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-example, P%@ﬁ@nﬁ Hirerge hlPbis agsuradegeneralivg
' system that%@&ﬁ@&ﬁe@fo% E@iﬁc'ae e@a&ﬁmqffd@ ﬁﬁiﬂefg% R0 SHIRNSIDARS A

DESCRI PTI ON GENE - SPECI FI CALLY EXPRESSED I N

POSTM TOTI C DOPAM NERG C NEURON PRECURSOR CELLS -

Technical Field =~ = Yhe present invention
-relates to the novel 65B13 gene expressed in

postm totic dopam nergi c neurons Dopam nergic neuron
- precursor cells used in transplant therapy for

neur odegenerati ve dj h as Par.ki nson's

di sease (PD) can betéﬁgﬁﬁﬁgﬁ#ﬁy |solated by 10

detecting this gene.. Background Art The

o s@@@@mﬂm@ﬁﬁs@g@wyﬁ@@%@@%@%@ﬁmﬁhON

regul ation, enotiRRECERIGR Cdh.LSand such in the.
mammal i an brain. Thus, 15 abnormalities in
dopanmi nergi c neural transmi'ssion cause various: neur al

Techméal}"dﬂsldorders For exanpl e, Parkinson's disease (PD) is a

The%&-'efs%ﬁgﬁébt%ﬁ&el‘éés o ﬁl%"’l}%‘%el%ﬁl% efi& ks %E@ﬂwon itotic

occurs due to spéecif gener.a

.. dopaminergiopeurpmer gﬁqpamnﬂrQWSlmmecmmwlémmeé imtrgnsplaot thetapy for
) neurodegen\'g/}a](#i% g}s@%%?%[cﬁn détl ik d'sr}ﬁ %L Iﬁfcéa%%glgﬁﬁ@én&%gﬁﬁﬂeﬁ %y

10

SSG er

detecnngﬂmmw Hill Inc, NY (1994) pp. 2275-7). Oral.

.adm nistration of 20 L-DOPA-
3, 4 dlhydroxyphenylalanlne) i's perforned as a

_Bmﬂanmn ry therapeutic nethod to conpensate for 'the

. &?ﬁﬁﬂﬁ@sﬂs&xﬁ RenaBidie I}ofmﬂgfﬁﬁ{@}@%npﬁ)? @k’é'éﬁgal rﬁ&\‘i@i’e%[ﬂanon,

he durat’i on of the effect krniown

. hormone segResan regulpdiops gmotion reglﬂah%ra@ ﬁé@bﬁ%m@%@ﬂ&p@m i Thus,
_abnormahtlgs?ﬁ aﬁine}‘gi!: aBurh'@adEnd RiGH Sande PRk nd@RLdREdBrst O For |

ol d aborted fetuses contaj ni ng dopanalnerglc
ré dbe exjrapgramidal -

st SR A R o LB St 160 S0

20

: Isselbacher Me4l., @g;m%&%ﬂggm?@ema; pt@l 2|151 ?Zbrﬁl miﬁﬂﬁistr?ﬂonjof ,

ordower et a :

~ L-DOPA G%@ﬂhwgwphf& Blebigic) Biarored o 2 Pt Deipapomgod 6
_compensate4dr B detre@R4n taz@anourt tof dbparhih® PFodudeda s prevdl) Be du.%o_n of

in addltlon to cell supply and

‘..fﬂmeﬁecusgiﬂﬂweg%b?%%\ggaﬁﬁ GSenstai n' (1995) Exp 30 Neurol .

Mol®fecedily, ﬁienqieu&b mdtHOPD) wikieh tlestidbraiB SerkB Zerié) of a ﬂm S

‘ol old [ENAG LS. CUrrentl v under criticl smLor var] oUs BLEL

25

30
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to compensﬁi@ firahe hb&i bdupaitineg il myrarlwasejtenpicd (UST5 6909217 Sipamdes et al. ; N

c1592) N ey R Y70 n Hovdd P (o Buar o0 237 B0

-Widner et al2BIP932H) Engindl Nedv 3917f V556063 riadrdeweiie at. §19%) A, Engl. J. Med

3 11024 SRR R NPT AR DRabl LA MDA .

29: 977-80) NeHowkver3ia: addfiivh. to cell supply and ethical issues (Rosenstain (1995) Exp. ‘

* Neurol. 33: 106; Turner et al. (1993) Netrosurg. 33:- 1031-7), this method is currently under
. criticism for vanous other problems, inchuding risk of infection and contamination, B

unmunologlcal rejecﬁon of transplants (Lopez—Lozano et al. (1997) Transp. Proc. 29: 977 980;-

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

tissues” pru:nary dependence on the 11p1d metabolism rather than glyc01y51s (Rosenstem (1995)

Exp. Neurol. 33: 106).

In order to resolve the ethical issues and shortage of supply, methods have been
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In_order to resolve the ethical issues and shortage
~of supply, nethods have been proposed that use, for-

exanpl e; -porci ne cortex, ria, or mdbrain cells-

(for exanple, Published J?banese Transl ation of

I.nt ernati onal Publication . Hei- 10-508487,

Publ i shed Japanese Translatlon of International - ..

Publ i cati on No. Hei 10-508488 or Published Japanese.

N proposed tﬂt%@é'f@f &, PRt Bitdx08Rk, FHhidbatih 81N

509034), In'these nethods, a.conplex oce urgle
Published [agancsp eslabon of digabpaal RuBlitond, f@aﬂ@é@@%fu@@@d

Japanese TeMsKa1i6h 88 Btdrnaidrial PUBN cakion N B1éi 1 €308 798069 MliShed! Bfanese
of an |q%%h€ro differentiation systemto generate
Translation Rl JaieRmatio BlishNOf Feind Gha 9038k I tesse paetlqisya gamplex:

 procedure aﬁbtnwsnbg t}fétaﬁﬁiai15§bf eall L fARGNRENE (WEIC @Mss I antigens) is
&@ glls |nst d of cells derived ﬁent ] :
3 required. aﬁ’&ﬁfs U5 gkan frvigg %%?‘@&IOBFW% th genergfe opaminergic
neurons from‘a@ﬁ-haml?cell@ fsuclegeanbgbhieitdnh GRSYRLIY ahdBordeInaredd snterktitial
s nste R B P RO et e

of regeneraim]mspypmﬁs ealiyr zspmht'ﬁﬂwﬁ tttelluyl gtermnsibd al’iﬂde]jzgo grow in-

| b h
the tuture. 7 g T AT R BCPo BB R bOBT I R ToaRlamice

Sertoli's cellls hasshean [pmpoeéd ?ifﬂt eethetliod rehh:m&ﬁhnlgltxaamlmt réjectidrgiPublished

B eI TR ST R,

' TranslatioreofdniGanmgional Rubtiejondds | Hairid rBasSeRiwry28d Ghmekan (1§93) Cell

' Transpiant? f’?j ﬁja %é)%@t?fe% %Eﬁ%ﬁaﬂg ce,éﬂssfrn(%n? ?%%eelr @#}t 14%?1 »

matching Mi@s.\hoge atxas"rovb&nea othmrmwvnhnkss bomsy mamp [bales, or umbilical o
cord- bloodqa blfﬂﬂge\}g?nf(ﬁ welr_piﬁ?s\éﬁ:ﬁe ﬁ*) tise %ﬁfﬁ;{%ﬁt'fm baiseﬂl%g)r&ﬁ&n of

t he patlent S own ce of reJect

rejection rqaelams icam be exeroprac sithogbany Mb@mtpﬂmgluneab@d troufde.

APEREGSH gﬁ)b%si isthe wts?om that ne 0@9%&@9 eats £3P@ﬂf.éf&mla1e |

Is the possibi]ity that euron pr tor - cel s may

- into groupspfibeteregsopaiseellnt ongrestips Perkinrenis digeie Bisnesessa, to) n
' selectively trafpldnd thdR8 EitbaRMnhe HoRBRSRe néﬁroh%ﬁ@;ﬁ%&&&r dbphijd0

sel ectively transpl ant those catecholantne cont ai ni ng

Parkinson'sCBsdaSe fbRide BﬁMﬁldQ dpﬂpaoaa ed 9B AB. Wasbl. 46! 615581 Widner

oo etal (1992§Efr§9re tmsdaazgf %g’@é)nmﬁs tdl Secgf%nl | ude Strll%tlgﬂmfetal
' neurons (PBHERGT Jophoeat Trz(n!;&ﬁah obmntEglionk! MaBlicaddd Nolieﬁsfsamts

Published Japaness ‘Em{,é%gqrf el sRAbblieas ot i 1a70693b: Fbiishod

= Japanese Tﬂgﬁil@!ﬁdﬁﬂ Iapahatiddbl FLﬂﬂkh@clﬁh Ne. 20@1{5?0?@9 Bﬂ%an §5sltm1tottc '
u nes at i on nt er natj ona
newrons defiyi) QAR R PuplidiedBeesee: T papLRede

" Publication e Hdi QISOGDSSﬁ) ]!Jﬁh@fdiﬂtﬂcﬁﬂﬂi ceBly OPittighddorapigese Translatmn of

i AR T S B

30

transfected kvithexogdiions géndsblak e@piodncd\mtedtielanin&Gath bshlopamines

R R e R R

Japanese Tridsl&R87EItermnidnaldhibiicaivh KNorz00aef13645)st However hbse @hese

contain oot} EABRBRYELL oSS B RGR 2B, B AebliSiiRos

A fhethod hat been pocﬁpolsed &orsalecioval cﬁud&htrﬂ'&tg amid: idddating dopaminergic

neutons ﬁoﬁﬁ{g@}fia?&%ﬁ@ Ry qpuig §?’P%]5 p%oqgls %é()(g at | ?gg%mt eixpresses;

a ﬂuorescemt pneeinfis intredeceddntoaiach odl yf theeetd qnpptda!m ghderthgiconsl ofa

or cells that differentiate into dopaninergic cells.
A nethod has been proposed for selectively _
concentrating and isol ating dopami nergi c 35 neurons
fromundifferentiated cell populations. In this

met hod,  a’ reporter gene that expresses a fluorescent
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pronot er/ enhancer of genes, such as the tyrosine

. hydr oxyl ase expressed in doparainergic neurons, and

. then cells that emt.fluorescence are isolated. The
dopam nergic neurons are 5 visualized in their viable.
state, and concentr at ed, |solatgp and .i denti fied
(Unexami ned PublicheiIrJapanes Pat ent- Appli cation
No. 2002-51775). This nethod requires the step of
_introduci ng an exogenous gene, and further, the
presence eta reporter gene poses probl ens of toxicity

PSRN ol B 61538 I8 e Mo

'.nm&mdgimunﬁhﬁ@lbﬁmwmm isolated nEbebdnpatranargic neurons are ; )

j VE%E%%#% QQ%PP?Q% |nﬂUn03F£E§#F%&¥ E:i %g#ﬁ%ﬁgﬁ&fﬂ%&ﬁgnﬁnad '

'-Pubwmm@@mmmzpew

““%@%ﬁ'@ 0 yn%eﬂoeo%‘géés a%yp% as: we ﬁOSCSpIDbIemsof

_toxagityt ity fon use@pgSue thewanyel.I's produci ng such

Cﬁ@smcthﬂdreqmrcsthestcpof

anti bodi es are al so 15 di scl osed. WD 94/23754
di scl oses nethods for inplantation of human fetal
~ neuro-derived cell lines, such as SVG cell Iines,
WO 01798360 8ikclbdes sLieslattdpolyme Epridricafinganimmiretgjobulfn superfamily
neur ol o orders an T
e R G ot R G e S a3ing [inain and ive
xmmqglemmqlg) a@nﬁuﬂm@emﬁcelmlwepm’h@mf ithre povtEn £836¢t '

there is nud
PolpERRfiEH 8‘“ 1pé‘l gw‘?]F g "heenit c{;e ot |p§§%s)déoﬁgég glécgpoc])@ eptides,
as welll)as h@iboii¢) dueZﬁd td 5B JdLanH eeltsi piaiusieg sieh eni:lboquﬁm ging
.cﬂﬁéieotides 178 to 2280 of SEQID NO 1 or
dis ‘eotides 127 to 2079 of SEQID NO 2; (ii) a

nucl eoti de sequence encodi ng the am no acid sequence

WOSQ%@SE%%SD%%Q th%c[sggl‘ 181p£agtwé?18 hQJilfln%n ?al n%uro—%&ﬂ/lég ceﬁlehnes

suctSSPEVENES] IpRS, int®Rodt Sssiled fot eehumm bflevaﬁtymcﬁ nau:w]oglcal disorders

TR ) N TR AT

the sequence of nucleotides 178 to 2280 of SEQ ID NO:
| or nucleqtides 127 to 2079 of SEQ ID NG 2, and
Sunpaany pf L9yepE o specifically in a dopani nergic neuron

In of¥ &‘Iﬁéﬂt,stﬁére GSirbvi@dd apaipuaientdenvagisibeh yeqadicesclectd from the nucleotide

e exit
sequenceso

(i) to (iv):
(i) a nucleotide sequence comprising nucleotides 178 to 2280 of SEQ ID NO: 1 or nucleotides

127 10 2079 of SEQ ID NO: 2;

(ii) a nﬁcleotide sequence encoding the amino acid sequence of SEQ ID NO: Jord;

(il)  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; and,

(iv)  a nucleotide sequence having 95% or more identity to the sequence of nucleotides 178 to
2280 of SEQ ID NO: 1 or nucleotides 127 to 2079 of SEQ ID NO:2, and being expressed specifically

in a dopaminergic neuron precursor cell of midbrain immediately afier cell cycle exit.



In a second aspect, there is provided a vector that
conprises the pol ynucl eoti de as defined above. In a
third aspect, there is provided a host cell that
conpri ses the pol ynucl eoti de as defi ned above, or the
vector as defined above. In a fourth aspect, there is
provi ded a pol ypepti de encogded by the pol ynucl eoti de
as defined above. In a fiftt aspect, there is
provi ded an anti body agai nst a pol ypepti de encoded by
a nucl eoti de sequence selected from (i) to (iii): (i)
Tn @ fUEAE et (K€U Ped/iddnd vesion ghdl uohpekésdts dolthucleotide as
2280 of SEQ ID NO 1 or nucleotides 127 to 2079 of
defgedhappyeno,  2; (ii) a nucleotide sequence encoding the
am no acid sequence of SEQID NO 3 or 4; (iii) a
nucl eoti de sequence encodi ng an am no aci d sequence
In 4 thirghasrest, dhese tradvidescpuleastesliybattdopripes thiepadymiglacHde pedefined
' ' SEQID NGO 3 or 4. 3b
ab '§%ﬁ%§%#%n§$8%%%%?%§%%tion One of the mmjor problens
i n ParkinSon's disease (PD) transplant therapy at the

5 nt is that .in who differentj ated am nergic, ..
In 3G st Pt S Beflahacipan ool Ra My Eiigheonde as
defaRarbe@d. f etuses are both m xtures of nyriad types of

cells. Wien considering the safety in neural circuit

fonnaiion, it is preferable to use isolated cells

i | Yo lahibd i Rt QNIGRbtide encoded by a

I Rt oot GE abdPPafanst 1 AR "
nudlentide i sgeurass selepted  feoord)i v éd)t he puclegbde ge@enge comprising

t 0 use 40l i et : 9.
GRS 150 2861 80 L NOL 1 s RS cs 1 FRAPD or SRETID No:
(ii)tarmnkptidnteqsértce encoditpethb mainm acdhsequbraicrof S 10 WO 8 or 4; (iii)

roperly forma networlc,. it isthat' effects can be
 "RHEREE SaPsTeroBPn 9B iongpeht avars, RIS & fod Sequence
porfiak et &t iAGIR: BBinbAGIEIsByRnceTHESED OD NG:Beorignvent or s of

the present invention-ained to isolate a gene

specific to dopam nergi ¢ neuron precursor cells. In

order to isolate a gene specific to dopam nergic

neuron precursor cells, genes ivitl; 15cliffirentia

expressions were anplified by inproving the

subtraction nethod (N-RDA;, representationa

di fferential analysis.nmethod; RDA nethod' (Listsyn NA

(1995) Trends Cenet 11:303-fl), ("Method for

nonogeni zi ng the Amobunt of DNA Fragnents and

Subtraction Method", Japanese Patent Application No.

2001- 184757 (filing date: June 19, 2001 )) Using

E12.5 nmouse ventral and dorsal mdbrain. RNA and

anal yzi ng the sequenees of the anplified 20 genea. As

a result, the novel gene 65313 was obtai ned. Two

alternative isoforns, Eamea .65B13-a and 65B13- b,

were al so obtained front determ ning the gene

full-length sequence
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by the RACE net hod. The nucl eoti de sequences of the

i sof onBs are designated as SEQ r6 25Based on the
expression analysis result O these genes by in situ
hybridi z' ation, and. expression patterns obtained
by conparison ivith those of the spinal cord growh
mar ker 1367 and the mattnatizgn netier NCAM 65313 was
t hought to be expressed transiently in neura
precursor cells Imediately after cell cycle exit
Moreover, 65313 expression in the . " ‘mdbrain . .

: Ihsﬂ&ﬁﬁébﬁﬂEQEwmhbﬁ that of tYrosine hydroxylase (Ty),

i i AR e e

"nxnm&ﬂ@#ﬂﬁ&nﬁﬂbbaﬁﬁmamﬁmatﬁb qnﬁﬁqnpnmmnmmwnﬁsemdngdbnnn

.-m%?ng?ggaqner% C neurgnzpregurs% cel 5WM e%cn“oons:dcnng

saliity $h harldifcul fasidrion, ftds pheferablerte usa isolated cslipfiat camprise only

thccoily |m§%nosta| LN % usn?gga%?nantl ﬁ%gﬁg%%&ﬂw

: bchev%ﬂlthﬁ ibRowtiiftieteat foyiss twhated postinjtotit nouron.t oMsreayer, when

b S o oty

ﬁnn:&ﬁbﬁ*&ﬁyﬂhi;jﬁb&ﬂﬂﬂﬂﬂh&hqgaﬂdeﬁhm:nmrbpﬁnﬁunnngﬂnmdbyxﬂﬂaung

. pxequore sor cell-s lsosg&tl% %&’%@ fﬁﬂt

:.nnwnﬁ@ﬂhimﬂdﬂomxmuta Sjpceifitol dupachinrgismenspn girecunsu celis

i‘%ﬁ{%ta‘l ed |n thls Eanngr conéi%?%%&g%v rcceluf;’gmwlﬂl“-."“-

) W ressirRIvagt mhﬁed imethod (N-RDA;

' ex”ﬁ@@%@?ﬁ%ﬂ%%ﬁ%ﬁ&mf 297 Tronds Genet =

s 3oar.'g),t(§p&zhdm themmaﬁmhhl-‘mgmnp@@d on - .

Method, appgiee el 3@311%% G200 fard (AR e TR %%“*))‘mg”

' '- E12.5 msetmﬁamutdbmaeﬁﬁm mmmdmm thecdquincesefithe amplified

g e i Ml SR, Mo, amed

658K5&GMHEBBI34£W&$¢auuxﬂmmnmdﬁmﬂmﬂs&uﬁmaunﬁuggyesﬁﬂk&muﬁhsamxnmz

oy o AL mERP TR ol ey B e o off BRI 25 SEQD -

materials that are in a differentiati on stage
suitable for the target transplant therapy can be
- easily prepared (Fig. 12). . . Moreover, pure
- dopassdrarthe ex?esﬁimmrsnhs ofthess gemes by mmdgbuﬂmﬁon, and .

el segrc flf %ﬁ%&%ﬂw@bg@s‘?%&ff nerglmé_

'andlh@ﬁﬁﬂﬁﬁhix@ﬁﬁﬂﬂf$ﬁEAJwﬂ&ﬁBlﬁhmmiﬂuyq#ﬂmmbc

precuchin el FOPeCRATY aBgk o s PG Mg PR &ﬁﬁgm”m“‘*

(ﬁﬁﬂﬁmeomwﬁﬂmmshwkmﬂﬂmz@mﬁmmnndnmsmmguﬁﬁamnnmngk

midbrai ovefliiped
neuroci s s e el potl diFERbL *TpeRRnd B15: ok be

callp afid traasiently Byddparinergicunmt preamce&suamedmtely S
~indicator, and such. Nbre spe0|f|cally the pr esent -
llnventlon relates to: .



10

15

20

25

30

35

[1] a polynucleotide that conprises a sequence

sel ected fromthe nucl eotide 25 sequences of (1) to

(5), wherein the nucl eoti deg sequences encode 65B13.

pol ypepti de expressed specifically in dopam nergic

neuron precursor cells inmediately after cell cycle

exit, or antigenic fragnent thereof: (1) a

nucl eoti de sequence that conprises the 177th to
after cell2g80tekitikigk.cldkandeld )of SEQ ID NO. 1 or the 127th to

e

'glgezr_%f gnﬁﬁf& #1%%%659%3 %9% l'i}%ﬂeﬁgtslué%or%éiqﬁ ?#Igugosta(ukl}lg using an

anti-65B h entlertdyd@ lge‘@ue nBrediat, ppobdioss tfieclsnexpesingl65B13 could be

efﬁcmnﬂ? §9ﬂé§£’[ n‘gh] %Ec?“u%gtg)gasgfé fn afti- 6§B? ?ﬁkﬁ%d‘g(qﬂgm | dgt ary

é@m@lﬁgéo theeaborentasHlss atlhé Bﬂn’i motibedies @@daqewbtqﬁbt@&@ure
early-staée[ﬁdﬂgnn?br b ntnrofHREQIrdr %eﬁ’é %g%olétﬁ‘%t’@j'ﬁcslgl egﬁ?:['ésblf'lg céﬁs

eted, Or seguence conp nuc

ventral mgg)rg]@qggﬁg gr cell culjuxgs taat,ﬁsp@]:aé@ i Wgﬂogiéﬁgéﬁréqgec{ ﬁqﬁammerglc

" neurons, € 'ﬁl‘éﬂg 8btaliled iR Wi MhadkdrtoBRHIVERNS DoSini R pkdeubie: cé‘ilso Andsince

wher ei n_one or .nore _am no aci ds have.  béen del et ed

only the Geldupg affnteseibstiselated dthegsroelly aa-’oextr&meb@ﬁ%ﬁw when used for
transplanﬂﬂh@ﬂllp WESIn@é YhetcQrlfat fosRibed Srebinder Gfld URNGEed, lﬁ%l‘ijﬂlere(ﬁéﬁltlc

nucl eot sequence t hat brldlze Mﬁth
efficacy G b Gpsi BRI FIdReiE FUrg YA IS TG AomieiR Apilioh and such.
Further, if 2e @ssewhat tlid'l:ﬂist te éut&ﬁﬁfdcﬁﬁcaﬁﬁb%’bl&h%ﬂéd Be tivke early

precursorﬁzgil§/ ﬂ‘g}%‘nleﬂga no eiY ﬂ%e [ 2 edS dy erf: élTe use pf matured cells is
required, parly pepiiscecetl abtallmddjjﬂhdeﬂethyd tdﬂﬁsmq)lwlmmﬂﬁ&td Beimd to

tof th I ti.d 4] ..
mature inlgd el sgB Ry Riapp PRRR « 1Bhenb e RERE 45 laregtation
stage suitahlg fidor thertanget axansplmﬁshﬂ:famscalﬂl&[ @bily&pre@ateid h{Ergy 121)g ai nst
. t

¢ Q%O%)IJ ¥1E’r% Qltob?rs n%égz% ﬁ%: g{% P%egz céﬂ%ea?% 5Eg§ use o sgarch of
therapeutpdhgp@ gox mrkmsagménscasg,f is¢lBlion of genes spdcHic far depdnmdergm
pwors 1A 08 AUBSIRAE AT MG D 5 o
precursoriekls and sl llkes amp a@dltlh@l,tgm@adlgst(p@ﬁ@blp peecarsor cells obtained using
the methoqg B?{H&'fﬂgsreﬂf ﬁv&ﬁﬁn%n%!s%%rlﬁ;g{i t& Glrhvel ﬁ J%Ltu?atﬂiﬁlg)lil&%ss of

for sel ectlng a opan1nerg|c neur on, ereln
dopamincygie ReRFOBS i Fereeing pystarpcising mabivati asrg indipatpr, padsuch.

M&%bé@:ﬂ@aﬁlyaﬁldp?@s%ht&b&t%&ﬁ@&'tbm ar portion of the
Eﬁlype |de of wth a cell sa e thou ht to

np PP Tiseh SPANEIR g nucleotide
sequences of (1) to (S), wherein the nucleotide sequences encode 65B13 polypeptide

expressed specifically in dopaminergic neuron precursor cells immediately after cell cycle exit,

or antigenic fragment thereof:
(1) anucleotide sequence that comprises the 177th to 2280th nucleotldes of SEQ ID NO: 1

or the 127th to 2079th nucleotides of SEQ 1D NO: 2, or sequence complementary to said

nucleotide sequence;
(2) anucleotide sequence that encodes the amino acid sequence of SEQ ID NO:3 or4,or

sequence complementary to said nucleotide sequence;

(3) anucleotide sequence that encodes the amino acid sequence of SEQ ID 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,



20

[10] a Dopamni nergic neuron precursor cell imediately
after cell cycle exit, mhereln the cell is selected
by the nethod of [8] or [9]; 20[11] -a nethod for:

i sol ating a gene specificto a dopam nergic neuron R
precursor cell, and a gene specific to each stage: of -
‘mat uration into a dopam nergi c -neurons, wherein the
met hod" conprises the step of: detectlng and |solat|ng

wherein oxﬁe &%ﬁ&e%ﬁﬁﬁb bidiaahhve ¥R UERRAidsBrdd) SulRtiRkA, %P hade@! &r

or.a cell differentiated; i nduced,

~ sequence Cﬁ’mﬂ @rﬂettweta spidaweleatide apensesand.cel | ; and 25[ 12] a° -
(5 a nd®RRAE sdREnGCHEEI R 448 WG t@hﬁl%ﬁ&@e@tﬁm@@( 1) under stnngent -

i ndi cator, wherein the nmethod conprises the steps of.

:rcondﬁ“mﬁcontactlng a test substance with the precursor cell

- [1f filaeQ]or ﬁ%@oﬂl@h@&;&h@ﬁol&rﬁﬁdé’dﬂcﬁ%ﬁm i at : on- Orf' H -
3 e ool Boomuteatis el S e vedol B "
4ﬁ’ola e@ﬁaaa fBisQincbdi 1188 galmum@iﬁd difigan be o

1572 loP S Bbe Bk D ouba e G Bk PG or

- _compnseshﬂeaﬁeige.chmmb zﬁ:ﬁdfhaﬁhﬁs ner g| C neur on precursor cells.
10

R AR R0 e RIS o SRS B
[7d 0 paricleetidd Chmmanﬁn@ﬁeﬁﬂkqﬁty@phdiesﬁamﬂbﬁ(ﬁt y 35 =

lBiftergﬁ %k or L&ﬁfiﬁ§?ﬂ£$d comp r se nuchﬁpt%g%fﬁﬁgg§es E

. the step of t@Mtatting2B7 SnitlodSED [6 DvIDa c2ll @ﬁng}s ﬂa@@nw) dbymprise aa
 dopaminerFEIMERGS SAMLRIRN 2Ty Lo i ther of these

15 N

e s or Syl B RPN S B AR B o poypepice

e of [4] mmg@ﬁmpmu@ﬁwww @@fwhemrgledlem precmsmnm | f

Here, a "pol ynucl eoti de" refers to-
[ pohgthed for selecting mgopmhagtq ntmsom whetedt Setmetbodbaimgrises

[1 Ugﬁg?é{pa%%}% i Hlefdh! Ectr$od @fﬁ‘ E&g&ﬂ{eﬁf‘ﬁﬁa cell cycle ex?t,

eot1 des su

- occur nuc
Wh@ﬁﬁ“ﬁqcﬂb@ﬁﬁﬁgyﬂﬁﬁﬂh@ﬂwﬁméegiﬁbxiﬂkdroxynethyCUrld|ne .
' [1? 9 nieﬁicﬁltiﬁy is%f’ il laNRne E&emﬁc to ado aménergc NEuron precursor cell

car boxynet hy nonet thio

and a gene speCAipiOEpRR SR afmABIRATiptN 3 fé@m@unermcwemmwhnrwe the

|  method coz%?l s R zﬁé’ﬂv BE QUL M 'Bolalinda $8HAGETHhBYEHRSBPIn the

25 .-
o compnses @e @ﬁb@ Mf %Mﬁﬂa@ﬂlﬁ?a tet %Eﬁﬁéecﬁth @hdrecursor cell of [10]; and

30 -

35

- Q- net hyl guangsi ne, 1 nosi ne, -
. precursor cgiy 0% Edlent ﬂaﬁéﬁ&aﬁ% indyoggs O prolifferatsd finen said precursor cell;
U and . - 1- met hyI pseudourl di ne, - 10 "1- et hyl guanosi ne, . - .
/1 | nosi ne, ..2,-2-.di nmet hyl guanosi ne,
[1 ﬁggeerrgng %W&c&tor wherein the method

| adenosi t hyl guanosi pe, ' '
detecting ﬂ:@ q:,&e %ﬁﬂwﬁe%}‘qﬁopﬁ #gyprgcmsor cell resultmg from the contactmg _
step.  5- naet hoxyam nomnet hy1- 2- thlourldlne ol :
P- D- mannosyl queuosi ne, -
~+ . .5-met hoxycar bonyl net hy1- 2- thlourldlne _ I
<Pohnumkﬁumaehoxycarbonylnethylurldlne 5- nethoxyurldlne

o Pofxntle qiyd t hl qeﬁfgﬁ e?}%lgtl? deegpo;) IeR%o generate antlgens by

genetic engimettiyg tehh@ﬁtiés to-rReodifde &ﬁﬁ&bﬂw@lﬁf ml’beﬁ.ﬁed for the selectlon of

dopaminer ol B Be bl BB A M AL GRS e

65B13 polypepmﬁer@eaﬁoﬂ%aaqiresswm dbpammgﬂmﬂ:om@recursor cells lmmedla.tely

":aﬂerccﬂc;% Ry °“rd%£xﬁ§fg§9 °S' séﬁmgg&%ﬁ&g&ﬁwo 1 (Figs. 1 and 2),

nucleotides 427 o EWQ ofi SEQ, ID&J@E? kj&gmrﬂ #lid, or a séquence complementary to
N-a943- D-ri bof ur anosyl puri n- 6- yQcar banoyQ hr eoni ne, -
21- 0- et hyl - 5-i net hyl uf i dhae; 20 .2'-0-net hyl uri di ne,
wybut osi ne, and 3-(3-am no- 3- carboxy propyEUrldlne
Mor eover, a pol ynucl eotide -of the present -invention.
' encodes the 65813 pol ypepti de speC|f|caIIy expressed



25" nucleotlde sequences. descrlbed in SEQ ID NOs: 1

~and 2, nucl eotide sequences encodi ng such an ami no
“acid sequences include those that differ fromthe
sequences described in SEQ ID NGs: 1 and 2 due to

~ degeneracy of the genetlc code. A polynucleotlde of
the present invention can be desi gned to express. a
pol ypeptide using genetic engineering techniques, by

o eﬁhxofﬂﬁ@éﬁ&&k&%sa nucl eoti de sequence that- has a high -

| ‘.Palrs of mitGgke c@oxﬁﬁ)oﬁﬁélemmﬁlsw‘gbu&l r%hh&i?% a@fdsfﬁ

~ DNa, <DNvosapiiy BN Aashemically aynbesireddaN
| polynucleo‘iﬁ@éfI LA QntdiR Boﬂfnaﬁﬁ‘ﬁlﬁ&cﬂﬁiﬁ%ﬁle%ﬁg%ﬁ agﬁ%ﬁéﬂyﬂ?ﬁdme

. expression efficiency - in view of the host's 30 codon
Hgeeay epdlymglestids” refprain hpolyeter agdmpisiognycieptisies prnudeadisle
A@,r m&udes _

€ sequen

&f neegrdl

invention _al so conprise nucl eot

4. The first 17 am no acid

'S{Wbowwéqoamgfg&%%%@n%m% leytidipuence of SEQ ID NO '3

-carboxy@éthﬁaﬁﬁr!idrﬁ@ﬂﬁ@t&@uﬁdlﬁé R bSS AR nind BB luridine,

gt S S s b oo,

| - inosine, N@iﬁoﬁéma@ﬂadéﬁoﬁﬂ@ql—ﬁbﬁ@lddhn&&w Q%ﬁ@ﬂylbﬁbud@ﬁ@dﬂz@er gl c
10

ez TR R e L

- 2-methylglmh0ﬁﬁd§ 6—%mhplmyﬁdilrﬁt§5-h[étﬁ)h@tﬁﬁiwl Nés@gﬂh?rataamfneSEQ ID -
S or re dele inse - subst i
7-methyleigasd. Ssped> GutiiuneEs ﬁéﬂ%@?’?a{%“%?‘éﬁ??d@%‘ﬁﬂ%

: B-D-mannesyiyenssine, 5hnmboxﬁ&ﬂbdmmﬂmmnﬂhaﬂn@mﬁmmﬁnt polypeptlde

15

ot SRR B TS ISR B L g,
“N-((9-B-D-gibofitiateeyl- m@thpitmopm saiheatbianiogtyiicadnims N- c(pta,znas '

o _nbofuraﬂo%gﬁﬁ'}‘&‘r DR c\é%éﬁioé'% i kél%tdflol ik LR t“hethyi et :

