay Qg%gém)ore and
di gasdiRg ww'htafhu%ﬁe%hde eﬁ@%@ﬂﬁﬁﬁm trﬁeﬁ:@n&& 191 to bP80 of SEQ

Rs . g rst_roun sutractlon
% ﬁog'f or nucleo es 1%7 to 2(!}:’}9 of SEQ ﬁ) gIO 2; an
(v) anucleotide sequence that hybridizes under stringent conditions with the
nucleotide sequence of (i}, wherein the nucleotide sequence has 90% or more

identity with a nucleotide sequence comprising nucleotides 177 to 2280 of SEQ
ID NO: 1 or nucleotides 127 to 2079 of SEQ ID NO: 2.

2. Apolynucleotide comprising a sequence selected from the nucleotide sequences of
(i) to (v), wherein the nucleotide sequences encode a 65B13 polypeptide expressed
specifically in dopaminergic neuron precursor cells immediately after cell cycle exit, or
an antigenic fragment thercof,
(i) anucleotide sequence comprising nucleotides 177 to 2280 of SEQ ID NO:
1 or nucleotides 127 to 2079 of SEQ ID NO: 2, or a sequence complementary
to either of said nucleotide sequences; _
(i) a nucleotide sequence encoding the amino acid sequence of SEQ ID NO:
3 or 4, or a sequence complementary to said nucleotide sequence;
o () a nucleotide sequence encoding an amino acid sequence in which a
~ signal sequence portion is deleted in the amino acid sequence of SEQ ID NO: 3
or 4, or a sequence complementary to said nucleotide'sequence;
(iv} anucleotide sequence encoding an amino acid sequence with a deletion,



The tester and the driver produced in Sections 1-3 and
1-4 above were m xed, ethanol 10 precipitated, and
then dissolved in 1 1 of Ix PCR buffer. After a
5-m nute incubation at 98C, 1| of Ix PCR buffer + IM
NaCl was added. After anothker 5 m nutes of incubation
at 98C, the tester and the driver were hybridized at
68C for 16 hours. Wth ad3S as the priner t he
hyb [ A S t|n at 72C

o sl b Yo Alibh bEShrr i 44 R0 oS fpigo acia
at mﬁﬂwfsﬁ%ﬂagi Qit3 @3iCor andugncesomiphemesarytto 3,

Nexhuclé&ﬁje%@éngé dCDNA was digested with the Ming
Bean Nucl ea Takara) and purified using the

Q afdi &ﬂlﬁéﬁ@tﬁe Sequcaeh thathykridizesrprder siingopisondigipns vishithe
by nudlésthitrtst né oP@C for 2 minutes, and performng 13
PCR cycl es of 30 seconds at 94C, 30 seconds at 65C,
and 2 mnutes at 72C, and a final 2-minute incubation

3. &t ver@Ctha? Oorhphisesitor paiymmdiotide oficlkindl o22. PCR buf f er was
added to 8 ng of the cDNA anplified in the first round
of subtraction. After incubating at 98C for S

4. Mhast esdl that gpmpsisey the pokxnbeleotisie of claim IN2Q, ontls veaigteficlaim

3. After another 5 mi nutes of incubation at 98C, the cDNA
was hybridized at 68C for 16 hours. 25 The hybridi zed
cDNA was digested with Rsal, and purified using the

5. @ mlyiepdPERodBUbY flie%lyrﬂﬂlelﬂlde of OB, 1 2. was anplified
wi th ad3S as the priner by incubating at 94C for 2
m nutes, and perform ng 11 PCR cycles of 30 seconds at

6. M@miB@issmdﬁleqx)ly@sﬂjdemfcﬂaim Fomufsmnatt of 246 palygepide

j 72C. The PCR product was

Cmmph 'ﬁ?g%ggégmgﬁﬁ%g Ibﬁﬁugﬁllomed by the addition of
ad4. 30 1-7. Second Round of Subtraction 20 ng of cDNA
to which ad4 was added in Section 1-6 above was used
as the tester and mxed with the driver of 1-3 above,
and -t he sane subtraction procedure used in Section
1-5 above was perfornmed. Finally, ad5 was added to the
cDNA fol |l owing Rsal digestion. 35 1-8. Third Round of
Subtraction 2 ng of cDNA to which ad5 was added in
section 1-7 above was used as the tester and m xed
with the driver of 1-3 above, and the same subtraction
procedure used in section 1-5 above was carried out.
Finally, adl3 was added to the Rsal -di gested cDNA



1-9. Fourth Round of Subtraction 52 ng of cDNA to .-
~which adl 3 was added in section 1-8 above was used as
the tester - and mixed with the driver of 1-3 above,

and the same subtracti on procedure used in Section 1- 5

- above -was carried out. The anplified cDNA was cl oned
into pCRII vector (Invitrogen), ‘and its nucleotide
~sequence was anal yzed usi Eg/gs ABI 3100 sequence

anal yzer. Next, RACE wa i ed.out according to

the method descri bed bel ow, using the 1065B 13

fragnent sequence obt §EHWOEyLI3'?%Nﬁ|- RDA ret hod. - 2.

RACE net-hod Total RNA was prepared fromthe brain of

a E12.5 nmouse enbryo by RNeasy Mni. Kit (Qagen) to

prepare nMRNA using the M ACS nRNA | sol ation Kit
<11@R/I isapyto.Bi btdc).. cDNA library was then prepared
fromthe prepared ,rrRNA usi ng the Superscri pt Choice
15System (I nvitrogen) and pCRII vector (lnvit rogen)

Pl asmi d DNA was then prepared fromA this cDNA
<1ZOPUH@WEySPBEIRIOWBLYCEXHREQEERMBN DRSTMI TOREC DOPAMINERGIC NEURON PRE
- primers: TAU2: GGCTTTACACTTTATGCTTCCGGCTC ( SEQ ,

- | DNQIR3OR CFALE: CAGCT ATGACCATGATTACGCCAAGC (SEQ I D -

NG 22) TADS: AGGCGATTAAGITGGGTAACGCCAGG ( SEQ | DNO 23)

20TAD4: . CCAGTCACGACGTTGTAAAACGACGG ( SEQ I'D NO 24)

. 65B13 Fl: CTTCCCGTATGCTACCTTGICTCCAC (SEQ | DNO 25) -
(130) E1—A0203P '

I C150> JP 2002-307573

<151> 2002-10-22
<160> 28
<170 PatentIanef. 2,1

<210> 1
- <211> 2876
<212> DNA

<213>. mouse

<400> 1

| gatgagécag:attthggga ctctgggccé gadataaaét ctfcbagccc ggagagaatt 60
gtgtgcagag aggggetoea gtccagcgtg gtgtgagagg cgtgctatca agaaagaagt 120
'tggaggggaa ccagtgcaac cctaactcta cgagatcttg gggtacacac actcgggatg 180

ctggecteeg ccctcctcgt tttcctttgc tgtttcaaag gacatgcagg ctcatcgeec 240



65B13 F2: TCCATCTCTCCAAGTGAAGGGTCTTG ( SEQ | D NO 26)
'65B13 Rl : CCAACAGTCCTGCATGCTTGTAATGA (SEQ I D NO 27) :
- 25. 65B13 R2 TCCTTCAATGITCAGITTTGGAGGGEG (SEQ | D NG 28)
- The PCR conditions are indicated below 1st Round .

PCR | Ox ExTaq 2| 302.5nMINTP1. 6pl ExTaq 0.1 | 100 .

M TAU2 .or TAD3 0. 04. 1 100 M 65B13 FI or RI.-0.2 |~ o

35cDNA (10 ng/gl) 1 | gtyéi d water 15.06 | 37

‘After incubating at 94C f inutes, 25 cycles of 30

seconds at 94C, 30 seconds
7 catiperiagnancestiprd BRactgate dtactiEREOREZAESTAT weLastecee: 300

carried out. t he second round of PCR was

Next ,

at 65C, and 5 m nutes at

tgqgat¢ﬁa§dgcﬁﬂgtagagwgggguictoo -daghgeatithus emh tpggduetctetageg 360

obtained 5 fromfirst.

CR | Ox ExTag 5 1d 2.5 nM dNTP 4
cagt@leachl Toldbabtadl ADdt B ggad

gctecccagg

.acctgtegga

atccggeteg

gtggaaaaca
agagcgegaa
tatccccceaa

acfttcctgt

‘ggatcccegg

ctgactgage
gegelggaag
gtggggaaag
fggacccgca
gtggcactge

ggaggeggca

"~ caacctgcac
ccigececag

: ggcaggttcc

cttatttetg
tgecagtgece

ttgctgecta

‘gtcatcactg

tactaggege

gtegtgggga

atgcgagcag

ccttattect

geccaggeecet

tggtgactct

gtcaagcceac
tgétcgggéc
cggtgtéétg
tgttgtatgg
atgceteett
tgggtggcﬁc
aggatgecgeg
aagcgeagge
cagcctftét
actcggtggt
tagtggaage
tgctacacat
gcaaccgget
ctgtceggat

gagtggtect

gcttegeaag caggtcteeg atcacgaéca

ccccfctgtg

ttccCgacét“

cttccaccag
gaccecettee

geccacagge

_gtetgetgag

tgeccageet
acgtgggccea
cgaggtecage
acccattcetg
cagcﬁgtgtc

tcaggtgetg

qgactatgta

gaggctgaét
gaggggfcct
tiggtbttgg
dttcccagcc

ttceggaace

aggagaggga

tgtggetggt

ctgetgetgg

ttggaagatg

gcccaactgc

tetctggtite

gecectgaac

accacgetga

agtcatgatg

agggabacag

ccccagactg
cetgteactg

aggttggagg

aacgeggteg

caggcaaaac

‘tggegeggga

égctcbgggc
tgcagggctg
gtgaanbac
gctcgcctcd
gécgagggct
écggaagtgg
¢aggaétccg

cgagtccaga

gcagcatetg

cgeeatgget

round PCR. Conditions for the

- ggcgesamid aenhtdeAEReAEEt casgs Homngdrlaow ggg2ralt Roapccaftgge 420
ld ExTaqg 0.25 |

10

aggcategta tgagtgccag 480

acgtgatggt

ctggégttcc'

tactgtggtt

aggacaagge
atggegecac
qtgffacact
tgcaggaggg
getacaggtg
tégttgcaga
gaagcgecaa
ctéagfécgt

acccacttee

,écacgctgcg

agecgaggag

ccectgtagt

agtgtgtggt

tecttggagge

aggggeeaca

'actttapcac

tccacttggg
cagccacctc

ctetetetaa

ccccecagaa

tggaaatctg

ccgagatggg
cactggaaca
cftgatctgc
gagccttcag

agagaaggtg

‘ggcgaagegg

tgccacttte

ccgcageacg

gtccgtggac

acggataacc

getteegtec

aanggfctg
gacagceetg
gtttgectce
aggcﬁcactg
ggéccctggc
cggcttcaac
ccgtagagat
tctecttatyg

gcaaaagaac

540
600
660
20
780
840

900

960

1020
1080

1140

1200

1260
1320
1380
1440
1500
1560
1620
1680
1740

1800 .



100 M 65B13 F2 or R2 0.5 pl 1/100 1st PCR product I

Distilled water 15.06 1 15 After incubating for 5
mnutes ‘at 94C, 25 cycles of 30 seconds at 94C, 30
seconds at 65C, and 5 mnutes at 72C, and a final

- -2-minute incubation at 72C were carried out. .The. .
~anplified cDNA fragnment mas cl oned into the pCRI
vector and its sequence wg I;I:;agalyzed using the
ABI 3100 sequence analyze e“nucl eot i de sequences of
the resulting two genes of 651313-a and 651313-b are

ttegbraggawir #8eBEe PEEGNEEEYL (tPrasttonc aafd ey tend e SEpagara 1860 -

NO 2 (Figs. 3 and 4)., The coding region of 65B13-a - ,
EECPBYIETE 2BEAChRREET PedratALte fcaBi@dale NDagiealid et thigah 1920
the stop codon at nucleotides 2278 to 2280, vyielding
gaspazpageet e teepgaci sdaggalots antancerti dantaThaggl 7 togrgregte 1980

acid residues encoded by the sequence of nucl eoti des S
agtiVgageo D2@critaghecsigghatt seqeerpec Widclifkccaatogrcatiid 2040 -
resi.dues encoded by the sequence of nucl eotides 1717 '
chatﬂggtﬁ7tqa§agtga025c¢ﬂaah$m&utbmgﬁuitdarngcnacdumtcggddtiagtc 2100
the codi ng region of 65B 13-b begins at the 127th "A"

cctofctgBEQdcDgN@ag2agrwhgeses gattdha tstopccaten 0tﬁcccgtgcc 2160 o

nucl eoti des 2077 -to 2079, yielding a protein
ttcammmsadaggmcammwctmggaa&t&c&g STt pAz At ﬂgg’&%ltd&tﬁﬁ?,ZZO

encoded by the sequence of nucleotides 127 to 177 i's
cect g galct SQGUEPERLccabst biRecdctaghi iR tacider €5d1duesea 2280
- encoded by the sequence of nucleotides-1516 to 1566 :

atcéstdibe ddaagsg@@bg@mﬁt@ﬁi@ltﬁtt&@@t@@d&@t%g@ Stbttateca 2340
sequences encoded by t 65B13-a and 65B13-b genes are

gatShuMRe i dhe®bhddal NBitgdt @A cacAS 8 NAWRad1}ahl SattRaabea I%40.()'-

conpari son of the amno acid sequences encoded by

gegBanRscraMesialts ¢ a6bEl1 %tgét@?aga@ %%Et&a%@ecéasééftggé'@ 2460

that have resulted Tromal-ternative sp I cing, and

tct@@a%%%g bgcgat%ggasta%o%ﬂgggt?& g8t Beakil e% rgknél'l,sggtgﬁc:ta 9520

conpar ec B1 Based on the onol ogy searcC

oL e k0 P SUER AL AR SRR 0
bl AB L AT S5 AU ol DA s
_'aag%?%g[éggsdcggc%@ y(?écsacgé %’J]%gﬁ%g%%ggl? a gtéﬂlgt%ct f%catggctg 2700:

zat1 on was. car accor

ML T Faf#@?a%cg%mt%sn%tsaocﬁga%a%m_

aattiﬁaatccc ata%ggastg\évglre g\gga%egﬁikagﬁgtag%a dr gga catcttgggct 2820
aagaatactt atgtttaata ataaaagggg gaggcaaaga tgcaaaaaaa aasaaaa - 2876‘

<2105 2
211> 2243
<212> DNA

" <213> mouse

<400> 2



PFA at roomtenperature for 30 minutes. After washing.