7 uridine5- -0k YO8 LY adidcwEhutodesints pReslourddine, GABTo T 2-thibngtidite,al .

et RRARE b, SUERONGES, 55 <\,
o 'N—((9-ﬁ—D-ahO&lmm@ylamnd-6sd}1@tbanum)ﬂuemﬁer2ér0t meﬂnytfﬁtltthyinndme
20

O- 150 c n
2o me i, MhTETGE S Al e
Merep ety 2RolpRIc]copple of heeprasenh ivariien eqitsibesHAtbpdipdpide

tion conservative su

-spec1ﬁcﬂl}%)@%s¥%|d%g%1§§?ﬁé nEﬁ%ngﬁ@c%%} cIlY ﬁﬁﬁécﬂ%ﬁglgrt i u%ﬁﬁf ﬁqzle exit,

such a s

. and compripds Pragnee vl yoduenes descibed inSEQEDNMCE (Fgs- df 3 emd3) or SEQ
/. 7 IDNO: 4 (PgOt€uRnk $), !0 ab:%rdﬁéxﬁéxﬁé:@%@ ucicE HRRGEY ot éﬂ%huon to the -
25

SUbStItUtIOﬂ neans terlng a sequence so t

- nucleotide seqpenses dosribed MOHR 18 Netsi | . pHepelide) sequagices wpdmg suéh
. an amino adi# 86 fides iRQudThoS: Ml difeefihans EhéeH deRWibed i SEOTD - -

can be cl assified, based on their properties,

- 'NOs:1 and%@& D dreperay oherRenss erder Avpolmricipoide ofhe presat.
" invention c&¥ B deEigaed Mpéxpred %ogrﬁ?;zép_ﬁ&éi uagg ggﬂeﬁ@ |eg§,ngé}gga m@@,es by,
la

. selecting a @6330& B AATUEnE b

.'30 - “codon usag@ Fefnag (@&n{kAhPet a}\sggs@mc& BcidsRbs, Be3-1pu, ThEt .

acl m no aci.d

Ser, Thr ; ASD,
EApTESSIqn CIE?@)IBWP gqshost s

Pro, Ser, Tht

- Tyr, Val phatic am no . .
Polyn“deﬂ%@ﬁ 8§ %ﬂrﬁﬁeﬂ@ny?nﬂ% %?&W% arﬂsmiferlg% S@B@me@é‘ﬁodmg an
" amino acid k&ju):mcehy poRfion dinthe am@id £ seqRenRMebRibed

SO {15 00§ Bt bt LU Do sy

. ID NO: 3 oy edmrespeidtoocygddl Seq@ignd®. aci ds (H's, Tip), im no

~ encoding th¥ 65B1PpelypertidSlspecifcdilyaig@rdshat inldepaidre Seuran freBifor cells o

acids artjcular

h
Th ol Rudicatlim el MR bires o inveryiin alfbRpipris & nirlgotide seangee

and Tyr, are preferable in order to maintain protein
properties. There are no particular linitations on
the nunber and sites of the nutated amino acids, as
l ong as the 25 anmino acid encoded by the :
polynucleotlde has 65B13 antigenicity. A
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15

© 20

30 Mbl ecul ar - Blology (John VVIey & Sons (1987 1997)
especially Section8.1-8.5), Hashimto-Goto et al. = -
~ (1995) Cene 152: 271-5, Kunkel (1985) Proc.. Natl.
- Acad. Sci. USA-82: 488-927 Kraner and Fritz (1987)
. Met hod. EnzynDI 154: 350-67, Kunkel (1988) Met hod. S
Enzynol . 85: 2763-6), and others. . ‘Mor eover,
- a polynucleotlde of the present invention is .a ‘

. . |de co e se uence o
immediatsBRAT G 8 R MRapeudts RagReinklh MRG0 Rore anino
acids in theaminectqubacs eﬁSEQdB NOmpBroir 4 angddatcﬂ,emsﬂmhdsswﬁfimtedz aBadded,

oo A A e

polypeptids eqmerising an windneacid béypendd, ymwblchotie de mene sue® @ids are deleted,

inserted, s%%&%%e% ROANRAPkL AR5 %Céﬁeﬁbloﬁeﬁ%% * e é}%f ter

m-her gl c heuron precursor

polypeptide &/Ilark:%i@l 1284)Proo Nath Asnd.iSgb i $A 81 a¥harl; Zobler arwst Smith

(1982) Nu@lgig L&ck&rkés%%*&gzvg@o ﬁﬁg el %Og@gﬁgs&ga{ 45 eeRCeS |

sent ed tained 1n the

Dalbadle- st Jf (1t9|8%) Prossiintl: Acadedieli BRA ) 640%43). ve g -
' HéR R0 208 S%h:)gtﬁlllﬁ&l FRitRY 9 ﬁﬁmi%ﬁ iftRcE s eSdr mMbYdSimino ac1d :

such alternative Isoforms and [eltc nmutations are

- residues ing) ssguange piscrbanged 9 diffesent res OSWO& wsidne.  When the

amino acid %ﬁ{%@ﬁ:& BicodSd B aRiyRRRbLEdS §fﬁ1€@:r&€nﬂﬁ¢éﬂtﬁﬁds £1Eé?éﬁ bysucha

braries or _genomc |ibraries derived fro

substitutionf GeRss vaiiKerFubsHitHioRIsProlsrably cardedoutibibsifpaction ol the protein

is to be malABEET SA cfﬁb‘eﬁdﬁﬁ@@ sul%hﬁﬁmn‘?rﬁ%s aﬁ&@%gsa ss@?&l&@@%t 1@é>ﬁcodes .
a_pol ynucl eot i consj s _
an amino aghg s REPRS éHEﬂé“ ﬂg‘%&‘ﬁﬁ?ﬁ%ﬁ %mﬁa beforsdstitusion

Amino acid38 b@fclacéﬁ@eﬂ [ha¥Ed odl tHRir ity pdreed, e Sod-Héldr armakdy &mﬂﬁc Ala, He,

L, Mt B T S PR B e deﬁﬁI P Pa b Yot THE Ty,

acidic amifROAtiddeARp DGR} el anhiee at e &y HEs, I6K)0 nbuwenl atino acids (Ala,

sn. s, GROBAEIR LN by i g R 490 e BB RS R e,

Gly), brandhéd ainirangcids @entrew, &iad), hydraxgirhiablaeids (B Thrb;rm;le-mype amino

acids Gin A8 Sl RSP B R0 SRl GRAE wof e

Trp, Tyr), lpterpeychc afimnacdd (His, Trppamixo a:cud;ﬁfﬁecs AHop), s:ud ku¢thatln

- paricutr, G EES S ROAYRHCV ST L% BE BLPRRIASH NEORL A Y Gl

- 25

guam

* Lys and ArgJ andRrerind i Tyn gae prefergighin wider &t maintau( pO¥Eh properties. There .

e pr T e

amino ac1dt¢;a0(pﬂﬁdlbmthapokmudﬁom\ms $SBAY antigenad®yA Puri f i cat ion.
' AE}I n&ﬁ&ﬁfﬁ%ﬁh@am 'ﬁ%bac&j‘s&ﬁxsﬁéet i ngkl&ﬂl hé 8)% Yitnino

paration, SUC uri |cat|on

- acids are demd,@mmedambammyr addsd t almqmncm&sm@ma 3 or 4, can be.

30

' -prepared a&%an D @Igg(fég %@ﬁé aﬁﬁxété(%l gﬂlkt@m 1e Qs as %ﬂ/ﬁ)‘fecular o
Cloning, ARebemtey Maamel? T el d-ping Heshen arqsmwsg»ncmm@mopois in

. Molecular fsﬁ MW&%’EQ& ﬁgk%%%fh%&c 2'§eaf9&n% 189

S Hasfﬂmoff)@th@ﬁaltﬂ% hEresi ¥% 2k, MPH@%SW Ajatparadnsisi. USA 82:

488-92, K.r%hé%m &(MM&%@%@@I 18k 35(01@?8M51 98Wethod

USA”85: 8998-9002; Belyavsky et aI

| -'EHZYmCﬁ &ﬁu%?@@ ped gdeRes. . 17: 2919-32). In addition, |n

_ compnsmg(nhgl%@id@el"'ﬁ t& §§80 &f gEQ LD%IQJ Kior ﬁﬁ&ggﬁde@iﬁﬁ 1?9079 of SEQ ID

M@Jeg%r igo ééﬂ&tof‘%@\}ﬁeké& Lehf8n E%’Bo%{hb%née E‘étﬁfjhsmg a -
per cent %e of full-1length clones, known techni ques
nucleotide gqqe@pc& Hizgbuedsp sTHgeREORdHopaBithynvsleatide SRS -

56) can al so -be enpl oyed. The cDNA obtained in
thls manner is then incorporated 30 into a suitable
vect or. : Exanpl es of hybri di zati-on conditions
in the .present invention include "2x SSC, 0.1% SDS,

- 50C", "2x SSC, 0.1% SDS, 42C' and "lx 'SSC, - 0. 1% SDS,



o VNO 2, 0r H§étﬁﬁncéc &Jm tot%e%%%%g%ﬁn Wﬁlgt)e{r?g'l gﬂ)tlynucleoude‘ o

pre hybr|d| zation at 68C for 30 ninutes or nor e; _
~adding a probe.to allow hybrld formation at 68C for
1 hour or nore, washing three tines in 2x SSC/0.1%
-SDS at room tenperature f 20 minutes each, washing .
:thr'eetlrresmlx SSC/ 0. 1% SDS at- 37C for 20 ninutes L
-each, and flnaIIy washing twice in |x-SSC0.1% SDS at =~
50C for 20 mnutes.each. This can also be carried out

- tron by - per orm
© . encodes aééBs%Eolmp@@ Sﬁmﬁt:@b'@;@ armngrac mamn@aeqm@beeﬂs

mmedlate@i‘gﬁér%ll *égélb Rt adr éﬁaﬁh‘g@mg %@n@ﬁt tﬁeﬂ%@f’r Iﬁ[adﬁﬁfoﬁ to the two .

ree tines In 2x room -

t
65B13 isof g SRGPE PRI EFEIEREIRLE SEEHD HAY: et Abiagrddn e

_ Examples 3f @efﬁéseﬁﬁn%r[ﬁ&@ altthativel XofoRhs ShdldeRPRmuti#sR may also ex15f

stringency can, be achi eved

nd | t] ons of )
.. Thas, Sucft Ay Tomms %ﬂ%@i‘%’ﬂ%ﬂ%@%ﬁr e mglyeedinpalypaptides of the .
. present m\h:)iﬁbh di Stﬁihlpi’ﬂ\yp ﬁd@se@arué obasRed foh cmmbﬁmgmlgemmm -

1 e rld.lzt|o bri.dizatio erature g
libraries deggyed E‘afg* , (S AlgHa fabbitss fbm ?F@@nelyckqnﬁ, pigs,

- ~ cows, goatidtshesp, b ukagtaopdiymittdotids pfatkicosoaeeot 4 ﬁﬁél@@hdéfseﬁﬁce L

107

- NO:2, m]pmbﬁ]b yboidtzation atatm6 sfgﬂﬁmf Slydh; ﬁbnd&ﬁfioﬂ,qﬁqul iy btiliizRtion, or -
! o -0bt '.n, r;in . i'sqf or and a | C. ts .-

- sounem iR’ A Wi dSalciiniha AT ORI Mudil Fod Gt G Sprioe

- Harbor Preas C[l%@))rfesmﬂxibdm gf gﬁN@Sh‘tden'yl OI}aﬁi:rddﬁoﬁ,r oln addién, a commercially -
- s Mol ecul ar : .
' a@l&lecgh%ﬂb%%% og‘rl%? a%;f\l}la?l n‘ﬁe d. (Cold Spring . - '

.20

L S PO .

' may also bggsgdyy DN &5 Grogn the resufingfraRhigh ysimpoavansd

comprising i iR 71 GPAORN i g P BT meoRaR) D100 20e Skko

M dporifienks $n (DGIQE&QWD@ GDNMIMYK%IBB\XA ifirst prepared from

el orgaf? 0601 W 554135 531 00 05 ELEN i 3005, km" -

‘techniques Faethag amﬂma@mnﬁaauaxp@mmn epflf. (]I97é}j]31c(ommm 18:

5294-5.299?){{33Ir A,@?ﬁ" (gxzsoﬁfc%géﬁ%mﬁggé Hp@ 2) 6&851 g%@ﬂ% s 156:159),

followed by prgfipsioner D@&Nwﬁm@ﬁhmmwm;ﬂég (PlEmmpiaEe,yr@ﬁch_ A

- 7-.trauscr1pta§:V e %D'NK é?;fsq&%kklu)éh QQ%E(AIM'V I@é@[@lﬁmsgﬁ 9&95 FilR strand

|dent|t wi th a_nucl eoti de sequentce

- cDNA Syﬂgﬁﬁ‘ﬁ /%ﬁsﬁ&(aﬂﬁ'l&‘ BRORRiPN] 1P Al azfzéei)l@ﬁowm@lmomeror ,,

25

(R ‘methods thBUELERS 5' df@ﬁCE%Zeth@d tRkizSRe h@pﬁ‘@ ¢ %g%R may also be -

- i dent it d b
* used (Frohigrig gt 1 4 SR EFroS el c@gg&&mwgﬁcs Ko 500 Relvesseky ctgba
. (1989) Nudkhic ARRBRAR; 1Kaoh | 9132 dinAHARAUIN dra93 koRiRi: DR mﬁanes

. Sci USA 9 73-7 Ies of. prograns that
containing ﬁ%%“éﬁ’i‘%\?g ff%‘g&?gﬁh%léﬁgsohﬂ‘i c’é‘l“@‘é‘?slﬁr‘)lﬁhr% tel ude

- ohgo-cappih@&h@hdm&rﬂ 4 and Bagard %@GHHGQSBhﬁlLﬂ%ukV(IQW) Gene ‘_

35 |
*_pre-hybridimfioh@o 68 ‘dbfcﬁ‘ SOUBIARS 00 notEQdllRg NGobeltoaidwlhy bifl iBﬁnatmn at.

200 1495 R G e e AN A G0 b Boagagy o ipseporsed

into a suitablle@kectoR15: 403-10) . These programs can be used for 30

t he. sel ences of th resent invention.. E
BRI O RN AR SRR R By By PSR! IV Elen R e SAG 01%

- SDs, 50°C'Qf“2ﬁSSCyGJI%dSBPEm ,anaﬁmst's&oflefxs 8980371@4 €lxémples of
 conditions g iRy iagiuge op S nd t SO Gt 10 By SEeE 4,

42°C" and YehoSBE, 0. mrsams £65°0F. anioiBksecElially, aSnbHR ikt ubsGRs

Repihys SR T SRR San SR B 90 S

gene anplification technol ogy (PCR) (Current _
Protocols in Mlecular B ol ogy, John Wley & Sons
(1987) Sections 6.1-6.4). _ ‘
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- For exanpl e, BLAST search results revealed three-
- human sequences of unknown function that are 84%
i dentical to the nucleotide sequence of nouse 65B13
of the present invention (d%nBank Accession. No.:
M/ 048304, AL136654, BC007312). The respective
nucl eoti de sequences are |listed as SEQ 1D NGs: 5, 7,
and 9, wWith their .predicted amno acid- sequences

68°C fo i ﬁ&% ﬁorﬁﬁ%ﬁg&gg}"@ﬁg&e&q}g §§§§C/§2‘%:o$ﬁd$ ﬁlgl%@ﬁi é&gture for 20
minutes mhh wshlog ﬂtrh@tlmeesem S$EPEt SBIS at TG fw@ﬂmnutes each, and
finally “';59553 W 2R, Pf’%@bé % f(ﬁb%% 2B HRRCORAM PR 8L also be

neur recursor. ce three sequences are
carried dyé Iumeg r expriyae.dbe Haprceshy b éiybvéwafl%gvlpﬁen §hENGERED. by
f _
perform%%r?‘f&g] ﬁgﬁl?cﬁgﬁﬁn]ag ggg%gcﬁg& ggﬁjﬁ{f%g %%hﬁ)ge( g.%dﬁ'l? AQAEEd Hbe and
incubatimoaf(Pr3E 40 é@‘E@gfquj INor 9y meEe VDAL fingg ﬁﬁWﬁ an Z&ES@/ ﬂ%eSDS at
room teﬂlﬁérﬁﬂresﬁﬂ 88 RERuEMQ48 3N WASEER biideMO3 79 1dr 206AASHRA8A x

mRNA_sequence predicted from.the ge Qne seguence.

SSC/0.1%n3R%. pFlees: eensitiensliahes stHagercorps bF ASCwRIPYSRFFFISHRE the

temperatubt ﬁ)‘r Pfe- d%rﬁ%ﬁ%n,oﬁ yHciagzalb€ S8 REcdndWRRhi ORer @athpld)e
pr.ed |cte amno acid sequencgs share an_ 8496|dEnt|t

pre-hybmdlmog@ei hybrdmionsmprpiire st PO wldrdatsed o8 tier higher
strmgend%f €3£ RHditiBN ﬁﬁfabﬁ:@s SRR ab CalEQHckARRBNDY thisbufr and temperature, a

' nventi-o uence etermn netho
 person VRGN Wb i CA SO AR SUFPHE LR ADE R & PO

15

concentrﬁﬁérh Qﬁo‘t{es ranﬁtre:ﬂ:ltlon LR/ oﬁﬁmwurﬁﬁt GSB lAQaﬁomﬁiand allelic

s i B e g&%@%@%@” ST T

ﬁonloﬂﬁﬁ%mgmggmsde Chai n. s> Nbreover a nucl eot.i de

e PSS! ARSI EES MBSl 08 (copyorine

. Harbor Préssfil 989)g@ettioy 9t47e9.58)c Santent Fm&mblson Mcmemax_mology (John Wiley

e Sons EIRDEAT LN 2RISR G LOaCPRERY 5P

 Approach a& ab(d)%r&ﬁqnem@ (€99)] Secedop2 dAifor seintiiohkdn particular), can be

20

25

30

35

- ,referred e%g%% ngt aéﬁgg}n@yéﬂ %ag’ tnh or%gecﬁ.l?er a%ﬁ?ﬁ%@% of‘fr%mdlzmg

polynucleatédes mmimiqmoéjmxcmwesg&%mmgmnmctebbde mqaﬁpieéhat bF9mtdeast

50% or r?(%?ﬁr%feréﬂ'fgglﬁ‘? o, n%{e?eg%ﬁy %#)er 4] cf&%{l%% %g &‘F’Blg 9b19'e(for '
examplec3éb oy mom,\mh Pe¥h) Tde@ljtyr with heucketidoscquencRNANprising nucleotldes
177 to 2580 d 1 ds (% 9 % mfe] %ﬁgése%%'fb f EE@I?‘NOGZ Such identities

corresp corr

can be detenmiinet b}dﬁleﬁq@%'ﬁ a@oathm ﬁ@tsiglgg(]&@a) ProcyNaib Ii‘@@til $é. USA 87:
2264-8; Itk%éﬁg{t nlt!A rq]é%)cif NR&”&QacP %9@ 791 7') ar Eianp%Qs of

orenentlone nuel eot

programsihbt haﬂeiJacm dweloped based @ibis aégmtbmelmlpdreth@ rEquSBX prdgsam for

' determmgfgtecﬁg MenbBVEALR a&ﬁ@e@feneésegn@‘ﬁ:le%m!ﬁ@ﬁq frtggramli'm;c r;/ucleé)ude '

cting“or rsolating, or as a priner ranpli

- sequences lﬁéltpnhu;/meél (é@?@)dleMQ:lf Bioh 15 é%ﬂa@) i ﬂih@ﬁﬁ Programpysan be used for -
‘the sequeRd&d (ﬁ({h%?ﬁ:s&ﬁ FnRiBh E@% 9RAFSHeBi. A kR gb@ f&pﬁ)spe@ﬁﬁ

prefera 15 to 35 tldes when used as a probe,
w%mﬁﬂeéfm%ﬂY$%@@ﬁwi® and preferably 30 nucl eoti des when
RSfofmP bt ARic AutRhis 'BI o3fer 288 Wih H&3BIRSe bPucture or

ave a restriction enzyne recognltlon sequence: a tag

function, ¢an be ehtaingd dean eDNnkibiriesay gangaed heiriss Sfuck g

humans, hiceS B, r§bb§§ %kﬁﬁ“dc@rs Cé?ﬁ@deﬁg%ﬁésa EMWE Qoftst ﬁf(ﬁ%%ep, by designing
sequence. - i de chain_of the

primers b ﬁhéﬁuélﬁﬁﬁfiﬁ/ii?ﬂ}l@?%é ofwkR B Nes y]nﬂ&c{ %d{sm@egeaff appiification

?tc-’:chnoloé%»r L CuP¥ RN b IR olsVR VEQ¥ &I ar BiGHy] RS WHley@& Sons (1987) |

ynucleotlde of the present invéntion within cells
can be detected using these probes or primers. In
some cases, such nutations nmay cause abnornmalities in
the activity or expression of the polypeptides of the
present i-nvention, therefore, nucleotide chains of



'15 through hybrld fornatlon at S|tes of. spllceosone
formation, (6) suppression of "MRNA mgration to the

: ~cytop|asn1through‘hybrid fﬁrnatlon with ni RNA, . (7)

- suppression of splicing tH'ough hybri.d formation at a
‘capping site or poly A addition site, (8).suppressi.on
of -translation initiation through hybrid formation at
the binding sites of initiation factors, (9)

Saﬁumséﬁf@ﬂ?'at'on suppression through hybrid f or mati on at

osone blndlng sites, (10) suppr essi on 20 of

Foregranple, Sl H edaovhpesilbrey @h@meqman@eqm I ——

: funct:lon tHERNA g06lidadtisL & ﬁﬁ%m@feoﬁ@b ¥ 9 6§BE§ of g@r}gesent -

10

_ 47
can be usefl 5 36101 PR FURBRATER BFUPRETISPESEFL

suppressi on of gene exp eSS|on t rou

invention é@?rﬂ#&ilkéﬁ%ﬁm&}ffbs _ Mg 0biAl Bepat. i EBR2). The respective

nucleoﬁde's@&@ern@&t dr@ ﬁsifeh'“aﬁ QE@ ﬁfﬁl\@bd 51 noKe 9 wﬂﬁ%&‘ ﬁ%ﬁﬁ@d%ﬁﬁio acid
I nent_ Cour se Nucl eic Aci d

* sequences Rafsiieg SEROR RHE: fodhiadd Dond aro spasisse] biathaamelggues of
. 1ROUSE 65E&2§C| Qidéoﬁgﬂig%to)thg el dsag Al plogmt thvBREdd, S ¥hm&Phomologues -

25An anti sense nuclelf acid cont ai ned
Si nOdhres SeRuapceaTe
believed tcﬂbd’l:téqh@idés aediebdtfbeth the ok @e%%rﬁﬂ(ﬁ%ﬁﬁﬁ'%ﬁa&ﬂ odR¥ported -

SPSCX  E  AEENET .

ID NO: 9) ard sDNAdrapatinBg whilg itlenthitdueq@nge XM GRI8A0A(SRQIMNO: 5)is

- considered BN RTINS ol BaurER e ERoBe senEieSn oo RgHiclsd

sequences haed GREs dait srechnilircingiedo BEBI1 B ok th&g)ré@nﬂnsmﬁoabhlﬁi the

- et R RO b i

N conventloxﬁ.? %ggl?ﬁg e erri%%k n e&sz ; %?)té g3 o}ﬁe otﬁg F.Ld%mgmucieo de

. termmatzommeﬂmr@eagm ctadid 95@) Bochbat). Acadh8¢inUSAritt B46T) cah be used

Thmmijrmtoﬁcylde easmieﬁmrttfahq/ ptesertt hmveundm oan beeginfinmed by usmg

or= nore normal |y

i), EA8enck3 PaY WU Bye Y SHE RBLRINIR B €, and

90

25

: MAthIn 3000 bp, preferably Wi t hin° 2000 bp and nore
<thkoudyﬂﬁa%h§bly 35 within-1000 hp. It is preferred that
ch antisense nucleic acids share an identity of 90%
M@reorm a nuglpetidemthaimeamplemsntprioBos palymistestidept thetpnesent

el ¢ acid

*invention c%ﬁ?’iugité%lé%tyl SR Qs B SraV B! bY RS rodeh ARRERAAL | Ubre,a

These anti sense "nuc

- complememt@ps&?@@ e detes wopat onbheasphwbern 6t l@ﬁ@détcenwvﬁwucleondes
" ofthe nuclé&fd%' e]igés&) {J\i'éfélfbﬁr AgiEe R@éplat@%ut%%@?nﬁg&%)th&%'tﬁﬁ have

des” of the present i nvention.

" at least 70%@%?%% 363 ogglarfgmrﬁ'elﬁ%rﬁrw@@ﬂ@% preferahly 956 pgmore
~ (for exampm bheady 9@%6 STUPRBut R clb RO RS M e Radiie.- '

cl aSSIfI into Iar e rlbozynes and smal | riboz

"+ formation refezle the AB.of & chaianin Whioh (& Indhe e of fe RNA) cor corresponds‘ R

toAA corﬁ’ﬁﬁ&ﬂ@@é ¢ O?U 31 c&%%n&sf toC,Hd |(§écﬁre§§érﬂs 2610 h9RY RudlfiRide

- 30

35

| - sequence o§ e eTgP ;{.-yqo 7@?’%‘

actio es w tQP t@nga@h%%ﬁ%@ﬂeéﬁﬂE%@@ similar to

that used il th @Zytementined HthhSl'éoﬁh@ﬁﬁjrfdJMmhm o (1) group |
: tron, RNAs, g{h under uanosi ne:inj t.i at ed

S“PE aiucleetids theinal the preseaicy P BHLOTRAn B 1565 25 Tk fog detecting
or isolating( &) asg{ mtaed for mphgﬁnge%spolyﬁumtldmﬁfr@@ rkGenlt Worepti®R - The

o S50 5B S5 RS A S50 R e whn

used as a piobE,dt o€ |QEVIES aaqufrafemﬂy BRNAGLcatiddstich uBéd & AlSriMbR A primer

h sis reactions In contrast, small riboz ar e
can b desigh 9 Vs § B elinRI 6P GEOPHIORSHT EBCT, 2000 ARRHe] o the

- 5-end side Weddofcdrdait eheRNRA, 4 Sugubhe: Smplydetny to @tageSsedishee. A

'2'-3' cyclic phosphoric acids. Small ribozyrnes
i ncl ude, for exanple, hamer head- type ri bozynes
(Koi zum et al. (1988) FEBS Left. 228: ‘15 225) and
~ hairpin-type ribozymes (Buzayan (1986) Nature 323:" .
- -349; Klkuchl and Sasald (1992) Nuclelc ACIdS Res. 19: -
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T ‘hybndfoqnﬁaéloB N

uanscnptiohﬁiﬁhxﬁﬂmh@hﬁ)ﬁ@ HOWAS for@ib it m&a@@&%tﬁe%ﬁuﬁﬂ%ﬁppmssmn R

: £ ol Hﬁg %%ﬁrfat or - Se uence" i ncl udaes pr onot ers T
of splicing fgdgh iy’ @) 4t FUTODPIBIGHOAR (O} WpPFrStiRg o sfising
through h?lﬁnc&fcﬂﬁzﬁﬁ@l waites ohgﬁtcea@lnia foRAstidY, BYRLEHSsRRof mMRNA

 migraton i RS bt R el mg&zﬁ;sgbgsm o

15

20

" 30

- 35

25Anti sense nucl eic acids and ribozymes conprised in
" the nucl eotide chains of the present invention can
- also be used as virus vectors derived from -
retroviruses, adenovirusesll adeno-associ ated viruses,
and such, non-virus vectors that use | i posones, or
naked DNAs, to control gene expression in cells using
ex vivo or. in vivo nethods for gene therapy. The

o LSS IS D LRSS RS

inventioneiMeriovensudatiass ¢ffvepalmobidt nﬁﬁeqarmmnuaimtwmﬁ@ cells can o
be detcctSHRMPREE probcs qr prVRGLOUR RIS, DonhARNIR LIRS

abnormaht;wemthemqtlvw oeetpoesson dfttiss gmlmnﬂes ofitbepiesentiisvention, . .
therefore, l’iﬁl%{édhdé Pai G UL Bﬂ:s?xht%%n ?.J, l&l:{o%%hptfo ‘C%ﬁlsgﬁl? for dxsease

pr esent I nvention w

diagnosisemdsedsi hg a pol ypepti de encoded by the

T I T ] e e t%sﬁs%ramlem o

. such. asm
acids ﬂ!atcspﬁvrﬁfrﬁgthv eelllareexpeasgion of a@gmﬂevw afitke prvbing meation by

‘binding tEhPRHRMA o DRED QLA LD %Wﬁi! subbre8via sgé&ﬂc égfnl'a%g of mRNA.

Har bor Press (198 “Current ot ocol ul ar

Esagpbesof andtensepeelanisnsdasuparossipeet gmegxpression inethde: (1) -

: mhbltlon%ﬁiﬁﬂbd?@ﬁbn uﬁh@@éd’ﬁﬁ%ﬁ@i féi‘ﬁlaﬁﬁn,t(b?trﬁ[s@ﬁﬁﬁ“n él{ﬁgfe@&%)ﬂ ﬁm)ugh . :-". E

IS expressegﬂln a host” cell, into which a vec

b ARSToiPOP gEugtBformed py BH@C@ymwses 3)

through hybmilﬂmnamn it dappin@rshte op pbry Aaddighadite, ()isappretsadi &6 ze.

wanstaciol (R0 Bk p Py enlion RS o a”dts%’&%ﬂga%aﬁ'é%?”@)

translatlommpprﬂs&eﬁ thi'bhghi hybrixbfopantat & ribogothe bthdirgy sitehl& 10) suppressmn | .

otpeoe TR PR B S KA Lo s e

- bmdmg sifps gfndr(Ab) spppesgion o geie expteembn dhromgx tyebrid fhirnstinedt sites of

il BRI GRS opld SRR Prpimoeme
o2 NucleicgkeidhlV, Givdo Bbpkmtmnmaﬁlﬁxptampn'b HaptdnesepRiok ipdnaisah Smmety edit., .

- t G t

O ook iR e, s 2 Cmpeeie T

- may bea ﬂd&le@é S54 2t i 691@ @l{ r@gs%ﬂ %ﬁg{?yﬁ tflt? %Eﬁaﬁ&sng? (?esg'nbed in (1) ' .

A@)@ﬂé@ﬁﬁ OWIMG@P@CWQM|W01®H$ fﬁuiuypﬁﬁhblpd@emfmvenuon -

am. no acl reS| n In y-0CCcurri

to (11) abysp1 Namafy, éroast ¢<mauy anlantlmne srguenceitgnat orfe ﬁtel ad»dmg region,

but also toddeﬁd &ﬁ#g}%g?oﬁ sgsﬁ%f(:@ g¢ ‘E&é‘ét tg%@%i#; stﬁ%%{ o b% dnlublted | i

or s

| - ADNA ﬂleFAP@dWAGa@ﬁSmuﬁﬁy abrsl qansbe n:s@ﬁbsabulﬂeg @Basamﬁbmamry
. sequence tHRCHRvs 8 e&@xgs:ﬁéfis e dEIe Bl SacR] &Je@ @Pﬁ%@d%‘ be

expressi on ctor expressi on vector".
completelyeninplenentaypdhe @od;ﬁg é@@?@@sﬁ%gctﬂumglpep’fad@g@rﬁmd@d long _

“as it can eﬂfébtﬁ@ly%ﬁﬁ%fé é%ﬁ)ré’ﬁ%qf tﬁ@%érngr g?ﬁcﬂaﬁﬁfseﬁs% luSleldheids havea

tro, The expréssion vect present

~ chain Ieﬂgthrﬂf@ﬁ lgasirl 5 hrcorumeree Prskiraely 188 bpros mas¢.read ynare predergbly S00bp .
or more, ahd'hr8 GbAbAIBNwWHER! TV0D bp2 BRESHRD WRHRS 86T Y add A6RTIERrably -

i ncl

d .
: w1th1n 1000 bp. It is preferred that such antisense nucleic acids share an 1dent1ty of 90% or -

more, and more plfeferably 95% or more, with the complementary chain of a target gene



transcriptiaon of t he codi ng- sequence conprlsed on an
© ‘expression vector into translatable 25 raRNA,
~transl ation of the nt RNA |§to a polypept|de of the
- present invention, -and i n*$ome cases, secretion of -
~the. expressed polypeptlde into the- Iunen of the
- endopl asmi ¢ reticulum  the periplasm or S
extracel lul ar space. - pBEST . (Pronega) s an -

' transcnpti%ﬁ ?%Hu‘é‘t OfTh%sé’ £61ehseGRRARM £10§ ca%xﬂér ﬁp':a!r&gaccordmg to the

ynucleotides In vitro. I'n additio exa

: ‘phosphoﬂm@ﬁweﬂ@dé%tsatﬂlai?%ﬂfN@slgpéﬁd&iﬁeSpbﬁ ﬁ%@&ﬁé@i) %@gﬂlﬂ 30

10

- 207

30

- are enzymes B ¢lpgvg th‘foﬁg%‘sé’éat%ﬁ%@fh’  StiapmclsinciRRpd o
" sites with BepHeSEKD ncM@[cE@i&S’ -hydRyPESupQt B daded aréacEon.C OLzh'ﬁe ribozymes .

. f [1f h t I
B iy R T T R
_trans-estm%ﬁcai‘i@ﬁt:eagﬁ@n\l\slihﬁSI'q qjllmiaddﬁw (2)@?@ H{iﬁ&ggRN%sL @hich undergo BT o
r.re ic 0 o be L
two-step SR ShGiAE Replisiuti B st Rt it el BT &)mgﬂ%??ﬁm of . -
ribonuclezaalf, which b&pﬁﬂﬁl&bﬁr@brt@l@s atihtiBSsidgvih hgdglisiaeadtivnsbeln. e B
+ contrast, stiRfiibpPARSS i sSinptialiel SR SHAPREY Bl (ot ChER ity e
'RNASJbﬁmmgéﬂb@hﬁg&@ﬁh@ﬁaﬂﬁy'3E@a@pﬂ&spﬂnmhuﬂh MB&nallethaayses
o cty
e 0 St e, Pliinc AR e oRRe! (B B 108 FmBs 1ty 208
o ae9) NalioRXRGESRLN 0! 4T RALYAEF B90) CabicBIdhlrihogy 30 1b12)

- also be designedgq prodyge] ugng kngwn,

' Acids ResQO: nsepq{tm&ﬁ 1&92; Hﬁi Mk Adpexery ned
25 at ent
© present invehtion dan amasuséa 2§ Hirﬁ@ 088 deBIABGR LEEHEM, Al |

- Polynuclegﬁdgg%&‘ﬂgtﬂrgseﬁﬁhl\,@ @&44ch as E. coil, include:PL, araB

ter et al. (1988) Sci-ence 240:1041-3),: lacZ
&1 is generio tryy IREriingtoxetalysts with an ¥4 ceipperent, and

ibozymed &9 SRnafARRIGL o 1R4CA8hymb fud 4801 A0 s fy&g@ﬁbozymes'

of l'ac -and_tr ter: nat(% erl

eé‘%x’ﬁlr%%’“‘m

225) and I(alrpm—tbfpogquyrmsﬂﬁeteyaa {1 @86 dttue 323t 3% Kxhuﬂamand SasBkJZ

Oor~ excrsion vectors’can be-exe

. Since ribopyGmENd AT e@@y REGEdand spithesized, pamusamxaﬁcaum methm age

* For examifle SAGHREAAL RS HLAAREE il dmmie Ol cleivd h%: %%@%%e%“eaw v,

UU, or Uhpwithip aﬁetgebRng Sl @b@efémmv@lngﬁbq: W@mnwmn ofa .
ribozyme B@E%Q \(ﬁ'g th 519?1\% é(#eﬂ&a ; Pet s‘Y@‘Q(%fz%nﬁ%Yﬁ (1988)

al so ope ost cter

- FEBS Letfe%%&ﬁﬂé Mggﬁ%‘ﬂps?@d(fb Rtrks (1280 a@emsﬁeei@wﬁ% and Enzyme
.35:2191; Kﬁizhﬁﬁ‘eﬁdld(lﬁﬁwﬁﬁé‘i%&l&eﬁ@sc'ﬂs TEHONUSHERNAY l?d’zkrﬂa!&can

as Brevi bacterium | act of ernren LHn(é;§T4 gGEgF ke
1@10

Publ i she Japanese pllcatlon

Angsengenuslpic addgansh 1 %@eeéﬁmpeé%m thg ggckieqt% cmvyeaf the .
Lett 26: 239 (1985)); .15 p&Kl Envi ron.

adeno-assqgfaled BUSES, 6811 04Ky yecte%s o HS@ linpromes carpked PR o SR
-~ control gexi dskio 9n C@Qi;sﬁ{gl 63:' wvol&7m BAAREBEET R @ﬁeﬁthkﬁa gen us.

cus such ococc s Th ochrous
| TRERRIODs et of A e N ﬂfeeée
confirmed Y ¢t AeShEBHdNINE €5t ﬂhb ﬁfcﬁ‘&ﬁﬁntaﬁiéd gblyanélestdres .
~virginiae (see Genetic Manipul-ation of- Streptonyces
A Laboratory Manual, Hopwood et "at, Cold Spring -

VQ<N%dnm>Fhrbor Laboratories (1985); pl11486 (Mal. Gem Genet

Ve LG8 et PRyl B pRgea T8 A pro Gt by he.

. jresent invehfi®t, atAlvesorsifahe preséBagientibh ¢y wlein fOgnnGiig SolPnucleotide of

35

* the prosentFESHDE v G 51 e bRt g bt tbge R R

polyuucieoﬁdé ci Thits ebdtor indideevirihs (VWbioekeduch asl plbgils( dc&ﬂ:ﬁds shruses
Mot Biol. 53: 158-162; Hanahan (1983) J. Mol . 166:
557-580) and el ectroporation can. be enployed to
i ntroduce a vector into.-a host. 25Further, regulatory
- el ements for expression in eukaryotlc ceII hosts are . -
- exenplified o
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,-15_f

. ropicakis. utilis:
- peptide mBY RS m 17 bR £8 kRS Secnith nah Bity Y5

.+ by the AOX1. and GAL | pronDters for yeast host s.
" Exanpl es of expression vectors derived from yeasts -
" - i-ncl ude the Pichia ExpreSS|on Kit (InV|trogen) PNV -
-11 and SP-001. Vectors thal? can be used in yeasts are. .
"~ described in detail -in, for exanple, -Adv.. Biochem
Eng. 43: 75-102 (1990) and -Yeast .8: 423- 88 (1992).
More specifically, vectors such as YRp, YEp,. Ycp, and

P ces cerevislae 1 on vec .
Manual 2a§d5@93¢&myg Hiarhioe Bress 53893 q:rmgé Pratatnds ino¥ofgenler Biology,

' b'ax;teriop-% e, Io?oﬁ%v&%olgszﬁﬁé r&@f&ﬂ%ﬁﬁ C@%ﬂt@&ﬂﬁ‘qﬁ{)ﬁﬁ% z%i%b%ratory -
- John Wil&y® ISBAs gl@gszaels P& ?J%&grrec?&gb?cﬁﬂll@né 5?9%&@%@6%& BI%SCDT. -

[nserte e partlcu
invention és.expprssed ira hast 9%1} dntoryehiglya vectpr ! ok the presery infeaniivn das been

I ct ¢
eSS AN O] e

-sequence AneRIdes IRIPOESS. Athospmabindingsies cand; t@rﬁmg@ﬁ@ igARa36 0f 2

prokeryoteaRhE), KA pRIHEr KhiYABT OAHSES RS A%, SIGNORERTCER, and o
| acti s; vec ors. descrjbed in M)]. Cell Bi ol o

 in some c3s5,5p3Y AFRICOPAIRITRSICHYPIORD FraRttEREN fastorydibsA Signals thh

- stabilize tS@Er#fHioa GERRICBIYSlicES and ng&hﬁ?lrahb’@ﬁgﬁﬁ§ ta@ﬁ%rﬁéwc IQicha
Aci ds 'Res. .13 7 (198 for
regulatoryAguchee SHQPHW;%

€ GRrpgR ta@genr?fﬁg)a ﬂﬂermpmswapé Aes

polynuclestiddiiried Yiaasto. 7 Tn 4&ditids, d ARkl &M}ireseﬁﬁin'ventﬁi@referabl
Nucl ei ¢ _Aci ds 3859 .(1987)

comprises i pIeRRAL TR ok, MLHBeT G SIA RS SETEA Tap B na o

mmllmmmaxpmsed\/;ﬁﬂymdda&althéoledaenrmfu&eefﬁbplaﬁﬂm%ﬁd:ulﬁ]h,e& the "

periplasm R RARRE i 1R R b ity 7' G diensia MG PO aeg

mcorporataii olto aﬁbnprcséﬁdn vdc.'ﬁ&?by( 13198173 bo 4 polygdptidalof D8aestC. Such a signal .' _7
vec ors -

0 65Rddo)

- ,Altematlvelw it g@nb@a &gpd@phdmdemcadlﬁm aA\temem@nhd)usanuuegaer Mﬁt‘éover a -

207

ke SRS 0 VP ORI L Bt

necessary.596- 603 (11989)) in genus Trichoder ma. 10For hosts of R -
| @?%?%ﬁﬁ@eh@g&g% RS Vel i
vector” refgrs tg ag%pns xpmq,smg ago g}gp@d@g&pd&mnmresswn '

vectormtér%@t f?@gpée b e aeg(?fﬁ%ﬁ ect%%eﬁ%&&??ﬁﬂg@%% lude L E

Aruffo ) Proc

-~ cloning vegfpry, h%ﬁ%@s, ipfegzation \fmto&, agdl suqhy o ixprexgioh prasesies uslude

25 .

| :penplasm p,r§§1§ace YB§PasE. 83- 141), 5V40 Iate pronoter (Gheysen . . = -
: - pmSlT frreregh )i 88 bxdmplMifa ﬁ@ﬂﬁ ca&ﬁ[&e&f e res %Bgl?)mclgﬁmes in L

.30

transcnpmﬁ?& thé %f)dlﬁé ueﬁb@b(ﬁﬁ Aled dnl B9, %Tegsﬁg Vgéltor 1%1307 ﬁ‘%%gagaé))le

ono ronDter

mRNA, tr%‘laﬂoa sf |mRN3\ @Fo ag golypeptide (émprsmﬁmvenﬂqrwml inggome:

cases, secr@lﬁ(ﬁi of thd giéﬁ):ss@ﬁbléfy%egﬂae m@@éﬁ: ’luﬁéﬁl@f i khdo éﬂ%{sﬁ%ggegfculum, the

emdc

netlc glneerlng Vol 3, 1 anson e

QUS sarcoma Virus)-LTR p ter (Cu

vitro. In4 5y sxamplenaf Prq@erSQQHa%a eXpRAVEIpE mhnsﬁleﬁ%deéﬁn |
'prokaryoﬁ@béﬂs%ﬁﬂ@EEErcth‘i{ﬁ@u (mm@r &Ia@t(wss @ciéﬁ@e 2@(5101041 -3),

ooz v B iincn; SR g‘?ﬁﬁfgﬂg”ér{é9?% A0S CoridT fpetac

and fre (fuamsbf laguhd gy by ;ﬂﬂitﬂﬁ:, Scitalhabsts ﬂ@l‘NHﬂCﬂ'&n %AQ?; es Ta‘hd rmB

- rivosomal RRERR S sy Rel” o NG E R e syt ity goll prefirabbbave an

" "ori" for mﬂiﬁlﬂﬁﬁigrtﬂd%@ol(m 4 Kbst,f0H a8%ERE Qne ForGHIRCHAS trahifshned

.If.hom; Tﬁﬁgﬁ def gct|ve G%E%Fggigﬁgc C'd@%%ﬁﬁgﬁﬁ?ﬁ patgmay

dlsungulshaREdeg%r@ eucttoaﬁ@ﬂpenﬁ@ttetﬁ@bhﬁ,h@n&ﬁﬁrﬁﬁ,t arfdehldd@mphdigdol. The
- 25 hand, in order to transiently express a gene, COCS:
cells haV| ng an SV40 T antigen gene on-their 3 '
chronbsones can be-used as the host, and a vector.
havi ng an 5V40 replication origin, such as.pchD, or a -
vector having-a replication origin of adenovirus, o
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- formation, @J)val&ﬂé %8&&1115 ban tﬂaw}m, ?ren%ﬂlﬁﬁg) cov§%ﬁt B—éﬂd‘ﬁl tRh hcﬁﬂz%%ﬁion,

Pl ant PhyS|o for nethods_ o p ant

~ covalent bangdierrfpkio tldyl mosxtol foprmElagon.mpagRyiation, mathyltion,
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. Morcover, el eptidssiif @Wg@éa@yﬂnﬂ%m
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) ublqmnnam ﬁdﬁﬁﬁomﬁraéérﬁ&ﬁh&? %H)F-ﬁﬁbsy%tﬂﬁﬂ SR nRAH YR Sﬁﬂabi%@atﬁfn-

resent invention.can _be (P ated in the, sang
adeqiprare

TS tiainigg a mgnal -
peptide. pomub,ahguuesp;@felﬁss, la€kihs hRESal Saptidy %Bmongﬁnd)m@ ?Jr@fétng nﬂfmﬁed

: Nor rral I ide o
* with other gl seitifgnsn, Poptd St Bp%%f@?%@ pride e present
- invention che bbséleted ﬁ@ﬁﬂsdﬁ;ﬁeﬁ&@ﬂiﬁ@ﬁ&ﬂhﬁ‘aﬁﬁfbﬁeﬁﬁmﬁﬁﬂiaﬁ% Iuﬁmg,hBr example,

PSR BRSSOl b LRy ol procin

productionp OEypapits dsiich spemioeetde infhictea aflaine I(HA),t dletatipdiesS

T T A

ﬂagment niatos&rbindng prbtedd (MPBPS Lintoal ogl chaidini cnnﬂgatk@@m, arbitiudids -

 sragment, A{alRR N RYL LA0E EPRHCE 28 (Aflohk DR s ilongl phae),
- FLAG (Hopyp eicil.r(@ p8&)r iof Fechwyd| 61 1208+ 140); lok tagipt3 _Hmﬁggmeng HSV-tag
" -(human sutlrp?ecfl&g)tegk;irhf@g’a(?ﬂ}bte%' Svast raﬁﬁé e l' ’(%“7 Bgne 10

pr ecl sol vent pre

: proteln) and M5 \&€tH ﬁngmfam dv&mmtamstmmzmﬂsﬂatm gbjrcoptdlmnbl

L 30

MBESGLDL B0 i FARTRIS (86 0L REBLARS gg&gg,ag{pegﬁc;a%me .

I on exc

| present inveidiohan @q)(:dmapnd@ ﬁggmpmyqf tht.‘: prasentyinvintionit idgntégahtp, a portion of o

a polypeph&eﬁer{%&ng %ﬁ@en%%% é@% &Q% at l@%ﬁ %{%1{: A ‘c’ﬁtld residues or

- more (for exfzywlg,pﬁqd eht Daminspcaptepiduey dr m;‘o;fap athi Haetlcularly preferable

o ;
fragment Caﬁ%t Fomipih t! P 19@9 th Bgﬁﬁﬁ é’g éoi}{r g;}%ﬂr %t%?’ﬁﬁus Whoxyl
+ terminus, mﬂlmttfsmm r@w @mﬁl@ha @:pelwmm n@aftfdh@p@sw invention

L e g gty Wﬁg%%@s Ghef ‘F}%{% :g R Aot ffon,
'~ antigen mdfﬁisregF Al anedii ofmin, reg ion, hydlo gﬁﬂb }ég‘? hy Ophobm i dp’ o

p-sheet and&a$hﬁ@%f§>r@mg rggiongB-anmphbepathic segien indingphgiondigh
‘nat Ur a Iy occurring ypept1 des can e pun

and obt ai ned. For exanple polypeptldes can be o
purified by affinity chromat ography -usi.ng antlbodles

agai nst ‘the pol ypeptides of the present invention to - e

‘ be descrl bed beI ow (Current Pr ot ocol s i n Nbl ecul ar-



25 <Antibodi-es> The present invention al so provides:
- anti bodi es against the pol ypeptides or polypeptide
. fragnents of the present invention. Antibodies of the
~ present invention also inéPude pol yclonal antlbodles o
“nmonocl onal antibodies, chineric antibodies,. :
' S|ngle chai n ‘anti badi es (scFV) (Huston et aI‘ (1988)
Proc. Natl. Acad. Sci. USA 85: 5879-83; The 30 . -

‘ rnacoloc of , Monocl.onal - Ant.i bod ol ..113 o
 tam and 0BRSS B S B Ry O ol o Tngment ofthe.
- present invepti@68a bb lany fiapmiehy eebvadid thayit Bas thoahtiged i dfiagpolypeptide

of the presff f¥AR R  TE SRR e Gimidlgn s BLA o REr SRS pp precicted

_ using methﬁﬂs fothﬁalirﬂmghzirbﬂeﬁﬂgrdno;ﬁm@l(ﬁyeinﬂdlydﬁ@ﬁﬂ)clw e em3iibacid

: 'sequence (g%? -8001@1%@?%}%89 I@Z %S(Iélfrlng B4 fgsgggndﬁm structure

analysis (Chou-Caspen (138) 844- Bv. Bammileanmbbﬁwtﬁ); atghemlm ufitmedusing a

o ‘computer [ﬁé%l%%l%&ﬁ?%l?%}@@ 55 254%(’:-8 I‘gl%{# bY the PRRPVSY Bne%ﬂ)d in which a

résen ron.may also

- short pephm)msyn@gmmd JfOEGW&d @ywnﬁm&mu@GMgwaPalhhﬁmddypanese

. thetype Ofgaﬁssbcm eﬁgﬂﬁl

" 15’: - Normally WM%dl?ﬁb tide i AGHER ?foka?}oti@%bh SudhsWiceh a8 the host,

- the resumﬂgrﬁ\?ﬁg’fﬁg%# W%@Pﬁ?éé%%%@%@@ﬂ@? g rﬁﬁ@?@@ﬁch%to the N -_

Translaimnoifﬁl Pndtio Egﬁpﬁbflicgﬁ&i‘ﬁboﬂ‘hm 5%@) 22 produced in -

ormo usi on protern gal act osi dase,
Theand ypeptidesesi pedypaptde frﬁgm(wsvf tlyrmwnf inventinscrantbe produced |

by usmg k}ﬁfvﬁ{ Blrsib %c%}nmﬂho%%?méil%s gulé laf?é%lgﬁts %LEQQ V\‘Wthlaﬂ Bl'oducmg 2 -

he Use of a secondar I tron,
POIYPePﬁd%ﬁlt PO BEEPtide fragmenbol t presbyt Ipmqnnlgmgnaenetm r@wmbmhon

-rtechmques SHe Brédﬁc&l Didvkih %&X cﬁ'rxﬂa}*&%t% sﬁ?ﬁ'egﬂe@ to SiyEERIARY 'dgfr)]éhchn on : |

r suc

n antl he present I-nventi o
fasé‘ﬁtlg epteqiiePYRbaateh.

e or polype ragnment . of the present

' terminus of8l8 bkHal p{ﬂypé];ﬂfdb Peblpeptided ®atingldiGerbit@s@Mures due to such
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al so be used as

: entlo fragne t her eof o
dlffefeﬂcesam% %\a% ed q&?@ﬂﬂ@ﬁae%%ﬁt}l? Blesertl aveRioB ovi ne

- serum.al bum n, Keyhol e-|inpet henocyanin, and 10
: .oval bum.n I n addltlon a pol ypepti de of the present
<P°bmep“&%€%’ FYP" or a fragnent thereof, may be used in _
Foc ombitrogiol ygrepthild proaukﬁmm@o@gppnmﬁ ashe bmaﬁoeall mrihrw Wiro

oo sy BT S OTRLELS ot DS ) SNEN

© - Acids Res. 1@: m9a¢¥t)1 gﬁnconuast, whenwwmlwndmmam :imﬁable :

cell Host is ﬁ?gt ?}%l (} Er ﬁﬁegﬁ‘%@g%ﬂg%ﬁﬁﬁ ?%ntl{ﬁ] (éel]ﬁc?lr ?/tg%%?

. a DNA of igtkrestie Smbeemnnﬂy, nh@uansdmmadrceﬁs f:arabgmﬂm:ecﬂiﬁ dbleg eof

poiypeptld &iﬁ\l.eﬁ% t OC %gmsegjoﬁy a%g #@An}%ﬁ?ng 9‘1?5% gmrt & %rpgaqrfméte

for the cell bafa rspileejsd | nEdmm@mpdnj oviten azﬂmdmeﬂs pless¢leated, quifuring ean be

camed out ﬁpa ?@iﬁ?@g:@a&o r'fagt%%ﬁ)greaggrg %? géi t}bﬁd)pai%r gt]hodl? 15 toa£(§0

- hours, usmg)a mmsmm LM (K eylogy i8n 396 (H9E))chyiiddib gersce 122: 501
30

(1952)), REYRABRY Br. ARAGiLE AROLAYS. sf@{iggﬁ)éuféy’(y?@ug?@%%%&ed 1 |

nmini zat iron i s°carr

(950)) or IMDM andyaddids serspenh ag fetal caﬁ@esmﬁ(ff‘p)zwn@msagenlnn
S H.F_ﬁﬂﬂ@ f e L BN, 8 Rhm
IR addition, th9 I ne b )%%r{ggaﬁgéhhggljﬁ{egd?évant as ecgssary ﬁmtlwfmg’

. mnecessary. enul sified, and injecting into an ani mal

Onl B BARPEALBEALY oY HOE 1 I

an I gen m xed S-1NCOo

) ' uvan
DNA of mt%@%ﬁ%mﬁt@ﬂyceddmmsmmebo@dm@tr mdnhp@ehfpemgnypwdugedzm vivo. ~ .
Examples o ARllcproilt GOUEH BDR MBI UATREy ¥ 1-singde -+

serum usi ng conventi onal 5 net hods Finally, the

serumitsel f may be used as a polyclonal anti body or
|t may be further purlfled See, for exanple, '
“Current Protocols in Nblecular Bi ol ogy" (John VVIey



‘}5-f %ggen3|t|2|ng a transgenic an
such as Nicgfn bagurgand th@p@wmhd@ O(fmg@ﬁmgb@ isohgod froapthe leaves of

30 fusing with a suitable nyel oma cell using

pol yet hyl ene gl ycol "(PEG or such to establlsh

hybridomas.. Cell fusion can be carried out according"
“to.the MlIstein method (@0fre and M| stein (1981)

Met hods Enzymol 73. 346). Here, suitable nyel oma .

cells are exenped particularly by cells that allow

cheni cal selectlon of fused cells. Wen using such

| oma cel ls, fused hybridomas_are sel ected. by

mammals %ﬁﬁ@a EP31%, NS, Sbech e 2PN WinAPLIPeetE FUcl 2 SHcHPIRg (Sslsumu -

1985) Natiftad15¢ 992-2). N SIniAIRICGAN {rith JpenicARAAP LT d1fb Bésed in mammalian
¢ : t hym di ne, DV\/hlch destroy cells other ‘than the fused f

'ﬁ$“mm cell's.- Next,. a clone that producés an anti body -

F(ﬁr@amﬁﬁle Whaokapey ‘eﬂﬁn?ﬁepwe obIre&edtin gad mﬂlﬂ\{ﬂﬂNAQEat )

o a fragmept. ther s sel ected from '
encodes thEpperEHan lﬂ%wﬁﬁfﬁé th%%‘g‘?ﬁé‘rﬂfﬁ?m Frbaslresiagnds
fusion proteinafehd polylbﬁptldé Mﬁﬁeﬂeﬂh@ spdeificaligerpsded @@mﬂky Ofexd the DNA o

s.is collectes

- thatencod S RisBln rS Gt s BARREL S p ST, The PR atboding this

IHQAJsﬂmﬁnumﬁ&ubdbm&ﬁMhiﬂmuhaﬂsﬁfmﬁﬁgﬂég@dﬂhﬁhMﬁhﬁgm&c%@ﬂSorﬂmu

._10. - offspring bgtln9§ l%lltég?é ggathA' se%r%tels]tﬁé hor g@%&ii@%&g}l&e%@l&
R G994)Bmﬁ@¥ﬁmﬁ&§ﬁ%i?h@%kﬁ? by EB virus with an i nmunogen in:

> sSpeci
Hormones Utayalaodxct ddmlmsmd mamasezthmgnhuutmﬁ niijlyphoeogtasy (Hhett etal.

Si'ng”the sensitized.lynphocytes wth
Trhnsgaric et pnhpcmﬁdesar@@mmbnasstem 6jing plapbtsacinas tobacco are.

o, SUELIIGARER o BiUSRIAL IR A | R o

“expression yggegjuch ap pMOME0, aind this Meetomnis Al mbdqi@sd dnin adiactoritie such-

as Agrobacﬁé%ﬁﬂi RSeS| NOp AP HYHBES Hﬁ% Bﬂ[&ﬁ 'th&h&gﬁ % Blr&d plants

 the resultind i 094 1259850 P52 ORI 081909) Fur 1 '
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endez_ et net, 15:  146- 156,
Immunel. 2de i Hlsd} tE?ﬁm&%ﬁ mthqseétahyﬁhqdmfh@@ @@lﬁd%wthods n whwha R

. 'DNAis mu@uﬁmal ihfol Bstoldplt GBhH PG fo110Rics By RedeRBla8bn GE R Iﬂaﬁu body

roduced to i mortalize i mmun ch
* (Geme Tranifiy {o3RptS PR AR PoMRBSEEe. OV BRIGH T bable for Indion
- rice vaneﬂs%j]tméiﬂﬁsQﬁ vilach 2090 BEinRb@eied ektoRYp rGl% R K‘y electric pulse

reconbi nation tech se Larrlck‘
followed by peguratur b bERE Pl Rk oEh @2@1: EEysimhamb IR
sultable for Regtinksdw@scsvdrieties), Méihodk | ErI ﬁzhloﬁ aJBNA ik Eﬂ&ct@ﬁﬁﬁﬁ@&cé finto plant

* ot wing B o O 1 L VSEASIES oBhe gy Chrisouctsl.
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(1 991) onﬂlwmbngyt% tgf'g l@h&mﬂ?&ﬂh@dsriﬁ vifdiea DNA hentra&Qickd 56 Eﬁg; via
LT a e v or. \/ .S I.N 0
Agrobactoriyih BBl b e BerBon S ind 1ot 15y Lici e e 15PEHEIGE: 1 AL

271-82). Swetliokbetyal TDO5)Bip6t leysfoe Cloob i SEAT fathéthedhyof] ;ﬁazﬁk@@neratmn | _
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: 'present invenhibmesn be propefacd asthe aage inSdnngy, asmg thelsaadn frmts tubers, root ‘
: rived v bl e .r.e and a human :
tubers, Stoc%n t ’T“%B%%]/ %Zlﬁe@’ 3] p(’f%ﬂg@ﬁtﬁt f F‘é%?‘ - .and ‘hunani zed

Noanali)b aqbnb@epndrmﬁ the pesantrinoverdtionprodiesd e deorearhbination

ctuiques GRSt 00 ST A, PRy g o o,

or from the hmi}f ﬂmdy)fammsgamc oegiiom. ( Fhesa polypéptide mﬁﬁnumlmae ofa

.cell the cellg% fblgs%%r al a%ﬁﬁ@?@%ﬁ&e if Le&gg'e]i'%%g{\&t 38?1" product The: :

- polypeptide 56 Baterestii thendmirified pryouit2slg coﬁmimmkwagm)eymdmf pivodly
dyced b
pitcaion LI Reio ARBEBR- L BHERS ERyBIRART o Y

nonocl onal - antlbodles W th enzynes such as papal') 7
or pepsi n. Alternatlvely an anti body fragnent can be
pr oduced by genetic englneerlng t echni-ques USIng a
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Better and Horwi tz (1989) Net hods Enzynol . =
178:476-96; Pluckthun and Skerra (1989) = - Methods
Enzynol . 178: 497-515; Larnoyi (1986) .Met hods L

- Enzymol . 121 652-63; Roudbeaux 35et al. (1986) 121: o

 663-9; Bird and \al ker (-1991) Trends Bi ot echnol .
9:132-7). The nultispecific antibodies of the present
i nvention include bispecific antl bodi es 24 (BsAb)

o electrophogcgab@fg Egs (Db 1d suc?ﬁ%y%ﬁ eCIféC an % :1Iﬂ§§cis '

m:munoprecﬁpimtxloﬁ,gsowant b@di;ﬁaubﬂ,\son@ndeﬁ@ﬁsmtana I@ﬁﬁlhcfﬂlﬁhtsul‘fﬁte or

" ethanol pre(cﬁggdl ffeﬁar%eﬁt ﬁg&ﬁm%{a}q%'raf? necs%li | [ n;er gpau ayography,"

such as amb;l Ior bﬁiﬂﬂi&s{chmb (ﬁﬁﬁ:ﬁﬂbgraﬁh)ﬁ faéfimint chimmﬁlﬁ Lexphy, reversed-phase o

chromatogf gl eﬁ rs%ro c}eé%g@? gﬂ%%ﬁ‘%}%’ é}g{?ﬁ%%) g;%alpﬁly, hydrop%oblc

chromatogmphy,d@ﬂramyamtﬂd; ehmemasagriphys phasphecelipivso olrooaldgsaphy 4kl

- lectin chro%ahg%ﬁ:xg% 19? gorf %Hﬁ’%et% Yioft Eﬁour %?nggz{hqp ﬁ%borafory .7 .7

- Course Mafigdl| Mm&i&byt alhei i Solddiprong I@érbar bitspaoiyfRressdH9Mmal ent

Coromso g Ao TR 36 e BBy SERER o

FPLC. - J. Cancer 43:944-9). On the ot her _hand, diabodjes are

B W%&‘ﬁgg@m@a?@ o o é”{ﬁ???ﬁ%? By Mt For
- cxample, pﬁb@ les Trrebeparficdey pHioify clrprogipgigpivhesing mithedies against the
- polypepﬂdésSﬁQhé'p}eEérﬂ %{veﬁﬁcéﬁ ko, bé &gs%m)ecf)ﬁélﬁw Ent P%St%gols $& Molecular -

W93/ 1

 Biology, koYl & Noma (HIRD e Ul 6.1 | Busklisionopurifenipnsayalsobe
 carried outfuﬁﬁ?@&tﬁthﬁﬁ RRukR S GST %ori‘ﬁﬂo%néa bP4 BicRelAtoRBfn for .

" Profein.Qor according to:the protein purification

histidine-tagged fisionduotgins c r (Whe iTRdedeg? polypertide-obispresenpipveptionin -

the form ofRPfusRARkdtERS unwAREd Pedioas cafbé—él@é’ﬁfeﬁtlﬁﬁlg (MR or Fadtor Xa
rlow and 15 DaV| d Lane, CoI d S ng Har bor,:

and such, FpIlesRg PBRYCHIEDE B JocomBRy o MARPIONEE HirdRS

be modified @siAg eﬁyme% Rudhs &gdaotgfpstxb gmabﬁaﬁﬁt %‘iﬁﬁ b 18R, kitdReVhd

in A columns. such -as Hyper- or. Sephar ose

lysyl endol’éﬁ‘%"’éﬁa“l‘“r?&&?sﬁ?rycan be used. The concent ration of the
C Ina8ditibh ke afﬁrbinaﬂﬁomr‘sybme@iehe& genetid ehginaaa@tmmcmeb e

 omenif ST B e BT e PSR 555
. ofthcpresmmvbﬁmﬁﬁh&h@sﬁﬂﬂ)lbyn@bﬁ@rd&amaﬁpmﬂﬁw ement, or by N

using fluorescent antibody methods, -enzyne 1_
- |mTunoassay (ETA) nethods, radi oi munoassay (Rl A)

| <Ant1bod1cn:et hods, .or ELI SA. Wien ELISA is used, an antibody of "

Bt e G N %Ozs‘iﬁ%f;%%‘ﬁﬁqhéei"i@?@@%%Pesent N

| 7 ‘polypeptidé ﬁa@nd:nts)of the peeskhicilyerstia, t-Raibadeanpibe pmamanmmr@ntalm
include polgél'é{lﬁ%ﬁé{ %f:,ltr}atec\)%rge%% @dgiﬁg & 25 %gn ibo élé:gps]m(ﬁie-chmn

1 NC

i anubodaes @xﬁvmﬁhxstanbdtiahr(bQ&Drfeomé‘ﬁzahmmemﬁﬂSmﬁﬂﬁ&YBe&ﬁgdTlhﬁg
30-

T

- (1994) pp.2;69é’déhﬂ1umamd lanhbmchesaatdéﬁlspeﬁﬂid aamle@ﬁltg(itew@ussal etal. (1 992)

5 Coe PSR 3.0 BT p ALy, DA

Cuello (1983 Nabud§05:53ded; é@n‘mhnmaxrélﬁlﬁé) iRievPhysiob rBiaclgenarﬂhrabmawl

105: 176-26F 16 AV Skl PRI AS G4 brh SiBnt8 Quch as
105: 7624 RO 1 ek 06, BPESTILASB i AP

actl can be erm ne

- Fab, Fab', Féa)2nEc, 2088 aMorso: amsangiboily pﬁm@n«;qempnmtmay asabe
. |
modified byggﬁ%%g %ys?@%ﬁ%‘gh ég aﬁ#ﬁ %ﬂgf t%%ﬁ%??rlgm a) ca%iag Iajs%S be

be used to evaluate anti body activities. .

wWisRolEmeptide pempalso



oo R G SO B Bt M SR S oo,
* green fluofesquat pioittei?ﬁGBﬂ,d@p?inémggﬁw deerﬁmmjit?@amhﬁ?eecfalsbeondmynr‘; -7 —_—
ancibods. [ Rl ot T nd PouiiiiySabiph B BB pennation

- rct:overy_upingaei_dﬁn,ismmnaﬁdm, onsumdl y, i nmedi ate postmtotic

~The anti bodi es of the present invention can be used

. to purify polypeptides of the present 'invention, or

- fragments thereof.. In addition, the anti bodies of. -
this invention can al so 382be used to obtai.n B

- dopam nergi c neuron precursor cells that can be .
suitably used in cell transplant therapy for diseases
such as Parkinson's disease. 25 <Selection of - =

j C_pneur.Qn

. d | + cells, can be obtained
AR SRR e pREH IR REER Uh3 BE plfhtdt o f80 PR BB B R

- present invehtiothe foagssmn therenfeot éalls imibichen pdypepsidept polypeptide fragment

- of the presGThnfiolSs B EREL T A RO ARl W PR Wi otupepice
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. of the presens inyratians ¢rmﬁiggqlga¢h¢zt&g may 2lsoteoisgeh asian) immheogen by
- . coupling PR ARSI B 1AL R Sgﬁﬂlﬁ Ffaﬁ;?lmé%'r% oﬁ:nlﬁ;()élﬂefn%%e it Qnd

10

port prior to cel ct. er nat

su o
. ovalbuming e 3 gdditien, dgiokypeptide hétherressotipventipnper & Bpgaentylirgof, may be
L used in co%ﬁ%gﬁ&{ Rfth a%o%%i?‘l%&&h@gu &lslafudbinhih af"ll‘F \ %1 )§ Q:Bﬂ;plete (or -

w ng themto , and purifying by I ni

| , incomplete) ndivivantopn pepiipsis gfjuvaet, Enenhigben the mBMUBE Kyporse 1o An gpfigen..