- with PBS, hybridization was carried out at 65C for 40

7 hours (1 gg/m DI G| abel ed RNA probe, 50% f ormam de, -
' 5x SSC, 1% SDS, 50 g/nl yeast RNA, 50 g/m Fbparln)

- Subsequent 'y, the sections were washed at 65C (50% :
formanm de, 5x SSC, 1% SDS) and then treated with RNase -
(5 g/m RNase) at. room 10 E?g?srature for 5 mnutes. .
After washing with 0.2x 65C and washing with |x
TBST at roomtenperature, blocking was carried out

-gagp@raidig tefecegagmnBagRIchey .IcThecaiast iabasgagscegtgdiahcaa 60

‘ reacted with al kal i ne phosphat ase-1abel ed anti-DI G
gaaagrd a3t dgeaERRKa), coglsdvedc( [otagBSTac gkt limgamtsoiae)qa 120

and col or devel oped usi ng NBT/BCI P (DAKO) as the '

ctegapitacat gzccTheecexpt@dsigbn tdoat yigics giadubdaggoficdtizesegg 180

genes by in situ.hybridization showed that ' 15 651313

tegitscapghr asipgdtate ghegasdnta @ocagdipeai agcnégaant, ccacattaag 240

cerebel l ar prinordium hindbrain, and spinal cord, at .

cectphezmitatgaki2ida g@¢aﬂmg¢aﬁlgagpguuiggtaxttaéadgcnaggﬂbtccga 300

dopami nergi c neuron -devel opment (Fig. 7).  65B 13 '

tcaegqroagst@aat tgdahegsitaat c cecdeammag f @tick beagatonpaizadgec 360

-~ wWith those -of the growth marker Ki 67 and the

© cochBtgtgat b gFRIket g MaANt et ghhet oteBt ddteubddag? 0nE deYEt 420

where Ki 67-positive neural progenitors proliferate, :
tccéée&b%gv\@cs:cegmﬁsg@ﬁgﬁg@tﬁ@r@ag@dégga 12 g20 pant saSlca @b B0
13 expression was not observed in the mantle |ayer

ttcbMdagaWbiRicgo f@éauﬁgﬂzaaw&‘@%ddc‘ég @rgaswo%@g Ss,tﬁdﬁt;ctg 540

have exited fromthe cell cycle exit (Fig

' aéc&mdcﬁré%a‘t@atg%0@§§cg%@5§é %géf@:g@@'%ﬁ@cg@@‘fa‘é’ c%/fgccctg 600

expression was observed in sone cel within

gdl é&ac&@agtch%gteta%é9f§%%b9{‘to% Uﬁrcﬁéeca@éBIgé@ga%étg 660

thought to be expressed transiently in neura

tet 51?5{3%55&563 Q@détsgbégﬁ%gégé %Jagaggfgttgfi é:t%ltl:cfgyt%l @cﬁé’ckﬁctz%%

_ raln expr éssi on was only observed
I e .
s R St S Sl ARVl o0

oo gt IR Hetbnadon
o D D S

| dorsal -ventr re c e ove a
| Ccc?ﬁctgcgigg%%aaggniﬁ g Tl G g%@%ﬁ%%asagﬁ LERREG e, P00
' s,are known to proliferate in the VZ '
aeohi8 e R Ao R Rb, SaRio s ‘W doeh: PltRghtot 1020
| Cagﬂ%ttgg e PGy B4 ol PRI eho gt e diegacpeatichlec 1080

am nergi c neurons are believed to proliferate in

. ga°¥ Iy SAFRRETTR BOrERRBRsA 2R IELEE cﬁﬁg%%%aaa%cg@wfésém
TH after having nl%ﬁated to the outside follomnng t he
3BECIAACTE \ (BPACHRACE, CatgEastthRsaREE ey BRCIWracE Reredétete 1200
: progenitors 35 proliferate overlaps with .the 65B 13
agg%&&ﬁﬁégsqt@ﬁcw@ﬁoﬁtgt@@g% tt§gqq$@a@mtg%w@>sar@%gtggtt 1260

tggtctitggg acgagggett cttggaggea ggctcactgg_gcaggttcct agtggaagce 1320 |
tteccagece cggaagtggé ggggggaca.g ggbcctggcc ttatttctgt gétacacatt 1380
tc’cggaaccc'aggagtccga Ctttaéc_acc ggcttcaact gecagtgeeeg caaccggeta 1440
_-ggagagggac gagtccagat ccacttgggc cgtagagatt tgetgectac tgteceggatt 1500

gtggetggte cagecatetge agecacetet ctecttatgg teatcactgg agtggtecte 1560



specifically and transiently in dopaninergic neuron

- precursor cells in the mi-dbrain 39 inmediately after
cell cycle exit (Figs. 10 and 11) [ Exanpl e 3] _
Expression Anal ysis of the 65B13 Proteins Next, a .
portion of the 65B 13 gene sequence that encodes the

. extracellular region was 5 used to generate an - '
anti-65B13 anti body to be_u Ef for expression anal ysis
by i munohi st ochemni cal’ 5a§ Rg First, a partia

: sequence of the 65B 13 gene that encodes t he

‘tecdge rascebtaHtaEC bR Giebetatasg qaﬁﬁamﬁ%emgmmgmﬁcmlaasc 1620
and the extracellular region of the 65B 13 protein was -

agegngpEidseehetintcs depcartads gaREagadagnErerhateh geBtaEeset 1680
with the recovered protein, |ynphocytes were 10

cccaxtatEct echcagdcdaisegtamitthg ngtdk brerggehdmagdte ftubmmgaca 1740 .

cells were then transpl anted into the abdon na
aaggalidaescarfcggt be ctastigies ogagegdiicai pegtgageet dangecttgeg 1800
~anti-65B13 nmonocl onal antibody was purified. Next,
gaaEtlﬂccﬁgﬂm%ggm yoscitgrea fdcgece iatc40pRlc A RBSCedamibadiC 1860
for '2 hours, and then stood overnight at 4C in 20%
: cctacrt:lramskea.‘ﬂ%S(ctc)aa fgotdcmeds BacQ 4t erdeedgidrg acfaeth@ng 920
of 12 um thi ckness were. produced. After affixing to-

gogabigtagotassestad becareth DS ceRi®cdr iRdchodtal 2aBBiaacce 1980 -

m nutes at roomtenperature and then re-noistened with

acabPBS(tt). gdudesesgienttyhgclbt ®PeadicceBl Ot cO6@)a WaStacctte 2040 '

carried out at roomtenperature for 20. mnutes. The

. tetbisces mbb@gbggkam%acy\&ra@gt%ftcgubai&%t\étéd} Elé‘z?gtgaagg 2100
- generated anti-65B13 nonocl on anti body (10 ug/ni, _
. gtelihfnBl ok tger) Eégﬁatagf%gtg¥%kﬁﬂyékbé%%tc@ §€HEga£Eé72160 -
_ ug/m, 2. 596Block Ace/ and anti-Nurrl — antib )

' agtﬁéﬁﬁkﬁ@ éadééccf%duQééﬂotggaéygkgééﬁgéaécégaaggatéﬁoEténé%@Hét 2220

room tenperature, and 20 .overnig

: Cagg&ﬁgqg Lonigkasses were- then washed four times 2943

~with 0.1% Triton -100/PBS(-) at roomtenperature for
10 m nutes each, and incubated with Cy3-labeled
~anti-hanster 1gG anti body, FITC-|abel ed anti-rabbi't
| gG anti body, and Cy5-1abel ed anti-nouse |gG anti body
(Jackson, 10 ug/m, 2.5% Bl ock Ace) at room
_<21§§qperature for 1 hour. The glasses were washed in
_ he sanme manner, followed by an additional 10-m nute
<21ﬂ@%ﬁ8mnth 25 PBS( ) at roon1tenperature and were then
ded. Sinmilarly to the expressi on anal ysi s by in
'<21§§$ﬂThybr|d|zat|on expression anal ysis by B
I'mrunohi st ochem cal staining using the produced
<21§pt| -65B 13 nonocl onal anti body showed that 65B13 was
8%%ed in the ventral nidbrain region at E12.5,
mhlch corresponds to the tinme of dopam nergic neuron
developnent (Fig. 13) A conparison of the 65B 13

caofy qrern

. Met Lgu Ala Ser Ala Leﬁ LeuIVél Phe Leu Cys Cys Phe Lys Gly His

1 3] ' - 10. 15

" Ala GlY Ser Ser Pfo His Phe Leu Gln GIn Pro Glu Asp Met Val Val

20 .25 : 30 -



30 expression wi'th those of the dopami nergic neuron
mar kers TH and Nurr | proteln reveal ed that 65B13
protei n was expressed in the VZ side of t he P

- ventral - nost region of the midbrain where TH and
Nurrl protein are expressed. Thus, 65B13 protein was
thought to express in dopanrnerglc neuron preécursor
cells. 35 [Exanpl e 4] DEKEX{H?Q of 65B13- Expressing
Cells by Flow Cytonetry ells that express 65B
13 were detected by flow cytonetry using an anti-65B "

Leu1 Bew@lirohloe Cowmatlaatnd bedyPro-Crstalat hen Génthlal Tri diseai n

regi on excised fromEL12.5 nouse enbryos, or cell ‘
popul &bi ons conpri si ng48opani nergi c. neudbn precur sor-
~cells that have differentiated fromES cells in

- vitro, were dispersed in:a cell dissociation buffer
(I'nvitrogen). Then, the sanples 5 were stained for 20

GlynLewtVed Gin. X€p v(ll‘}tthﬁnaBpl G1B5B28 Almnbed GéhalGlan6lbday

(10 ug/m, 1% fetal calf serum 1 nM EDTA PBS),
Wi §thout prior fixathon or perneati on60 Subsequently,
~the sanples were washed three tines with 1 %feta
calf serumand 1 mM EDTA/ PBS(-) at 4C.-for 3 m nutes,
stained with PE-Iabel ed anti-hanster 1gG anti body -

 Asp( BRAPTLNGIBN Trd S4g/ Mg TH¥ Tt dlle Dl 615 @b Berl ANSer

- EDTA/ PBS) at- 4C for 20 mnutes, and then washed in the

' 65sane manner. 10 7phe 65B 13 -expregsing cells weregphen

detected by flow cytonetry. Popul ati ons of cells
expressing the 65B 13 proteins were detected by flow
cytonmetry using the generated anti-65B13 nonocl ona
GlyaGIﬂ adyadFigy Hid) 11SI1)S epRpBaB- @ﬁpréﬁ@w%pceld %Msan
be detected w thout fixation or perneation, 65B
-expressing.gells are believegpto be separablg;as
viable cells, by using a flow cytoneter equipped wWth-
. a cell. sorter Since 65B13 15 protein is thought to
express i n dopami nergi c neuron precursor cells, 65B 13

 serl® SR ghf 8 suoRil A1061| N oRRREE 8 Po Ala

am nergi c neuron précursor
Appllcab(k%ty A novel 65 _gene expressedl10 :
- specifically and transiently in dopam nergi'C neuron
20 precursor cells imediately after cell cycle exit
- was obt ained accordrng to the*present i nvention. The

ol S R R e S AR TR Y T B gy,
_ trangﬁgant t her apy fogggeurodegeneratlﬁg?dlseases such -

as Parkinson's disea in terms r safety,
~survi-val- rate, and network formation ability. In _
addition, since dopami nergic neuron precursor cells

: Prrr)i ég}e (3’ ?tseer Lg& tVeal fleal lGlSCry\?allePgt))( Iélya}gsn ieu eﬁ'rtrl (\fyesl ¥‘\rg

130 13 140

© Ser Arg Gly Asp Ser Arg Pro Ala Pro Glu Leu Leu Trp Phe Arg ASp

145 ' . 150 155 ' 160

Gl}r Jle Arg Leu Asp Ala Ser Ser Phe His Gln Thr Thr Leu Lys Asp

'165 : 170 | - 176



25 obt ai ned, they can be eaS|Iy dlfferentlated into an
appropriate state in vitro when used in therapy t hat
require mature cells. Mreover, dopaninergic neuron
precursor cells obtalned usi ng .the genes of the
present invention can al so be used to isolate genes
speciflcally expressed in these cells. The cells are
al so. t hought to be useful dgvel opi ng
“pharmaceuticals for neuroaénghgratlve di seases such as
Par ki nson' s di sease. Since 30 dopani ner gi ¢ neuron
precursor cells imediately after cell cycle exit are

. precursor cells invalved in early neuron formation,

LYst‘lHé‘y Thy &lysBruVal ble den daei ke Phe IssuFlon Prat $ATaBEBN

- ‘process, nanmely, |dent|fy|ng vari ous factors i nvol ved
in the M8Puration procesdl85E| uci dati on ofl9%hese. -

- factors is expected to contribute greatly to the
treatment of neurodegenerative diseases. Moreover,
~maturation of these cells can be used as an index for

Hlsz’cﬁpeéﬁiP %d yshlss fhndes: ThatCysajrs3Bla ol Stre Glinkliileu or

- pronote) the maturation process. 41 CLAIMS 1. A
pol yh%%| eoti de conpri 80thg a sequence s&dected fromthe
nucl eotide sequences of (i) to (v): (i) a nucleotide .
- sequence conprising nucl eotides 177 to 2280 of SEQ ID

~ NO 1 or nucleotides 127 t'o 2079 of  SEQ 1D NO 2, or

Pro dzeflence. Apnffhendat ¥al Thi-oLei SberLeaf GRaiTgr el £osi de
sequences; (ii) a nucleotide sequence encoding the
a@10no aci d sequencgsof SEQ ID NO 93por 4, or a
sequence conpl enmentary to sai d nucl eoti de sequence;
(iii1) a nucl eotide sequence encoding an amno acid .
sequence in which a signal sequence portion is

Met delletied Len 3dieAdaigla Bed G18eTHense @b SRQCIP NQ L3s or
4,- or a sequence conplenentary to said nucl eotide

225sequence; -(iVv)2ggnucl eotide seqagnce encodi ng angagi no
acid sequence with a deletion, insertion,
substi.tution, or addition of one or nmore am no acids
~ din the amno acid sequence of SEQID NGO 3 or 4, or a
Va | frar d e
L TR eeh R, SR ME I 3R, PRb BB CSP
~ identity widss a nucleotide saguence conpr|5|qg5
nucl eotides 177 to 2280 of IDNG 1 or -
nucl eotides 127 to 2079 of SEQ ID NO 2; and, (v) a
nucl eoti de sequence t hat hybrldlzes under stringent

Arg %QBCMf' PPs dyyt81§ %%r Pro Val Leu Gly Ala Arg Gly Pro Arg

260 s 210

Leu Glu Val Val Ala Asp Ala Thr Phe Leu Thr Glu Pro Val Ser Cys

275 | 280 285

Glu Val Ser Asn Ala Val Gly Ser Ala Asn Arg Ser Thr Ala Leu Glu

290 | 295 300

Val Leu Tyr Gly Pro Ile Leu Gln Ala Lys Pro Lys Ser Val Ser Val



nucl eoti de ‘'sequence of (i), wherein the nucleotide.
sequence has 90% or nore identity with a nucleotide .
sequence conprising nucl eotides 177 to 2280 of SEQ ID
NO 1 or nucleotides 127 to 2079 of SEQ ID NO 2. 2. A .-
polynucleotlde conprising a sequence. selected fromthe. °
nucl eoti de sequences of - (i) to (v), wherein the °
nucl eoti de seqUences'encoge QSB 13 polypeptide
~‘expressed specifically in“dopam nergic neuron

precursor cells_inmrediately after cell cycle. exit, or

3055y anti genic fﬁéanent thereof, @1% a nucl eotide- 320

. sequence conpri sing nucleotldes 177 to 2280 of SEQ ID
NO 1 or nucleotides 127 to 2079 -of SEQ ID NO 2, or
~a sequence conplenmentary to either of said nucleotlde

| - Asps¥ajubhedgs 43n pla frcPeotSegeCeedabnlie émdﬂvngsrt Reo

. amno acid sequence of SEQID NO 3 or 4, or a
~sequence cotf enentary to sad? nucl eoti de segd¥nce;
(iii) a nucleotide sequence encoding an amino acid
~sequence in which a signal sequence portion is
del eted in the am no acid sequence of. SEQ ID NO 3 or

Leufropfprs Ideqliendep cBiphegiktaély Gy SwirdGhudladobéwSer.

. sequence; (iv) a. nucleotide sequence encodi ng an am no
- acid seqdénce with a del édbon, 42 inserti G50 _
- substitution, or addition of one or nbre ami no acids
in the amno acid sequence of SEQID NO 3 or 4, or a
- sequence conplenentary to said nucleotide sequence;.
Ser did, Pfo/)Tha uchegtlicdePsefuente nhatlduybld dispesidicder
stringent conditions with the nucleotide sequence of
(i).3% A vector that3smnprises the poggsucl eoti de of
claiml or 2. 4. A host cell that conprises the
pol ynucl eotide of claim1l or 2, or the vector of claim
"~ 3. . A polypeptide encoded by the. polynucleotide of
Asp Clyai Vall (95 Zg B1a ATLuaPEd DRGYARORILPSIL yt Day @q&y@ﬁptwe
- of claim5 or a fragnent of said pol ypeptid
@ropri sing at | easyysei ght am no acigggr esi dues <120>
. GENE SPECI FI CALLY EXPRESSED I N POSTM TOTIC
"DOPAM NERA C NEURON PRE CURSOR CELLS - '

" Lys Ala Gln Ala Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr Ala

385 300 o395 400

~Leu Gln Pro Ala Pro:Ala Phe Leu Arg Gly Pro Ala. Arg Leu Gln Cyé

405 | T410 x 415

Val Val Phe Alé Sgr Pro Ala Pro Asp Ser Val Val Trp Ser Trp Asp

420 | 425 430

" Glu Gly Phe Leu Glu Ala Gly Ser Leu Gly Arg Phe Leu Val Glu Ala

435 440 B 445



. <160> 28 <170> Patent In Ver. 2. 1 <210> 1 <211> 2876 -

- <212> DNA <213> npuse <400> 1 gatgagccag atttcgggga
ctctgggcca gacat aaaat cttcccgccc ggagagaatt 60 .
‘gt gtgcagag aggggctcca gtccagcgtg gt.gtgagagg cgtgctatca:
agaaagaagt. 120 tggaggggaa ccagtgcaac cctaactcta -
cgagatcttg gggtacacac actggggg g 180 ctggcctcecg .
ccctecctegt tttcctttge tgttt'caaag gacatgcagg ctcatcgecc

240 catttcctac aacagccaga ggacatggtg gtgctgtt :
Pheg%‘fj)aé‘g%aljgf@ @i\gdﬁlg@ﬁb GIpdiln 6%@&%&%@ G%y Leu %?e; Ser
- g%%fgtacagggggctcgt cagtggact a aggat gggct ggctctaggg -
3 ggcgaaagag ac®®® ccagg gt ggt cccHf tact ggat at
cggdgaattc agccagtggc 420 cagcatgacc tccacattaa
“ gcet gt ggaa ttggaagatg aggcatcgta tgagtgccag 480
o gcttcgcaag caggtctceg atcacgacca gcccaactgc acgtgat ggt
Valckaicdéagde 40 (Jot the 6dnflvademdgegthe bt BugEdy Phe
. tctctggttg ctggagttce tggaaatctg 600 acctgtcgga -
. 4659t cgt gggga ttcddfacct gcccct gaad7bact gt ggtt ccgad@ggg
660 atccggctgg atgcgageag cttccaccag accacgctga
. aggacaaggc cactggaaca 720 gtggaaaaca ccttattcct
..~ gaccccttcc agtcatgatg atggcgccac cttgatctgc 780 -
Asna@egSgrgda ferdggchid Lguddac@bhyGlaghgadat aiincibe tHieact -
- gagccttcag 840 tatcccccaa tggtgactct gtctgctgag - _
ccccagact g #8€aggaggg agagaag@t g 900 actttcctgs

gt caagccac tgcccagcct cctgtcactg getacaggtg ggcgaagggg

960 ggatccccgg tgctcgggge acgtgggcca aggttggagg
tcgttgcaga tgccactttc 1020 ctgactgagc cggtgtcctg

. Leuc@iaggieage AardegdlagyPeadleIvERare CUGAYERCH 2108P Ala
gcgct ggaag tgttgtatgg acccattctg caggcaaaac ctaagtccgt

gtccogtoggag 1140 gtggggagmg atgcctcctt 510
'~ cagctgtgtctggecgecggga acccacttcc acggataacc 1200

Ala Ser Ala Ala Thr Ser Leu Leu Met Val Ile Thr 'Giy Val Val Leu

515 520 | 525

: Cys Cys Trp Arg His Gly Ser Leu Ser Lys Gln Lys Asn Leu Val Arg

530 535 540

Ile Pro Gly Ser Ser Glu Gly Ser Ser Ser Arg Gly Pro Glu Glu Glu

545 550 N 555 560

Thr Gly Ser Ser Glu Asp Arg Gly Pro Ile Val His Thr Asp His Ser

565 . BT0 575

Asp Leu V_al Leu Glu Glu Lys Glu Ala Leu Glu Thr Lys Asp Pro Thr

580 ' 585 590



t ggacccgca t gggt ggct ¢ tcaggtgetg agct ccgggc ccacgctgcg g
gcttccgtcc 1260 gtggcactgg aggat gcggg cgactatgta -
t gcagggct g agccgaggag aacgggtctg 1320 ggaggcggca

aagcgcaggc gaggct gact gt gaacgcac cccctgtagt gacagccctg _‘ o

1380 caacctgcac cagcctttct gaggggtcct gctcgectcc
agtgtgtggt. gtttgcctcc 1440 cctgccccag act cggt ggt
ttggtcttgg gacgagggcet tc Hgga gﬁ aggctcactg 1500
- ggcaggttcc tagtggaagc cttcc g ccgaaagt gg aggggggaca
gggccctgge 1560 cttatttctg tgctacacat ttccggaacc = - -
caggagtccg actttaccac cggcttcaac 1620 tgcagtgccc
gcaaccggct aggagaggga cgagtccaga tccacttggg ccgtagagat

- Asn 1880Tyx tTyet o tVal cAxgt 6tydat. Sext JodtSppt Leedpratet §ly

cagccacctc tctccttatg 1740 gtcatcactg gagtggtcct .
ctgcbget gg cgccat ggct 6@@ ct ct ct aa gcaaaéfimac 1800 3/ 39
ttggtccgga tcccaggaag cagcgagggt tccagttcac gtggccctga
ggaggagaca 1860 ggcagcagtg aggaccgggg tcccattgtg
- cacaccgacc acagtgattt ggttcttgag 1920 gaaaaagagg
Gluctlet Beaddy GhagdathuaPhe dracBgl Prackre Sagdirot tpagdeat c-
. 1980 agtgtgagec ttagccttgg ggaagctcct ggaggaggcec
tgMot ctt gcc accgecogist 2040 ccgat cgggc t cccagggac
‘tectacttac tatgactata agccacatct ggacttagtc 2100
_ cctcecctgeca gactgtacag agcgagggca ggttatctta ccacccccca
tcccecgtgecc 2160 ttcaccagct acatgaaacc cacatccttt

VLeuQGQﬁGPﬁqmﬁ Pid MEAORECTIHGRBCPIRE €.73250 HES QlduCa§Leu

atgctacctt gtctccaccc agccaccage gtctccagac tcatgtgtga

"6252280 at ccat ct ctgzgcaagt gaag ggt ctggggaa tcttctgttt gag

gccat at agt gtgttgtcca 2340 gatttctggg gagtcagaac
aagttgatga ccaacccctc caaaactgaa cattgaagga. 2400
gggaaagat c attacaagca tcaggactgt tggtgtacac tcagttcagc

- Val 98228997 Ef‘gGQeutﬁfrcﬁf'?gﬁg g%’*%“lgg{%%ﬁ TYPAGICTHL Ghr

ccat gagaaa gacattcaag atggtg aat gact aaa
tactttgcag ggggacaaag atgggaged a gggatacgga tggaagt agt
2580 agagaagata tatgaccatc tgcatcaaga ggaaggat aa

cat atgacaa -at caagatga 2640 aagaaataat ccaccccacc
cccaccgcegt cctggccaat aagtatagcc tacatggctg 2700

RS Y e R Gl

aatagaaQ%g at gaagggga ct %gggct 2820 aaqﬁ%tactt
atgtttaata ataaaagggg gaé% aaaga tgcaaaaaaad aaaaaa

2876 <210> 2

_Pro Pro Asp Leu'Sef-Ser Gly Thr Pro Pro Phe Pro Tyr Ala Thr Leu

675 680 | 685

- Ser Pro Pro Ser His Gln Arg Léu Gln Thr His Val

690 o895 700

<210> 4

<211> 650

<212> PRT



<211> 2243 <212> DNA <213> npuse <400> 2 gagagaattg

~ tgtgcagaga gaggctccag tccagcgtgg.tgtgagaggc gtgctatcaa

- 60 gaaagaagtt ggaggggaac cagtgcaacc ctaactctac
- gagatcttgg. ggtacacaca 120 ctcgggatgc tggectccgc
ectcctcgtt ttcctttgcet gtttcaaagg acatgcaggg 180 ;
t ggt cccggt act ggat at ¢ ggggaat t ca ‘gccagt ggcc agcat gacct
-ccacattaag 240 cct gt gga; gat ga ggcat cgt at
‘gagt gccagg cttcgcaagc aggt%fgg 300 tcacgaccag
cccaactgca cgtgat.ggtc cccccagaag ctccccaggt actaggcggc
<213pmousect ct gt gt ctctggttge tggggttcct ggaaat ctga '
cctgtcggag tcgtggggat 420 tcccgacctg .ccecct gaact
act gt ggttc cgagat ggga tccggctgga tgcgagcagc 480
ttccaccaga ccacgct gaa ggacaaggcc actggaacag tggaaaacac
<40@2Ebttcctg 540 acccetteca gtcatgatga tggegecace
ttgatctgca gagcgcgaag ccaggccctg 600 cccacaggga

 MetdggasbcSee Algt LerdeugVah @kt bagiCyatGecEhadysogtygltsctg

- 660 tctgctgagc cecagactgt gcagaaggga gagaaggtga
lctttcctgtg tdaagccact 720 gchEagcctc ctgtcactidg
- ctacaggtgg gcgaaggggg gatccccggt gctcggggca 780
~ cgtgggccaa ggttggaggt cgttgcagat gccactttcc tgactgagcc
ggt gt cctgc 840 gaggt cagca acgcggt cgg aagcgccaac

- AlaQUGAUERGEY AGCTdagt 106 turatnoasA0r 46 FekCtHC Gln

aggcaaaacc taagtccgtg tccgtggacg tggggaaaga tgcctecttc
960 agckgtgtct ggcgcgggaascccacttcca cggagacct
ggacccgcat gggtggctct 1020 caggtgctga gctccgggec

. cacgctgcgg cttccgtccg tggcactgga ggat gcgggcl080
gact at gt at gcagggct ga gccgaggaga acgggtcttg gaggcggcaa

. His 30$9LA0969 1113é49¥s 399CvgRGhg L&ﬁ@quﬁ%cmqtlgtw @yr

acagccctgc aacctgcacc agectttctg 1 aggggtcctg
-ctcgegg cca gtgtgtggtg fgtgcetccecctgececegga cteggtggtt
1260 tggtcttggg acgagggctt cttggaggca ggcteact gg

- gcaggttcct agtggaagcc 1320 ttcccagccc cggaagtgga
ggggggacag ggccectggec ttatttctgt gctacacatt 1380

accggc agagggac tccag ccac
. cgf;agagatt tgctgcc%%c tgtccggatt 15 gtggctggtg _
- cagcat.ctgc agccacctct ctccttatgg tca cactgg agtggtcctc
1560