, PARALRAM RS dit NGB LR Thed BYRT Y&%ﬂn?lé,?&i&iseﬂﬁi §fard Bamunized -
o biotin, it can be purified on a plate or_ colum bound .
animal aftegjimpunging » mymmal aith 3 polypreptideof|the Bigernt inysntignpt g fragment -~

‘thereof, coll@ied #'a alpRAIANUVARY. € CAlliRsdoh Rers ke plirfculirliBoidflichS on the - |

expressed |

‘ in, Fig.. 6) and whep i ,
maumals sl sl GBRIRLCS iBhE redRi. BRBPETRGRRTT Ay et

: examples i8aghe AIARAMs sublihs Me, ks ADEANIES] lag6inAPhs SXRME$abbits, and .
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. 65B13. Therefgre, the 65B13-nedi ated adhesion.is .
primates S'tfg'ﬁiﬂa%%m@aﬁv%&s CYROMBIEHS BITKEYS: HiCHE THYE eg%é)@ﬁ%ﬂ# and

chimpanze8s! C NAGRRD Bffnin@Batibn i @nbaBhad olitadpdildeéng and suspending a-

stz SRR ESEAL R RIS 3R S 2 BP0 g it

. adjuvant apadckisanyt atil entulsified tand dgjlettitigoin topat 4niimnl inkragerinbnealip br
* suboutane TP 5y R AR DR AL R SRR

preferably 6&Bintstrot gowpilititees) aveary sitb 24 klags. s upptitrady peotiictibrecan be

ot e e e
- purfied. S 138 SBal FEALARE PR HEEARR @L SRS

N (1987) SecfiomsEnt2-1hi8) formpevifichmetheds. | sanpl e contati ng

methods. rféualbynthersenn #self malylte, used ey #polytlsalmetibaijs ocio npayitedurther

ORI ARS8, BESRALS o i kB

present i nven

: ﬁnmunizediadh@mpm% cdesaibed@bblis scparating ipfrhuwicgies hpnstbp aplatmdnd

s R A ST A e

*hybridomane Fdhfysiccan dercavidd auteaeprdingdo e Mdsteiotaethod (Grjfraand

Milstein (1981) Methods Enzymol. 73: 3-46).. .Here, suitable myeloma cells are. exemplified .

- particularly by cells that allow chemical selection of fused cells. 'When using such myeloma -
- cells, fused hybridomas are selected by culturing in a cilture medium (HAT culture medium)
~'that contains hypoxanthine, aminopterin and thymidine, which destroy cells other than the
-~ fused cells.l " Next, a clone that produces an antibody against a polypeptide of the i)resent



“pronmoter for 65B13 (see, for exanple, Unexam ned
- Publ i shed Japanese Patent Application No. '
- 2002-51775). For exanple, a vector. harboring a
- ..construct that conprises @33gene encoding a detection
mar ker, such as GFP, linked to a pronoter region
obtalned fron1ana|y2|ng t he 65E13 expression
" regul atory regions to be described |ater, can be
transfected into cells.: In addition,

- 35 | o
invention, erie Segmgniaherark éy selestedsfirem theestehlishedih Ybf?d@maghesalmwnﬂy,. |

collected te pliging @0;1@(}101132@1]@
‘Biology" (j(?lﬁ Waky &S| (@98’?5&&:{3&5 ¢1.8118718), a6k IEGRHRoh RSpeatit S

~_ the selecte§ €dRe! 1@&%(111&@ iRl e LbdRSiRal GRAG 'o?h‘incﬁﬁé b?sﬂkaﬁ?ascxtes is

se| ect ed det ecting the expreSS|op of , -
b‘?fg“m mee-ghedfiignor-reat Brotetole ] %Ylglecular-

t he ventral brain region or cell culture

- methods. containing in vitro differentiated dopani nergic

HSRI o cah ﬁlsterdmﬂhéJ B St kesitiitipoHursDIFHpRBEEESthat have

[T N TR L N T —

~ with humah Biy@ldhd éetlal(s@cml ds1J246)mottain mﬁdamuﬁ that geduvekutal |

10

* anodis 83T R PR 5t AR5 S o0l

addition; hiapa aetisdiésans kol robefindd besiag heitadyRubhichas éotis ghiscrated

. Hei 11-50693 hed Ja T |
by sensitiziga B At R 000y SerLaner e (p92/03918;

s

| WO093-022017] WOBI/62600e WOM/26585% W@Q@Bmﬁewoa@/ane%e Mendez et al.

, Transl f- Lnter | Pu catl el
997 Nay GBS P 438 6. 10 bR B S R R i e
' ;"exmmpﬁﬁ@dbpanmmhm@unwhehmamsmﬂ@nmbs1ﬂ&6m3ném1ummeddb$1nmmumcﬁts )
.)mmhasmnﬁ%dgg%&ﬂkh@gﬁﬁg%béﬂgg obtained froma dopanminergic .- -

nre € brain, with a sustentacul ar cel
Inladgiongmtibods tamalsnbe gpmdupcd;b]a gsnemmlenathmecﬁmdmes (see .

- BomstacnS01 RO T 10 M ABTLISEOL B
‘Ltd., UK). s lfenst, asgenh thag engosies pn amboezlmis elenedfrpimi hybeidoapenese

20

) i i '
it EOES 001 o SEO Bc N  8 ¢l

inserted inte grigiteble vectpa éhfbié@ﬁ?frlé ptéfosié@r:d i5iay% bericand the hast is then cultured

1o produce gﬁ%ﬁwwg Phif KRR E red bRt eﬁuﬁtﬁgqms i$HIEdSAGH KR ¥htibodies

(Publ i shed Japanese Transl ation o Internatlonal_

s of the presqnf HIveaten- o nlkical suerpriss obwgpmbmagbantibodiep inchidecchimeric

95

antibodies &ﬁﬁ%ﬁﬁﬂl@@ hb@-ﬁuﬂcanqgﬁﬁé'ﬂ}n&rg)eﬁ vaEHBIe @e%iér? S $REm&E! I's
“present invention may be a cell popul ation

antibody-~deriysH SOBR TeBANY %ndelaw%ﬁ%ﬁnﬁ%%sawmwmap%hmawemd o

~antibody cdn@;zl@ﬁ@%t%ﬁ@fdétérﬁghnglrégiﬁﬂ lgR Slﬁdnédhdﬂﬂi&@ﬁﬂ%ﬁ@éd%rﬁé\vork .
: antil bo or.a 0] sent | nventiaon .
region (FR and Rt g Pesltysion Gpmes bl aeEhNaie HEpaue:

ReichmannSy 81, (BIES5 Nofur8 380 303-9- BeG (19929 CAHOBRI Stridal Biver2: 593-6

o co c materials such as gl ass beads,
NﬁﬂKﬁSE§§%¥§;ﬂ§ P94§8&23§Q) and activated charcoal, and .

30

Aﬂtibeaya fiapakntd ¥ ehd Prekdnt mﬁa&em&w@edumtﬂy teeating the

“aforementid3RAFRBEIGRA pf oA PR BB EHENH BRI CRE 2UpaR o epsin

Altematlvegrz(&ﬁmhtﬁﬁadsifﬁ'a\ghldﬁh carhbd pidduddd bysgenktib efiginedgingned@iques using -

s iy 5 08, e 80 ho

35

Better and dawitye( 10890t Wethodd Eayy:abhngs: n@ﬁl-%s Plinkdiimemd, Sketin (HI88)

v 88l 0N o SO0 S I L i R

etal. (1986ptRi66RS; iaardtatudswmnﬂel@%)ﬁepdssmtmmb ONEIR-B)

- The% etﬁtlilsfpségirﬁ ¢ e]l;l{JOdleS of the i present invention. mclude b15pec1ﬁc antibodies



preferable in transplant therapy for". -
neurodegeneratlve di seases, such as Parkinson's .
di sease, in.terns of their safety, survival rate, and
net wor k- f or mati on ab|I|ty24conpared t'o conventiona

m xed cel | popul ati ons or dopam nergi ¢ neurons
carrying an exogenous. gene. Moreover,. since cells (or
cell populations) of the present i nventi on obtained:

RN iat A i e A S o (R

such as (1bd16duézilbr®nph@ adiliodies having Aifferchodpeeifisiting evithydiflerent types of 7

' blfunctlon Ct I n,g];ﬁS% gle Ondi,nsjt %?.ﬁloég {HySg%ZS)n@ fﬁ%nuga gﬂmd’omas that

. secrete dlﬂ'ata:rtmdmnlonalrmrtlbpmes (/Melistm and Cuplle (LA Natmt B85: 537-9), or-

(3) transfegt?%g é oltﬁ 0?19 n%r%f il g%g;r gf%(%hhag‘.l 1‘85\%%%5%%%&%[ g&}f Yt a hght B
chain genel@ a:TEIaIVs ph'can @emm%dlﬁswhtapeibﬂpnﬂmllbadlos a”nmmpeaxdl DNA), .

. foliowed b?tﬁe Esﬁﬁtﬁgﬂ aﬂﬁ)?s%emﬁchﬁ?(fy 'é/g%fry gpor] %ﬁ@gﬂrﬁr b r(g%égg%% Physm :

Biochem. Phﬂtmaﬁwelttﬁ di76-260n Vel Biijikico al. (K289) éutn%nﬁa@lcst 3,844-9). On the

~ other hand! 51%2@(!&{3% %gppiaﬂﬁb?ﬂggi%ﬂl@ﬁtﬁ comt ﬁsmg gﬂ@eﬁko%epﬁde

chains thaﬂ_qand)@apnstetctedr Yy gene dasion.| Bltesar:an bqgmri}wqﬂdqwmg\htm methods

- (see Holh%get A%@@@P&E MW&B 84 Bka MQ&@%OEP&O@% WRBN161).

15

20
o ‘measuremesheaitlyi usatg ﬂmmmeﬂ%ﬁﬁodymiee aeying 1mﬁhmxaassayr(a]A<)methods,r o

. detail undeé ‘Pragduc

n or t hod
tho\évﬁerpgndmmﬁgan%?mtrbpésa e%d arltdmﬁlwé@@erent&%e begprried out -

using Prot@th A £t TRORACE! or a&uanmg,% (@ Proti PubBcAERdedRid e Uacbed in
enes SGC |1 C to opantner | C Nneuron precursor

BRePSFeT (Frebpdies £t hakqragsy ManppleEd Harlow and
David Lan8R041Gpkia HB?W T8RS S8B).| SFérrg;@n@mo WHeA Qkidy Protein Ato.

can also be used for searchin
| Pﬂnfyaﬂapﬂﬁwgrp%ftﬂl? er%etigerslﬁparbtﬂ f Eltl%%%%l@ﬂ as Hyper D,
- POROS oﬁﬂdpﬁind@é F. Hg(Phaﬁnmet)uraﬁuab QBeddr one&s;neéntdmpﬁmfﬂw:@mﬁm

sniibody cfip ASpigpnod by ERGAFRIAE L6 ALTSFORaB 0 B FPOQes Bieevel s>
nmmmoadﬁtﬁﬁéﬁﬂatsﬁyl(mjm@}am nergl Cc neuron precursor cells, '

A e A e

 dioimm s iF PR e bPPLI AL W S5 ARERER, RERRIS Bk

_ present m\nemknmxsdirstamnmtmhzddemm edufpontsuches d pden ntepglypepteierrﬂ ithe .

25

Ion can us o 1 nve enes

present mv@étgé: Hs aﬁﬁea‘é %Iéy e(r)tfa ! he %esg»nt Itpv Smrhbo%gt If én;tf:rest is added.

- Here, samplexpantaiing en antnbadymf 1dtetefsérrekudeafar erampledaptm supegiatants of _

anibody pRHEA LR LA ST OES NS BB LRE S, b

‘recognizesian daub@dy erthqapmksq::ft avaingdn fiy aided followed by die ipcemtios of the .

I seases cause

- plate. Su@%ﬁiﬁcﬁﬂ nga&ec‘ &%Uas%‘é& Gnd #le 3 ﬁéitagﬂv%ﬂeﬁlto m%%?aﬁt@ody is

30

detected.  dNgwagly, nﬁa ggcondani antibodit iydabel pikabing plnpsah@tase the anfigen

t
inin 436 SV RSB 4965 . o1

- phosphate, pné owesisingdbé pesogbanche by adslétn, |awom¢r@nﬂwatmlabhﬁcs§etcm such

' asBIAcore‘{Ph%ﬁr# t‘:‘Eliiilqﬂsﬁere %ﬁ%@%%ﬁ) cewﬁ%? co ar i son

35

angbwbe%&fphe praserf ineension cen be meediofmueie ntﬂyamtuies gbthe

-present mvéﬁtﬂ}ﬁc Sfjﬁa%ﬁ%r&& S{ eo?{) ah?Qdcﬁﬁ&}, $hk oﬁgzt@ %g ID.Q’E docan also

y comonl'y use as :
be used to @émln cfonmstrtetgln VRHIOH PPROUISHR C¢ Mb@’rt@rlrbekﬂuﬁ@blY used in el S

transplant tAYRRT BirZAdch QR su@l& PRkiRbRs dﬁ%e' di zation, reverse

transcription RNase protection assay, DNA
mcroarray
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hybri di zati on, serial analysis of gene expression
(SAGE) (Vel culescu et al. (1995) Science 270:
484-487), subtractive hybri gi zation, and
representation difference gr alysis (RDA) 35(Lisitsyn
(1995) Trends Cenet. 11: 303-307). For cellular in
situ hybridi zation, |ocations where RNA processing,
transport, and 28 localization into the cytoplasm
occur in individual cells can be investigated, by
.hybridi zing total RNA or poly A+ RNA prepared from
<Sele°“‘€é‘i"1[]g0%"%‘ﬁer§“’|lgﬁé'Pmﬁg probe specific to a given RNA
FTREPRBER inventiofl BHdvi@R.a b0 § bE 16Nl D bERIiAE KbRBgerdds
ul .Si z?frac.tlon usi n el elecgtro hgreéls gtfgreqver .
populatiQyRT dpEATRIRIE: RO PBANSPECAl ey afteribe colhcysta gt
More spé@jﬁdﬂﬂ%@ll@ el bkﬁglag a/ﬁolﬁ%ffﬂtidg beRgMéschtinSérdtion, namely, immediate
. ridi.zation an igital i in Crosco
postmitof- g eicgfentas by Secse s 35 o aitea RYORnBG P Agody
against a@ppll B pabipeptide dflthe preeas miiventive wtithaincell sample cont#ing potential
. ing reverse transcri.ption, P or I essi
dopamindfBleuf BEF Sl IS o B Ite PARGRTIRLERS o e
antibody (sedhgsy 13 dantgl 14d. THarntbslyi mayf elsobe ochmabiizod)bea RNable

. [ 0 I d .an
soport R RIEALBE SR oG TR EIRIRA L AEGH PP v
selectivelyrregrveradpby omntRTRe agHe withras angthody anl dllowisg thesdtodind, and
puitiod ) O RARRHIT B LS anS RPEAAERE bty o
present imygpigen BEonjugaliiA to bistioy sapbopwdlae ¢rya platecareatinyebound with
avidin or$Rbpt6aAGincan be identified by analyzing these
roducts. See, for exanple, the_method described in
itione@Sk3l3 h@f@@gﬁlewowuleééﬁa@ce#e wih.agAg demapin (see
Fig. 6) ardliinl i8is MBRRs AuRlircandlls, QUAN RN prSds$5813 adhere to each other,
expression pattern_i s demanded, the gr esent nethod 15
but not tofhpserhgjdonat gEpIEFE Y % hel hsradarentheitnlid srnghiptedsadhesion is
considercdab iﬂv@Weﬂ{c{rﬂoﬁhtﬂﬁf ﬁhﬂg@ _ Bﬁséﬂl{@cﬁfprdﬂeﬁiéﬁioj?_ Elesﬂmga
i sensitivity, and si icity. €. .
PO!YP@P“E‘F’%EF-‘@W&WBPe‘géﬁ@f@%ﬁﬁoé @W@@M%ﬁeééﬁ Yhilizing the 65B13
polypeptitiﬂﬁfaﬂitﬁlhr@%/thel Ekﬂfcﬂteﬁuﬁf\lﬁoﬁ%@heﬁkﬁl[ _e,Foﬁeﬂlﬁﬁ)lté?,_fﬂopathﬁfe i&
0O ampiature array, 1n. ch ol igonucl eoti des,
newron prefsfuellyFarkbeEoPtaiapd by itk e sulecs ol Forgn abeiaR 1 on
polypeptide snlppoitdblssippaaearsdihbn asntattgsthe haipoedsaidiptels. | Thus, the
r.essi on screeni

present ing/r % rncl?zrgwtggs g af,hroég gﬁ ged%:ﬂljéltgl lp?lmen)éf%% feurgn precursor ceTlg,’ wherein
the methodk cgapiisd thosicped copactidg £ pépide@ompeising at ketie the extracellular

porion of SIS AR Rt Byt BBl 000 eric
neuron prpmesurcslds. cel | s of the present invention, or cells

Ig lrt]}tcff}%eé&ﬂf %3’%1\%9(%1},] iirﬂg)%cd?a% p(?Jth{)gJ: héﬁa&rﬁﬁeergigt }elré%yrgcmlrsor cells

rea reverse transcri ase

can be effuDiitly. sepigated byfow epolrcimgismpNA atimsiBd 3iastibatys[Eadmple 4, Fig.

with fluorescent 25 tags or other tags, and then
hybridized to the mcroarray. As a result, genes that
lapddition.idpphminsegic asswod precurdoe celld ¢an dlente salchiedhesing a

t ‘6358 ; 0 4 Pt apit icati
promoter ]tfbﬁ a6t§ g? 2}9:% R e&gﬁﬁe bakx n?ilﬂgéi ?gbﬁ’ésﬂg%\} Heg?a%%\?\g?:phcatmn No.

not significantly expres ave _
2002-517F9r c Ear expanplvaneiojor barwrinigpotoasisess thas cematisds atasne ergpding a

_ ; X e . _
e T
expressiop ggpiagary regiensdehiecleserihed latpp can be Fantieaedpntmealsi nlnt addlition,
a gene endo@RRY £Raker 4Mso BOnbdkRH &Yt BRBBRES pbift8ocus. In either case,

) (iuanti fication of gene expression. .
specific cells can be selected by detecting the expression of a marker gene specific for

14).
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In addition, nmultiple genes in dopanun' ergic neuron
precursor cells of the present invention, or cells
differentiated, induced, or proliferated therefrom
can be simul t aneous! y anal ¢éed by nRNA differential
di spl ay, which involves reverse transcription PCR
usi ng degenerate PCR priners. 35 First, a nodified
oIigo dT primer is prepared, in which one or two
4 Al eot(l)desﬁelrt tﬁ 3" termnus in the poly Atail of
opami Sgb('l?/eé‘ﬁ HRREAEVE Been altered. Then, a reverse
tf hane‘lbmnmle osed herepefdrarly icemprsasicelds ofithe wrentraj mitlbrain region or

cell culture cglnt {}P‘Sin \A | (i’itﬁ%genw I[L{]dtogzﬁfu 1?@,%‘{1 ('t;nsc elé’lrz %It}%f dlﬁgl%ntlatlon

|nvent 1 on,
of dopanpne;rglcfrmname dait he cafned m,lt oyt kg methodebing eallstsecy aeknown ES

cells, borfﬁ%?ﬁ %gli%ggélﬁ{‘e ﬂ@%ﬁ&%&%&%@@%—ﬁéﬂ% (ﬁ: 1:'1%%§£ Crshcd

J apaneseﬁmthsé@md:é Interngtiog] PubheationiNenAleh 8508 153 Puptished J apanese
Translanbﬂ'ﬂfﬂift %ﬁ%&?ﬁﬁtﬁf&ﬁufu@ RoPPkY1 1'°‘S(§@3b ?ﬁﬂlsﬁé‘d ff%l&ﬁé"s% "IYﬁls}étlon of

tered nucl egtides are

InternatigrRbRvlisiiow NoTe9 03 SPATON s PSS Bt R oparie s (Puldisheg Japancse

Translati6@01 Reerag!dRal PtYlﬂic\éu@ﬁ'No' Hb?ljl 50%EPY), a8 thedftAtihg AaVerial.
nucl eoti de sequence of 1% out 10, nucleotjdes.in |en

Normally, dopamipgessanaugims g bestiereulialeibyeq-fpurnng dissugphal %Efd froma

dopamin&8Ry ﬂeﬁﬁ&ﬁ%%&ﬁ OF GChrialH) “}1@1 ap@rsfeh@dulmelmyétgiehh@d from neural
nodi fied o o dT prijne thi s second

The
tissues.  MgreoksremeHRS preotiscinove agf ¥b& doigngpe oolls fom netial
tissues thaf ﬁkﬁiﬂaﬂfﬁ Abindn pﬁ})dueé @@aﬁﬁﬂé} Guélsassthel striaghindahdegtekQPublished

gm0 POl SR Y STELRY, PR, ot

under hypddc ealditor8fhak beerprepsaad tol pwﬁn:blcelhs amtdihiag (acgiéatﬂi number of

sopaming L AR R PR SRR e
2002-53096800A cehsamhido usdakinubesktl¢atioa lmﬁ kigmmm;gmemsmmnpméursor cells of
the presentpmgeen Io'ngxll Srdbgz? Fp@?@%{l@gﬁ%{%angcﬂﬂﬁ&l %%# 1?)%%1’1'
Jorgideiombit és mevabspry that a sgipoddsed bringnohilitiagen asﬂihpdy ora
polypeptqg to? ﬁ{e rﬂ?gﬁehﬂ?wgﬁ&% el?e%a?@ss_)odcell ! E}E I%Jg%ﬁkh 9f support include

CtS I rs
synthetlce)xnmacatlleyebdcuumgtdrearug pelyines pglinpo ;!@ﬂrggn@emts@als such as glass

beads, sﬂgp%féreg ra@%nwh%fau?a%ﬁ@%ﬁ% g@:&@&ﬁ' 4 t{l&y];e 1 have thehr surfaces coated

proliferated

with a powamagd@w&eﬁéﬁsﬁbmer NERere aremo pgicylar oy oer form
of the su;%ﬁ?:e ne){%%geéﬁ Wc 119:'1 d sk B8ks Prinfifles ﬁa—ﬂm}? THhER! norRREven

our - base recogn|2|ng restrlctlon

fabric, POPEISHPRITES, ()Ah@?'PUPPmQﬂEﬁWﬁﬁs angthe qquact syrface area can be
controﬂed\gy Eﬁﬁ@il?gditg thREHEA! SurfRB RlaNwaitR) 1BAdR, BhHY Bndbize iM@irlous

term nus. Next, the AE-treat ed fragments are
ways. |ncubat ed with strept oavidin for binding. The bound
CDNA is divided into two ftactions, and each fraction
is then linked to a different doubl e- st r anded
<DopamigereyoNewrn Sr6yesos§5P82r (1inker) A or B. These

$ihokads o@fame@mmm @ehn@ by aré bbstihifotiohewdh @gecamg b@ls they are

strand i on I(}aw fo uen conpl e ar% éﬂ
preferablo EHBBACECBPY HAGH PR TS BATE Gy oPffetiscase, in
terms of th6ir sefatydburiival Res had negvek Z()ﬁ’ﬂatloﬁ abiliay, Sompared to conventional
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 alse be differentiated into a
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nucl eoti de recogni zi ng sequence of the 11S-type
restriction enzyne (cleaves at a predeterm ned

| ocati on no nore than 20 b& away fromthe recognition
site) serving as a tagging gnzyne (I'b), and (3) an
addi ti onal sequence of sufficient length for
constructing a PCR-specific priner. Here, the
linker-1inked cDNA is cleaved using the tagging

.sultable SRy PP sel@ititlg id Qttr‘brﬂoﬁdftﬂﬁs kidbRmddid) hed a&%‘éfe?eﬁﬁéjﬁﬁféﬁals for

portion renmaln resent |nthe or m of
various @H%Sr‘f I@fufaiﬁan%) @)}% a Woxwgwgsq;fcells obtamed using the

methodsIT@d praidhaﬁﬁeﬁﬁﬁme @Sed i@l@ﬁanfsﬁlﬁﬂht prefetaddy dixfiioé E&I‘k 106 cells,
P qf i ker ﬁg hlnked t o, each her,, fol
and morg, Hlegesabl 5110 ells g mplBied: ' phe prifnars getho

stereotadi¢ E\]ggé@ 1ﬂ\v&aﬂtkl;1 aB;ellA%Jsperfsﬁﬁllib tranépﬂ‘@te’ﬂriﬁ{o! thé 6a{in.0Nn addltloﬁ, cells

ouctls tained as a u 0 I.Sin ri
may alse g RRIBbie B et et S ckRTIEE & By qi . 1985)1.
Neurosuipo 6@1:11 @973); hikdvsal & zﬂ.r(i@va]]ll%eaBbl BApALh. Nairblon2: 457-68) or

{

vl gk L AL S PRRICHE PR O e
uanqﬂmghgmdammihmnkage reactlon The_anpllflcatlon product
bzfor{: t%éegenﬁ %fth ?r%gernmrgi%hﬁ&pc Ialgor}b 8 Ny 1s§1ate fe genes specific

nuc seqguence can In area
to dOPaIrgnergwn@emmnrmmrtca@s aofl gewasspeific toefwgh lntag& hiéthe maturation

ndi
rom eSS0 S DRI SR e By G 9
therapeuti¢ trretsston Bétke@pn Galispasg @h@éiaangi therrn@ration procsss effidepaminergic
neurons, %ﬁ& HERF&nIRR %sﬁlg Woat@itigh 08 dn inaithidract i on

hybridi zation 1's frequently used for cloning a gene
with different expression levels in various tissues

<Compaf$oncsGiche FapFbs6idA 1RLSI@>-be used to clone a gene
specifically expressed in dopaninergic neuron

B?%@&P%#OW%@WW peewsyicellhvdieh were Qhtatped wsing an
antibody @F ﬁfe%fr@d&ht ﬁ"véﬂjon' dadueafied 8Y 2 Rlatthial Riad19E peh&y HhEGRAIly

expresseqf }thpﬁel c&h he af %Eﬁeﬂ gix 8 gcgﬂqvgset{glgt%@gdﬂ%gqtg gelirlegssggglﬁcaﬂy
expressed.iileﬁﬁ@ﬂ& deht hﬂﬁf cﬁﬁ’@@hﬁ@ﬂ‘ed,r 1@3@&&1&3& ﬁr@llﬁﬁatéd)frbﬁ&he Bb¥8iminergic
Xt 1o coO ar e
neuron pRESRE (PP OB IR BYORIPEe IRAIGDPM B SO HID betsed
investigagng@neeqdirdd/or i/DNo differantistioh @f dsgihinergRy engebpinyestigating
a en sent et t DNA but ., no
genes that P FERRComBRAOR BT ols T B fltrebRind Tha s, or

proliferatpd épar thd otighial IBIMQurISSr cdlbsedSisict buch deaegere poratal @hdidates for

| treating [ \é%frc%mmg ﬁecg tgﬁ%r%ﬁlg%gq%;lé{gén%ﬁ ﬁjr 8‘%!56 ot r %%g{i isolation

mﬁemuemmbsmdhlln t he drlver 15 DNA can be |solated as

t
QBB ot PERER R R IR B R et REnh Blechibor ety ofte
present 1rsmm@nmth: thoae of Qemghat lNuc Iddfa:emte@is inescd, dOprolifsdtednd

thereﬁomf Yap ?ﬁlg?@eélgt al g{péag %?I%] oL nr%{%g%@ﬁgﬁ levgl% :o%ﬁﬁa'e(ﬁgﬁlkg{iated,
induced, oreprhbférated eelivoritiothosnat oths:etxllpdantbg don¢ by omuloply used
methods, 308 ésf&éll% zeﬁfonbﬁﬁrth %b{}ﬁi%uérﬁ A dot blot
‘present in t |ver can be sim Iy used
hybl'ldlzatlﬂmtfh@r%ﬁrté@émiptﬂm R%RNasmpmte%on arsan CHeA npjewattayis| y
hybndlzaﬂgﬁ,(‘séh%l%ﬂa%ts P dsne éﬁﬁessidns('syﬁ}ﬁg g&l%gl@cu-ré't%p (ﬁ()ﬁ? @gfence

utte'et al Proc
270: 484- é&?), Sl!!mc@@ )53951@1341011# &d mﬁeéera@tm differgncq analysis (RDA)

(Lisitsyn L9068 PUMGEs Gg@égeg 3gggof7?c t o doparni nergi c neuron
Iprecursor cells, or cells differentiated, baduced, or

ior ¢ llularigsiy hvb@&ﬂmﬁwﬂww@e%aw&%w faaypogsand
descri bed, and can be inserted into 25 vectors or

such, for sequence determ nation and expression

anal ysi s using the various known nethods descri bed

above.
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<Screening Using Precursor Cell Maturation as an

| ndex> The present invention provides a screening

met hod that conprises a step of 30 contacting a test

subst ance wi th dopani nergi c 28euron precursor cells of

the present invention, and a step of detecting

differentiation or proliferation of the precursor

cells resulting fromthat contact. Since compounds

cr n

locahzzgf?)tn tgtetger é}x?é}%s&ﬁ |0§%ur| 114 (ﬁ%dgﬁ gs? céagxtel? L xsf%sﬁgated aby hybridizing
total Rl]§ﬁ®|r ipblrAit RA, prepated from cadls witpalzbelgpgirobagecifivso a given RNA

| sequen%é; ﬁg.lll gg@egapgfﬁﬂ%ﬁz%dmﬂ%%f&&e C?%%&esggef ﬂlctﬁ)g %Eﬁg §lé Jelgctrophoresm.

o | Seases cause
Moreovgn FtNd hranspiriptine prasfvsts daorbe, vitvabzetdtip situ b}a bsmg qoarititatine

T e TN
(1998) §91m1cw&&0z: $%Rﬂhwhe&maﬂppk¢6@mtoéhﬁmcmmvpmm i es,
SYWHR R n &%gste' tﬁﬁw&ﬁﬁﬁ&{ ?(?ﬁ mxa%htnb nggt'e?s?or} ﬁﬂ%ﬁsﬁ ’t-}féeegtpressmn of

rel eased™b cterl a, ant”,

a specifitgepgicpn by m%bbsqua@étﬁpd { mV@m%u%qfomyl str@t singde Rmmspnptwn

pmducmhlbe hRo$M F&%{eet%ﬁ%ﬁﬁ%nal%éd bdigdie prfefiihahby, IOFH:J iE&et
mar i ne _of gani sns, pI ant or _ani nmal

transcnﬁ%l% ﬁ‘éﬁew hewihe reacligadneprad eUBhE exensaeaft pyimers, and
amphﬁtl:a*tibh PrddRiSes M (RAChe predicted pro@ﬁ!:tl ardi&EQEE MR R i96FoRRe

proliferation can be detecte by comparing with the

producegy i aliermghive RRlicoes Faq be idpatigkiphaalpme thescrpsaducts.  See, for
examplé, Q@@ﬁl?ﬁl@tﬁ desderibld Gi l@ét@éttaﬂ a4 99748 rans I*{H)p I(}'eﬁ@tr 3t $3N6AT8Yr details.
et ec y, mor ol ogical o ser ation_u
When arﬂ %gqbqn hepresan 2Rl m%de%ttﬂ%area?nt method
which uS¢sXaE RORESS the @Iﬁ%rdﬁu@ﬁhé ﬁam&ﬂﬁzﬁy feridam tBens difits high
d, hrﬁ Sl s of ]i])Fti Expressi on Regul atory Reg| on>
spee eﬂg @nf g 5i@n provides an expr essi on
r ngfﬁ&le?@y (qui%n@ RxHrlesi5Bicdeerifly &Kﬂieﬁﬁﬁir@d‘bdl by dishpt DDWA chip.
n t he present |nvent|o ne
Here, a PREA B0 Sote 16 o kR A T VI Fbao el GG Sfes. or such,
are immobilizbé aty kigh ﬂtenslfy\/(ﬁ:[ﬁ b rlﬁﬂ[‘faee(ﬁi&h |a§ glaés Metde Qﬁalhple in order
to 15tes %lshln etranslsf\fétlo rt Si
carry g8 RGOt RS ot etpt ttred A
oligonud¢lbstides mllilic foreael e ateGethotiligedwed chif to ﬁlmﬁﬁbeeﬂﬁjiktroanay.
w_Ce neeri.ng EX Iment Proto ,
Next, REp s bekFaspd FOh, ASPiBC iR HAET preribticats of lrgesent
inventiofher dots diffesdritiptedt, inhnkeh oeqbrth&atqdmhrshhoxﬁpdnid tsdaitarwith reverse
transcnét%sgu 2}‘%? yD&gél gi\f%F tllé rgegﬁ![mgﬁ Qa%pgé Es[}g%@éé) With fluorescent
tags or ctﬂmar&@s; zmg;l thewy bytidizedDNAQE plicreayay. 2 Asusiesgit,epesothet doblActively
expresseglgﬂ'g%e %'lln ga\é‘e fil' E‘g%lglg?et%?%ﬁg%%e togaq q%bgare%cﬁjuﬁkl %ﬁﬁ? ﬁencs that are
not mgmﬁt:e&bntxprmehham losder pelrcentag@r tNaonelgfthe ﬂubxesdzanﬂmgudl intensity

which reé%&é{tgh%nﬁgz?xon% %enléa % %:H%e fQ gﬂcﬁi éDIlIA (gor}ezgr a?f

oligonuctestida jon sheaclBp, mﬂncts tuti mcg)ra:ss@ndwebﬁf @h Isﬁpleoce mjhe labeled

DNA, [f;] ol cl ease

cDN @H%%:?%S Ie@ ]Eint’g na‘?ifgfgfiq]ﬁ@é%%gs? éned sequence
poaddiven, gmﬂ‘ppiegen§ m dopanunerglc 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



25 potential expressiaon regulatory region is
- evaluated for its expression, strength, regulation, -
~and such, using a reporte£ gene, thereby making it
possible-to determne th i ni mum uni t required for
mai ntaining the activity of the 65B13 expression
regulatory regi on of the present i nvention. Cene
expression regul atory regions can be predicted ‘usi ng

foid

| 7 - reactlen is ?«qu 17 8 gﬁ%@g t&%‘{ Rﬁﬁsﬁ%olla;’tgq %H\@E ;)rercglr‘rs’g oellsh(%f rﬁle present‘-

mventlon, rdlsclifferentidted omr@bfmm thegetr qm,mreemrtrigsglleto loer]eseglg%

i SR IR AN A towdrs

 nucleotide iy Ko\ dhen raRber@mm" 8" predieteinbefoiedbrboly i isilisan be

~ selectively raﬁﬂﬂiﬁﬁgd frQhe Q@e@ﬁﬁdlé’dtfd)és ofe %‘emwg%%ﬁ%u*ﬁ'm y

gion is also

* immedintely RR{SE HHonagt At 531 bivieleatUPGRIRIEiRg) pNesb angiswouecboide

. sequence of &but hb'ﬂlcl@bﬁ&!sr m@&%ﬂ( ﬂ;%?@areh foMiEe as3PseBbi priédand a PCR- |

10

C 15

can be used pr.esent |nvent|on

| -amphﬁcaﬁ%eaem)t iscarisd o yamgiths Voeé’!geﬂcﬂ%lgaf”tm@ﬂ% 984 $hig sefond primer.

The: amphﬂciﬁb@ Ruttis Tsﬁlbjéctﬂait’mﬁﬁe ﬁ'@éhdﬁﬁtloﬁgy él‘é&ﬁbﬂl@rdé[sﬁﬁﬁfgea ﬁng

'polyacrylafgféiﬁaﬁ(??\l h {’]P‘%’g%géﬁib% ﬁ’@éu?lé@# P EpR snepifigally

- expressed ih@&hér the eetld (ﬁTtEe ﬁf%héht RiRE04 of ﬂié&:ﬁhﬁrﬁfbeﬂﬁ o Bedetected as a

oo ooty BB S P BMTER, LIRSl E Wm% L

-~ be used to iake eaxpfeaﬁsmﬂmaaﬁiﬂtﬁ@nas and thus are.thought "to

st enbedded within th in nat
%%ﬂgﬁr o dedits gl Soiss TPEOBEACR BIUBate A the

,preferable aaiyteal Maiﬂaudafd: @ﬁmﬁimmy détettirgy the bx@esionndf a large number of |
*twanscripticf HAGRE, Cisl pPRPR TR Bl PrPLR SA SRl pron o

 precursor celigysfitts ptdsalt mm}mda,mmwﬂs di@rma@omldatadc ooproliferated

20

" therston, AhPRIMAA R0 ND. SRRAS: RoBRLURRRL L FR Ol E

16h ey "D used ror Tegu

I nven
blotmylatedjmlﬁg(eﬁdgh Pnatermdctherﬁqumd with gifourkage oo ghiningi rvs:tnctmn

e o R A Quh LALLM el W gt
-+ their 3'terrmﬂua hé\fq;rt,etbeﬁﬁ-trw ﬁ'ﬂmemaroan@@atﬂdmsuﬁpﬁm infere .

eptide o pr esent

- binding i hnd QPAGR 181 R 146348t B6nsd BSY DERBAPES: Bthen ligked 102

C to hﬂkersAaB 1 A RS Hibehe ARE

35 .

- .PCR—speclﬁg(pW phise thy
30

IS case

. different dowhlpesiradedl QligapunlenadeadsgtbRkahivebB) | Thescolinkers are - S
o -°°MP°SedAM29#r%ﬁm$ﬁ%ﬂ$%‘§?§rr Boftlef 13 JERHEHEE Eom %ﬁ‘b‘%ﬁﬁ“" the
| nucleoﬁdelle

* predetermingg logsiinn o anere Sem 20 awa romnibe SEBEVARD SUSGERINGR
tagging enzﬁn‘h@ TR}, ARh $3) ROt AR SRuesdd AGusicidit ol Rk cSﬁ’thxtquiﬁg

sequence ofdhia ppitating partipe Formed hydtbe asinneafdhomabedog enaymst (Hant
baASih S SequAld bitthe SIS HE RER It} ch¥ Rl idl@ﬁb@&fd ne. "

oLl
ani shs, extracts of "various types of cells, .known

ernatants and peptrdeﬁgroups randon1y pr.oduced by

only the linRQ4ink8d CHRLIdquchdt Ritdbh faind, WhidAR Prdaien GiRam st a
may be. | abel e for de ction 8f bi ndi'ng. Bri ef
short~strand[§§gléqqcﬁltqg3n Ngxtyppolsp ag%oﬁggran sequence tags froqn,tbe two different

- types of hni&a?@iﬁ‘é 1nied 6PN hTREERNB A By PTR ARbREcaAGH §sHE Pridlteespecific

5B13-a. The 25 s!}%nal seq ence and transpenbrane .

mynad sequences of two adjaoent sequence tags (dltags) bound to linkers Aand B. The
amphﬁcatlon 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.

A5 clegped usbihe tagmng enzyme, and .

cation pro uct is obtained as a mixture compnsmg o



Fig. 2 shows the c¢DNA sequence and the am no acid |

. sequence of 65B13-a. The signal sequence and
transmenbrane domai n are underlined. This drawing is
a continuation of Fig, 1.30 - - Fig. 3 shows

't he cDNA sequence and the ami no aci d sequence of
65B13-b. The 30 signal sequence and transmenbrane.
.domai n are Underllned . Fig. 4 shows t:he cDNA

. Determina® oSERUERE oD nhl2Eo D R, ARL LTSNS Bl TR R oF1®

sequence n ansne rane onaln

. : consecuth@ldli@Squ nemstan'tﬂmgﬂdr a%mmwcaoﬁmﬁﬁ‘{m ma:spnndghg Fi gach8ag can. '-
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i

. t
ben e e Al TP I EURIGER T
mfoﬂﬂaﬁo@ﬂﬂ tBBeguonce tags ghus. obfrined haded areas | ndl cate the

%hé&ﬁiﬁﬁ{%hﬁlﬁugﬁ P Qraoty Lo 0 BRE 38 Eﬁﬁlemg&em -

o onal n 33 - L
expression {¢yglsiin yarious teﬂsueazsm mm@( Ells'é bg ugad to &me;agege ﬁppczigcally

expressed Lﬁjd% AnfFRH3Endfréh greleﬁrsbf‘cc?}lstdf 1Y ﬂ%&éﬂ't Eﬁ‘éhﬁ’&h of‘cells

|ttaI cross section, B: Parasagittal

 difforentiated gadiceb o PERLLCFI VTRiomi TSk oA sHfaepentioned cells of the |
- present mv&ﬁ:ldﬁah DMK Gam $iB of GBI LR t@dted RIPréPardll (BReildi@r refet & B as

test DNA) ej‘ﬁ‘?
‘- DNA) Tﬁéiebt ]DNhrdndltE@&m% Dmcaé%a,be%se&@w% eaugarrnar Qfke,

3 Ly f 651
- genes preSeelg £ t exﬁﬁ o r e IEI?HEQ%OC q;?vef \ cgeéecﬁ l%m
~ prepared te8TONRB)is miked wﬂh %Salirge Sﬁess)if)f v @IJ‘H%,SﬁﬁI @F@Md‘dﬂotﬂi@l
- nR ress on anal ysSI' S |I.n
smgle—stra%l&iw f.ﬁ,{la Pcf lﬂ% Sefjugpce gy re(Sﬁndg tl?ﬁedenver

15

regutaing QYR RAG S, SEEW oI B grananSsadihioidt o

hoto hs showing the results qof 65B13. mRNA o _
:f%ﬁ*f &sbf‘scqnim@q 185”?&95%%(11%1%% Edpredsy asdriver

DNA can bb ysrbtaw@ésaﬁmb(eTé.tbanﬂad?NN& K@hpﬁﬁh@ onlgnibd test BNByseqere by -

and Yasunags B3. (1899 ¥aturd Gluici 21.: 3689, fok Kurtheraletatll emmahis enethod. '
Th?'fﬁﬂ&% otaois 19 thOE u8p 1%16:% PeRL% Ic’ecﬁvel’? gk pifa gé’q%%nce ofthe

test DNA that is not present in the driver DNA, and can be similarly used in the present.

invention like the other previously described methods. See, Lisitsyn (1995) Trends Genet..

i1 303 7 and Schutte et al. (1995) Proc. Natl Acad Sci. USA 92: 5950—4 for more details on

- the procedure

Genes spec1ﬁc to dopammerglc NEuron Precursor cells or cells differentiated, mduced,, _

_.or proliferated therefrom, are detected and isolated as described, and can be mserted into

“vectors or such, for sequence determmatlon and expressmn ana.lySIS usmg the various known R

methods descnbed above B

: '<Screenin'g_ Using Precursor_Cell Maturatio_ﬁas an Index> -

- The presen_t 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.diﬁ'erenﬁation or proliferation of the preei._lrsor 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.

_tonsidered useful as potentlal therapeutlc candldates for diseases caused by defects in

dopaminergic neurons. : _
* Here, the "test substance" may be any type of compound, examples of winch mclude -
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15Fig. 12 is a schematic diagram denonstrating the
nmet hods for separating and utilizing dopam nergic
neuron precursor cells usi an anti-65B13 anti body
Fig. 13 is a photograph shoWi ng the expression

anal ysis results of 65B13 (Cy3), MNurrl (Frrc), and
TII (Cy5) proteins, by the nnnunofl uorescent staining
nmet hod usi ng anti bodi es agai nst each protein. 20Fig.

the expr g AR o e g oA AL Rrloeltt LA by b
synthetigpapiidg libsuzs.gnibadies.cHbitangss ralensgd by bedieria, ayll isratial, plant,
or animdl) Sadiscelq@idbR, fHd; or RMES cERRE ¥BperRfishtl Duri®Rl br partially

popul at1 ons conprisi ng’ dopam nergi ¢ neuron precursor

- purified pelypeptigies.mapriisrqrapsme.mignt psarigial extrasts, 5eik gandpm phage peptide

display 1¥p8leesf &4d RR! Vi ng Qut the Invention The
sent inventigon will be expl ai ned re detail. w.th
Clell diiderensiatignand mvﬁgr,aueﬁ can e letectedd by pommanag itk thecptatus of
the cell iﬁ?e}(lj@egisﬁg}d dffﬂ'liln%&l JubSERED . Ce(l}lediﬁ“e%ﬁiﬁ_fﬂfh! #d brolifeRitiah nfiy be
‘ n equenc alysis of a ne eci.fic far ) )
detected By marpbolbEical QRSERvBROm BIGST BAIEEEPOREAT by dptpoian pug guaptification
of substapessepradheet fin cells satbpardopamitiec neuron precursor cells,

genes with differences in expression were anplified
by the subtraction (N RDA) nethod using RNA from

<Analysiseti66BI3 Engredsios Regalattby Riegiooh E12. 5 nice, and

N T e R R R A
expressi@l iegalatocy spidrdeiStheprasentrineaitiod cao be alohedfrhmy genamic DNA by
R e
establishing' thStransgtjptionwd staicitcanwh @a thesylgnagpBEQnethoNiGs kagwn and can be
used in the present invention (Cell Engineering, Supplement 8, New Cell Engineering
Experiment Protocol, Cancer Research Division, The Institute of Medical Science, The
University of Tokyo ed., Shujunsha Publishing (1993) pp. 362-374). In general, the
expression regulatory region of a gene can be cloned by screening a genomic DNA library,
using a probe DNA comprising a 15-100 bp segment, and preferably a 30-50 bp segment, of
the gene’s 5' terminus  (in the present invention, all or a portion of nucleotides I to 176 of
SEQ ID NO: 1, or nucleotides 1 to 126 of SEQ ID NO: 2). A clone obtained in this manner
contains a 5' non-coding region of 10 kbp or more, and is shortened or fragmented by
exonuclease treatment, or such.  Finally, the shortened sequence portion comprising a
potential expression regulatory region is evaluated for its expression, strength, regulation, and
such, using a reporter gene, thereby making it possible to determine the minimum unit
required for maintaining the activity of the 65B13 expression regulatory region of the present
invention.

Gene expression regulatory regions can be predicted using a program such as Neural
Network (http://www.fruitfly.org./seq tool_s/prcmoter.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.cbs.umn.edu./software/proscan/promoterscan. htm; Prestridge (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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8d7A: acggaatgatgt (SEQ I D NO 12) ad3S:
gtccatcttctctctgagactctggt (SEQ ID NO 13).
accagagtetca (SEQ I D NO 14)3 ad4s:

ct gat gggt gt ett et gt gagt gt gt FSEQ I D NO 15) ad4A:
acacactcacag (SEQ ID NO 16) 10 ad5S:

ccagcat cgagaat cagt gt gacagt (SE, Q I D NO 17) ad5A:
actgteacactg(SEQ I D NG 18) adl 3S:

vt o RO A0l 3001 GRS SO il Ao

cellsinviyr al RNA was prepared fromthe ventral and dorsal
m dbrai n regions of E12.5 nouse enbryos (Japan SLC)

. ing the RNeasy Mni Kit (Q agen), and
<L1gandg€e(?6‘%é@%‘i"?anded cDNA is synthesized using a cDNA

Bie phesitsndentioh pakadad)ligaMd faidt g0 l)?@pt\Més B the present

. . restriction ._gnz Rsal , .ad?2 vvaﬁ added. Th(?)icD%\]Nas
invention, - Fhcolypegljder &ty et IREAHGE POV Y apmembrecsiomise, and
thus are thyeglaso efisSinisaded dethad (h84€ll nddhisenoncated. 6BKese plpeptides
1 i nal ,2-m nuH% i ncubhat.j on at.

ace belie gl P e ngliy Batypatn poo e i et oo RRrsapenin
dopaminevgg: rearon wdcwsdr aels igmedintdy bfterccl elyelt ierit. cOhisapoiential
s S SOTRRGRL S Aoy BT o
the presef igv¢ntioadnayalycenseddoegplatiBg tie- BffPent@ionpt cdpahinergid hearons
in vivo, e.? %%gb%@%ivg‘tg(gd ﬁg&%mgﬁ%q%apg g?ﬁ?dl%épﬁge Qy the present
mvention, a polypeptide of the present invention and a candidate compound are first contacted
and tested for the presence of binding. In this case, a polypeptide of the present invention
can be used when immobilized on a support, or embedded in the cell membrane. There are
no particular limitations on the candidate compounds, examples of which include expression
products of gene libraries, natural substances derived from marine organisms, extracts of
various types of cells, known compounds and peptides, natural substances derived from plants,
body tissue extracts, microbial culture supernatants and peptide groups randomly produced by
the phage display method (J. Mol. Biol. 222: 301-10 (1991)). In addition, the candidate

compound may be labeled for detection of binding.

~ Brief Description of the Drawings

Fig. 1 shows the cDNA sequence and the amino acid sequence of 65B13-a. The
signal sequence and transmembrane domain are underlined.

Fig. 2 shows the cDNA sequence and the amino acid sequence of 65B13-a. The
signal sequence and transmembrane domain are underlined. This drawing is a continuation
of Fig. 1.

Fig. 3 shows the cDNA sequence and the amino acid sequence of 65B13-b. The
signal sequence and fransmembrane 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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__BestMode ot ; Ang

and then: perform ng five PCR cycl es of 30 seconds at
94C, 30 seconds at 65C, ‘and 2 minutes at 72C, and a. '
final 2-nminute incubation.at.72C. The -cDNA was = . - "
purified using the. Qaqwé PCR Purification Kit : =
(Qagen), and digested with Rsal. 3 lig was used for.
each 35 round of subtraction., 1-4. Tester productl on
The ad7S anplified. cDNA was further anplified by - ‘
Fifgn? whatds b BFpRto ghgﬁfovﬁn%mé%ﬁﬁts a@%w g%&_g{egglag
ond

i ve PCR cycl es secon

~ analysis indgl@.5 alﬁusezbrmnrhyt Iéléiﬂ%ithWEd;Za%% aAf $fma1tal zr%ﬁﬁ@qt@n, B:

Parasagittd] Bfd$B8¢dtoR, AR: TR dbrd; 'BT 14diefl cURl 08: AfRebellar
Q aqui ck PCR Purification Kit agen), and di gested

primordiug + 1 Rsal ad3 was added .to" 60 I|g of the -

ﬁ;@s@? espstogBiy shgwﬁngmeaesm@w@sgia ﬁgw@g,sfe%n
- ester _an rryer uc clLI ons
* analysis in s genbyiniebe B dgagen 1 CCEI BT NCAM, C:

Comparisodid tﬁd@@r@b&ﬁ)ﬁ@é@@% oG5B 1Y, Kab7,lakd h&km adbillfped

. - m ute.ln at 98C, - 1- pI of I'x PCR buffer '+
 pretures o “a% %%S]After anot her 5 mi nutes of- :

- Fiign® lﬁ)ﬁdet ofipldto£8fhs ﬂhh%ﬁ@ﬁie&ésm B 6B 1 3RNA exression
our

analysis inde Vol Sithin SE6Toh OF 1 SR dad fmosing by xg@se@ﬁ) m@A

expresswnlana]yhabylmgsml hytaddifaiond ®i:69B43, BAMNM, per f or mng 10 -
es 0] seconds. at :94 30 secon 2
FigL 3 P S8R Riny e ARRRFPR Bferdpba A

" midbrain. di gest ed wth the I\/Ung Bean Nucl ease (Takar a) and

Flg.hf 1I Ig 'a%?héﬁétﬂ:%ln_%g?z%hg C%Bﬁ:s 5 grfegs? F%?veé' time.
Figi TS wchmmagmmﬂﬂn@ﬁﬁa@mhcynﬂth@sd’br @@a&&n@ mﬁ utlhzmg

 opuminer 2 i 0 B BP0 891 Siges o 720 and

Fig_ 1§ iNemhatograpthi shawing the expresgpn afialpsis mﬂtsmffﬁ’i&w\@@ﬁ)

|
Nunrd (IRGIEH 19 Eyf) Hohnst B AT B0 i ikl ine
antibodies against each frofein.of | x PCR buffer + 1 M I\IaCl was . added.
f i
Flé lttﬁka%% ]éls;ﬁg gglco: gft &@ﬁh%&@&m%@s@?tsbh&etccﬁng
658 13-exprf§s§mg &fﬂiﬁ‘e‘mﬂé enﬂmésnmogb@eb@pmosiﬁ iRhgi(A) yewira) gridbraingregion
of E12.5 mHﬁfkerHingr?@ a@di‘B}' b&h(ggﬁﬁ?at?dﬁs'cfohﬁﬁfs rlioﬂa.ﬁlm-g @neﬁrﬁn%ﬁ‘?e%ursor
anpl i as the primer: I ncubating a
"eﬂsmﬁe’f@ﬁ@e@ﬁm@ rﬁeﬂﬁf’e§”0and per f or ming 11 PCR cycl es. of
‘ 30 seconds. at’ 94C, 30 seconds at-65C;, and 2 nminutes
[ . 2-mnute incubation at 72C. .The
di gested with- Rsal ,- fol | owed by

'I'Hefp@es@ﬂﬂh{rérﬁﬁn%ll&fyexpiamed in more detall with reference to examples, but

at

_itis notto be construed as being limited thereto.

[Example 1] Isolation and Sequence Analy31s ofa Gene Specxﬁc for Dopammergw Neuron

Precursor Cells -

To 1s0late a gene specfﬁc to dopannnerglc neuron precurser ceHs genes with
dlﬁferences in expression were amplified by the subtraction (N-RDA) method using RNA from- -

- ventral and dorsal midbrain of E125 mlce_, and sequences of the resultmg genes were

analyzed. .

. N-RDAmethod



10 - RACE _
S I%ON He@p the brain of a E12.5 nouse enbryo
Mﬁﬂ~aﬂ€%?mﬁ%$a59 ni f%?

15

D25

30

35

11, AdaptePreRdif? tester and mixed with t

30 1-7.Second Round of Subtraction . .. 20 ng of"
cDNA t o whi ch ad4 was added in Section. 1:6 above was -
used as the tester and o*ged with the drlver of 1-3

~above, and the same subtt@ction procedure used in
Section 1-5 above was perforned. Finally, ad5-was
added to the cDNA fol |l owi ng. Rsal digestion. 35"

1-8. Third Round of Subtraction 36 - 2 ng of -
.cDNA to which ad5 was ‘added in section 1-7 above was

d f -
ThABA¥Ringdsibohtielestdes veerbanareldddn BFbe ‘gﬁh?ﬁ ﬁl@?@%ﬁdﬁt £00 pM.

(ad2: 'adzs+§%§%'&%§n 143,%@@%1%’2@&1 Jél'ct awtadSMLAl )adliadtil‘B’j’&daagllBA) -
a o |

dirges . Fourth Round of.
ad2S: cagct@d@éab&ﬁbatcmtccgt (SEQ B N@:b¥ CDNA to \Nhl ch adl13 was

: ~added i 8- above was used as the tester and
ad2A: acgzsntsesd (PR IPRO 02

river -3 above, and the sane ‘
ad3S: gnmﬁaﬂmﬁdgmgmumgﬁ é@ﬁbﬂbfﬁ%éé in Section 1-5 above was

: carrleq Qe.poplified cDNA was cloned into PCRI |
ad3A: accagagldt %Eﬁ%g%ro

s nucl eoti de sequence was

: ?eng and |
~ ad4S: agmgggﬁmwmﬂggagkﬁg sequence anal yzer. 10hbxt

t accordlng to the nethod
add: acaciySOEP SN it S 1)

using the,65B13 fiagnent sequence :
ad5S: ccag@nigapmechotgtoadagt NS ﬁ@aﬂ?ﬂéﬁé 2. RACE met hod Total RNA -

Kit. &@iagfn) to prepare .raRNA u5|ng
ad13S: gtegdugaapittgaCStagRIAT t (Mltenyi Biotec):

%NA' | ¥ Was2bhen prepared fromthe prepared rrRNA_
adl3A: acg? Eh gltt(ﬁﬁﬁéup j1

erscript Choice System (Invitrogen) and
pCRII vector (lnvitrogen). Plasnid DNA was then

12 NER ﬁ sfrom this cDNAlibrary. PCRwas carried. out

e follo LB midbrain regions ¢ ofE12 5
TR0 AR R e IO midorad

mouse emﬁ%‘g%ﬁ“ﬁ%@ﬁg W@E@ (Qaggn); doble-stt tranded cDNA

is synthesmed using a cDNA Synthesis Kit (Takara). - After digestion with restnctlon enzcyfr:e |
‘Rsal, ad2 was added. The 'DNA was amplified by a 5-minute incubation at 72° C,15P :
cycles of 30 seconds at 94°C, 30 seconds at 65°C, and 2 minutes at 72°C, and 2 final 2-minute
incubation at 72°C using ad2S as the prmler In all cases, N-RDA PCR was camed out usmg _
a reaction solution containing the followmg components
' 10x ExTaq S5ul
2.5 mM dNTP 4 p,l
'ExTaq 0. 25l 7
100 M primer 0.5 pi
 cDNA 2l |
- Distilled water 38.25 pl

1-3.  Driver productmn o
The ad2S amplified cDNA was further amphﬁed by incubating at 94°C for 2 mmutes
and then performing five PCR. cycles of 30 seconds at 94°C, 30 seconds at 65°C, and2

. minutes at 72°C, and a final 2-minute mcubauon at 72°C. The cDNA was punﬁed using the.

h
Qlaqulck PCR Purification Kit (Q1age11) and dlgested with Rsal. 3 pg was used for eac

‘ ‘round of subtraction.



TAD3: - AGGCGATTAAGT TGGGTAACGCCAGG ( SEQ I'D NO 23) TAD4:
CCAGTCACGACGTTGTAAAACGACGG (SEQ | D NO. 24) 65B13 F1:
CTTCCCGTATGCTACCTTGTCTCCAC (SEQ I D NO 25) 65B13 ‘F2:
TCCATCTCTCCAAGTGAAGGGTCTT@ (SEQ I D NO 26) 25:65B13
R1:. CCAACAGTCCTGCATGOTTGIAATGA (SEQ I D NGO 27) 65B13
R2: TCCTT' CAATGITCAGITI TGGAGGGEG (SEQ I D NO 28)- -The
PCR conditions are indicated bel ow. 1st Round PCR
3010x ExTaq 2 pl 2.5 m'VI dNTP 1.6 pi . ExTaq O. 1 gI

14, “*ﬂ?bpiﬂd GHOEAD or TAD3 0.04 gl 100 p. M 65B13 Fl .or RL
- TH: A28 |anﬁ)51¢'1@5|AD(1\1LQ mg:ﬁmﬂ-)er iuz@hﬁai Bjr indubakingpates°C %Ioﬁmmutes, .

and then pforuic e POR GRles 7RaBectns k1oL, T W88 1ReEY0dP

"+ minutes at MW taed a&ina]?Z-@am&tcdanaﬂmht 22°. ndihe cDMNA bt iporified usmg the

.10 - o
L _ 98°C, 1 ul of 1x PCR buﬁcer +1M NaCl was addecL After another 5 minutes of incubation at
- 98°C, the tester and the driver were hybridized at 68°C for 16 hours. '

: 15.'

30

S 16 hours

Qiaquick ‘Pé@)ﬁm%ﬁscag ar e@?g‘é%&)ﬁqdﬂdg;g%ﬁ@&% ﬁ?aﬁs g%g? Ig'ﬁ]tq %g&% e 60 ng of

the Rsal-digestetbd®NAbt ai ned 5 from first round PCR Conditions

for the second round PCR are as shown beI OW. 2nd
Round of PCR 10x ExTaq 5 JuI

1-5.. - First round of subtraction

- The tester and the driver produced in Sectlons 1-3 and 1-4 above were imxed, ethasiol -
prempltated and then dlssolved in1pl of 1x PCR buffer. - Aftera 5 m_mute mcubahon at -

With ad38S as the primer, the hybndlzed cDNA was amplified by mcubahng at 72°C

~ for 5 minutes, and _perfonmng 10 cycles of 30 seconds at 94°C, 30 seconds at 65°C, and 2 -
- minutes at 72°C. - Next, ‘the amplified cDNA was digested with the Mung Bean Nuclease

(T akara) and purified using the Qiaquick PCR Purification Kit. Then, it was amphﬁed by

* incubating at 94°C for 2 minutes, and perfomung 13 PCR cycles of 30 seconds at 94°C 30
seconds at 65°C, a.nd 2 mmutes at 72°C, and a ﬁnal 2-minute mcubatlon at 72°C

" 1s6. Normahzatmn

1ulof2x PCR buffer was added to 8 ng of the cDNA amphﬁed in the first round of

h Subtractlon - After incubating at 98°C for 5 minutes, 2 pl of 1x PCR buffer + 1 M NaCl was

added. After another 5 minutes of mcubatlon at 98°C the cDNA was hybridized at 68°C for

‘ The hybndlzed cDNA was d1gested w1th RsaI and purlﬁed using the Q1aqulck PCR
Purification Kit. Then, it was amphﬁed with ad3$ as the primer by incubating at 94°C for 2 -

meutes and performing 11 PCR cycles of 30 seconds at 94°C, 30 seconds at 65°C,and 2 . -

mmutes at 72°C, and a final 2-minute mcubatmn at 72°C. The PCR product was then

- dlgested wrth Rsal followed by the addition of ad4.
- 1-7.  Second Round of Subtracuon '

20 ng of cDNA to which ad4 was added in Section 1-6 above was used as the tester

) and rmxed with the driver of 1-3 above, and the same subtraction procedute used in Section,
- '1-5 above was performed. Finally, ad5 was added to the cDNA following Rsal dlgesmon. g
18 * Third Round of Subiraction.



: 20

2.5 m VI dNTP 4 pl ExTaq 0.25 p.1 10100 gM TAU4' or
TAD4 0.1 pl 100 p. A4.-65B13 F2 or R2 0.5 p.1 1/100 -1st.
PCR-product 1 pl Distilled water 15.06 pl 15After
incubating for 5 mnutes a 94C, 25 cycles of 30
seconds at 94C, 30 seconds at 65C, and 5 ninutes at
72C, -and a final 2-ninute incubation at 72C were
carrl ed out. The anplified cDNA fragment was cloned - 7
to the pCRII vector and.its se uence -was anal yzed o
2 ag Pﬁ@DNﬁéORévelwéﬁ wayaddeddn ser4100Aaf aborgavanispd 8§ fhgdester and
mixed mtﬁﬁﬁl&ﬁﬁle(sf P8 abbee, a8 tid daBid SubRadRAGFoHuRORed 31 8206n 1-5 g

* above wasgageding) el 23 B S‘@ﬁ%ﬁe%ts“a'?ﬁwsﬁeﬁﬁg& gi on

'of 65813 a begins at the 177th "A" of SEQID NO ‘1 - -
e stop codon at nucleotides 2278 to

P S th
1-5. dé?\%dtﬁt“ﬂ “B’r otei n.conprising 700 am no aci ds.

2 i[@ ef d]jNArTb Rehielchdll I @ad slided iestide d-$3bivbevsegedarbe oster

“and mixed I SO 0T ahe” B R h b S on SR sed BPsccfion

1-5 above Was:bz&ﬁédi dets ThtaniplifitdGDN A wabelaabd intapﬁlﬁﬂﬂaafe&rreﬂnwtmgen),

- andits iRl Soqpp o B SR WOEG RS R B i 0,

0 1 I
S c agids. The 17 am no -
. ".65B13 ﬁa%%é?‘a%@eg%ﬁu@i&% ég%}f(s@(k]?ﬁ]e sequence of nucl ecti des

'- NeﬂteRAOﬂmmmimm(bcﬁumcd)ﬂmg tdake @Mivdides@ibed belove lusing gxe

127 to 177 is the si gnal sequence, and the 17-am no

. R Rk dues encoded by the sequence of nucleoti des
2 R%@?gmt[‘tg&_jw% is the transnenmbrane domain. The ami no

- TaiadiRNAOvas m@mﬂeﬁomﬁho tesdn bia Eh2 568®Ise subrembly Bbasy Mini

i Qe FRERE SRR 0y SO ot Sy, A

cDNA hbreﬁm@nugrem@ﬁ ﬂgeh@g prepaeed @ENABinsHB SII.PE@CEI%C]@!}B?