.§1uH§%9§B?%§§ @%ﬁgQBQx ey %eﬁc&ﬁg%eggﬁﬁ 9?@9h?9§ﬂ9i88009¥

His.YallMet Val Pro Pro Glu Ala Pro Gln Val Leu Gly Gly Pro Ser

65 ) o 5 80

Val Ser Leu Val Ala Gly,Val Pro Gly Asn Leu Thr Cys Arg Ser Arg

- 85 o 90 95

Gly Asp Ser Arg Pro AlazPro'Glu L.eu Leu. Trp Phe Arg Asp Gly Ile

100 105 - 110

Arg Leu Asp Ala Ser Ser Phe His Gln Thr Thr Leu Lys Asp Lys Ala

115 120 | 125



t ggtccggat’
t ggccct gag

.cccattgtgc

t ct ggagaca

cgaggggt ca
gaagctcctg.

cccagggact

~gacttagtcc

gttatcttac

5/39 tgetgctgge gccatggetctctctctaag caaaagaact

cccaggaagc 1620 agcgagggtt ccagttcacg
gaggagacag gcagcagt ga ggaccggggt 1680

acaccgacca cagtgatttg gttcttgagg aaaaagaggc
1740 aaggatccaa ccaacggtta ctacaaggtt

gt gt gagcct tagccttggg 1800

gaggaggcct ct égggc ccgecctetc cgat cggt ct
1860 cctacttac ‘gact t caa gccacat cag '
ctccctgcag actgtacaga 1920 gcgagggcag
caccccccat ccccgtgect tcaccagcta :

|  Thri@hyc &b ot

acatccttt cccccaga tttgagcetct ggaactcccc ccttcccgta
gbcd@naﬁugLewu dbaeghen Toatpgfgudercibs dispt ¢

gtcttggaat cttctgtttg.ccatatagtg tgttgtccag atttctgggg
abi® gat gaccaacccctB3® aaaact gaac. at t ffaggag ggaaagat ca
caggactgtt ggtgtacact cag <210> 3 <211> 700 <212>
PRT - <213> nouse <400> 3 catgaaaccc 1980 tgctaccttg
2040 caagtgaagg 2100 agtcagaaca 2160 ttacaagcat

Asp2@R0A2243rMedu [[ée BisaABerAlAl Arg Serl@in Wah [RhoePteTheys -
Cys Phe Lys Ay Hs 1 510 15 Ala Qy Ser Ser Pro H's -

145Phe Leu A n An5Pro G u Asp Met 198l Val 20 25 30 1kéu
LaJGyGu(HuNaAmlﬁqu(WSNaLaJGyNa
TyrArg '

Gly Arg Asp'Thr Ala Val Thr Leu Ser Leﬁ Gln Tyr Pro Pro Met Val -

165 170 15

~ Thr Leu Ser Ala Glu Pro Gln Thr Val Gln Glu Gly Glu Lys Val Thr .~

180 . 185 190

Phe Leu Cys Gln Ala Thr Ala Gln Pro”Pro:Val'Thr Gly Tyr'Arg Trp .

195 _ 200 - 205

Ala Lyé Gly Gly Ser Prd Val Leu Gly Ala Arg Gly Pro Arg Leu Glu

200 215 . 220

Val Val Ala Asp Ala Thr Phe Leu Thr Glu Pro Val Ser Cys Glu Val

995 230 235 S 240

- Ser Asn.Ala Val Gly Ser Ala Asn Arg Ser Thr Ala Lgu.Glusal Léu

245 250 285

CTyr Gly Pro.Ile Leu Gin Ala Lys Pro Lys Ser Val Ser Val Asp Val



35 40 45 d'y.Leu Val G@n Trp Thr Lys Asp-Gy:Leu Ala .
Leu Ay Ay Au Arg Asp Leu Pro Ay Trp Ser Arg Tyr :
Trp Ile Ser Gy Asn Ser Ala Ser 65 70 75.80 Ay An
His Asp Leu His- Ile Lys Pro Val Qu Leu Gu Asp Au -
Ala 85 9095 Ser Tyr Au Cys A n Ala Ser Gn Ala Ay
Leu Arg Ser Arg Pro Ala 100 105 110 G n Leu H's Val
Met Val Pro Pro Qu Ala Pr /'Gln Val Leu Ay Gy 115
120 125 Pro- Ser Val Ser. E‘e% Val IAl a Ay Val Pro Qy
- Asn Leu Thr Cys Arg 130 135 140 Ser Arg Gy Asp Ser
Arg Pro 02 Pro Gu Leu L26% Trp Phe Arg As#0145 150
155 160 Ay Ile Arg Leu Asp Ala Ser Ser Phe Hs dn .
Thr Thr Leu Lys Asp 165 170 175 7/3 9 Lys Ala Thr Qy.
Thr Val @ u Asn Thr Leu Phe Leu Thr Pro Ser Ser 180 '
GlylB¥s B8P Ala Ser Phe Ser Cys Val Trp Arg Gly Asn Pro Leu Pro

275 : 980 ' 985

Arg Ile Thr Trp Thr Arg Met Gly Gly Ser Gln Val Leu Ser Ser Gly

290 295 3007

| Pro Thr_Leu Arg Leu Pro Ser'Val Ala Leu Glu_Asp Ala Gly AsbrTyr

35 . 310 315 - 320

Val Cys Arg Ala Glu.Pro Arg Arg Thr Gly Leu Gly Gly Gly Lys Ala

325 330 335

- -Gln Ala Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr Ala Leu Gln

340 345 - 350

Pro Ala Pro Ala Phe Leu Arg Gly Pro Ala Arg Leu Gln Cys Val Val

355 - 360 | 365

Phe Ala Ser Pro Alé Pro Asp Ser Val Val Trp Ser Trp.Asp Glu Gly

370 37 : 380

Phe Leu Glu Ala Gly Ser Leu Gly Arg Phe Leu Val Glu Ala Phe Pro

285 - 390 . 395 | 400



His
Gn
Val
Val
du
Thr
Trp
Pr o

d-u 290
Lys Pro
Asp Al a
330 335
Ser An

Asp
Al a
Thr
Thr
Lys
Al a
A a
Arg

Al a
200
Leu
Al a
235
Pro
Ay
270

Asp
Leu
Leu
Leu
225
dn
Lys-
260

dy

195
Ser.
Ser

230
Pro
Ay
265

295 300 Vval
Ser

Val

Thr
205
dn
du-
240
Val
Ser
Leu

Leu.
Pro Thr Gy
Pro Pro
Pro A n Thr
Val
Thr Ay Tyr

FERS: gbil“

Tyr

Ser

lle Cys Arg Ala Arg Ser

Thr

Leu Tyr @
Lys48er val Ser. Val. 3
Phe Ser Cys Val

Phe

210
“Val
Leu
245
Ay
Al a

o Val 280 2
Maghro Al Tl Yl Clat Lo Ay R GaoLanrlarseralel Loy
‘Prolle Leu dn Ala -
310 Asp Val

215
Gn
Cys
250

ASD

Asp Thr Al a
220
Gu
‘dn
255
‘Ala Arg
AI a

Met

Ay
Al a
Arg
Ay
Thr
u Val

GHp Lys

Trp Arg Ay Asn Pro 325

Leu Pro Arg Ile Thr Trp Thr Arg Met Ay Ay
Leu Ser 340 345 350 Ser Gy Pro Thr

Hisl éle Rey Eou Thr cGlSeEllVéler Asp. Peel TBruTlas |§1A ReeGhisn 355

Arg Arg

450

Ala Ala

465

Trp Arg

Gly Ser

Ser Ser

Val Leu

530

- 420

435

Asp Leu Leu Pro Thr

455

‘Thr Ser Leu Leu Mef

470

His_Gly_Sef Leu Ser

485

Ser Glu Gly Ser Ser

500

Glu Asp Arg Gly Pro

515

Glu Glu Lys Glu Ala

535

'_Ser Ala Arg Asn Arg Leu Gly Glu

440

Val

val

Lys

Ser

425

430

Gly Arg Val Gln Ile His

Ile

Gln

Thr

Lys

490

Arg

505

Ile

Yal

520

Leu

Glu

6ly

His

Thr

Val Ala

460

Gly'Vai

475

Asn Leui

Pro Glu

Thr Asp

Val

His

445

Gly Ala

Val‘Afg

Glu Glu

Leu

Leu Gly

Ala Ser

Cys Cys

480

Ile Pro |

495

Thr Gly -

510

.. 525

Lys Asp

540

Pro Thr

Ser

Asp Leu

Asn Gly



- 360
Ay
Leu
395
Al a.
Pro

- 430 . 7 7
Val G u Ala 435 440

Leu
Val’
" Val -
Thr

365 Asp Tyr Val Cys Arg Ala J-u Pro Arg Arg Thr.
Leu Ay Ay Ay 370 375 380 Lys Ala Gn Ala Arg
Thr Val -Asn Ala Pro Pro Val Val Thr Ala 385 390
400 Leu Gn Pro Ala Pro Ala Phe Leu Arg Ay Pro
Arg Leu Gn Cys 405 410 415 val Val Phe Al a Ser
Ala Pro Asp Ser Val ‘Val Trp Ser Trp Asp 420 425

Gu-dy Phe Leu Gli éd/a %y Ser Leu Ay Arg Phe
4379

GQu Gly Ay An Ay Pro Ay Leu Ile: Ser 455 460
‘Leu His Ile Ser Ay Thr Gn G u Ser Asp -Phe. Thr
Ay Phe 465 470.475 480 Asn Cys Ser Ala Arg Asn

TyrAfyr lLes @lyAm GleYelaSer Viall & Leh ek ber§5y 4001 AbS

_ Leu
545/ a

Val
Ay

Gy Arg Arg Asp Leu Leu Pro Thr Val Arg Ile Val -
Ay Ala 5105Ia Ser Ala Al a5%hr Ser Lou Leu K6@
Ile Thr Ay Val Val ‘Leu 525 Cys Cys Trp Arg Hi's
Ser Leu Ser Lys dn Lys Asn Leu Val Arg 530 535

1Pro‘G1§'Gly Gly Leu Phe Leu Pro Pro Pro Ser Pro Ile Gly Leu Pro

565 570 575

Gly Thr Pro.Thr‘Tyr Tyr Asp Phe Lys Pro His Gln Asp Leu Val Pro

Pro Cys

‘580 . 585 590

Arg Leu Tyr Arg Ala Arg Ala Gly Tyr Leu Thr Thr Pro His

595 600 605

Pro Arg Ala Phe Thr,Ser'Tyr'Mét Lys Pro Thr Ser Phe Gly Pro Pro

610 615 620
-Asp Leu Ser Ser Gly Thr Pro Pro Phe Pro Tyr Ala Thr Leu Ser Pro
625 630 e 640
" Pro Ser His Gln Arg Leu Gln Thr His Val
645 . 650
<210> 5
<211> 2980

212> DNA

9 Phe Pro Ala Pro Qu-



540
Pro
Asp
575
Lys.
Val

Al a
e

Lys Pro H s
<21&¥§iomp_gsqpé@nsryr

Ay
Au
Pro
Val
Thr
Val
Ay
Leu
Leu

- Pro
Gu
Ay
Leu
Pro
Ay
ay
620

645 650 655 Pro
Lys Pro Thr  Ser

Ser Ser- @y Thr Pro
<408er5 Pro Pro Ser Hi s

<210> 4 <211> 650 .

Pro

Ser Ser Gu. .Gy Ser Ser Ser Arg vy
545 550 555 560 Thr @y-Ser Ser dQu

Val
du
580 585
Ser Val
Ay Leu
Ay
Asp Leu
Arg Al a
Hs Pro
Phe Gy
Pro
Gn

Ile
Leu

Leu Ser

630
Al a
Al a

Pro Tyr

635
ady
Phe
665. 670 Pro Pro

Leu.d n Thr

Leu Ay
Pro Pro
Tyr Tyr
640 Val
Tyr Leu
Thr Ser

Al a Thr
Hi s

cccagagace caggecgegg aactggeagg cgtttcagag cgtcagagge

cagacttgga

ctcnggcca

-'cgécggéaaa

tegtectect

cagaggacbt

cactgggggct

cagggtggtc

" ttaggccegt

t@cgctccag

'gcggcccctc

- geggatgcecg

ccacctteca

‘ecectgaccec

ccetgeeeac

ctetgtetge

' 'ccacagccca
‘- ‘gggocegegg

~cctgegaget

ttgggeegat

ccttcagetg

-gegegeaggt

caggcegacta

ggactccagg
gggtgacagg

tetegtgaac

cttctgette

getggtegetg

agttcagtgg
ccggtéctgg
ggagétagag
accagcCcaa
tgtgtqtctg
cccetacceet
tecagaccetg
tttcagccat
aggaagagaq
ttcgccacac‘
gcctcctétc
QCCaaggtta'
cagcaacgce
tctgecaggea
cgeetggege
getggectict

tgtgtgcaga

ccagagacta
'aggcgtgctt
cttgggggac
agagggagag
ctgégggagg
édtaagagtg

atafcaggga

.gatgaagcat

cfgcacgtgc
gttgotggag
géat?gctgt
ctgaaggaag
gétgétggag
aéagctatCa
actgtgcagg
acaggctaca
gaggtcgtge
gtgggtageg
aagccggagc
gggaacccge
ggagecacac

gelgaggelig

ggetgggega
gagaggaaga
gaatgeteag

caggcecegte

aagcccgget

ggetggeect
atgbagccaa
cafatgaatg
tggtccccbc
ttecctgegaa
ggttccggga
ggacccctgg
ccacﬁtttgt
cacfgagcct
agggagagaa
ggtgggcaaa
caggcgcctc
ccaaccgeag
ccgtgteegt
ttccécgggt-
tgégtettice

ggctategeg

agagtcgage

agttgacggg

‘gatgegggte

gcccéatttc

gccgtgtgct

‘agggggecaa

tggecageat
tcaggctaca

agaagccceec

‘cotgacatgt

tggggtecty
gilcagtggag
ctgcbgggcc
gcagtacécc
gotecatttte
agggggetet
gttcetgact
factgcgctg‘
ggacgtesee
aacciggace
gtcggtggeg

cctgcggggc

Tyr

H s Thr Asp His Ser 565 570
GQu Lys Qu Ala Leu Gu Thr
590 10/39 Asn Ay Tyr Tyr
Ser

h u,Pro
iﬁg/%gogThr
625
Arg
Arg
660
Phe
Arg

Lys
605 G u
Ser Pro
Asp Phe
Pro Pro
Thr - TFhr
Met
Leu
685
700

Asp
Leu
Val

tgeggatgag

- gtgaaggggy

aaggbcagtg
qccgccctcc
ctgcaaéagé
ctgggegeet

agggaéctac

gacctceaca

caageaggece
caggtegctzgg

cggagccgtg

‘ttggatggag

agcéccffaa
cggagecagg
ccagaggtga
ctgtgccagg
ccggtegeteg
gagccegtgt
gétgtgctgt
gaégacgctt
cgeegeggte
cccgaggacg

ggecgeegegs

120

180 .