" System (In%x%ro%e@r #nd' m L&t gﬁh&%@&% " eSubli@ HNA Q% aldn ré}%réd/ ﬁom

l-ici’n and t hat 65B13 Iacks 50 am no aci

this cDNA i B t RERRs samndpat aging sheBllosding masers: on the

- TAUD: GGWAQQMCMATGGMG&CT@ mwzﬁncoded by the -

nes, are bel | eved e sSin 8%3
TAUS: CACRIATENGS AR O AP ARG (R PNGSR s as shown
TAD3: AGG@(FAWA&GTT@&}GEMWA@G Egp@asNam2Apal ysis of -

- oo oS n o in B INERRS S TE

 -65B13 F1: mqtrca:ugemmgmm:@'hfefrmmog(memm 25)

25

65B13 F2: TCCATCTCTCCAAGTGAAGGGTCTTG. (SEQIDNO:26)
65B13 R1: CCAACAGTCCTGCATGCTTGTAATGA - (SEQ ID NO:27)

- 65B13 R2: TCCTTCAATGTTCAGTTTTGGAGGGG (SEQIDNO:28)

~ The PCR conditiors are indicated below.
| “1st Round PCR: - B
 10x ExTaq 2 pl
- 2.5mM dNTP 1.6 pl’
- ExTaq 0.1 n|
100 uM TAU2 or TAD3 0.04 ],Ll
100 pM 65B13 F1 or R1 0.2 pl
cDNA (10 ng/ul) 1 ul
 Distilled water 15.06 il
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. at 65°C, %Jgﬂv% miMi& 7?‘5(‘: WA d R

First, E12.5 nouse enbryos were enbedded in 0.C T.,
and fresh frozen sections of 16 pmthickness were
prepared. After drying on g,slide glass, the sections
were fixed in 4% PFA at rodﬁltenperature for 30
m nutes. After washing with PBS, hybridization was
carried out at 65C for 40 hours (1 pg,/mL DI G| abel ed
RNA probe, 50% formam de, 5x SSC, 1% SDS, 50 pg/nil
yeast RNA, 50 Hind Heparin). Subsequently, the
sections were washed at 65C (50% for mam de, 5x SSC
Aiespeybaing af RETC fardanamics £h crese 30seeapds af R $8)seconds
at 65°C, 8d 5 ARMuLOail DAY AHiRal RfimuSTlUbRRon 7D ] WORSHIA out.
with 0.2x SSC at 65C and washing with | x TBST ai room
Next, the serond ropnd af PERowas sagsdbert vsing; thgy | (ifol¢-diluieg iprrytuct obtained
from firsf ‘?’%ﬁ? PCRRO C@’tﬁﬂdﬁiot-ﬂﬁ Q‘mst;h@ tgeclszﬁlg rﬂ@%c_ﬁl’%ila%fb zts?@gwg%mv&. h
| in phat ase-1| abel ed anti - ant i body
éhig%ﬂPFﬁﬁggﬁ%d (Ix TBST, 2 inM Levanisole), and
t® BxTHeygl oped using NBT/BCP (DAKO) as the
s%ﬁg&ﬁf? I@e expression analysis results of these
% y Ardity hybri di zati on showed that 15 65B13
EsTpuzepabed in the ventral midbrain region
I, hgr di u hi ndbrai n, and spinal cord, at
ﬁﬁgﬁgfgggaﬁggégﬁﬁﬂigg]corresponds to the tine of
BipaMioSBdB3diZconRU6.Snuldevel oprent (Fig. 7). 65B13
I in the spinal cord was further conpared
&#?@?éﬁgggp%gu?ﬂgugromﬁh mar ker Ki 67 and the
bistiliedhwaen 1586lpér NCAM I n the ventricul ar zone (V2)
where Ki 67-positive neural progenitors proliferate,

65B13 was expressed in sone cells. In 20 contrast,
sBa1iacehating Sei ominvdes alH°Chzeexcde af 0tsherndaat 9460, 39 seconds
: ERARAS Intfbdtioh %Eﬁ?@ % fe@tried out.
exite romthe cell cycle exit 1 g. ?.

The ampldjiqd ¢INMfragmepbvas clonedinge therrCRIb veeipr angrigh sequence was

analyzed 8%RE BRSA BB 108 ScRRAEE ¥@dyldp, some cells within VZ
According to these expression patterns, 65B13 was
Thegtngirotige sgmensesiof sheeresuliing dve gens of f5BEirpand 65B13-b are

shown asFSlEQ}H? $: 1_Cgiéé§_l laf82y bad SEY BY Ner: 2QF1|g|s. Y #). egih_% coding
. n,the pidbrain, expre ) nl'y opserved in

region of. %ﬁélﬁﬁgﬁg% At the 1 7V iy fﬁg#ﬁéﬁ ﬁgvﬁéhfﬁ‘i‘%ﬂ}fg rngb‘E% stop codon at
nucleotid&l 778 th 208G, yiddidgar grstsiRsempristhg 760 ARieRIciddENThE 97 amino acid
residues SN 3SR SOPPHLSTRCIBS LT oo TGS Dicidbbiegence: e 17
amino miﬂ&?ﬁ&@@ieﬁﬁo&&ﬁ%&&ﬁeEé@ﬁﬁ@bﬁﬁﬁﬁoﬁd@@l?l@ﬁ@ nesspdhen the

sane ells, owever, .t helr expres [ I Qns 0 -
transmemBARE ORI JoRoRsbh Eouine SBRAT b S BAR adhehsrm A of
SEQ ID N®&i Yand®gnds lanthgengy adon o huelcotdds2030 tp2Ee pielding a protein
comprisin 80D 8 ol T HE AL st ichped oy B sefenté SF
nucleotideti FX7ap dA7 iinthe sipnabsedutivenamhtherld aafihe acidirgidies Bacdded by the

t . Whi i S, d.ust outside of the VZ. hus. . .
sequence F SudlbadiiSTh o5 et @it iatro it | Tikinigo peia
sequencegxrebiédbinthe 658 18 taeand 5834k geestace shosvnTitd SEXPHR3K)soB and 4.
. n . €SS r Lng. n t h
s o 20 FERAER L AR ol a0o 0 BHOR o Rl g rovesed
that 65B 13 eqrindr65H 3rteart lisedernpy thgeiivearsled fronhlicrestiveeplicing, and that
. =) I

65B13-b @Elgslfj é(ﬁiaﬁitn‘g"aki?is EP&le(i\?-gézﬁn_gﬁ’gcﬁﬁ@ng{]kg ot%?i a1§;br e%ﬁ@%@oﬁ the

eXpress speci In

 homologyspechiremiliai e penieion cprasied bydhe 6881 gdnes atedelivvidh taibe single

transmemfiSho FAENS Lt M5 8/ Slocihd B B34, o 1 05 10 and

anpl e pression Analysis of the 65B13
Prot ei ns Next, a portion of the 65B13 gene
sequence that encodes the extracellular region was
used to generate an anti-651313 anti body to be used
for expression anal ysis by inmunohi stocheni ca
st ai ni ng.



“First; a partlal sequence of the 65813 gene t hat - :
encodes t he extracel lular region was introduced into -

- 293E cells, and the extracellular region of the 65B13
protein was expressed and38ecovered. After inmmunizing
hamsters with the recovered protein, | ynphocytes were
10 extracted and fused wi.th nyel oma cells. The fused
cells were then. transplanted into the abdoni nal

- Deanple S EREEN AN o3 AR ABR e o ¢ od. et

10

NE42 ab exrussioreariat ysissofithese genzebly mm%yIBEAIZEBSi ‘whs admédlout

~ nd.then stood overnight at 4C in 20%
Aa°_°°rdmgi°o%?*§%ﬁb%§§%?r@ Bt P e by O.C. T. enbedding.

Figdck 15 h snayise ¢@mbgymstviire eabeddedinr@. OpF. patdctesth e sections of |

16 um th(%géss&g&% 8}6%&?4(1' dg&tﬂ{ %?%Lﬁ?an a'k%d% g? u%’ gﬂez %e\/\%?%s were%jxed in 4%
- PFA at roopptemperatarndor 30 minRes Aftersw;hexgwﬁh PBS, bylmiuamgn was carried
out at 65°¢ ﬂr%ﬁdﬁ&e@lf%&l ARG 168 %N&bnfb%o%%mhg rﬁexb % SDS, -

I ssue section asses "Were | nc

' f 50 pg/ml thw%eﬂmléiwaht i Stésewnﬂmbe sentiahs wete wadhpd (11_1_6)5°C
© (50% forme@hd, 5x %S@/ o B3 99&) éﬁ@ﬁf’ ﬁ@eateﬁ%'th RN agyg B%ﬁ*:! RNJlse) at room

en1con 5% Bl ock Ac

‘temperatur(a A1 3 minytes. aﬂﬂ%gwhpsawitb 0GxFSC 3t &igCrand wasbingpyide kx TBST -
at room texﬁﬁ&éﬁ?es)bl&ﬂﬁnglw@éhméa 0 %%?Fé’agéﬂﬂ Roctfd 20 sections were .

i on 8Iasses wer e

verni ght at. 4C. The ti-ssue
then reactcQ EHpHR R PhosTaas lehelod Gof PG BRIbRIY OOARGEY wpshed (1x TBST,
2 mM Levmmeg %ﬁ%&trl&eeeﬁ)péd &Qnng']BJFJBEIP ggbu(oaraﬂ thumledied

| abel ed anti-hanmster | gG ant
Tlﬁ@?@f%lﬁeaealygsﬁﬁs 596 thess g@earw. 1B SHY ] hy‘arf%zaﬂon showed that

15 " 65B13is efdiesded hetirdyenftl midiSA ré@6n Adtkételdypriradkaf hindfain, and.

spinl corch % sges B 3 @ch GEFbsrRadh B K] ‘Qafreimesihprion

 developmehb{RigWd b§B i eqstdisidroimahe $Pinal coud ﬁrmtheméﬁip&éd with those

ot oGt BT TG BSOS SR SRR e 0y

20

“where Ki6hpbsitice aatralgrpgeniprepsiifima@n6s B e wabyxpressed in some cells. In

R e

_ NCAM—pOE;Rlpﬂ; pisasensorsrthaﬂimvv eritedfrom thib cell nyde grib(Figt8)El Birhilarly in

: ~ Zones outs1§’9 Tl n?{%{’ g{}ggssi% évg.ioéseWegﬁIL S%%B %@s{%ﬁgc\fﬁ ° uﬁccordmg

25

. ' ventric ular & qnat S&&u?er ];? Ié;ﬁ;l -4 BidSker %él%]ﬁr ﬁéﬁ Lg‘f@ﬁeurons

to these expressiasi Pﬁt@@lﬁe 2pB &3 wiag mhtmghhtot rospresbed trasttntiz i neurgl pxecursor
Cellsmme@\gﬂf%&%reh%ﬁél e bigiy and Nurrl protein, reveal ed that -

tein was. expressed in the VZ side of the

hl\v@mr@*almpmsegmommnlr hbsaryahinghamabicrestrdHegiod of the

ought to expre panuher.gi ¢ freuron

. is only expwngn theqiefl, mgmagm ofét.hp {I&b@gpressmn andfthe éiBl& ¢wpression -
 showed thai’@ Ivdre Hb ﬁﬁ@e& e QRAGSX CLES %o%@ép 15(1,1% gﬁgﬁgﬁ&?regwns

ryos, ations conp

* along the dﬁr@aﬂrmtrp} @ea TS ccu@plneelx hmrlatpav@ (lagfﬁ?)er &ngéngralondryoealls

present in n%@ai: ales ai'erlm\()'wtd't% cPatfl] hf‘ﬂl%r\ﬁ? @.tdﬁ}:eeg difikion with ﬁhe s

di ssoci ati on Invitro e Sa

. commenceRaRtd @!@rﬁe‘éﬂtms a%bth@nmnters rzmgrmmg]mathe Mk wleelmssust |

- outside of tﬁ@’VZd Q'Pfi‘% BELRRMY of é&aﬁﬁﬁ&?ﬂc detdS afd bedbdd ﬁ)eﬂrHﬁfera?te in |

35

wi t hout prior I xati on or per neat’ on.

the VZ adJasafﬂée éhf‘eﬂtﬂeypr@ﬁﬁen zgnenane sxprsst Tiadise baviing weégretedwe the
~ “outside folll%vﬁ% tﬂu?/ eéieb@lle eI S@EH Eﬁi@V‘Z rl: OBM}EQT@/eae%?@ genifths 4C

nut e
proliferate qvgéagﬁﬂr{]g
 specifically$@H ¥absiéntly2¥ delp (ﬂf%rfe@ﬁrs@rQ:eﬂE D8 Snid6each t hen

s, stained with Iabe ed hanst er

%ﬁ?ﬂrﬁwﬂ regioge ﬁﬁBB dhqughhio expresg o f

washed in the sarre rranner The 65B13- expressing
. cells were then detected by flow cytonetry.
Popul ati ons of cells expressing the 65B13 proteins’
- were detected by flow cytonetry using-the generated
-~ anti-65B13 nmonoclonal antibody (Fig. 14). Since



10

15 -

_ extracted awbﬁ@gi,@rpth o
abdominal %@és%% Ia@&téshﬁamﬂﬁﬁe@fana laﬁ aRfiSSBNE phohbRYnkDaMEbAdy was

QR R R R TV T

cell's can be detected without fixation or perneatlon
'65B13-expressing cells are believed to be separ.abl e
- as viable cells, by using a flow cytoneter ‘equi pped
“with a cell sorter: Since3%5B13 15 protein is thoudht
~to express in- dopamrergi c neuron precursor cells,
65B13 is believed to be useful for the separation of
dopan1nerg|c neuron precursor cells. Industrial

: b|| ovel 65B13 gene expressed
'medlatelgﬁg{g(fe car ey&éth(gl% é%?f’dﬁfy i n dopami nergi c neuron

20 precursor cell's immediately after cell Cycle exi't

e AP B AR A o e

Nexhai Im'ﬂm of the $6Bd 3 teng seuenceshat enceddsghe extiasclialagregipn was
used to gen%fa@fﬂ gﬁﬁ%&&%@g& bR G LEE %ﬁé}gérg?%ﬂ M%qu?]el ses

I NSon S™ di sease,

"nnnnnmhmgahgnwplﬁwmu%yal ra e; and netmork formati on

Fu@? | &Ir‘t}s% rséc@leﬁfwa g '?588?3 g‘éﬁe ﬁﬁpé}f@oﬁc% 19&: %xﬁ@déﬂﬁﬁr region was -

I at after cel cyc e exit are

introduced m 803K oellsy m%ﬁ@m)@ﬁmlhﬂartrmyn ohhe Eelésnrptym was expressed

“and recovel%ﬂf f 2P h@ALET kg fitn 86s SR BB E’éc%ﬁr@re&?ﬁét@m‘ l'jrr[\!;iHoE?tes were

en used 1 n therg&g t hat reqU|re na e cel

g wesge thep ﬁraegwlingted into the

then stood Mght dtedeN Qb@@éd%%seﬁ*]%(@ﬁﬂlm&aiyﬂ) IOT. embedding.. Sections

of 12w U B S LAS SSRR SRS e ShE3y v g o

30 minutesialFoRe @hfleyatadetaH thed ie-xﬁmt@ee iith EBS(-]or ﬂnb&m&mﬂ:ﬁ Iblcﬁ:kmg

nvol ved i n-ear | neuron f fion e useful ,
(Block Acc) g paTEFAHY HgoPRReERBIe (T BT pﬁ%‘% Sade iy glasses
were incubhtel® Kithftié péhevated att-6584 8 afichoclvnal artithody (1theg/ml, 2.5% Block

oo, TS ELRRPIORE Ry LI 09 Bhod BBl i et

o antibody (Sastarrdggeng ] 2 9% Hlo&k&&e&’BSthmebhmar at madm tehparatucs, and-

20

25

30 ,
- that 65B13 protem was expressed in the VZ side of the ventral-most region of the midbrain -
where TH and Nurrl protein are expressed.  Thus, 65B13 protem was thought to express in

- 35

sed as i nd

B overnight a&t@gﬁt a el t!ésssp% gf?cﬁ%%}g %«;gesrxgaxicja{g? W %)éﬁ ttﬁ%%sewgﬂ%prgt% ;l‘nton ?
- X-100/PBS(het mtmteatpemtuwﬁ)c &8 mmu%ﬂ.c@hj—\ﬁﬂ@nmubatgbwth3d@b¢1@¥b '

ant-hannst G0 TR0, FrifC Ly Bl TG ER RS BRIEE

anh-mousedgﬁ'[anhbmd}gﬂmksbn,oiﬂ uglml,178% Blople dge)ut r@g@tﬂm}murqfoaﬂ hour.
~ The glassesrngjle a%h%gﬁlstéé é%r%lg gga%%ug L ﬁllo%%@hﬂﬁmmtﬁ)ml {0-dinfte wash with -

amno acl d sequence

* PBS(-) at r@sfn 8E@ekDutiOand were then gmbejided. nucl eoti de sequence

Sﬁﬁ&%j{oﬂtﬂe %pr%@l&g afi'zﬁ&'gs 8% %Qﬂfﬁyﬂrﬁlﬂﬁb&r\e@ressmn analysis by

. _ immunohistochemical staining using the produced anti-65B13 monoclonal antlbody showed
* that 65B13 was expressed in the ventral midbrain region at E12.5, Wthh corresponds to the

time of dopaminergic neuron devclopment (Fig. 13). A companson of the 65B 13 protein
expression with those of the dopaminergic neuron markers TH and Nurr] protein, revealed

dopaminergic neuron precursor cells

B [Bxampie 4] Detection of 65B13—Expressmg Cells by Flow Cytometry

Next, cells that express 65B13 were detected by flow cytometry using an anti-65B13



‘signal sequence portion is deleted in the am no acid
sequence of SEQID NO 3 or 4; and; (iv) a :

" nucl eoti de sequence having 95%or- nore identity to :
the sequence of nucleotidds 178 t0:2280 of SEQ I D NO
I or nucleotides 127 to 2079 of SEQ I D.NO 2, and '

~ being expressed specifically in a dopam nergi ¢ neuron

~. precursor cell of mdbrain imrediately after cell
cycle exit. 42 2. A vector that conprises the

. : _fﬂ?m@donalpﬁﬂ“}?H%I eotide of claiml. 3. A host cell that

Fneg Y Venasl Mbraaliygios kreibédiRomfE 10 Aimoude erobrybhier cell

P -t e WY T T T
- cellsin v:tr@ ohatpepbeded Bg oeldishycistiontaiffen {Iinditrogienjlie r’iﬂEn,Séb emnpkts

e s S by b oGP IBES i,

" fetal calf seﬁuﬂJl oM 88X AVPBSH,omiZBAS pabr ﬁﬁ@ldlﬂ)rlpamaquo(m i Subsequently, the
. nuc o .
e AR B R P PR LA PTG o

. 3 minutes, stninediivity Pialabelied antidiahsserdgermotbody Whmhlﬂaelsl‘bﬁ%lﬂl 1% fetal

10

 caserum, JFHERBTARBG o0 il Bl Yot B e mancr.

‘The 65813@@§tesﬁng:¢¢llsw&xmﬁssﬁ@:t¢d\b}°@swymt(y DOPAM NERG C

gﬁp Hon: S@%@%sﬁ%@@ 65B13 lpr%tﬁéis g%}‘@hetg&@& b$ BB ytometry

3 'usmg the gmpm - gﬁl&lmwp@ﬁiopal@@@bg@y (TEey 149- | ﬁwea baBed-yxpreene .

cells can be c&ltéctéay&itﬁnﬁ fP&{[ﬁaﬂgﬁt @By 18R pRIsGa @Ells are bcheved to be

I hventi on. expreSS|on of

o , B13
. separable amglébieatﬁﬂarb}f uﬁw@@ ﬂ@Wscéﬂt@E@te%@ml@etiW&f apel sqpter abgléc‘? pBI13

15.
- usefut for ratpPeiatioR ﬁféﬂ%&qnveewi%%ig% PE%?EWO%\

-protein is ﬂ#o% gl %E{e@ﬂnr d b cSiduYdnY, cﬁréﬁr%l@mim@tly\@élkeved to be

ability, for t ranspl ant erapy of .
%etﬂgar kinson's -
di sease. e

- _Industnal Apphcablhty

2.
. imvention. The cellular expression of 65B13 can be used as an indicator in selecting sultable

cells to be used in transplant therapy for neurodegeneratwe diseases such as Parkinson's

A novel 65B13 gene expressed spec1ﬁcally and transmnﬂy in doparmncrglc neuron
precursor cells immediately after cell cycle exit was obtained according to the present

| - d1sease in terms of their safety sumval rate, and network formation ability. In addition,

25 .

-since dopaminergic netiron precursor cells 1mmed1ately after cell cycle exit are selectively

obtained , they can be easﬂy differentiated into an appropnate state in vitro when used in

" therapy that require mature cells.  Moreover, dopaminergic neuron precursor cells obtamed

using the genes of the present invention can also.be used to isolate genes specifically

- ~ expressed in these cells.  The cells are also thought to be useful in developing

30

pharmaceuticals for neurodegenerative diseases such as Parkinson's disease. Since

: dopaminei*gic neuron precursor cells immediately after cell cycle exit are precursor cells

involvcd in early neuron formation, they are useful in elucidating the neuron maturation.
process, namely, 1dent1fy1ng vatious factors involved in the maturation process. Elucidation

| ~ of these factors is expected to contnbute greatly to the treatment of neurodegenerative diseases:

35

Moreover, maturation of these cells can be used as an index for screening substances that may

'regulate (inhibit or promote) the maturation process



(no suitable figure) 1/3 9 SEQUENCE LISTING <I10>
Ei sai Co., Ltd. <120> GENE SPECI FI CALLY EXPRESSED I N
POSTM TOTI C DOPAM NERG C NEURON PRE CURSOR CELLS
<130> El - A0203P <150> JP 2002-307573 <151> 2002-10-22
<160> 28 <170> Patentln Ve 2.1 <210> 1 <211> 2876
<212> DNA <213> npbuse <400> 1 gatgagccag atttcgggga
gt gt gcagag aggggacca tggaggggaa ccagtgcaae ct ggcctccg

CLARAL cct cgt

1. A polynucleotide comprising a sequence selected from the nucleotide sequences of

(i) to (iv): _
(i) anucleotide sequence comprising nucleotides 178 to 2280 of SEQ ID NO:

1 or nucleotides 127 to 2079 of SEQ ID NO: 2;
(ii) a nucleotide sequence encoding the amino acid sequence of SEQ ID NO:

3or4; _ _
(i)  a nucleotide sequence encoding an amino acid sequence in which a
signal sequence portion is deleted in the amino acid sequence of SEQIDNQO: 3

or 4; and,
(iv) a nucleotide sequence having 95% or more identity to the sequence of nucleotides 178 to

2280 of SEQ ID NO: 1 or nucleotides 127 to 2079 of SEQ ID NO:2, and being expressed
specifically in a dopaminergic neuron precursor cell of midbrain immediately after cell cycle

exit.



ctetgggcca gtecagegtg cctaactcta tttectttgc

gaoat aaaat gt gtgagagg cgagatcttg tgtttcaaag

ett cbagcce ggagagaatt 60 egtgetatea agaaagaagt 120
gggt acacac actcgggatg 180 gacatgcagg ctcatcgccc 240
catttcctac tgcgctctgg ggcgaapgag cagcat gacc
gettcgcaag gctecccagg acctgtégga atccggctgg

gt ggaaaaca agagcgcgaa tateccccaa actttectgt
:ggatccccgg ttgactgagc gcgctggaag gt ggggaaag

t ggacccgca gtggcactgg ggaggcggca caacctgcaq
cctgccccag ggcaggttcc ettatttctg tgcagtgcecc
ttgctgccta gtcatcactg aacagccaga gcgcgtacag
accttccagg tccacattaa caggtctccg tactaggegg

2gt cgtiggdgathatcaypradic pelypetaosds ofgiakgccct t ggt gact ct
gt caagcca tgcteggggc cggtgtectg tgttgtatgg atgcctectt

t gggt gget ¢ aggat gcggg, aagegcaggc cctttct .
Sact cqPaqe! RGOIRREDE o HTSAE G d gl vector of laim 2.
ctgtccggat gagtggtcct ggacatggtg tgggctcgtg
gt ggt cc gect gt ggaa, at cacgacc cctetgtg
4ttccé§ﬂ§%%ﬁ§?8529%§@’ d%ﬁy3?¥%&e§g%%géaggg gt et gct gag
t gcccagect acgtgggcca cgaggt cagc acccattctg
cagct gt gt.c tcaggt gct g. cgact at gt ct gact
5. gaggHFERIod ERTE § GO ETR L HhEeed Pedgyasrde sequence selected

fréte 91'?9@99}3 %) L HOR6tENeqtdde LaGbATng RuoleoBd& 1I8Y6 LOLE GUSEQ 1D
cagf ggacta tactggatat tt gaagatg gcceaactgc tetaggttg

Ngct et rupdentidec Eclyctga Ogég Hpg za@@ @@gglgggﬂe sequence encoding
th%: é@@g%gg%%qﬁégg o*SEY AV 397399 (A5G YIIE& RSB BAARGding an
amino acid sequence in which a signal sequence portion is deleted in the amino acid

sequence of SEQ ID NO: 3 or 4.



GENE

aget begggc tgcagggctg gtgaacgcac gctcgcectcc

gacgagggct ccggaagt gg caggagtccg cgagtccaga

gdagcat ctg cgccatggct gggaggaagc aggat gggct

cggggaattc aggcatcgta acgtgatggt ctggagttcc

tactgtggtt aggacaaggc . atggcgccac etgttacact.

t gcaggaggg gctacaggtg tcgtdcaga gaagcgccaa

ctaagt ccgt acccacttcc Ceacgctug agccgaggag eccct gt agt

gt gt gt ggt tettggaggc agst actttaccac tccacttggg
cagccacctc actactaa q%ggg%cgga ggcagcagtg
Gaaaaagay. [AU (F FgaEEr I CIa t RO SR BT BE AIQRAMINERGIC NEURON

gatttctggg gggaaagabprtoksoragktgrgat gact aaa
agagaagat a aagaaataat ttcattatct aattgaatcc

aagaatactt gaktcagaac attacaagca ggagcaat at
tactttgcag atgaccatc ccaccctacc gggaaccaaa aaggaat ggg
at pyviel gerteaiSB13 expressed specifically and transiently in dopaminergic neuron

precursor cells immediately after cell cycle exit was obtained by the present invention. The

cellular expression of 65B13 can be used as an index to select cells that are suitable in terms of

their safety, survival rate, and network formation ability, for transplant therapy of

neurodegenerative diseases such as Parkinson's disease.

~{no suitable figure) y



cacatcettt gtetccacce ggtcttggaa aagttgatga
- tcaggactgt ggecgotttc agggacaaag. tgcat eaaga
- cccaccgegt atggecacta gtagggtgga at aaaagggg
ggacceccag agccaccagc tcttctgttt .ecaacccttc
ccat gagaaa atgggaacta ggaaggat aa cctggccaat
tettgact ec aat agaagaagaggcaaaga gtggccctga
acagtgattt actacaaggt t %}g ggccagccacatct '
.ccacccecca-atttgagctc g agac gccat at agt caaaactgaa _
kaCat t caag gggatacgga cata acaa aagtatagce ttcataaag:
at gaagggga -t gcaaaa g@ﬁﬁ' a¥6 1860 ggttettgag )
"~ 1920 tcgaggggtc 1980 accgccctct 2040 ggacttagtc 2100
t ccecgt gcc 2160 tggaactocc 2220 tcatgtgtga 2280.
B - gtgttgtcca 2340 cattgaagga 2400- caaagtggat 2460
- <110> Bisgjt fect 18520 tggaagt agt 2580 at caagat-ga 2640
ce tacatggetg 2700. at apagaaag 2760 ctettgggdt 2820
: aaaaaa2876 . <400> 2 :

<120> GENE SPECIFICALLY EXPRESSED IN POSTMITOTIC DOPAMINERGIC NEURON PRE"

CURSOR CELLS

<130> E1-A0203P

<1505 JP 2002307573

151> 2002-10-22.
<1605 28
<170> PatentIn Ver. 2.1

o> 1
. <211> 2876,
<212> DNA

{213>. mouse

400> 1

| gatgagccag atttcgggga ctctgggcca gacataaaat cttccagccc ggagagaatt 60

| gtgtgcagag agggegcteea gtccagcgtg gtgtgagagg cgtgctatca ‘agaaagaagt 120
.tggaggggaa ccagtgcaac cctaactcta cgagatcttg gggtacacac actcgggatg 180 -

ctggeetecg ccctcctcgt tttcctttgc tgtttcaaag gagatgcagg,ctcatcgccc 240 :



~ gagagaattg
. cctgtggaat

ttccaccaga

‘gaaagaagtt
t cacgaccag

accecttcca .

- Hct egggat gc t ggt occggt

ccet ct gt gt

cccacaggga t ot get gagc -

tcccgacctg

gcccagectc cgtgggccaa gaggtcagca cccattctgc

aget gt gt et . caggt gct ga gactatgtat aggctgactg
aggggt ect g tggtettggg tteccagcce tccggaaccc

-ggagagggac gtggctggtg ggégiagaga ggaggggaac

tggcct cecge act ggat atc t4 tga cccaactgca

‘ ‘ctctggttgc cccctgaact ccacgctgaa gtcatgatga - -
catticgtyaeacaggeage cagast gt phtcattgy agaeggaggeegsctgcce 300‘

.~ acgeggtegg aggcaaaa6c ggcgegggaa gctccgggcc ' -

tgegetgtaggoetgiact g arggcbegt e tagiaphcta aregbgEpyet tgctetages 360

o . cggaagt gga  -aggagt ccga gagt ccagat cagcatctgc :
- ggcgaagddyatctiagagagitggaacazeC theidzaght cggggmct:cagccagtggc 420"

ggcatcgtat cgtgatggtq tggagttcct actgtggttc. -

cagcatGUAC 3agU thygrgeetsmat Ytiamanty aggagurgggagagtyccag 430

L bt acaggt gg cgttgcagat .aagcgccaac taagtccgi g :

i gcttcgé@@@ehg@@ace@w@hgmaggeg&ggag@ agcidicatt geccccagaa 540

gt gt gt ggt g ‘ct t ggaggca ggggggacag cataccacc ccacttgggc .=

: '. gctccca@c‘gc aeetdlgege HecdtOrdiaCagadcgyt£iangisime tierhttget600

, gccagt ggcc gagt gccagg Cocccagaag i ggaaat ct ga ,
, facctgt@@ Qt%ﬁi}g%tﬁ@@a&ﬂﬂ:ﬂ bed gL ta9€§£§g3;&9bcgagatggg 660

- . - gagaaggtga gcgaaggggg gccactttcc cgcagcacgg a
atccgel 66009886 G 503k RaLEdagehl &g eed a%@g&gig“gtcggactggaaca 720
: “"acagccctge tttgcectecc ggetcactgg ggcecctggee '

gtggf:trigz;gc%I LefaRkcOladRIA o cCheEdAt3h 08 at ok 3BT BEzatctge T8O
gagatottgg gtttcaaagg agcatgacct cttcgcaagc

t ggcaagga.-

agagegllfL %9@&%&:08@%@%@9@% g@%‘ég% cttgg?eﬁ,%%Qagagccttcag
, gagcgcgaag at-cceccaa ct gt.g -gat ccccggf -
tatcccé&éc%gg‘%ﬁtw%ttgg(@@%agt 99&%%@9@ t% Q%%%aégagaaggtg _

gaggcggcaa aacctgcacc -ctgccccaga

840

200

%aﬁgcgaagggg,950
0 "acat gcaggg

'actttcgf:gq,gggéaea Ecztié E};%EEQ% Ccé:gggﬂét%t%gg%ggggé v
LS gﬁsﬂr%cc%ggttc_ 10’20_ -

' g'gatcc‘flé%t(E %%g%g% éég%gcag%%g gé)

' ,ctgactga&ggggtcgttgcégo Q:gggggc@ac ccggc;&%%:cg g_aa_gc_.gccaa -ccgcag‘cacg _1080 . o

L gegetggaag tgttgtatgg'acccattc-tg -caggc_:aaaac ctaagtcegt gtecgtggac 1140

gtggggaaag atgéctcctt Qagctgtgtc -ﬁggjcgéggéa a-cccacttcc 'aéggétaacc' 1200
‘.";j:ggat';cq-gca tgggtggctc 'tcéggtggtg ég.'crt'c.cggg_c- jcr_:'a_::-acrgrc‘tg_cg gcttccgfc-c' 126b :
; g‘tggcacfgg_ aggatgeggg c_'gactatg*l!:a'tg-cégggcfg- égéCga-ggag aac’:g‘ggfcté 1320
‘lgg'aggcggca aggcgcéggc gaégctgaéf gtgagcgéaé,caélcj:gtagt_-gagégcec.tg 1380
:‘ .cagcctgcag cargcctftc‘t-garggg-gtcct_ gbtcgcrc-t.c,é‘ ,ggtgtgtgg’t ‘g‘_tr-t'tgcctcc i440
éctéccc-cag- act'cggtggt :ttggtcttgg- gécggég'gct-'tcttggaggp éégcfcactg 1500 _
: -g.gcaggtth tagt_ggaagc bttcccégcc -ccggaag'tgg agégé_égaéé gg-gccctggc 1-560
cttétttctg tgctacacat tt'crc-ggaac_c_'cj.a_lgga'g;tccg'_"actttapcac_ cgécttcaac' 1620
rrtgdagtgccc gcaaccggct agga-gaggg.a, Cgégtccaga tcéacttggg- ccgtagagat, 1680 -
ttgetgecta etgtecggat tgtrgg.,c‘:tggt_r gcagecatetg ca'gc‘caccfcr tc,tcctta-tg. 1740

gtcatcactg gagtggtcet ctgctgctgg cgecatgget ctetetctaa gcaaaagaac 1800



720 gcteggggca: 780 ggt gt ect.gcH840

900 tgCctecttc 960 gggtggact 1020

1080 agcgcaggcg 1140 agcctttctg 1200
1260 agt ggaagcc 1320 gctacacatt 1380 -
1440 tgtcoggatt 1500 agtggtcctc 1560

t caagccact
-gttgtatgga

_ ‘ggat gegggc:
. ctcggtggtt

_ caaccggcta
. tgctgctggc

.Cctacttact .taccacCca

, gcgagggca acatectttg

gccatggctc ccagttcacg-
gaggaggcct atgacttcaa

ttggtcegéwt‘ﬂbgmaeg cagabeagt gtéaittoagytegaggust g@aggagaca'
- Ccgccactc gacttagtcc

gdcca ccaacggtta
cagtgatttg ct acaaggtt-

t ggt ccggat gcagcagt.ga

ggcagcagnnagadgee i dicgagtedteC gategghet &hgﬁgﬁtgttaggttcttgag
t oaccagcta cetteccgta tccatctac

- ganaaaBERE cYGOLacd68Rakei GEAJAESaLEA0L 1RUBEAQE0tdBNR et

cccaggaagc 1620

cccagggact 1860. act gt acaga 1920 cat gaaaccc 1980

agtgtghged &‘ﬁﬁédcﬁté@”g%aﬁ@@@c&aﬁgzﬁkg%kg& RIteAGRACA Lt
" <210> 3 <211> 700 -

tcctacttac tatgacttca agccacatct

ttacaagcat

ccgatcggtc
pctqpqtgca
rttcaccagbt
'-pccttcécgt
'-atCCatcict
‘:gatttctggg
gggaaagété
tctcbaégtg
aatgactaaa
agagaagata
aagaaataat
_ttcattatc#f
'éaﬁtgaétcg

aggéatactt

<2105 2
211> 2243
<212> DNA.