240

300
360
20
480
540
600
660
720
80
840

900

960

1020
1080
1140
1200
1260
1320

1380



<212> PRT <400> 4 Met Leu Ala Ser Ala Leu Leu Val
Leu Cys Cys Phe Lys Ay Hs

1'5 10 15 ..

Phe
Ata Ay Trp

Ser Arg Tyr Trp Ile Ser Gy Asn Ser Ala Ser Ay Gn 20

25 30 His Asp Leu His Ile Lys Pro Val
Gu Ala Ser Tyr 35 40 45 adu Cys Gn Ala Ser Gn Ala

G u Leu du Asp

Gy Leu Arg Ser Arg Pro Ala G n Leu 50 55 60 Hi s Val

Met Val
65 70. 75 80 Val Ser

Ser

Pro Pro.Au Al a Pr?gan Val
Ala Ay Va

Asn Leu Thr

Asp. Al a Ser

Ser

| Ser Arg 95 Gly Asp Ser Arg :
aggP¢%ﬁﬁ9¢u§%&9§tﬁﬁﬁ9 zﬁ%Lqmﬁéaavqﬁgpgﬁpaapycqug@aqnqx pegFcleect 1440
' Phe H's G n Thr

Thr

Leu Ay

Leu Lys

Ay Pro

Asp Lys

Pro Ay
Pro Al a

Lechgageggncoctagteern et cagtThe  tegkt dage Aste tThegdce acqiiaggteaa) 1500
H s Asp 130 135 .140 Asp Ay Ala Thr

Thr

Pro Ser

Ser

tegletgeiretBgsargay ket tacheSageGRgAL agdagaefyas

150 155 160 Ay Arg Asp Thr Al a Val
aga@iicryr tucocimar Wetcevgkgs gactgggice

ggcetgggega

ggatagtgge

ccetetgetg
tgcgaétccc

gcagecgega

- agaaagggac

. gtgtgagecet

ceettgggee
cccectgeag
tcaccagcta

cetteccata

atcttticcaa

tgaggcgeca

. agatcattac

aagtgggage

agatggcagg

-gggcegggat

attgagagga

getetecetg

-ccectaggaac

'ttggacccaa

gggaggtgcc

cggagtggce

ctggcgeecac -

tggcagcagd
ggaccgggec

tctggagacc

gégccttggq.

cccagggaéc
actttécaga
catcaaacce
tgetgeette
tggaagagtc
ggacaagttg
atttgtcagg
aacatggeca
taggececttt
ggaagttgtt
aaggtagcat
aggggaactt

ccaagatgge

ggagigggga

~ acatttcggg gacccaggag tctgacttta

caggecagece

gctgecacea

agcaaggect
gacggctcca

cceattgtge

‘aaggacccaa.
gaagdccctg

_cctaccttct

gecagggeag

acatcctttg

cccacaceta

ctgggétctc

rgcganttéc

agcatttgta
cccaatatge
gagéagagat
tctagecact
aggatagatg
tgctqggGCa
caccatciig

tacagtgaga

gecaggagett

tgggeegtag

caactctcét

cagcctettt

gttcacgagg

acactgacca

'ccaacggtfa‘

gaggaggtct

atgacttcaa

getateteac

ggeeeccaga

gccacécgcg
caacttgcea
tcetecaaaa
faéagtcagc
ccacctatte
ggggacaggg
gaaagaagat
aagafgaaga
afggaaatgc
attttacttt

attaccactg

Thr Leu
gggeetgate

taactgeagt
agacttgctg
tatggtcate
ctececgageaa

tcctgaagaa

cagtgatctg

ctacaaggtc
cttcetgeca

cccacacetg

cacaccccac

tctggeecce
ﬁctccégact
taétggattg
ctgaacacaa

tcagccaaag

‘cceggtgtaa

cagtgggtgt
atttcaagét
gcataccagg
agccaagatg
ﬁcttaaagac

ttggggcaaa

Ttoctgd sy
Ser Leu

tctgtgdtaq
geocggaacce

cccactgtge

actggggteg

aagéacctga

gaggagacag

gttciggagg
cgaggagtca
ccacceteece
ggcatggtcé
cctcgégctt

gggactecce

cacgtgtigac

ttctgatttc.

ggegaggeaa
gagatgcécc
aagagéttca
tgggagttty
gaccatctge
cceeaccecetg
gccatatact
tcagaaagac

atattggegat

1560

1620
1680
1740
1800 -
1860
1920
1980

9040

2100

2160

2220

2280

2340

2400

2460
2520
2580
2640
2700
2760
2820
2880

2940



165 170 175 Thr Leu Ser Ala Gu Pro G n Thr Val

Gn
Au dy Gu Lys val Thr .180 .185 190 Phe Leu Cys An-

Ala-Thr Ala G n Pro Pro Val Thr Gy Tyr Arg Trp 195
200 205 Ala Lys Ay Ay Ser Pro Val. Leu Ay Al a Arg
Gy Pro Arg Leu Au 210 215 220 Val Val Ala Asp Al a

~Thr Phe Leu Thr Gu Pro Val Ser Cys du Val

225 230

235 240 Ser Asn Al a Val %%/Sgr Ala Asn Arg Ser Thr °

“Ala Leu Glu Val ‘Leu 245

Tyr Gy Pro.
: An -Aa Pro Lys Ser Val Ser Val Asp Val
aaaa%@tzsﬁtg@tyaitysamaﬁa@a Séraimegder Cys Val

Ile Leu
13/3 9
Trp Arg

Gy Asn Pro Leu Pro 275 280.285 Arg Ile Thr Trp Thr

Arg Met Gy Gy.Ser Gn'Val Leu Ser Ser Ay 290 295

300 Pro Thr Leu Arg Leu Pro Ser Val Ala Leu Gu Asp

Ala Ay Asp Tyr 305 310 315 320 Val Cys Arg Ala d u-

Pro Arg Arg Thr Ay Leudy Gy Gy Lys Ala 325
<21838% Ad'n Ala Arg Leu Thr Val Asn Ala Pro Pro.Val

- Thr Ala Leu @ n 340 345 350 -
<211> 708 o

<212> PRT

_'<213> Homo sapiéns

<400 6 -

Met Leu Arg Met Arg Val.Pro_Ala.Leu Leu Val Leu Leu

1 5 10

Arg Gly Arg Ala Gly'Pro Ser Pro His Phe Leﬁ-Gln Gln Pro Glu Asp .

20 © 25

Lew Val Val Leu Leu-Gly Glu Glu Ala.Arg Leu Pro Cys

35 40 45

‘Ala Tyr Trp Gly Leu Val Gin Trp Thr Lys Ser Gly Leu

50 55 60

‘Gly Gln Arg Asp Leu Pro Gly Trp. Ser Arg Tyr Trp I1e

65 100 N

~Ala Ala Asn Gly Gln His Asp Leu His Ile Arg Pro Val

8% ' 90

Phe Cys

330
Va'l_ )

Phe

15

30 -

 A1a:Leu

Ala Leu

Ser Gly'

Glu Leu

95

Gly

Gly -

Asn

80

Glu

2980



Pro Ala Pro Ala Phe Leu Arg Ay Pro Ala Arg Leu -Gn
Cys Val Val 355 360 365 Phe Ala Ser ‘Pro Ala Pro Asp -
Ser Val -Val "Trp Ser Trp Asp Qudy 370 375 380 Phe Leu
Gu Ala Jy Ser Leu Ay Arg Phe Leu Val Gu Ala Phe '
-Pro 385 .390 395 400 14/39 Ala Pro du Val Gu Gy Gy
An Gy Pro Ay Leu Ile Ser Val Leu 405 410 415 H's
Ile Ser Ay Thr Adn Qu ile%/ﬁgp Phe Thr Thr Ay Phe
Asn Cys 420 425 430 Ser -A P Asn Arg Leu Ay Qu
Ay Arg Val Gnlle Hs Lou Ay 435 440 445 Arg Arg
Asp Leu Lou Pro Thr Val. Arg Ile Val Ala Ay Ala.Ala
Ser 450 455 460 Ala Ala Thr Ser Leu Leu Met Val Ile
AspT(Hm &ly S¢al TwalGluekysOfén Gle o5 GAT M 14761vd@uThre Aey
~ Hs dy Ser Leu Ser Lys G n Lys Asn Leu Val Arg Ile
Pro Ay 188r Ser Au Ay 98 Ser Ser Arg GMOPro-Q u
- GQu Qu Thr Ay 500 505 510 Ser Ser Au Asp Arg Ay
" Prolle Val Hs Thr Asp His Ser Asp Leu 515 520
Arg Pro Ala Gln Leu His Val Leu Val Pro Pro Glu Ala Pro Gln Val

15 120 125

; Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Vai Pro Ala Asn Leu

B0 135 140

Thr Cys Arg'Ser Arg Glj Asp Ala Arg Pro Thr Pro Glu Leu Leu Trp

145 150 155 160

Phe Arg Asp'Gly-Val Leu Leu Asp Gly Ala Thr Phe His Gln Thr Leu

165 . 0 175

- Leu Lys Glu Gly Thr-Pro.Gly Ser Val Glu Ser‘Thr_Leu.Thr Leu Thr

180 185 190

Pro Phe Ser His Asp Asp Gly Ala Thr Phe Val Cys Arg Ala Arg Ser

195 : 200 S 205

Gln Ala Leu Pro Thr Gly Arg Asp Thr Ala Ile Thr Leu Ser Leu Gln

210 ‘ 215 220

‘Tyr Pro Pro Glu Val Thr Leu Ser Ala Ser Pro His Thr Val 6ln Glu



Glyaakt dasalpy) dde tRheabely CogtagAbydhrglly

525 Val Leu Qu Qu Lys ' Gu Ala Leu Qu Thr Lys Asp.
.. Pro Thr Asn Ay 530 535 540 Tyr Tyr Lys Val Arg Ay
~“Val Ser Val Ser. Leu Ser Leu Ay du Al a 545 550 555

560 Pro.dy @y Ay Leu Phe Leu Pro Pro Pro Ser Pro '

Ille Ay Leu Pro 565 570 575 Gy Thr Pro Thr Tyr Tyr -
- Asp Phe Lys Pro Hs Gn Asp Leu Val Pro 580 585.-590 -

Pro Cys Arg Leu Tyr Arg gg/ArgggAl a Gly Tyr Leu Thr .

Thr Pro His 595 600 605 Pro“Arg Al a Phe Thr -Ser-Tyr

Met Lys Pro Thr_Ser Phe Ay Pro Pro 610 615 620 As

225 6y Ser . Ser Gly23ﬁhr Pro Pro Phe %fo Tyr Al'a Thr 4

Ser - Pro 625 630 635 640 Pro Ser HHs An Arg Leu Gn
. Thr His Val 645 650 <210> 5 <211> 2980 . <212> DNA
16/ 39 <213> Hono -sapi ens <400> 5 cccagagacc caggccggo
p g&ﬂga@%ﬁ_lgg _Va_ ggg
~cagacttgga %‘gactccagg- ccagagact a ggct gggcga agagt cgagc
~gtgaaggggg ¥29 . - 20 2B

Thr Gly Tyr Arg Trp Ala Lys Gly Gly Ser Pro Val Leu Gly Ala Arg

260 N 270

Gly Pro Arg Leu Glu Val Val Ala Asp Ala Ser Phe Leu Thr Glu Pro

275 280 - 285

Val Ser Cys Glu Val Ser Asn Ala Val Gly Ser Ala Asn Arg Ser Thr

200 | 295 S 300

Ala Leu Asp Val Leu Phe Gly Pro Ile Leu Gln Ala Lys Pro Glu Pro

305 310 815320

Val‘Ser Val Asp Val Gly Glu Asp Ala Ser Phe'Ser‘Cys Ala Trp Arg

325 330 - 335

Gly Asn Pro Leu Pro Arg Val .Thr Trp Thf.Arg Arg Gly Gly Ala Gln

340 345 350

Val Leu Gly Ser Gly Ala Thr Leu Arg Leu Pro Ser Val-Gly Pro Glu

. 355 360 | 365



, t
: ASpc%Jtaaﬁééa“cS@ Ib%dgét%a%ag”g@ggbteﬂgmv

- ctcegggcca gggtgacagg. aggcgtgctt gagaggaaga agttgacggg
"~ aaggccagtg 180 cgacggcaaa tctcgtgaac cttgggggac
~gaat gctcag gatgcgggtc cccgccctcc 240 tcgtcctccet
-cttctgcttc agagggagag caggcccgtc gccccatttc ctgcaactgce
- 300 cagaggacct ggtggtgctg ctgggggagg aagcccgggt
gccgt gt gct ctgggecgect 360 actgggggcet agttcagtgg
act aagagtg ggctggccct_agggggp'ag agggacctac 420
cagggt ggt c -ccggt act gg at at gé at.gcagccaa tggccagcat
gacctccaca 480 ttaggccc agct agag gat gaagcat
E C@hg Leu _
accagcccaa ctgcacgtgc tggtcccccc agaagccccc ‘caggtgctgg
gcggceccctc tdigictctg gttgct gg# ttcctgecgaa
cctgacat gt cggagccgtg 660 gggatgcccg ccctacccct
gaattgctgt ggttccgaga tggggtcctg ttggatggag 720
ccaccttcca tcagaccctg ctgaaggaag ggacccctgg gttagtggag