T 4213> mouse

<400> 2 -

tcecagggac
gactgtacég

acatgaaacc

.atgctaCCft

ccaagfgaag

gégtcagaac
‘éttacaagca

-ggagecaatat

tacttigeag

tatgaccate

ccaccecace

gggaaccaaa

aaggaatggg

atgttfaaﬁa:

. 2220 2

agcgagggca

cacéfccttt

gtctccaccc

ggtcttggaa'
-aagttgatgd

tecaggactgt

ggeegettte

agggacaaég_

tgcatcaaga
ccga¢cg¢gt

étggccacta

gtagggtegga

atazaagegg

ggttatctta

ggacecccag

agccaccage

tettotgttt

ecaacceote
tggtetacac

ccatgagaaa

atgggéﬁcta-
ggaaggataa'
Qctgggcaat
tettgactee

aatagaagaa

gaggcaaaga

CO&CGCCCC&

atftgagctq

gtctécagac

gccatatagt

caaaactgaa

'tcagftcagc

gacattcaag

gggatacgga

catatgacaa

aagtatagce

ttcettaaag

atgaagggga

tgcaaaaaaa

ggacttagtc

'tccecgtgcc
tggaactoce:
tcatgtgtga

:gtgttgtccar

cattgaagga

Caaégfggat

atggﬁgactaf

tggaagtagt

atcaagatga

'ﬁacatggctg

atacagaaag

ctettggget

aaaaaa

agcgagggtt cccatt gt gc aaggaticcaa gaagacctg

1860

1920

1980

2040 -

2100 _

2920
2280

2340

2400

‘2460

2520

2580-

2640
2700

2760

2820

2876



K A

- <212> Pia <213>
- ‘Leu Val
- Ay Ser
: Val
-Cys Al a
Trp Thr
H s Asp
Al-.a 85HHO9095 Ser
My Se Arg
;-gagagaﬂéngﬁaigFﬁgﬁaa

Val

Lou

‘ gaaagaagtt

- .ctegggatge

tggtcccggf

'cqtgtggaaf
- tcacgaccag
':ccctctgtgt
':.tcccgacctg;
‘ttccacpaga

E aéccqttCCé'
'ViCécécéggga
tctgﬁfgagd
gccgagcéta
_'cgtgggcéga

‘-rgaggtcagca'

cccattctgc

_ agetgtgtet

'_jcaggtgctga’

gactatgtat

aggCtgactg.
. aggggfcctg
tggfcttggg
"tfcccégccc

tceggaacee
- ggagagggac

-gtggetggtyg

Ser -

ggaggggaac
tggecteege

adtggatatp

_tggaagatga

cccaactgca

ctctggttgc

cccctgaact

ccacgetgaa

gtcatgatga
gggacacagc_
'cccagactgt

ctgtecactgg

ggtiggaget
acgcggtege
aggcanaacce

ggcgegggaa

_gctppgggcc

gecagggeiga

tgaacgcacc

ctegecteca

acgagggbtt

cggaagtgga

'aggagtccga

gagtccagat

cagcatctge

Phe Leu
Pro
202530 -
Leu Gy
Lys Asp
Lou Hi s

‘Ala Tyr

Tyr

SRR

Pro Al a 100105110 Adn Lou Hs Va

Adn

GQu Leu@u Asp Au

mouse <400>3 Met Leu Ala Ser Ala Lett
"Cys Cys.Phe Lys Ay His 151015 Ala-
H sPhe Leu Gn An Pro Qu Asp Mt -

Leu Leu Ay Gu Gu Ala Arg Leu Pro
My 354045 :Sly Leu Val -
Gy Lou Ala Loarry Gly Gu-Arg dy Gn .
Ile Lys
Gn. Aa Ser Gn A a Gy
Met

33qicpmz)ugpﬁgqgﬂgth&Ig@ggggy gtgaiagtas 60

cagtgcaacc

cctectegtt

-ggggaattca
_ggcatcgtat
cgtgatggte:

tggagttht

actgtggtie

ggacaaggce:

tggcgccaCG

tgttacactg

geaggaggga.

ctacaggtgg

cgttgeagat

aagcgccaac

taagtccgtg

cecactteoea

cadgctgqgg
gécgaggaga
ccctgtagtg
gtgtétggtg

cttggaggea

ggggggacag

ctttaccace
ccacttgggc

dgceacctcet

ctaactctac

‘ttectttget

gccagtggcc

gagtgccagg

cocccagaag

-ggaaatctga

égagafggga

actggaacag

ttgatctgca

agccttcagt
gagaaggtga
gegaaggegs

gceactttee

cgeageacgg

tecgtggacg

ngatéacct

cttcggtccg
acgggtoteg
acagcéctgc

tttgcqtbcc

ggctgactggr

ggcectggee
ggcttcaact
cgtagagatt

ctecttatgg

gagatcttgg

gttteaaagg

agcatgaCCt

cttegeaage:

'qfccccaggt

cctgtcggég

tceggetgga

tggaé&aéac
gagcgegaag
atccccbaat‘
ctttectgtg

gatcceceggt

tgactgagcce

cgctggaégt

tggggaaaga

ggaccecgeat
tggcadtgga:

gaggoggcaa

aacctgcace

’ctgccccaga

géaggticct
tfétttctgt
gcagtécch
fgctgcctac

tecatcactigg

ngtacacaca

acatgcaggg

ccacattaag

aggtcteega

actaggegge

tcgtggggat

tgegageage

cttattcctg

-ccaggccctg
ggfgéctctg
:tqaagccéct
gcfpggggéa:

ggtgtectge

gttgtatgga

tgéctcgttg

gggtggctci

ggatgeggge

agegeaggeg
agcétttctg
cteggtgett
agtggaagce
gétacacatt
caaccggcta
tgtccggatt

agtggtccte

-123_'

180

240
300.
360

420

480
540
800 -

660

720

780

840

900

960
1020
1080

1140

1200

1260.

1320

1380

1440
1500

1560



-Pro Ser Val Ser Lou'Val Ala Ay Val Pro Ay Asn Leu
Thr  Gys Arg 130135140 Ser My Ay_ Asp Ser My Pro Al a
"Pro.Qu Lou Leu Trp Phe Arg Asp 145150155160 Ay Tie
Phe Hs-Gn Tim Thr .Lou Lys

My -Leu Asp Al a Ser Ser

Asp
Leu-

Thr

Pro
- Tyr
tgetge@ge
agcgagggtt’
cocattgted
aaggatccaé
1gaagbtcctg
- cotacttact
. gcgagggcag
-acatcctttg
,tctccacdcé

. gtcftggaat
' agttgatgac'

 caggactgtt

<210 3.
- <211> 700

212> PRT

165170175

Phe Leu Thr
Leu Tie IC My Ala
Thr. Ay Arg Asp Th

Pro Ser

Ve

Ser

LyS-Ala Thr Ay Thr Val du Asn Thr
. H's Asp Asp Ay Al a
G n Ala Leu 195200205 .

Yal Thr Leu Ser Leu Gn

Pro Pro 210215220 Met Val Thr Leu Ser:Ala Gu Pro
EhcaﬁgxthJtct@kqtaagych@aagpgct tggtceggat cccaggaage 1620

ccagticacg
—é—cadcgacca

ccaacggtta

,gaggaggcét
atgacttcaa
'gttatcttac

gacccccaga

gccéccagcg

cttectgtttg

‘caaceccteo

ggtgtacact

.-<213>7m§ﬁse;

<400> 3 -

tggccctgag

cagtgaﬁttg

ctacaaggtt
'cttcttgcca
_gceacétCag

caccecceat

tttgagetet

‘tetecagaet.
lcﬁatatagtg

aaaactgaac.

cag

gaggagacag
gftcttgégg
cgaggggtea

ccgeectcte

-gacttagtcc

“cecegtgeet

ggéactcccé-

catgtgtgaa

thttétccag

attgaaggag

geagcagtga

aaaaagagge’

gtgtgagCCt
cgatcggtct
ctccelgeag
tCaccagcfa
cettecegta
tecatetete
étttctgggg

ggaaagatca

ggaceggggt

tctggagéca

'tagccttggg

cccagggact
actgtacaga
catgaaaccc

tgctacctig

caagtgaagg

agtcagaaca

ttacaagéat

1680

1740

1800  '
1860
1920 7 
.1980'l_;5 |
2040
2100
216@5_::’

2220 -

2243

- Met Lgu Ala Ser Ala Leﬁ Leu-Val_Phe‘Leu Cys Cys‘Phe Lys Gly His

1

5

10,

15

 Ala Gly Ser Ser Pto'His Phe Leu Gln Gln Pro Glu Asp Met Val Val

20

30 .



'225230235240 val Thr Phe LBU Cys Gn Aa Thi Al a Gn.
- Pro-Pro Val Thr vy Tyr 245250255 l\/g Trp Ala Lys Gly
@y Ser. Pro Val -Len Gy Ala My Ay. Pro My 260265270
- .Leu du Val Nal : Ala Asp -Ala Thr Phe Leu Thr Qu Pro _
" Val Ser Cys 275280285 Mu Val Set Asp Ala Val .dy Ser -
Ala Asn My Ser Thr Ala Leu G n 290295300 Val .Lou Tyr
@y Pro Ile Len G n Ala%g gro Lys Ser Val Ser Val
‘340H345350 Ser dy:Pro Léu Arg Leu Pro Ser Val
Ala. Leu U Asp Ata dy: 355360365 As VaI QIS
Lo Lon Glialhn @l A6 AmeqLet GronrchyaLion 6y ey
- 370375380 Lys Ala "G n Ala Arg Lea Thr Val- Asn AI a Pro
Prdﬁhal Val Thr Ala %@5390395400

“Gly Leu Val GIn Trp Thr Lys Asp Gly Leu Ala Leu Gly Gly Glu Arg

s0. . - 55 T

"'Asp'Leg P:o"G1y]Tfp Ser Arg Tyr Trp Ile'Ser Gly Asn Ser Ala Ser

665 . .. 10 o180

Gly GIn His Asp Leu His Ile Lys Pro Val Glu Leu Glu Asp Glu Ala

8 . .80 - 9

© Ser Tyr Glﬁ—Cys Gln Ala Ser Gln Alé'Gly Leu Arg Ser:Afg Prq Ala

T 105 P 1o

" .6ln Leu His Val Met Val Pro Pro Glu Ala Pro Gln Val Leu Gly Gly

Cus 10 S 1ss

: Pré'Ser Val Ser-Leu Val‘AlarGly Val Pro,Glﬁ-Asﬁ Leu Thr Cys Arg :

130 135 . 140

Ser Arg'Glylﬁép Ser Arg Pro Ala Pro Glu Leu Leu TrprPhe_Arg Asp

145 . 150 - - 156 S 180

GliAIle Arg Leu Asp Ala Ser Ser Phe His Gln Thr Thr Leu Lys Asp

165 S 170 TS



Lou

‘Gn Pro Ala Pro Ala Phe Leu Arg’ Gly Pro Al a Arg -

‘Leu G'n. Cys 405H 410415 Val Val Phe Ala Ser Pro Ala .
~Pro Asp Ser -Val Val -Trp -Ser -Trp Asp 420425430 Gu Gy
Phe Leu u Ala Gy Ser Leu Ay-Arg Phe Leu:Val Qu -
. Al a 435440445 9/39 Phe Pro Ala Pro Gn Val Gu Gy
Gy Gn dy Pro @y Leu |
-1le Ser Ay Thr- GnGI
465470475480 Ash Cys, Ser
Gy Arg Val Gn lle Hs -

Asp Len Len Pro Thr Val

| e Ser 450455460 Val Leu His

A# p Phe . Thr Thr Ay Phe
Arg Asn Arg Len Gy Gn |
465490495 Leu-dy Arg Arg

‘Arg Ile val Ala Gy -Ala

: ' 500505510 Ala Ser Ala Ala Thr Ser Len-Len Met: Val- Il e
LYS AlarFﬁhrd?rlﬁ il?hr Wﬂdl GleaAsnsThsd@goBhe Leu Thr Pro Ser Ser

 His Asp

180 185

Asp Gly Ala Thr Leu Ile Cys

195 o 200

'__Prd Thr

210

Met Val
295
. Val Thr

- Arg Trp

Leu Glu

Al

6ly Arg Asp Thr Ala Val Thr

215

Thr Leu Ser Ala Glu Pro Gln

230

Phe Leu Cys Gln Ala Thr Ala

. 245

[+¥]

_L&S-Gly-Gly;Ser Pro Val

260 . 25

Val Val Ala ﬁsp‘Ala Thr Phe

275 - 280

'Giu V313

290

:Val Léu

Ser ‘Asn Ala Val Gly Ser Ala

295

Tyr Gly.Pro Tle Leu Gln Ala

- 190

Arg Ala Arg Ser_Gln Ala Leu

“206

Leﬁ Ser Leu Gln'Ty:'Pro'Prc

290

Thr Val Gln Glu Gly Glu Lys

235 R 240

Gln Pro Pro.Val'Thf Giy Tyr

280 - . 255

Leu Gly Ala Arg Gly Pro Arg .

270

Leu Thr 6lu Pro Val Ser Cys

285

Asn Arg Ser Thr Ala Leu Glu .

300

Lys Pro Lys Ser Val Ser Val



Cys
Leu
" Ser
- Ser
-Ser
-@n
- Tyr

S dy

- Pro
305 Pro

Cys Trp Arg His Ay Ser Len Ser Lys G n Lys:Asn

‘Val Arg 530535540 |le Pro Ay Set Ser Gn dy-Ser - ..

Ser Arg Ay Pro Gn Qu G u 545550555560 Thr Ay -
Ser Qu Asp Arg- Gly Pro Ile Val H's Thr Asp H's -

565570575 Asp Len Val Leu G n Gu. Lys G.n Al a Leuf

Thr Lys Asp Pro Thr 580585590 1 0/ 3.9 Asn Ay

Tyr. Lys Val Arg GIy Val Ser Val Ser Leu Ser Leu .

595600605 A ti Al'a #ro3Fy Ay Gy Lou Phe Leu
Pro Pro Ser Pro Ile:@y 610615620 Leu Pro Gy Thr

Thr Tyr ‘3@ Asp Phe Lys PBd5Hi's Lou Asp Led20- _
625630635640 Nal .-Pre Pro Cys' Arg Lea Tyr Arg Ala Arg__

Ala dy Tyr Leu Thr Thr Ser Pro. Pro Ser HIS Gln Arg

Lou

G n.Thr H's Val

. Asp Val Gly Lys Asp Ala Ser Phe Ser Cys Val Trp Arg Gly Asn Pro

325 330 .33

Leu Pro Arg Ile Thr Trp Thr Arg Met Gly Gly Ser Gln Val Leu Ser

340 - - 345 . 350

‘Ser Gly Pro Thr Leu Arg Leu Pro Ser'\}a:I-Ala_Leu Glu Asp'_Aia Gly -

85 .. 360 . . 365

Asp Tyr Val Cys Arg Ala Glu Pro Arg Arg ThrrGly Leu Gly Gly Gly

370 -

375 | 80

" Lys Ala Gln Ala Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr Ala

385

390 395 400

rLeu'Cln-Pro'Ala Proiﬂla Pﬁe Leu Arg 6ly Pro Ala- Arg LEu‘Gln‘Cys"

405 o0 415

~ Val Val Phe Alé Ser Pro Ala Pro Asp Ser'Val Val Trp SérrTrp Aép

420 425 - 430

© Glu Gly Phe Leu Glu Ala Gly Ser Leu Gly Arg Phe Leu Val Glu Ala

435 440 | 445



. --690695700 <210> 4 <211> 650 <212> PRT 1 1/3'9 <213> -
mouse <400> 4 Met Leu Al'a Set. Ala Leu Leu Val -Phe
. Leu Cys Cgs Phe Lys Gy H's 11015 Ada Gy Trp Ser My
- Tyr Trp.lle Ser Ay Asp Ser Ala Ser GL G n 202530 Hi s
" Asp Leu His Ile Lys Pro Val Qu Leu Au Asp Qu Ala - .
Ser Tyr 3540H45 mu Cys G n Ala Ser Gn Ala Ay Leu .
Arg Ser Arg Pro Ala @ n_Leu 505560 Hi's Val Mt Val .
Pro Pro Qu Ala I'Dr'o'Gi;rfa’fSlf3 eu dy Ay Pro Ser =~
_ Phe Pro Ala Pro Glu Val Glu Gly Gly 6in Gly Pro Gly Leu Ile Ser

450 : 455 480

’ Val Leu His Ile Ser Gly Thr Gln Glu Ser Asp Phe Thr Thr Gly‘Phe

465 - a0 415 . 480

-A:AshrCys,Ser Ala Arg Asn Arg Leu Gly Glu 6ly Arg Val Gln Ilé His

485 490 S 495

- Leu Gly Arg Arg Asp Leu Leu Pro Thr Val Arg Ile Val Ala Gly Ala -

500 . 505 510

_ Ala Ser Ala Ala Thr Ser Leu Leu Met Val Ile‘Thr'Giy‘VaI'Val Leu .

515 - 520 525

3 Cys CysrTrp Afg His Gly Ser Leu Ser Lys Gln Lys Asn Leu Yal Arg- .

530 - B335 540

Iie Pro-Gly Ser $er G1u Gly Ser Sef Ser Arg Gly Pro Glu Glu Glu -

545 . s0 555 560

Thr Gly Ser Ser Glu Asp Arg Gly Pro Tle Val His Thr Asp His Ser

565 - . 870 . 5T5°

Asp'Leu'Val Leu Glu Glu Lys Glu Ala Leu Glu Thr Lys Asp Pro Thr

| 580 o s8s 590



Val- Set Leu Val Ala Gy Val Pro Ay Asn Leu Thr Cys
Arg Ser My 859095 Gy Asp Ser My Pro Ala Pro'@u Leu = .
Leu. Trp Phe My Asp Ay Ile 100105110 My Leu Asp Ala.

Se Ser Phe Hi.s Gn. Thr Thr Leo Lys Asp Lys Ala.
115120125 . Thr @y .Thr. Val d u-Asn Thr

‘Thr Pro-Ser Ser His Asp 130135140 Asp Ay Ala Thr
lle Cys Arg Ala Arg Se ) a Len Pro Thr -

Agp@%?% /al Thr Leu Ser _
G n Tyr Pro Pro Met Val 165170175 Thr Len Ser Ala Gu

145150155160 G y Arg a .Val

‘Pro Gn Thr Yal Gn Gu Gy Gu Lys Val Thr 180185190
Phe Leu Cys. Gn Ala Thr Ala Gn Pro Pro Val

Asn GlWy'IiyrAﬁ'gr Ty Val Arg Gly Val Ser Val Ser Leu Ser Leu Gly

595 600

Glu Ala Pro Gly Gly Gly Leu Phe Leu Pro Pro Pro

605

ASer Pro Ile-

610 - 615 . 620

_Leu Pro Gly Thr Pro Thr Tyr Tyr Asp Phe Lys Pro

625 830 - 635

His Leu Asp

Leu Phe Lou

Lea :

Lo,u'

Thr Gly

Gly

Leu

640

. 'Val_'Pi*O _PI"() Cy‘s""Arg Leu T)%r Arg Alé Arg Ala Gly Tyr 'Leu Thr Thr -'

645° . 650

-','P_r.o His Pro Arg Ala Phe Thr Ser Tyr Met Lys Pro-

660 . 665

- Prb Pro A'sﬁ Léu'Ser- Ser Gly Thr Pro P.ro Phe Pro';

675 :‘ 680

Ser Pré Pro Ser His Gln Arg Leu Gln Thr His Val

690 895 700

210> 4
<211> 650

<212> PRT

. 655

Thr Ser Phe

670

Tyr Ala Thr ]

685

GIY

Leu



195200 205 Ala Lys Ay Gy Set Pro Val Leu Ay Ala - .
Arg Ay Pro Arg-Leu G u 210215220 Val Val Ala Asp Ala. - -
- Thr Phe Len Tht Qu Pro Val Ser Cys du Val : o
1225230235240 Ser Asn Ala Val Ay Ser Ala Asn Arg Set .
- Thr Ala Leu G u Val Leu 245250255 dy Lys Asp Ala
- Ser Phe Ser Cys Val Trp Arg. Ay Asn Pro Leu Pro .
275280285 Arg Ile Thr Jrp. T%r My Mt Ay Sly Ser @n-
Val Leu Ser Ser Gly-.2913 3 C?Pro Thr Lea My Leu Pro
~Ser Val Ala Leu Qu Asp Ala Ay Asp Tyr V 1 Cys Arg
<213> mqugeG u Pro Arg Arg Thr Ay Leu Ay Ay dy Lys Ala
325330335 G n Ala My Leu Thr Val Asn Ala Pro Pro Val
~~Val Thr Ala Leu G n 340345350 o ' o
<400> 4
. Met Leu Ala Ser Ala Leu Leu Val Phe Leu Cys Cys Phe Lys Gly His

5 w15

rfAla Glerrp Ser Arg Tyr Trp Ile Ser Gly ASQVSer AIa.Ser-Gly'Gin

20 o 25 30

: His'Asp'Leuins Tie Lys Pro Val Glu Leu Glu Asp Glu Ala Ser Tyr

3% . 45

Glu Cys Gln Ala Ser Gln Ala Gly Leu'Arg'Sgr'Arg Pro Ala Gln Leu

50 . 55 60

His Val Met Val Pro Pro Glu Ala Pro Gln Val Leu Gly Gly Pro Ser

- {55 | 70 . 5 80

Val SerﬂLeu Val Ala Gly_Vai Pro Giy-Asn Leu‘ThrVCYs-Arg'Ser Arg

8 90 95

Gly Asp Ser Arg Pro Ala .Pro Glu Leu Leu. Trp Phe Arg Asp Gly Iie

100 | 105 .. 110

‘Arg Leu Aép Ala Ser Ser Phe His Gln Thr Thr Leu Lys Asp Lys Ala

115 ' 120 125



‘Pro Ala Pro Ala Phe Leu My Ay Pro Ala My Leu Gn Cys..
Val Val 355360365 Phe Ala Ser Pro Ala Pro. Asp Ser -Val

~Val Trp Ser Trp-Asp Au Gy 370375380 Phe Leu G It =
Ala Gy Ser Leu Ay Arg Phe Leu Val Gu Ala Phe Pro

©'385390395400 1 4/3 9 Ala Pro Qu Val Gu dy Gy
Gndy Pro dy Leu Ile Ser Val. Leu 405410415 Hi s
Ile Ser Gy Thr Gn Gui}%' p Phe Thr Thr Ay Phe
Asntys- _420H425430 Set A’g Asn Arg Lou My G u
Gy Arg VaI Glle H s Leu wy 435440445 Arg Arg Asp

- Leu'Leu Pro Tin- Val Arg lle Val Ala Gy Ala Ala Ser

) 450455460 Ala Ala Thr Ser Leu Lou Met Vval Ile Tin-.
Thr G1@ Thrvakl Wk Asu ThysL@y $hel Yeu Fbr Bar S6t (Be@ ylsé\rspSer _
Ser. ArgGIyProGIanGIuThrGIyT

130 . 135 : - 140

 .Asp Gly'Ala Thr Leu Ile Cys Arg Ala Arg Ser Gln Ala Leu Pro Thr |

145 150 185 . 160

. Gly Arg:Asprhr'A131Vélehr‘Leu'Ser Lgu'Gln3Tyr Pro'Prq‘Mét Val -

65 - - 170 s

" Thr Leu Ser Ala Glu Pro Gln Thr Val Gln Glu Gly Glu Lys Val Thr ~

10 . - 18 . 190

Phe Leu Cys Gln Ala Thr Ala Gln Pro Pro:Val Thr 6ly Tyr Arg Trp.

195 2000 205

Ala Lyé-Gly‘Gly Ser Pro Val Leu Gly Ala Arg Gly Pro Arg Leu Glu

210 o215 0 220

Val Val Ala Asp Ala Thr Phe Leu Thr Glu Pro Val Ser Cys Glu Val

225 . o230 235 . 240 .

Ser Asn Ala Val Gly Ser Ala Asn Arg Ser Thr Ala Leu Glu Val Leu -

245 950 255

“Tyr Gly Pro.1le Leu Gln'Ala Lys Pro Lys Ser Val Ser Val Asp Val



'500505510. Set Ser G u Asp Arg My -Pro Ile Vai- His Thr~
- Asp His Ser Asirieu 515520525 Val Len Gu Gu Lys da

Ala Leu @ u Thr Lys Asp Pro Thr Asn @y 530535540 1 -

5/ 39 Tyr Tyr Lys Val Arg Ay Val Ser Val Ser. Leu
Ser Leu Ay G u Al a 545550555560 Pro. Ay Gy Gy Leu-
Phe Leu Pro Pro Pro.Set. Pro Ile Ay Leu Pro 565 -
-570575. Gy Thr Pro Thr_ Tyr Tyr Asp Phe Lys Pro H's
"G n Asp Leu Val Pro 58b58858(° Pro Cys My Led Tyr
Arg: Al aJArg Al a Aylyr Leu Thr Thr Pio Hi s 595600605
Pr.o I\@B(N a-Phe Thr Ser 26§r MetlLys Pro TR70Ser Phe Gy
+ Pro :Pro 610615620 Asp Leu Ser Ser Qy- Thr Pro Pro -
~ Phe. Pro ‘Tyr Ala Thr Leu Ser Pro : o
Gly Lys Asp Ala Ser Phe Ser Cys Val Trp Arg Gly Asn Pro Leu Pro

215 . 280 285

Aig 1le Thr Tfp'Thf Arg Met'Gli,Gly-Ser'Gln Val.Leu;Sef Ser:Gly

‘200 - %98 - - 300 .

 Pro Thr Leu Arg Leu Pro Ser Val Ala Leu Glu Asp Ala Gly Asp Tyr

305 - 3100 35 - 320

Val Cys Arg Ala Glu Pro Arg Arg Thr Gly Leu 6ly Gly 6ly Lys Ala. -

326 .30 . 33%

Gln Ala Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr Ala Leu Gla

340 345 350

‘Pro Ala Pro Ala Phe Leu Arg Gly Pro Ala Arg Leu Gln Cys Val Val

355 o 360 365

- Phe Ala Ser Pro Ala Pro Asp Ser Val Val Trp SerVTrp-Asp_GlufGly

370 , 375 o 380 .

. Phe Leu Glu Ala Gly Ser Leu Gly Arg Phe Leu Val Glu Ala Phe Pro

385 - 30 - . 395 ' 400



. 625:630635--640. Pre-Serllis Adn My Leu-Gn Thrills
Val 645650 <210> 5 <211> 2980 <212> DNA <400> 5

~ l eccagagacc cagacttgga etedgggcca cgacggcaaa
tegt cctect cagaggacct .-actggggget .cagggtggtc
t t aggcccgt tecgctecag_geggccectC'gggatgcccg
ccacettcca cectgacccc cectgcccae ctetgtetgce-

Ccacagccca ‘gggccegegg gz gt t t gggccgat
cat caget g gcgcgcaggt C j% g -'_caggccgcegg

ggadt ccagg ¢ tctcgigaac ttctgcttc gtggtgag
Ala Pragitc it g et Botdas g5 @éag}%noagag lesc b deaalal Led
' ~tgtgtetctg cectaccect tcagaccctg tttcagccat ,
" aggaagagadt t cgccacac gect®d gi ¢ gcCaaggttatls
- cagcaacgec tctgcaggea cgectggege get ggget ct '
- tgtgtgcaga aactggcagg ccagagacta 'aggcgtgctt
~__cttgggggac agagggagag ctgggggagg act aagagt g
‘His IlatSerc&yydhr- gbn gdagsat Asp gthec ghycihgt G@ctP@ga@sn-CYs
gaattgctgt ctgaaggaag gatgatggag act gt gcagg _
‘acaggédf@ca gaggt cgt gg 4¢£89ggt agcg aagccggégc
gggaacccgc ggagccacac gct gaggct g |
~ Ser Ala Arg Asn Arg Leu Gly Glu Gly Arg-Vai_Gln,Ile'His'Leu Gly -

435 o 440 445

~ Arg Arg Asp Leu Leu Pro Thr Val Arg Ile Val Ala Gly Ala Ala Ser

450 | 455 460

Ala Ala Thr Ser Leu Leu Mot Val Ile Thr.Gly'V31'Val'LequysACys .

465 40 415 480

Trp Arg His Gly Ser Leu Ser Lys. Gln LYS-Asn.Leu'YaI,Arg Tle Pro

485 490 . 495

Gly Ser Ser Glu Gly Ser Ser Ser Arg Gly Pro Glu Glu Glu Thr Gly

5000 505 510

Ser Ser Glu Asp Arg Gly Pro lle Val His,Thr Asp His Ser Asp;Léu _

515 B2 . . 535

‘Val Leu Glu Glu Lys Glu Ala Leu Glu Thr Lys Asp Pro Thr Asn Gly

530 B3 . . 540



cgtttcagag ggctgggcga gagaggaaga gaatgetcag . .
caggcccgt c aagcceggct ggct ggccet. atgcagccaa . -
oat at gaat g tggteccecc' ttectgegaa ggttccgaga. -
ggacccctgg ccacctttgt agggagagaa:ggt gggcaaa
cagacgcctc ccaaccgcag ccgtgtccgt ttecacgggt
tgegtcttcc ggetateggg cgtcagaggc agagtcgagc.
~agttgacggg gat gcgggtc ?qg atgtc geegtgtget
~agggggccaa t.ggccagcat caégctaca .agaagccecc"
- cctgacat gt. tggggtectg.- gt cagt ggag ctgccgggcec
. ggtcattttc agggggact gttcctgact tactgcgctyg ggacgtgggg
: aacctggacc gtcggtgggg cctgcggggc _tgcggatga :
Tyr Tvgt Tgﬁa%g@ Yoye1sby 3’@3 g%lad[@é i@o?—ﬂ ciq,rgée'a&évzalﬂ Ala
: ct gdaacagc 300 dtgggcgcct 360 agggacctac 420
545 acctccaca 4885@aagcaggec 540 éﬁggtgctgg 600 . 560
cggagccgtg 660 ttggatggag 720 agcaccttaa 780. '
cggagccagg 840 ccagaggtga. 900 ctgtgccagg 960
- etcg 1020 gagoccgtgt 1080 gatgtgagt- 1140 .
Pro G-lga‘gbr gétt&eulﬁb@ LeycBre gnglpzéercEz@géggé‘dg h.@lz@ro ,
ggcgccgegg 1380  aggetcggct tectgagggg .tggtetggte -
agacatte&@Sacatttcggg ggctgfyega gat agt ggc Eﬂétctgetg'
‘tgcgaat ccc gcagccgcga agaaagggac- gtgtgagcct
- cccttgggec coccetgcag tcaccagcta -cc-l-toccata
' atctttccaa tgaggcgcca agatcattac aagtgggage .
- Gly ThagatogGbadiyrg§pc doggBlie Mr’sg%gaﬁga Gjmt ﬁmﬁdeug‘v'al Pre
cect aggaac ttggacccaa -
- B8O , - 586 - ‘ - 590

Pro Cys Arg Leu Tyr Arg Ala Arg Ala Gly Tyr Leu Thr Thr Pro His

595 600 605

' Pro Arg Ala Phe Thr Ser Tyr Met Lys Pro Thr Ser Phe Gly Pro Pro |

- 610 . . 615 620

- Asp Leu‘Ser‘Ser'Gly’Thr Pro PrQ‘Phe Pro Tyr Ala Thr Leu Ser'Prd'

625 630 3% 640

~_Pro Ser His Gln Arg Leu Gln Thr His Val .

645 - - 650

<210> 5
<211> 2980

<212> DNA



- gctgccacca age -aaggcct gaeggePCca'cccattgtgc

aaggacccaa gaageccetg.

acatectttg cccacaceta
agcatttgta cccaatatge

cctaccttct gccagggcag
ctgggat ct c gegacettac
gaggagagat tctagccaet-

aggat-agat g t ot eggcca caccatettg tacagtgaga
caactetect cagectatt gttcacgagg aeactgacca ccaacggtta

 gaggaggtct atgacttcaa
gecaccegeg caacttgcca

, ggcceccaga
a tacagtcagc:

dckrechiag

ccacctatte ggggacaggg
- <213> Homgmmpiges attttacttt
' ct ccgagcaa t cot gaagaa
ettectgeca cccacacctg
tetccagact taatggattg
<400> éccggt gt aa cagt gggt gt
' agccaagat g ccttaaagac

Pro Ala Leu Leu Val

gaaagaagat
attaccactg
cagtgatctg
‘cacaccceac
ct gaacacaa
at tt caagat
tt ggggcaaa

aagat gaaga
tatggtcatc -

ct acaaggtc

t ct ggeccce

t cagccaaag

gcat accagg

7 ‘ act ggggt gg. 1800' -

cecagagageanetgeazckdctagaggagncalt 1@2Eegt ihaggadg t&wtgag 60
- cgaggagtca 2040 ccaccetcce 2100 ggcatggtcc 2160 ' ,

cagacttets gagettca222écagpgact 2 aret 2ABFacagytgbaac 284y 120 .