" Arga@oabiy tila XBO GluckiiagArg deut Thic ¥gé cldn §as Fabgag Val

. ccacctttgt ctgccgggcc cggagccagg 840 ccctgeccccce o
38baggaagagac acag@d®batca cact gagcct39gcagt acccc ccagdggt ga
. 900 ctctgtctge ttcgccacac actgtgcagg agggagagaa
ggtcattttc ctgtgccagg 960 ccacagccca gcctcecctgtc
. acaggctaca ggtgggcaaa agggggctct ccggtgctcg 1020 . -
Valdbgcalgdag OicSagRlaaPgagdbcBhgdetaac gtetfeoghlLakrgact
gagcccgtgt 1080 cctgcgaggt cagcaacgcc gt gggtagcg -
ccaaccgcag 4@t gcgetg gatgtget@t 1140 ttgggcgomt-
- tctgcaggca aagccggagc ccgtgtccgt ggacgt gggg gaagacgctt
1200 ccttcagctg cgcctggcgec gggaacccgc ttccacgggt
- aacctggacc cgccgcggtg 1260 gcgecgcaggt gctgggcetct
LeudSiR0CF802% V4CPhetA1GCSEt FaQt SDOPr6 CLGAATA0E]1 1820 Trp
caggcgacta tgtgtgcaga gctgaggctg ggctat cggg cctgcggggc
ggcgccgegg. 1380 17/ 39 agggiscggct gact gt gaagpgct cccccag
tagtgaccgc cctgccctct gcgecctgect 1440 tcctgagggg
cecctgetcge ctccagtgtctggttttcge ctctcccgec ccagatgecg

1500 ‘tggtctggtc ttgggatgag ggcttcctgg aggcggggtc

{ C C
sor SRR IS AP aRcES e Sl 0 DT
acat €999 gacccaggagyjstgacttta gcaggggett taactgcagt

gcccggaacc 1680  ggct gggcga gggaggt gcc Caggccagcc
. tgggccgtag agacttgctg cccactgtgc 1740 ggat agtggc
cggagt.ggcc gctgccacca caactctcct tatggtcatc actggggtgg

va1 800,95 Cﬁ&cag%grgg&%ggr RIFRAPUS' LERRAF AL by

ccgagcaa aaga
455 460

Leu Ile Ser Val Leu His Ile Ser Gly Thr Gln Glu Ser Asp Phe Ser

465 470 475 | 480

Arg Ser Phe Asn Cys Ser Ala Arg Asn Arg Leu Gly Glu Gly Gly Ala

485 - 490 495

Gln Ala Ser Leu Gly Arg Arg Asp Leu Leu Pro Thr Val Arg Ile Val

500 505 510



t gcgaat ccc tggcagcagc gacggctcca gttcacgagg tcctgaagaa
gaggagacag 1920 gcagccgcga ggaccggggc cccattgtgce '
acactgacca cagtgatctg gttctggagg 1980 "agaaagggac :

. tctggagacc aaggacccaa ccaacggtta, ct acaaggtc cgaggagtca
2040 gtgtgagcct gacccttggc gaagcccct g gaggaggtct: '

~.cttcctgcca ccaccctccc 2100 ° cccttgggecc cccagggacc

~ cctaccttct atgacttcaa ccg acgt,g ggcat ggtcc 2160
ccccctgcag actttacaga gc géég gctatctcac cacaccccac
cctcgagctt 2220 tcaccagcta catcaaaccc acatcctttg
ggcccccaga tctggccccc gggactcccc 2280 ccttcccata
tgctgecttc cccacaccta gccacccgeg tctccagact cacgt?tgac

Ala Ada0ValtAdetAlec Ada tYgadyadihe bewdgatMstcVeladdet Buckly

- taatggattg ttctgatttc 2400 tgaggcgcca ggacaagttg
gcgaBbtitac tcctccaaaab2® gaacacaa ggggafdpaa 2460
agatcattac atttgtcagg agcatttgta tacagtcagc tcagccaaag
gagat gcccc 2520 aagtgggagc aacatggcca cccaatatgc
ccacctattc cccggtgtaa aagagattca 2580 agatggcagg

 Valtsggtecioys Gayfapaget HigdeachgydleSprobt Gert Bygaettt g N

-~ 2640 gggccgggat attgagagga gctctccctg ccctaggaac
ti3ggacccaa ggaagt t5pst tctagccact gasdgaagat attt caagat
gaccatctgc 2700 aaggtagcat aggat agat g aagat gaaga
-gcat accagg ccccaccctg 2760 aggggaactt tgctcggcca
at ggaaat gc . agccaagat g gccat at act . 2820 ccaagat ggc

Glu GAGCBY€ g di Mbaciet IS Hraagpacet CRgaARY Ty 2880 Ser
ggagt gggga tacagtgaga attaccactg ttggggcaaa atattgggat

5452940 18/ 39 aaagghattt atgtttaat gspt aaaaaaaa gt cazsgagy

<210>, 6 <211> 708 <212> PRT <213> Honpbsapi ens <400>

" ‘Ser Arg Gly Pro Glu Glu Glu Glu Thr Gly Ser Arg Glu Asp Arg Gly

565 - 570 . 575

PrQ Ile Val His Thr Asp His Ser Asp Leu Val Leu Glu GlurLys Gly

580 o 585 590

Thr Leu Glu Thr Lys‘Asp Pro Thr Asn Gly TyrrTyr Lys Val Arg Gly

595 800 . 605

‘ "Val Ser Val Ser Leu Ser Leu Gly Glu Ala Pro Gly Gly Gly Leu Phe

610 615 - 620

Leu Pro Pro Pro Ser Pfo'Leu Gly Pro Pro Gly Thr Pro Thr Phe Tyr

625 630 635 640

Asp Phe Asn Pro His Leu Gly Met Val Pro Pro Cys Arg Leu Tyr Arg



7580 Ala Ala Asn Ay G

Met Leu Arg Met. Arg Val Pro Ala Leu Leu Val Leu
Leu. Phe Cys Phe 1 5.10 15. Arg Ay Arg Ala Ay Pro.
Ser Pro His Phe Leu @n Gn Pro Au-Asp 20 25 30 Leu
‘Val Val Leu Leu dy u Gu Ala Arg Leu Pro Oys Al a.
‘Leu Ay 35 40 45 Ala Tyr Trp Gy Leu Val @n Trp Thr
~Lys Ser.@y Leu Ala Leu Gy 50 55 60 Ay G n Arg Asp
~Len Pro Gly Trp.Ser Arg %ygrhjgp Ile Ser @y Asn 65 70
' p Leu Hs Ile Arg Pro
Val du Leu Qu 2980 85 90 95 19/39 Asp Q'u Al a Ser
Tyr Gu Cys64dn Ala Thr Gn & Ay Leu Arg SE¥5 100

105 110 Arg Pro
Adu Ala Pro Gn
Val Ser Leu Val

Ala An Leu Hs Val Leu Val Pro Pro
Val 115120 125 Leu Ay Gy Pro Ser
Ala Gy Val Pro Ala Asn Leu 130 135

| A1am Aha GhysTy\r deGePhrAThr Gry Hisp PAb a\vir 4l#rRheTHIr Bed

Q@ u Leu Leu Trp
Asp Ay 680a Thr

155 160 Phe Arg Asp Ay Val Leu Leu
Phe Hi's @68 Thr Leu 670

-Tﬁr;Ile Lys Pro Thr Ser Phe Gly Pro Pro_Asp Leu Ala Pro Gly Thr

675

680 | 685

Pro Pro Phe Pro Tyr Ala Ala Phe Pro Thr Pro Ser His Pro Arg Leu

690

Gln Thr His Val

705

<2105 7
<211> 2976
<2125 DNA-

. 213> Homo sapiens

<400> 7

‘ gégaactggd aggcgtttca
-aggeccagaga ctaggcfggg
: aggaggcgtg cttgagagga
aaccttgggg gacgaatgqt

ttcagaggga gagecaggece

695 700

'gagcgtcaga ggctgeggat gagecagactt ggaggactee 60

cgaagagtcg agegtgaagg gggetecggg ccagggtgac’l?@
agaagttgac gggaaggcba,gtgcgacggc aaatctcgtg 180
caggatgegg gteccegece tcctegtcet cectettetge 240

gtcgececat ttectgeaac agccégagga cetggtggteg 300



175
Leu
Ay
Gn.
Ser
Ser
du
Pro

Thr

Val
Ser

Leu Lys'

Al a Thr
Al a Leu
Leu G n
Al a Ser
Lys Val

du
Thr
Phe
Pro
210
Pro
I'le
245 250
Pro Val

Leu

ctgwgaggua@a@g%ﬂg vatecae
Pro 275 280 285 Val

(Hy Thr
180
Val
Thr
215
H s
Phe
255

Leu
Thr

Leu g Ala Arg
g?¥59t9$%8&95r0¢#ﬂ§tg&ﬁg shfaaditgag 360
Ser Cys du Val Ser Asn Al a Val

‘Pro.

220 Tyr
Thr Val

Gy Ser Val
185 190 Pro Phe
Cys Arg Ala Arg
Gy Arg Asp. Thr
Pro Pro
@n du

g%;/ﬁ% 9Ala

260

Ser
Ser 195
Ala lle
d u Val

'(JLJlSeT
H's Asp Asp

Thr

200 205
Thr Leu
Thi Leu

20/ 39 230 235 dy

Thr Al a
Trp Al a
265 270

Gdn Pro
Lys Ay
a Pro.

tggapiamser PIELEAEELCALYtaBEEETh caR9geTRgs EﬁnyagggﬁgLeECQQgstW@J420'

Leu Phe Gy Pro Ile Leu dn Ala Lys Pro Qu Pro

tggaiot cRESEBRORAEC

Phe Ser

- gaggatgaag

caactgcacg

Vctggttgctg

cctgaatige
ctgctgaagg
Cdatgatgat
agacacagcf
acacacigtg
tgfcacaggc

gttagaggtc

cgcegteget

ggcaaageeg

gcgegggaac
ctetggagece
cagagctgag
gagcgcfccc
tcgeetecag
tgagggcttc

agagagccge

gegagtctgac

tgcccaggcc

- ggecgetgee

ccacagcaag

Cys Al a

catcatatga

tgetggtece

gagttcctge

tgtggtthcg:

aagggaccee
ggagcéécct
atcacactga
caggagggag

tacaggtgge

gtggcagacg

agegecaace

gagecegtgt

cegettecac

acactgcgtd

gctggegetat
ccagtégtga
tgtctggttt
ctggaggese
gggggaétgg

tttagcagga

agcctgggee

accacaacte

gceteagecet

305

cSelgevais Aheaedted geatitaggwyp calggageta
Trp Arg 325
atgtcaggct acacaagcag gcctcegete

cccagaagee

gaacctgaca

agatggggtc

tgggteagty

ttgtetgeceg

gcCtgcagta
agaaggtcat

caéaaggggg

cctcgﬁtcct,

gcagtactgc
.ccgtggécgt
gggtaaccté
ttccgtcggf
cgggcbtgcg
ccgccctgca
tcgcgtctcc
ggtcgcaggg
gtcegggeet
gectttaactyg
gtagagactt
tccttatggt

ctttcicecga

cccecaggtge

tgtcggagee
ctgttggafg
gagagcacct
ggcccggagc

cceeeeagag

ttteetgtge

ctctcéggtg
gactgagcecece
getggatgty
gggggaagac
gabcqgccgc
geggcccgag

gggeggcgee

ctctgcgccf‘

cgececagat

ccggttcctg

‘gatctetgtyg

cégtgccng

gctgeecact

catcactggg

gcadaagaac

tgggcggece
gtegggatege
gageeacctt
taaccctgac
caggccqtgg
gtgactetgt

caggccacag

ctcggggece

gtgtecctgeg

ctgtttggge

gectteettea.

ggtggcgcgc
gacécaggcg
geggaggetoe
gecttectga
geegtgegtet
gtggagacat
ctacacattt
aaccggetge
étgcggatag
gfggccctct

ctgatgecgaa

cagaccagec
ctcfgtgtct
pcgcqctgcc
ccatcagécé
CCcQtttcag
céacaggéag

ctgettegee

cceageetee

gcgggecaag

aggicagcaa

cgattctgea

gctgcgcctg
aggtgctees
actatgtgtg
ggctgactgt
ggggeeetge
ggtcttggga
tceetgeecee
cggggacceea
gcgagggagg
tggccggégt
getgetgees

tcecctggeag

480 -

540

600

660
720
780

840

900

960

1020

1080

1140
1200
1260

1320

1380

1440
1500

1560

1620

1680
1740
1800

1860



330
Arg-

Ala Thr

365
Ay
Qu
395
Leu.

Thr

Val Phe Al aSer
Cagﬂ%@ggértcﬁaﬁt%ﬁ @&8@98@%%@%@ LRCRIEACTHOF &Se§as@RACe

Ay Arg
geepperatt uBiSeACGE

Phe Leu

Leu Il e Ser Val.

gacccctace

cagagccagg

~acccacatce

cttceeccaca

agtcctggga

'gttggcgacc

caggagcatt

gccacccaat

.ctttgaggag

tgttictage

gcataggata

- actitgeteg

tggccaccat

gggatacagt

aataataaaa

<210> 8
<211> 196

<212> PRT

gacCPaILERR eC WELCABE
' Ala Arg Asn Arg
- tggegaagee

cctggaggag
ttetatgact
gcaggetate

ttfgggcccc

cctagecacce

tctecaactt
tfactcctcc

tgtatacagt

atgeccacet

agatggggac
cactgaaaga
gatgaagatg
gccaafggaa
éttgétttta
gagaattacc

aaaagtcaaa

<213> Homo sapiens

Al a Leu

435 440 445 Val

205 250"

335 Gly Asn Pro Leu Pro Arg -Val .
Ay dy Ala Gn 340 345 350 Val
Leu Arg .Leu Pro Ser Val
21/39 Asp Ala Gy Asp Tyr Val 7
Leu Ser Gy Leu 370 375380 Arg dy Gy Ala Ala
Ala Arg Leu Thr Val
400 Val
Arg Gy Pro Ala Arg
Pro Ala Pro Asp Ala Val Val Trp

A u Thr

Thr Trp
Leu Ay

Asn Ala Pro Pro Val
ry Ala Pro Al a Phe

0”415 Leu G n Cys ‘Leu -
420 425

Phe

& gacaeEyea gt et cbE BaBEGEasE
Leu Hs Ile Ser Ay Thr @n
gy rc47caa gategapesersithet giea

Lleu Ay Qu Ay Ay Al a 485
gtetetteet gecaccacee teocceccttg

tecaacccaca.

tcadéacacc
cagatctggc
cgcgfctcca
gceatectgg

aaaacigaac

cagcteagece

attceccggt

agggcagtgg

‘agatatttca

aagagcatac
atgcagecaa
ctttcettaa

actgttgegg

daadaadadaa

cctgggecatg
ccaccdtcga
ccécgggact
gaétcacgtg
attgttctga
acaaggggag
aaaggagatg
gltaaaagaga

gigttggeag

agatgaccat

caggceccac
gatggccata

agacacagaa

caaaatattg

aaaaaa

gtecceececet

'gctttcacca‘

cceceeccttce

fgacatettt

tttctgagga
ggaaagatca

cecceaagtgs

ttcaagatgg.

tttggesceg

ctgeattgag

cetggetete

tactcccfag

agacttggac

ggataaaaat

Thr Arg
Ser Ay

385 390

Pro Al a
458146082
du Ser
gysteggrect
490 495
ggcceecagg

gcagactttia

gctacatcaa

catatgetge

ccaatggaag

gccaggacaa

ttacattfgt
gagcaacatg
caggtaggec
ggatggaagt
aggaaaggia
cctgagggga

gaacccaaga

ccaaggagtg

atttatgttt

Gy Pro Gu 1 355 360.
Cys Arg Ala Qu Ala

1920

1980

2040

2100
2160
2920
2280
2340
2400

2460

92520

2580
2640
2700
2760
2820
2880
2940

2976



Gn Ala Ser Leu Gl_y Arg Arg ‘Asp Leu Leu’ Pro Thr val
Arg Ile Val 500 505 510 22/39 Ala ady Val Ala Ala Al a
Thr Thr Thr Leu Leu Met Val lle Thr Ay 515 520 525
Val Ala Leu Cys Cys Trp-Arg His Ser Lys Ala Ser Al a
Ser Phe Ser 530 535 540 Gu A n Lys Asn Leu Met Arg
1le Pro Ay Ser- Ser Asp Ay Ser Ser 545 550 555 560

-.Ser Arg Ay Pro Gu d g%%Thr Gy Ser Arg Gu
~ Asp Arg Ay 565 570 575 € Val. His Thr Asp H s -
Ser Asp Leu Val Leu Gu Gu Lys @y 580 585 590 Thr
_ '<409_>el§ GI u Thr Lys Asp Pro Thr- Asn Ay Tyr Tyr Lys Val
: .. 605 Val Ser Val Ser Leu Ser Leu Ay
Metdeul Ar%l MBftoAJca ;Vat;P;rodl,ﬁ Lew IpreVah d.es v Pbe L@ Eiaeb
. ProPro Ser Pro Leu Gy Pro Pro Gy Thr Pro Thr Phe
- ITyr 625 630 %35 640 Asp Phe sn Pro His Leu @by Met
Val Pro Pro Cys Arg Leu Tyr Arg 660 655 Ala Arg Ala -
Gy Tyr Leu Thr Thr Pro Hs Pro Arg Ala Phe Thr Ser

Arg Gly Arg Ala Gly Pro Ser Pro His Phe Leu Gln Gln Pro Glu Asp

20 S I 30

~ Leu Val Val Leu Leu Gl& Glu Glu Ala Arg Leu Pro Cys Ala Leu Gly

35 0 45

‘Ala-Tyr'Trp Gly.Léu'Val Gln Trp Thr Lys Ser Gly Leu Ala Leu Gly

50 B 60

Gly Gln Arg Asp Leu Pro Gly Trp Ser Arg Tyr Trp Ile Ser Gly Asn

65 70 | 75 | 80

Ala Ala Asn Gly Gln His Asp Leu His Ile Arg Pro Val Glu Leu Glu

8 . 90 .95

Asp Glu Ala Ser Tyr Glu Cys Gln Ala Thr Gln Ala Gly Leu Arg Ser

1000 105 10

Arg Pro Ala Gln Leu His Val Leu Val Pro Pro Glu Ala Pro Glﬁ Val

115 120 | 125

Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala Asn Leu



23/39 650 665 670 Tyr Il-e Lys Pro Thr Ser Phe Ay Pro
Pro Asp Leu Ala Pro Ay Thr 685 Pro Pro Phe Pro Tyr -
‘Ala Ala Phe Pro Thr Pro Ser ‘His Pro Arg Leu 700 <213>
Hono sapiens <210> 7° <211> 2976 <212> DNA <400> 7
gggaact ggc "aggcgtttca gagcgt caga ggctgcggat gagcagactt
ggaggactcc 60 aggccagaga ctaggctggg cgaagagtcg = -
agcgt gaagg gggctccggg chgggrga§'120 -aggaggcgtg ‘
ctt gagagga agaagttgac gggaaggcca gtgcgacggc aaatctcgtg
1?% aaccttgggg gacgaat gct - caggat gcgg gtccccgecc
t QCgtcctAcctcttc¥ c 240 ttcagagQ%@ gagcaggccc
gtcgccccat -ttcctgcaac agccagagga cctggtggtg 300 24/ 39
” ctgct ggggg aggaagcccg gctgecgtgt gttctgggceg cctact gggg
gctagttcag 360 _tggactaaga gtgggctggc cctagggggc
ThroGkmdggae 158 Sy ghngh bt desgRtmaladro bhdeHtidagTrp
ggaat gcagc caat ggccag catgacctcc acattaggcc cgtggagcta
145480 - gaggatgaadgaatcatatga at gt d&dgct acacaagcaggﬁg |
gcctccgetc cagaccagcc 540 caactgcacg tgctggtccc
cccagaagcc ccccaggtgc tgggcggecc ctctgtgtct 600
ctggttgctg gagttcctgc gaacctgaca tgtcggagcc gt ggggatgc
Phecixg dep doo g@‘g Leg chagadtn ¢ vt lagdhr dy HiatGdgghtre Leu :
- ctgttggatg gagccacctt ccatcagacc 720 - ctgct gaagg
‘aagggacccc 1@ggt cagt g ‘gagagchtkt taaccctgac céctttcag -
780 ccatgatgat ggagccacct ttgtctgccg ggcccggagce
caggccctgc. ccacaggaag 840 agacacagct atcacactga
gcctgcagta ccccccagag gtgactctgt ctgcttcgec 900 ,
Leuakwec &t dily CmgFaggiagSagdadgbatSet tThecLgt Jar daggthacag:
cccagcctcc 960 tgtcacaggc tacaggtggg caaaaggggg
ctctccggdi8® ctcggggccc gcdggccaag 1020 . 190 o

Pro Phe Gln Pro

195

4210> 9
<211> 1532
<212> DNA

) 213> Homo sapiens

<400> 9

| cCccagagace CAaggCCgcgye

. cagacttgga ggactccagg

- ctecgggeca ggglgacagg

cgacggcaaa itctegtgaac

tegteeteet cttetgettc

aactggcagg cgtttcagag cgtcagaggc

ccagagacta ggctgggcga agagtcgage
aggegtgett gagaggaaga agttgacgeg
cttgggggac gaatgectcag gatgegggte

agagggagag caggcccglc gecccecattte

'tgcggatgag 60

gtgaagggeg 120

aaggccagtg 180
ccegecctee 240

ctgcaacage 300



gttagaggt c gtggcagacg cctcgttcct gactgagccc gtgtcttgeg .
aggt cagcaa 1080 cgccgtgggt agcgccaacc gcagtactgce
gctggatgtg ctgtttggge cgattctgca 1140° ggcaaagccg
gagcccgt gt ccgtggacgt gggggaagac gcttccttca gctgcgectg-
1200 gcgcgggaac ccgcttccac gggtaacctg gacccgcecge -
ggt ggcgcge aggt gct ggg 1260 ctctggagcc acactgegtc
ttccgtcggt ggggcccgag ga gggg cg actatgtgtg 1320 & =
cagagctgag gctgggct at ngg thg gggcggcgcec - gcggaggcetc
ggctgactgt 1380 aacgctccc ccagtagtga ccgccctgca
Cagés%&t(‘ﬁﬁg%%@gb%@tgt egs&;&gg@ﬁg@sﬁ@@cqmca& gctgcagagag 360
tgtctggttt tcgectctcc cgeccccagat gccgtggtct ggtcttggga

| OB Ct HeigUeRaEc CRAGRANT 7 LRASEGE AFGHERAGY BRREPQEECT 420

' gtggagacat tccctgcccc 1560 agagagccgc gggggact gg

- ccagtadgg REgt cgaact E2aAgsas R CacatasCCs FggRRTE dB2Z0catty 480 |

ggagtctgac tttagcagga gctttaactg cagtgcctgg aaccggct gg
tegcaeardggoaigadest ctgpidctgg egsagrrerggctctzagagamaggace 540
~gctgcccact gtgcggatag tgcccggagt 1740 gggcggt gec

‘caapearREdatiac tecreiet atgghegad daetgggagtadesnictt gaizgetgye §00

1800 ccacagcaag gcctcagcct ctttctccga gcaaaagaac

- ctggaggArgcydat todet goaragcd86@c2&d 39ee agegasyge dacagatctadsl |

gaggt cct ga agaagaggag. acaggcagcc gcgaggaccg 1920 ,

tetgbpret cataccgigeactaiggatgs dcagigaty agattithy gaggaggRad20

- .ggactctgga 1980 gaccaaggac ccaaccaacg gttactacaa

' cagg@ﬁoctcgawaa@mgt@@acmhgambag%acaﬁ@gag@ﬁg@ﬁtccf 780

cctggaggag gtctcttcct gecaccacce-tccccccttg ggeccccagg
ttg2ddicc oaREetd@eCeddgiizat §AGcé CRAREE GRAE B IG g JOREHacac 840
- gtcccceect gcagacttta 2160 cagagccagg gcaggctatc o
ctaf @6 aCatc tiReCad gd g et theAraatgadtadtaa 222 0gggat 900

‘acccacatcc tttgggcccc cagatctggc ccccgggact ccccccttcce -

| cteERAt §edaeaRRRe tféﬁt@@é&@%@cﬁé‘dg@gg%ﬁgg&ﬁﬁgt tlgEe8acct 960

gactcacgtg tgacatctgt ccaatggaag 2340 —agtcctggga, g
tact&dteedatdabt geal 84409l d Ghlisdlaatl lheh 8RG8 AGREHAGAR020 -
2400 gttggcgacc ttactcctce aaaactgaac acaaggggag

gtafilagesalededdRahdddla RAO Qoo £A0980 %%Eﬁaéag:gggt g%%gleaata 1080

cagct cagcc aaaggagatg ccccaagtgg gagcaaca

- tgc&%&@@&%@Ec%g,Cgﬁ%%%a%% %g&g%q[gggta%g@é&%g@ Htfgagg?gtagmo |

caggt aggcc ctt ag agatgggdac agggcagtyg

oL ORRSRe 405 0080 W AL Bl 0
‘ act%iga%gaa %%%59&%@5 %%g%g@%&g%gcgﬁ%g% agtgggaé‘gqgg C&a%%gg_atag 1260

gctctc cctga
atgaagatga agagcatace aggccccace ctggotetce ctgaggggaa 'cﬁtttgcti:gg-' 1320

ccaatggaaa tgcagccaag atggccatat actccctagg aacccaagat ggecaccatc 1380

.. ttgattttac tttccttaaa gactcagaaa, gacttggacc caaggagtgg ggatacagtg 1440

agaattacca’ ctgttgggge aaaatattgg gataaaaata tttatgtita ataataaaaa ,1500

. aaagtcaaag aggcaaaaaa aaaaaaaaaa aa : 1532

<210> 10
<211> 219

<212> PRT .




actttgctcg gccaatggaa atgcagccaa gatggccata tactccctag
gaacccaaga. 2820 tggccaccat cttgatttta ctttccttaa -
‘agacacagaa agacttggac ccaaggagtg 2880 gggatacagt .
gagaat tacc. actgttgggg caaaatattg ggat aaaaat atttatgttt
2940 aat aat aaaa aaaagtcaaa aaaaaaaaaa aaaaaa 2976
<210> 8 <211> 196 <212> PRT <213> Honp sapiens -
2.6/ 39 <400> 8 Met Leu ' Arg Val Pro Ala Leu Leu
Val Leu Leu Phe Cys Phe%%?&df\;
Pro Ser Pro Hi's Phe Leu @n dn Pro Qu Asp 20 25 30

213z dopalsayaenteu Leu Ay Au Gu Ala Arg Leu Pro. Oys
Ala Leu Ay 35 40 45 Ala Tyr Trp Ay Leu Val An Trp
Thr Lys Ser Ay Leu Ala Leu dy 50 55 60 Ay @n Arg

~ Asp Leu Pro Ay Trp Ser Arg Tyr Trp Ile Ser Ay Asn

<4065190 75 80 Ala Ala Asn Ay @n His Asp Leu His 1le
“Arg Pro Val AQu Leu Gu Asp Au Ala Ser. Tyr Au Cys

‘Met Qe Atg MelrAxg WalhlBroGila Leu lanugVSeile85L40 PRS QykOPHO0

- 105 Arg Pro Ala dn Leu H's Val Leu Val Pro Pro Qu
IAla Pro dn \Val , 10 o 18

Arg Gly Arg Ala Gly Pro Ser-Pro His Phe Leu Gln Gln Pro Glu Asp

20 ' 95 - 30

""Leu Val Val _Lé.u Leu Gly Glu Gly Gly Ala Gln Ala Ser Leu':Gly Arg

s 0 45

Arg Ala Ser Ala Ser Phe Ser Glu Gln Lys Asn Leu Met Arg lle 'Pro

50 : 5 60

" Gly Ser Ser Aép Giy Sér Ser Ser Arg G_ly'.Pro Glu Glu Glu Glu Thr

65 10 o 75 80

: Gly Ser Arg Glu Asp Arg Gly Pro Ile Val His Thr Asp His Ser Asp

85 90 95

~Leu Val Léu Glu Glu Glu Gly Thr Leu Glu Thr Lys Asp Pro Thr Asn

100 105 o 110

Gly Tyr Tyr Lys Val VArg Gly Val Ser Val Ser Leu Ser Leu Gly Glu

115 S0 | 125

5 Arg Ay Arg Ala Ay



. 115 120 .125 Leu @y Gy Pro Ser Val Ser Leu Val Al a
@y Val Pro Ala Asn Leu 130 135 Thr Cys Arg Ser Arg
Gy Asp Ala Arg Pro Ala Pro Qu Leu-Leu Trp 145. 150
155 160 Phe Arg Asp Ay Val Leu Leu Asp Gy Ala Thr

~ Phe H's Gn Thr Leu 165 170 175 Leu Lys Gu. dy Thr
Pro Gy Ser Val Gu Ser Thr Leu Thr Leu Thr 180 185
190 Pro Phe G n Pro 195 8%59 % <211> 1532 <212>
DNA <213> Honpb sapi ens <# é ccagagacc- caggccgcgg
aact ggcagg cgtttcagag cgtcagaggc. tgcggatgag 60
cagacttgga ggactccagg ccagagacta ggctgggcga agagtcgagc
gt gaaggggg 120 ctccgggcca gggt gacagg aggcgtgctt
Ma ghrgaGéndda Gin Lgndtigleadyocht Graser EyadgycianPro
tctcgt gaac cttgggggac gaatgctcag gatgcgggtc cccgccctcc
21 tcgtcctcct ctidtgettc agagggadald caggceccgtc ‘
gccccatttc ctgcaacagc 300 cagaggacct ggtggtgctg
ct gggcgagg gaggtgccca ggccagcctg ggccgtagag 360
cctcagcctc tttctccgag caaaagaacc tgatgcgaat ccctggcagce

ro dijggdbygdut 2O Phe chgt Asp®healigt Ped dia DangdgohgaVal

- -taggcagccg. cgaggaccgg ggccccattg 480 tgcacactga _
- 145ccacagt gat ctggb0ct gg aggaggaagdbsbgact ct ggag accaag@acc

540 caaccaacgg ttactacaag gtccgaggag tcagtgtgag

- cctgagcctt ggcgaagccc 600 ,

'Pro Pro Cys_Arg Leu Tyr Arg Ala Arg Ala Gly Tyr Leu Thr Thr Pro

165 10 175

‘His Pro Arg Ala Phe Thr Ser Tyr Ile Lys Pro Thr Ser Phe Gly Pro

180 185 190

' Pro.Asp Leu Ala Pro Gly Thr Pro Pro Phe Pro‘Tyr Ala- Ala Phe Pro

195 200 ' 205

Thr Pro Ser His Pro Arg Leu Gln Thr His Val

210 ' 215

210> 11
211> 26
<212> DNA

- <213> Artificial Sequence

{220>



‘ctggaggagg tctcttcctg ccaccaccct ccccccttgg gcccccaggg
~acccctacct 660 - tctatgactt caacccacac ct gggcat gg
_tccecececect g cagactttac agagccaggg 720 . caggctctct
caccacaccc-caccctcgag ctttcaccag ctacatcaaa cccacatcct
780 ttgggcccce agatctggecc cccgggactc cccecttecece
“atatgctgcc ttccccacac 840 ct agccaccc gcgtctccag
act cacgtgt gacatctttc ca fc/ag gtcctgggat 900
ctccaacttg ccat aatgga ttgt ttctgaggag ccaggacaag
gcgacct 960. tactcctcca aaact gaaca caaggggagg
: _<22§1%1 aruétlonaﬁaﬂrtlgﬁlclabg?@guamet adepier fmt acagtc
agct cagcca aaggagat gc cccaagtggg agcaacatgg ccacccaata
108®NAt=gmd¢ﬁmﬂtaomt ccccggt g taaaagagat tcaagat ggc
aggtaggccc tttgaggaga 1140 gatggggaca gggcagtggg .
tgttgggagt ttggggccgg gatggaagtt gtttctagcc 1200 -
_ act gaaagaa gatatttcaa gatgaccatc tgcattgaga ggaaaggtag
<40@atldggat ag 1260 at gaagat ga agagcat acc aggccccacc
ctggctctcc ctgaggggaa ctttgctcgg 1320 ccaat ggaaa , :
cagtgragacargasdtggceadagit act ccct agg aacccaagat ggccaccat @6
1380 ttgattttac tttccttaaa gactcagaaa gacttggacc -
caaggagt gg ggatacagtg 1440 agaattacca ctgttggggc
aaaat attgg- gat aaaaata tttatgttta ataataaaaa .1500
aaagt caaag aggcaaaaaa aaaaaaaaaa as 1532 <210> 10
: <211> 219 <212> PRT :29/39 Met Leu Arg Met Arg. Val -
© <21%¥ q2Al a Leu Leu Val Leu Leu Phe Cys Phe ArgAy Arg
: Ala.dy Pro Ser ProHlsPheLeuGInGInProGIuAspZO
<2125130 Leu Val Val Leu Leu Ay Au dy @Ay Ala Gn Al a
~ Ser Leu Gy Arg 35 40 45 Arg Ala Ser Ala Ser Phe Ser
<2193 pNEln Lys-Asn Leu Met Arg Ile Pro-50 55 60 S

'K213> Artificial Sequence

220>
<223> Description of Artificial Sequence:adapter for

cDNA amplification

<400> 12

_ acggaatgat gt - _ ' : L . l - 12

210> 13
211> 26
<212> DNA

<213> Artificial Sequence

<220>



Ay
Glu
Pro
Leu
Asn
Val
ay
'130

: <2m @eﬁfétuvmn Aafy Ay

“Ser

Au
Ile

Qu

100
Ser
Ay
135

Ser

“Thr

Val

Au

105

Leu

Leu
140

Asp

65
H s
du
110
Ser
Phe
Pro

ay

Ser ‘Ser Ser Arg Ay Pro Gu Qu

70 75 80 Ay Ser Arg Gu Asp Arg Gy

Thr
ady
Ay
Leu
Leu
a y

.165_170 175 Hi s_Pro
Pr 6Dk angdifipréiey v
Pro Ay Thr

Thr

Pro

Ser

Art|f|(:|a|

<400> 13

Pro

Hi s

Pro
Pro

Sequence

Asp His.Ser Asp 85 90 95 ,Leu Val .
Thr "Leu G u Thr Lys Asp Pro Thr -
Tyr Tyr Lys Val Arg Ay Val Ser

Gy du 115 120 125 Ala Pro Ay
Pro ro Ser Pro Leu Gy Pro
Thr g /L'?%r Phe Tyr Asp Phe Asn

val. 145 150 155 160 Pro Pro Cys

151Ai:@1 Reguegeg - 3garteEufothr Thr  Pro

Arg Ala Phe Thr Ser Tyr Ile. Lys
Pro 180 185 190 Pro Asp Leu Al a
Phe Pro Tyr Ala Ala Phe Pro 205
Arg Leu Gn Thr His Val 215 <213>
<210> 11 <211> 26

~gtccatette tctetgagac tctggtr

<2105 14

211> 12

<212> DNA

<213> Artificial Sequence

<2207

<223 Description of Artificial Sequence:adapter for.

cDNA amplification

<400> 14

“accagagtct ca

<216> 15

211> 26

<212> DNA

<213> Artificial Sequence

<2207



. 32/39 <223> Description ,
Sequence: adapter for cDNA anplification <400> 13 -
o %

<212> DNA <220> 31/39 <223> Descrlptlon of A«tlflClaI.
Sequence: adapter for cDNA anplification <400> 11

- cagctccaca. acctacatca ttccgt 26 <210> 12 <211> 12

<212> DNA <213> Artificial Sequence <220> <223> =
Description of Artificial Sequence:adapter for CcDNA
anplification <400> 12 acggaatgat gt 12 .<210> 13
<211> 26 <212> DNA <213 ci al Sequence <220>
§&$Li?t ficial o

setntd op cafc Aghifdeiek tiggueme ‘adamtery for <211> 12

<212> DNA <213> Artifici al Sequence
cDNA amplification -

<400> 15

ctgatgggtg tcttetgtga gtgtgt

(210> 16
QL1 12
212> DNA

- 213> Artifiecial Sequence

<2205

€223> Description ef Artificiel Sequence:adapter for

cDNA-amplification

- <400> 16

acacactcac ag

<2105 17
<211> 26
<212> DNA

213> ArtificiaI_Sequence

<220



<220> <223> Descrlptlon of Artificial
Sequence: adapter for cDNA anplification <400> 14 .
accagagtct ca 12 <210> 15 <211> 26. <212> DNA <213> .

Artificial Sequence <220> 3 3/3 9 <223> Description’ of -

‘Artificial Sequence:adapter for cDNA anplification
ctgatgggtg tcttctgtga gtgtgt <210> 16 <211> 12 <212>
DNA <213> A«tificial'Squdg <220> <223> Description
of Artificial Sequence; 693 for CcDNA '

mpl i fication 26 acacactcac ag 12 <210> 17 <211> 26
<22&>2P25c15m1a121®>AN1ﬁ1fcn@1 Aeqenpee adeptepr2for 34/3 9 <223>

Description of Artificial Sequence: adapter for
' cDNA ampllflcatlon .

<400> 17

ccagcatega gaatcagtgt gacagt ' ' ' - . 26

<210> 18

<211> 12

1 .<212> DNA

<213> Artificial Sequence

- 220>
‘<223> Descrlptlon of Artlflclal Sequence adapter for -

cDNA ampllflcatlon

<400> 18

actgtcacac tg - ' ' ' 12

€210> 19
<211> 26
- <212> DNA

| 213> Artificial Sequence

220>



cDNA anplification <400> 17 ccagcatcga gaat cagt gt ,
gacagt <210> 18 <211> 12 <212> DNA <213> Artificial
‘Sequence <220> <223> Description of Artificial-
Sequence: adapter for cDNA anplification <400> 18 - °
-actgtcacac tg <210> 19 <211> 26 <212> DNA <213>
~Artificial Sequence 26 12 <220> 35/39 <223>
Description of Artificial Seguence:adapter for cDNA .
anplification | <400> 193d§ég

26 <210> 20 <211> 12 <212> DNA <213> Artificial
<{22%edeenctiBR0f Artificial Sequence:adapter for = :

cDNA amplification

<400> 19

gtégatgaac ttecgactgte gategt

<2105 20
Qi1> 12 .
<212> DNA

<213> Artificial Sequence

<2200
223> Description of Artificial Sequence:adapter for

cDNArémplification

- <400> 20

acgatcgaca gt

- <210> 21
211> 26
<212> DNA

(213> Artificial Sequence

<2205

dtQaac ttcgactgtc gatcgt



"7<223> Descrlptlon of Artificial Sequence adapt er for
cDNA anplification acgatcgaca gt 12 <213> Artificial
Sequence <210> 21 <211> 26 <212> DNA <220>36/39
<2238> Description of Artificial Sequence:priner for .~
RACE net hod <400> 21 ggctttacac tttatgcttc cggcetc
<210> 22 <211> 26 <212> DNA <213> Artificial
Sequence <220> <223> De ion of Artificial
Sequence: priner for CEé%%ép% <400> 22 26

ctatgac catgattacg ccaagc 26 <210> 23 <211> 26

.<223<>2%QSCIDNA1@1293>AWJIfI1f51%]J §qu@emeletmR3CE/ 39 <223>
Descrgef|on of Artificial.Sequence:primer for RACE

metho ‘ :

<400 21

ggctttacac tttatgettc cggete : o 26

210> 22 -
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223>.Description of Artificial Sequeﬁce!primer for RACE

method

| <4005 22

cagctatgac catgattacg ccaagc _ o 7 | N 26

<210 23
C 211> 26
£212> DNA

<213> Artificial Sequence

<220>



nmet hod <400> 23 aggcgattaa gttgggtaac gccagg <210> 24
<211> 26 <212> DNA <213> Artificial Sequence <220>
<223>-Description-of Artificial Sequence:primner for
"RACE nethod 26 <400>. 24 ccagtcacga cgttgtaaaa cgacgg
26 <210> 25 <211> 26 <212> DNA <213> Artificial

- Sequence <220> 38/-39 <223> Description of Artificial

- Sequence: prinmer for RACE nFBhgqi<4OO>'25 cttcccgtat -
gctacettgt ctccac <210> 3 7<21T1> 26 <212> DNA <213>.
Artificial Sequence <220> <223> Description of '

<223 DestwipsioseduantidipiiindeqtenceRacmeret oto FACE

method

<400> 23

aégcgattaa gttgggtaac gccagg

<210> 24
(211> 26
<212> DNA

<2135 Artificial Sequence

<220>
(223'5 Description of Artificial Sequencg:primér for. RACE

" method

n<400> 24

ccagtcacgé cgttgtaaaa cgacgg

210> 25
| 211> 26
<212> DNA

. - <213> Artificial Sequence

<220>



- <400> 26 tccatctctc caagtgaagg gtcttg <210> 27 <211>-
- 26 <212> DNA <213> Artificial Sequence 26 26 <223>
Description of Artificial Sequence:prinmer for RACE
<211> 26 <213> Artificial Sequence <220> <223> .
Description of Artificial Sequence:primer for RACE
met hod <400> 28 26 tccttcaatg ttcagttttg gagggg 26

38,39 -

-<223> Description of Artificial Sequence:primer for RACE .

method

400> 25

cttecegtat getacettgt ctecac , oo - - 26

<2105 26

211> 26
<212> DNA

213> Artificial Sequence

220>

'.',<223> Description of Artificial-Sequence:primer_fof RACE

method

<400> 26

tccatetete caagtgaagg gtettg - N ‘ R .26

210> 27

<211> 26

<212> DNA

<213> Artificial Sequence

220>



39,39

- €223> Description of Artificial Sequence:primer for RACE _ 

method

<400> 27

ccadcagtecc itgcatgetig téatga_

210> 28 .
211> 26
<212> DNA

213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer for RACE

method

<4005 28

tccttcaatg ttcagttttg gagges

92

26