- ttctgatttc 2400 ggggagggaa 2460 gagat gccce 2520

ctecggaagagrit g a2588dqgugant ehgadatyagagioabcgge adgfagteg 180
. ceccaocctg 2760 gccatatact 2820 tcagaaagac 2880

-'cgacggﬁh@dtnygggﬁga%94éttgkg§géé3g%atgﬁﬂﬁﬁgt@dﬁgbgggtﬁibbégﬁbatcc 240

. - at aaaaaaaa. gt eaaagagg2980 <210>. -6 <211> 708 <212> = - -
tegtecPBIt <413t diaBDagaRicansy c4@fadgviet gd@uateiy Mescddgadal300

| cagaggacct ggtggtgetg ctgggggagg aagceegget geegtgiget

-actggggget

cagggtggtc
' ftaggcccgt
t@cgbtccag
fébggbcbctc
: gégatgcccg
~ccacctteea
. cectgaccce
ccétgéccac
¢tctgtctgd
g ccacagecca

- gggcccgegs

) cctgcgaggt

- ttgggecgat

- ccticagetg

| - gegegeaggt

- caggegacta

agttcagfgg
céégtéctgg
ggagétagag
accagcdcéa
tgtététctg
CGCtaccéct
tcagacéctg
tt;cagccét
aggaagagag

ttégccacac

gecteetgte

éccaaggtta
cagcaacgcc
tetgeaggea
cgcctggcgc

getgggetet

tgtgtgcaga

.adtaagagtg

atafcaggga

gatgaagcat

cfgcacgtgc

gttgetggag

gaattgetgt

ctgaaggaag

gétgatggég
acégctatCa'

actgtgcagg

aqaggctaca
gaggtogteg
gfgégtagég
aagccégagc
gggaacccgc
ggagécacac

getgaggetg

ggctggccct'

afgbagcéaa
Céfatgaatg
tggtccecbc
ttdptgcgaa
ggttccgaga
ggacccctgg
ccaCCtttgf
6acfgagccf
agggagégaa
ggtgégcaaa
caggégcctc
ccaaccgeag
ccgtgtccgf

ttccacgggt

tgegteitee

ggctateggg

agggggoceda

tggccagcaf

tcaggctaca

agaagqcccc
cctgacatgt
tégggfcctg
gteagtggag

ctgcbgggcc

‘geagtaccee

ggtcattttc

agggggetict

gttcctgact
factgcgctg
ggaCthggg
aacbtggacc
gtcegglgege

cctgcggggc

Leu Len-The Cys -Phe 51015

ctgggcgcct

-agggééctac
,gacctccaéa
'caagqéggcé
'caégtgctgg
'cgéagcégtg

‘ttggatggag

agcacctiaa
cggagecagg
céagaggtga

thtgcéagg

ccggtgctcg

gagccegtgt

gatgtgetgt

gaagacgqft
cgccgcggtg
ceegaggacg

EBCECCECEE

360-'

420

480

540
600
660

720

780

840

900 -

960

1020

1080

1140 -
1200
1260

1320

1380



My Ay Arg Ala dy Pro $er -
A u Asp 202530 Leu, Val -

"Pro
Al a-
Val
dy
Ser
H s
du

aggcﬁcég

tectgaggge
Vfggtctggtc
agacatﬁbcc

' aéatttcggg

ggetgggega.

ggéfagtggc
‘cectetgetg
. tgcgaétcbd

gcagecgega

.agaaagggac

©. gtgtgageet

ceettgggee

ccecctgeag

tcaccagcta

cetteccata

atcttteccaa

tgaggegeea
, égatcaftac

aagtgggage

agatggcagg

-gggeegggat
attgagagga
gctctécctg

-cectaggaac

'ttggacccaa

Val-

My Leu Pro Cys-Ala.Leu @y

Gn Trp Thr
Gn Arg Asp-Leu Pro AY Trp Ser

Lys Ser.

Pro Hi-s Phe Leu Gn Gn
Leu Leu Ay Gu Qu

Ala Tyr Trp Ay Leu
Ay Leulkla Leu Gy 5055: 60

M Tyr Trp lle.

Ay Asn 65707580 Ala Ala Asn Ay Gn H's Asp Leu

lle My Pro Val
Ala Ser Tyr Qu Q/
Set 100105110 Atg

LS

Pro Ala Gn Lou H's

859095 1 9/ 3
Thr Gn Ala Gy Leu
Lou Val

PRO"ALEEAR 2P tPPOCGen tagteare8q Futagactct

cectgetege ctccagtgtc-tggtﬁttcgc

ttgggatgag

tgeecccagag

gacccaggag

gggaggtgece

cggaglggee

ctggegeeac

tggcagcagc

‘gEACCEERLC

tctggagacc

'gagccttggq_

cccagggaéc
actttécaga
catcaaaccc
tgétgccttc

tggaagagic

'ggacaagttg

atttgtcagg
aacafggéca
taggecettt
ggaagftgtt
aaggtagcat
aggggaactt
ccéagétggc

ggagtgggga

ggcttectegg

ageegegegg

tctgacttta.
-caggecagec’

gctgecacca

agcaaggcet

gacggetcca:
rcccattgtgcA
-éaggacc¢aa.
gaagdﬁcdtg
:cctaccttgt
gécagggcag:

acatcetttg

cccacaceta

qtgggétctC'

gcga@cttéc

agcattitgta

cccaatatge

gaggagagat

tctagécaﬁt

aggatagatg

tgctcggcca
qaccatcttg

tacagtgaga

aggeggggte

-gacfgggtcc.

geaggagett
tgggccgtag

caactctect

cagectettt

gttcadgagg'

acactgacca

'ccaacggtta_

gaggaggtet

atgactticaa

getatcteac

:ggCCCccaga

gccaccegeg

caacttgeca

tcciccaaaa

taﬁagtcégc
ccacctatte
géggacaggg
gaaagaagat
aagafgaaga
a£ggaéatgc

attttacttt

attaccactg

ctctcccgcc
geagggeegg

gggcctgatc

‘taactgcagt
agactigetg
‘tatggteate

‘ctccgagcaé'

tcetgaagaa
cggtgéfctg
ctacaaggtc
cttcotgeea

ceceacacctg

cacaccecac

tctggcdccc
fctccéga;t
faatggattg
ctgaécacaa
fcagcéaaég

cecggtgtlaa

cagtgggtgt

atttcaagat

gecatacecagg

agccaagatg
ccttaaagac

ttggggeaaa

Val
gcgcctgcct

cbagatgccg,

ttcétggtgg
tctgtgctag
gececeggaace

cecactgtge

-actggggtgg_

éagéacctga

gaggagacag

gttctggage:

cgaggagtea

ccaccetece

ggeatggtec
cctegagett

gggactcecc

cacgtgtgac

‘ttetgattic

ggggagggaa
gagatgbécc
aagagéttca
tgggagtite
gaccatctgc

ccecacecty

geccatatact

tcagéaagac

atattgggat

9 Asp

1240
1500
1560
1620
1680
1740
1800 -
1860
1920
1980
2040
2100

2160

2220

2280

2340

2400

2460

zszof;
2580
2640
2700 -
2760
2820
2880

2940



“Lou Gy Gy Pro Se/. Val Ser Lou'Val Ala Gy Vval Pro
Ala Asn Lou .130135140. Thr .Cys Arg Ser Arg Gy Asp

- Ata Arg Pro. lhr Pro G u LeU Lou Trp 145150155160 Phe

" Arg Asp @y Val Lau Leu Asp Ay Ala Thr Phe His Gn- .
Thr Lou 165170175 LeutyS G.u dy Thr Pro Gly Ser .Val =
A u Set- ‘Thr Leu Thr Leu Thr 180185 190 Pro Phe Ser .-

~His Asp Asp- Gy Ala Thr Ph VaI Cys Arg Ala Arg Set -
195200205 G n Ala Lou Pri/TArPGy Arg:Asp Thr Ala Ile

. Thr Leu Ser Lou Gn 210215220 2 /-3 9 225230235 Ay

‘asagat@ it bystifakth|etaBheadegstQemg@En Ala Thr Ala G n’ Pr@980

Pro Val 245250255 Thr Gy Tyr Arg Trp Al a Lys GIy dy

Ser Pro Val Ieu Gy Ala Arg

<2105 6
<211> 708
212> PRT =

_ '(213> HOmd~sapiéns,

<4oo> 6 _
Met Leu Arg Met Arg Val Pro Ala Leu Leu Val Leu Leu Phe Cys Phe

1 5 - w15

Arg Gly Arg Ala Gly-Pxo Ser Pro His Phe Led'Gln Gln Pro Glu Asp .

20 25 . 30 -

" Leu Val Val Leu Leu 61y Glu Glu Ala Arg Leu Pro Cys-Ala Leu Gly

35 a0 a5

',;,Ala Tyf Trp Gly Leu Val Glanrp-Thr L}s Ser. Gly Leu Ala Léu'Glfr )

50 | 55 . . -

_Gly Gln Arg Asp. Leu Pro Gly Trp. Ser Arg Tyr Trp I1e Ser GlyrAsn.

65 .70 180

- Ala Ala Asn Gly Gln His Asp Leu His Ile Arg Pro Val Glu Leu Glu

85 | 9% 95



260265270 dy Pro Arg Leu du Val Val Aa Asp Al a Ser
_ Phe Leu Thr G u Pro 275280285 Val ~Ser Cys Au . :
Val. :Ser-Asn Ala Val -dySer Ala Asn Art- Ser- Thr -
290295300 Al a Leu Asp Val Leu Phe Ay Pro lle Leu Gn
“Ala Lys Pro Gu Pro 305310315320' Val Ser Val Asp Val
.@Y du Asp Ala Ser Phe Ser Cs Ala Trp Arg - S
325330335 Ay Asn Pro ggiéPégéArg Val Thr Trp Thr Arg
Arg Ay Gy Ala Gn 34 Val LeuGIySer Ay
Ala Thr Leu Arg Leu Pro Ser Val- Gy Pro Au. :
355360365 2 1/ 3 9 Asp Ala Ay Asp Tyr Val Cys Awg :
Ala du Ala @y Leu Ser d Leu- 370375380 Arg Ay G
Asp Glly MpaSey dyal G.nllAlCaSA@ng Ada GiﬁalAlAsﬁlwlauPArg e Val

100 - 105 - 110

Arg Pro Ala Gln Leu His Val Leu Val Pro Pro Glu Ala Pro Gln Val

s 1200 125

-~ Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala Asn Leu

130 135 N 140

| Thr Cys Arg Ser Afg Gly Asp Ala Arg Pro Thr Pro Glu Léu Leu Trp

145 150 155 160

- Phe Arg Asp'Gly.Yal Len Léu_Asp Gly Ala Thr Phe His Gln Thr Leu

165 170 .. 175

o Leu Lyb-Glu Giy‘Thr;Pro:GlY Ser'Val Gl& Ser Thr Leu‘Thr LeulThr

180 7 185, . 190

" Pro Phe Ser His Asp Asp Gly Ala Thr Phe Val- Cys Arg Ala Arg Ser

195 200 . 205

Gln Ala Leu Pro Thr Gly-Afg,Asp,Thr Ala Ile Thr Leu Ser ﬁeu_Gln

210 - 215 . 9220

- “Tyr Pro Pro Glu Val Thr Leu Ser Ala Ser Pro His'Thr:Val Gln Glu



385390395400 Val Thr Ala Leu-Hi s Ser Ala Pro . Al'a Phe -

Leu Arg Gy Pro Ala Arg 405410415 Leu G n Cys Leu Val
Phe Al a"Ser. Pro Ala Pro Asp Ala Val Val TrpH-
420425430 Ser Trp Asp Gu @y Phe Leu Gu Ala Ay Ser’
~dn dy Arg Phe Leu 435440445 Val A u Thr Phe Pro Ala-
‘Pro Qu Ser Arg Ay Ay Leu Gly Pro Gy : 450455460 -
- Leu Ile Ser Val Leu Hi Sgr ady Thr G| n du Ser -
Asp Phe Ser, 46547047548 Arg Ser. Phe Asn-CYs-Ser Al a.
... Arg Asn Arg Leu Gy Au dy @& Ala 485490495

225 ger Leu @ y_%‘% Arg Asp Leu L SPro Thr Val g‘lﬁ
Val - 500505510 2 2/ 3 9 Ala dy Vval Ala Ala Al a Thr.
Thr . Thr.Leu Lou Met Val Ile Thr Gy o :

Gly Glu Lys Val Tle Phe Leu Cys Gln Ala Thr Ala Gln .Pro Pro Val

245 - 250 255

Thr Gly Tyr Arg'Trp Ala Lys Gly Gly Ser Pro Val Leu 6ly AlaiArg

260 265 - 270

Gly Pro Arg Leu Glu Val Val Ala Asp Ala Ser Phe Leu Thr Glu Pro

215 - . . 280 285

Val Ser Cys Glu Vaiﬁsér'Asn Ala Val Gly;Sef Ala. Asn Arg Ser Thr

200 - 295 300

_ Ala Leu Asp Val Leu Phe Gly Pro Ile Leu Gln Ala Lys Pro Glu Pra

305 30 . 315 320

Val.Ser Val Asp Val Gly Glu Asp Ala Ser Phe Ser Cys Ala Trp Arg -

o35 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 V31 G1y Pro Glu

L3855 . . 360 | - 365



R .

515520525 Val

‘Al a' Lou QIS QIS Trp Arg Hi's Ser

Lys Ala

- Ser Ala Ser Phe Ser 530'535540 Gu Gn Lys Asn Lou

Met My Ile Pro-Gy Ser Ser Asp.my Ser Ser
y Pro Qu Au GQu @u Thr Ay Ser Arg Qu

Ser Arg d )
‘H's Thr- Asp Hi s Ser

" Asp My Ay 565570575 Pro |le Val

Asp Leu Val
G u Thr

Tc;y 595600605 Val Ser

- Arg Gly

385

Val Thr
- Leu Gin'

Sér-Trﬁ_

- Asp Alfséilmﬁén I_Té@‘ Yaif/,
-37325630635640

Gly

Ala

Cys

Asp

435

Val Glu

Thr

450

 Leu Ile

465

Arg Ser

Gln Ala

Ser

Phe

Sgr

420

375

‘Ala Ala Glu Ala Arg

390

‘Leu-His'Ser Ala Pro

- 405

Leu.Vaerhe Ala Ser

Glu Gly Phe Leu Glu

440

Phe Pro Ala ProrGlu-

455

Val Leu His Ile Ser

470

Asn Cys Ser Ala Arg

485

Leu Gly Arg Arg Asp

500

Lou Qu G|
Lys Asp -Pro Th

b A

Leu Thr Val

395

Ala Phe Leu

410

Pro Ala Prd

495

Aia-Gly Ser

y Tyr
Leu Ser

380

Asn

Arg

Asp

Gln

Tyr
Leu dy Gu Ala
Leu Phe 610615620 Lou Pro Pro Pro
CPFoAlF& dle S‘vlurlAtla Prly Fav SePJhﬁlvr}{eu

Ala

Gly

Ala

Lys Gy 580585590 Thr

550555560

Leu

Lys Val My

_Pro:Prq

Val

400

‘Pro Ala

Arg

415 *

Val Val

430

Gly

445

Ser Arg Giy GIY Leu

Gly Thr Gln

475

Asn Arg Leu

490

Leu Leu Pro

- 505

460 -

Glu

Gly Glu

Thr

Ser

Val

Arg Phe

Gly Pro

Asp-Phe

Gly Gly

Trp

Leu

Gly

Ser.

480

Ala

495 .

Arg Ile

510

Val ;



. .23/ 39 650655 AIaArg Al a Gly
His Pro Arg Ala Phe Thr Ser 645 660665670 Tyr li.e Lys

Phe Ay Pro Pro Asp Lau Ala Pro @y Thr

675680685 Pro Pro Phe Pro Tyr Ala Ala Phe Pro, Thr

Pro Thr

Ser

Ser

Hs ProArg Leu 690695700 G n Thr

Tyr

H s. Val

Leu Thr: Thr

705

<210>'7 <211> 2976 <212> DNA :<213> Honp saplens

-<400>7 gggaactggc aggc
gagcagactt ggaggactcc

& o9

Pro'

Pro-

agegt caga ggct gcggat .
agaga ctaggct ggg

- cgaagagt cg agcgtgaagg gggetccggg dcagggtgac 120 .
,,aggaggcgtg ctt gagagga agaagttgac gggaaggcca S
aaatctcgtg 180 aacctt
aghlec Tbycby Thetleat bew
tt cagaggga gagcaggccc gtcsccccat ttccngcaac
@déagagga cctggtg@lﬁ) 300 2 4/ 3 952

egacg

Ala Gl]c gdablre

die

| Val:Alé Leu Cys Cys Trp Arg

530

Glﬁ'Gln Lys Asn

- 545

Leu

,535- 

Met Arg

| 550

| ‘Ser Arg Glerfo'Glu Glu Glu

Pro Ilé Val His

Thr

HeG

Thr Leu 6lu Thr

595 -

. © Val Ser Val Ser

- 610

Leﬁ»Prb Pro Pro

- 625

- Asp Phe Asn Pro

Ly§

Leu

Ser

Asp His

Asp Fro

Ser Leu

-Ile;PrQ'

His Ser Lys Ala

*Gly Ser

555

Glu Thr Gly Ser
570
Val

Ser ASp-Léu

585

'Thr'Asn Giy‘Tfr

600 -

Gly Glu Ala Pro

615

,PIb'Leu

630

‘His

Leu Gly

Gly Pro Pro Gly

Gly

gac

léaﬂt d

Ser Ala Ser Phé

. 540

Ser Asp Gly Sér

Arg Glu Asp Arg

575

Leu Glu Glu Lys

590

Tyr LYsiVallArg

605

'Giy Gly Leu

620

Thr Pro

635

Met Val Pro Pro

Cys Arg

Thr Phe

Leu Tyr‘

aatgct .
%gdﬂgnﬁlv

Ser

Ser

560

Gly

Gly

Gly.

Phe

Tyr.

640



705

‘gctgeCgt gt gctagggeg cctactgggg cct agggggce
caaagggacc, taccagggt g caat ggccag catgacctcc = ,
aCattaggct atgtcaggct acacaagcaggcctccgctc .cccagaagcec
cdccaggt gc tgggcggeccc gaacct gaca.t gt eggagcc
gt ggggat gc agat.ggggtc ctgttggatg gagccacctt
t gggt cagt g gagagcacct -t aaccctgac ttgtotgccg
‘ggcceggagc caggccct gc gecctgcagta ccccccagag
. gtgactctgt agaaggtcat 2t38cBdtic caggccacag
caaaaggggg ctetccggtg cteggggccc cctegttect
“gact gagceesgt gt ect geggcagtesit gc gct.ggat gt g €3mt'tt ggge
. ecgtggacgt gggi gaagac gettccttca gggtaacctg
-gacccgCcgc ggtggcgege ttccegteggt ggggcccgag
. gacgcaggcg cgggcctgeg gggeggcgce gcggaggctc
Ala Ar£QAIGCELOTHr OhGE FEOCHr 9661 HiGCPOS ArGUATE PHECThr Ser :
- cgccccagat gccgtggtct ggtcgcaggg coggttect ggt ggagacat
gt ecogggirct gatactgtg cgggacattt getttaa@qg cagt gccQgg
aaccggct gg gtagagactt gctgeccact gtgcggatag
tecttatggt catcactggg gtggccact attetccga gcaaaagaaC
_ - ctgatgcgaa cagcgacggc tccagttcac.gggccccatt
'Tyr 11@{%&%6&%%%@%9% eCAARCAACH [YOKBAPIECGly Thr
cctggaggag gaccCctacc ttctatgact cagagccagg
ggagact at c acccacatgg, tttgggececc ettggrcaca
. cctagccacc agt ectggga -tctccaactt gttggcgacc
. ttactcctcc Caggagcatt tgtatacagt gccacccaat '
- - - .atgcccacct attgaggag agatggggac tgtttctagc cactgaaaga '
o t a tg t4qe c a '
o PefgR PP ORISR BELUBACHED 6CRAl M0, L%?s 0
aggt cct ga agaaggggag accacagt ga ggttcig -
69(gttactacaa ggtcggggga gtetettectlgﬁiaccaccc
t caacccaca cctgggcatg tcaccacatc ccaccetcga
. - cagat ct ggc cCccgggact cgcgtctcca gactcacgtg _ R
: Glﬁ,ﬂﬂgggat tgg attgttctga aaactgaac acaaggggag cagetcagcc
' aac tg attecceggt gtaaaagaga agggcagt gg
gt gtt gggag agatatttca agatgaccat aagagcat.ac
_caggccccac atgcagccaa gatggccata dtttccttaa
agacacagaa actgttgggg caaaatattg acaggcagcc :
-gcgaggaccg 1920 gaggaggaag ggactctgga 1980 gtcagtgtga
‘gcct. gagecct 2040 tccececttg ggcccccagg 2100 gtccocccet
gcagacttta 2160 gattcacca gdtacatcaa 2220 eccccettcc
catatgctgc 2280 tgaoatettt-ccaatggaag 2340 tttctgagga
"210) gccaggacaa 2100 ggaaagatca ttacatttgt 2460 ccccaagtgg

- g caacat g 2520 ttcaagatgg caggtaggcc 2580 ttt ccg
. <211> Z%jg g agat.gg caggtagg gggg 9 _

t ggaagt 2640 Ctgcattgag aggaaaggta 2700

S cct.ggct ct c- cct gagggga 2760 tactocctag gaacccaaga: 2820,

<212> M¥act t ggac ccaaggagtg 2880 ggat aaaaat atttatgttt 2940

' : aat aat aaaa aaaagt caaa aaaaaaaaaa aaaaaa2976 <210> 8:

0 <2137 Homplsanli®®s<212> PRT <213> Honp sapiens Met Leu Arg
~Met Arg Val Pro Ala Leu Leu Val Leu Leu Phe Cys Phe

51015 Arg Gy Arg Ala Ay Pro Ser Pro H's Phe Leu.Gn’
- Gn Pro Qu Asp 202530 Leu Val Val Leu Leu Ay Gu
<400> TWu Ala Arg Leu Pro Cys Ala Lou. Gy 354045

V_ gggaacfggd aggcgtttcé'gégcgtcaéé gegetgeggat gaécagactt g_gaggacﬁcé 60- ‘

-aggccagaga c?:ag_gcfgg'g. cgéagagtcg .agcgtg_azigg' gggcthggg c‘ciag_ggtgéd 120 |
L aggaggcgtg ctf_gagagga agaagttigac gggaagg?éba .gtgégacggc aaatctcgtg- 180 .'
aaccttgegg 'gac'ga'atgcrt caggatgegg gtcéccg'ccc tcetegteet cc-tcttctgcr 240

- ttcagaggga gagcaggece gtcgecceat t-tcctgcaac agccagagga cctggtggtg 300



Ala Tyr Trp Gy_Leu Val
Al a Lou Gly 505560 :dy Gn Arg Asp Lou Pro Ay Trp
SerArg Tyr Trp Ile Ser @Y Asn 65707580 Ala Ala Asn

Ay Gn He Asp Lou His Ile Arg Pro.Val

Gn Try Thr

Lys Ser Gy Leu

du Leu G U

859095 Asp Gu:Ala Ser Tyr u Cys Gn Ala Thr Gn

“Ala dy Lou Arg Ser-
Pro Pro G
2 7/ 3.9 130135140 Th

Val

Leu Val

) 555

o G n Vval

100105110 My Pro Ala Gn Leu His
. 115120125 .
g Ser Arg Ay Asp Ala A

g Pro Ala pro Gn Leu Leu Trp 145 H150155160 Phe Arg

ctgetedegr GryaagmiccketrtdoektgiAgpt A oegtBaccianc tRbRe Mcsadytisaghib0 -
Lau 165170175 Leu Lys Qu dy Thr e

tggact&xﬂa gﬁgggdngCTwntageaggﬂwmaaagggacc

tggatatcag
- gaggatgaag
caéctgcacg
7 ctggttgqtg
 cc£gaatfgc
ctgctgaagg
.bdatgatéaf

.agacacaget

' acacacfgtg

fgtcacaggc

'gttagaggtc'

cgécgtgggf

'ggcaaagccg
gcgegggaac

.ctCtggagcc

1rcagagotgag

gaacgcqug
tcgecteceag
téagggcttc
égagag¢¢gc

. ggagtctgac

- -tgeccaggee

- ggecgetgee

ccacagcaag

ggaatgcagc
catcatatga

tgetggtece

gagttcctgc

tgtggttccg
aagggacccc

ggagccacet

atcaeactga.
caggagggag
tacaggtggg

gtggeagacg

agegecaaec

gagecegtgt

¢cogettiecae

acactgecgtc

gctggegetat

ccagtagtga

tgtetggttt

ctggaggng

gggggactgey

tttagcagga

agectgggece

accacaacte

gecteagect

caatggccag

atgtecagget

ccocagaagece

gaaccigaca
agatggggtc

tgggtcagtg

ttgtctgcCg

gcetgeagta

égaéggtcat

canaagegey

cctcgﬁtcct,

gcagtactgc

cegtggacgt

gggtaacctg

ftccgtcggf
cgggoctgog
ccgccctgca
tégcqtctcc
ggtcgéaggg
gtccgggccf
gctftaacfg
gtagaéactt
teettatget

ctttetecga

catgacctcc

acacaagcag

céccaggtgc 

tgteggagee

ctgttegatg
gagagcacct

ggCGCangc

Cﬂccccagag-
tttectgtee

ctétccggtg

gactgagcee
gctggatgtg

gggggaagac

.gabcggcCgc
égégpcégaé
ggééggcgcc-
ctctécgccf_

cgecccagat

cegegttecetg

‘gatctetgty

cégtgccégg

gctgeecact

catcactggg

gcaaaagaac

Pro Ay Ser Val
_taccagggtg'gtcccggtac
acdattaggec

-gccthgétc

tgggeggecce
gtégggatgc
gagccacett
taacccfgéc
caggccgtg#
gtgaétctgt

caggecacag

ctcggggece

gigtcetgeg

ctgttiggge

‘gcticettea

getggegege
éacgcagECg
geggaggete
gbéffcqtga

geegtggtet

gtggagacat

ctacaéattt

aaccggeigg

gtgcggatag
gfggccctct

ctgatgegaa

cgtggageta

cagaccagce

ctectgtgtet

chcgctgcc
ccatéagécb
ccectiteag
céadaggéa&

ctgettegee

gcgggecaag

aggtcagcaa

cgattctgea

getgegeetg
aggtgetgge

actatgtgty

ggctgactgt

ggggeccige

ggtecttggga

teccetgecee

cggggaccea

gcgagegages

tggecggagt

‘gectgetggeg

fccctggcag

Gn
420 -

480 -

540

600

660

790

780

840
‘900 -
‘gaof'

cceagectee

1020

1080

1140 -

1200

1260

1320

1380

1440 .

1500 .

1560

1620

1680

1740

1800

1860



180185, 190, Pro Phe Gn.Pro 195 <210>9 211>1532 <212>

‘DNA <213> Hono sapi ens

agagggagag- caggcccgto
aaggccagtg 180 cccgCcc

2855

<400>9 cccagagacc caggccgegy

~ .-Cagaettgga ggactccagg ctccgggcca gggtgacagg -
‘cgacggcaaa tetcgtgaac tegtoctect ettctgettc -
aact ggeagg cgtttcagag ccagagacta ggct gggdga
aggegt gett gagaggaaga cttgggggac gaatgctcag

cagaggacct cettagectc ccagttcacg tgcacactga
cagegacesr ¢anttig.cot grandagtEa CEMIARERE THEFOLEIT Egcgaggaceg
: - ttgggccecc ctagccaccc
. ‘gggcccgatm:a¢agﬂaac¢gcannmcagtga;abgggﬂpmsa
‘ . atgaagatga ccaatggaaa ttgattttac
5 gaccaa@aﬁgwcaa&nyacg gttactacaa

- tggcgaagece

gacdbctacc
cagagccagg
=aCccaéa£cé
cttceccaca
agtcctggga
':gttggcgacc

,caggagcatt

geccacecaat

ctitgaggag

tgtttetagc

gcataggata
- actttgétcg
‘fggccaccaf
“éggatécagt

aataataaaa

(210> 8
<211> 196
. <212> PRT

- <213> Homo

cctggaggag

ttetatgact.

gcaggctatc

ttfgggcccc'
cctagcbaco

teteeaactt

tfactcctcc

tgtatacagf'

atgeccacct

agatggggac

cactgaaégaJ

gatgaagatg
gecaatggaa
ctigatttta

gagaattacc

-aaaagtcaaa

sapiens

gtctcttcct

tcaacccaca.

tcaccacace

cagatctgge

cgcgtbtcca
geeateetgg

aaaactgaac

cagctcagce

attccccggt

.agggeagtgg

agatatttca

aagagcatac

‘atgcagecaa

cittecttaa
actgttggee

aaaaaaaaaa

ggtccgagga
gccaccabcc

cctgggeatyg

ccaccetcga

ccccgggact
gactcacgtg

attgttctga

acaaggggag

aaaggagatg

‘gtaaaagaga

gtgttgggag

agatgaccat’

caggeceeceac
gatggecata

agacacagaa

caaaatattg

aaaaaa

Ctecaacttg tactecteca

Eﬁgggaagqgaxgactctgga
agaattacca

gtcagtgtga

tccccccttg

gtccccccét
gctttcacca-
ccceccttee

tgacatcttt

tttetgagga
ggaaagatca

ccccaagtgg

ftcaégatgg,
tttgggeceg

'ctgbaftgag

cctggetete

tactcecetag

'agacttggab

ggataéaaat

gcctgagcct

ggccccaagg

gcagaqttta'

gctacatcaa

catatgetge

ccaatggaag

gecaggacaa

ttacattfgt

gagcaacatg

caggtaggec
ggatggaagt

aggaaaggta

cctgagggea

gaacccaaga

ccaagéagtg

atttatgttt

gag 60 gt gaaggggg 120
et gcaacagc 300

1920

1980

2040

2100

2160

12220

2280
9340
2400

2460

9520

2580
2640
2700
2760 1

2820

2880

2940

2976



zeggtgct.g tttctccgag aggtectgaa ccacagtgat ttactacaag
g Cq ( agat ct ggcc gcgtaccag

“ttecccggtg o

t gcagccaag

tctettectg -
Ccat aat gga
gggcagt ggg

caacccacac
aaact gaaca
gatatttcaa
“tttecttaaa etgttggggce:
' caaaagaacc gaagaggaga
“ccaccaccct ctgggcatgg.
actcacgtgt ttgttetgat
t gt t gggagt gat gaccatc
$act cagaaa aaaat att gg
t gat gcgaat

400>

E aggcaget g
Met Lewdgchet éﬁgt‘@ge‘eé@dlé-

caccacacce
aget cagcca
agagcat acc

aggcaaaaaa

ctggttctgg
_ cpag
cadaggggagg
aggccccacc

aaaaaaaaaa

Le¥ dlouclab

ctgggcgagg -

- gtcegaggag
ccegggacte o
.aaggagat O t aaaagagat -

~at ggccat at

tca

Letc

gaggtgccca - -
tgtgag . o
FeeCygathtatt c.

ttct gagga aaagat cat cccaagt -t caagat C )
t9aggag gaaagat cat cecaagtggg tcaagatgge |

~Arg Gly Arg Ala Gly Pro Ser Pro

2. O M

~Leu Val Val Leu Leu Gly Glu Glu

35 40

Ala Tyr Trp Gly Leu Val Gln Trp

50 55

j-Gly,GIn Arg Asp Leu Pro

85 70

Ala Ala Asn Gly Gln His Asp

85

Asp Glu Ala Ser TyrrGlu Cys Gln

- 100

“Arg Pro Ala Gln Leu His Val Leu

115 120

Leu Gly Gly Pro Ser Vai Ser Leu

Ala

Gly Trp

His

o5

Arg Leu
Thr Lys Ser

Ser Arg Tyr

Phe Leu‘

'Gln Gln Pro
30
Ala

Prb Cys

45
Leu

Gly Leu Ala

60

Trp Ile Ser

75

Leu His'Ile'Arg Pro Yal

90

Ala

105

Val Pro Pro

Val Ala Gly

Giu

Glﬁ Asp

Leu.

Leu

Gly

95

Thr Gln Ala Gly Leu Arg

110

Glu Ala Pro

125

Val Pro_AIa

Gln

Asn

Gly - o
Gly

Asn

- 80

Leu Gldr

Sgr

Val

feu



~ttggggcegg tgcattgaga.ctggetacc acteectagg gacttggace
- gataaaaata aa - ggccagcetg ccctggcagc cgaggaccgg
gact ct ggag .cct gagcctt gcceccaggg cagactttac:
ctacat caaa atatgctgcc caatggaaga ccaggacaag
tacatttgtc agcaacat gg aggtaggccc gatggaagtt
ggaaaggt ag ct gaggggaa aacccaagat caaggagtgg
‘tttatgttta ccacccaat gﬁ/géqgaga gtttctagcc.
, ~cataggatag ttttgctegg ctaccatc 1080 1140 1200
- -1260 1320 1380 <210> 10 _ .
- 130 136 , _140'

Thr CYS Arg Ser Arg Gly Asp Ala Arg Pro Ala Pro Glu Leu Leu Trp

145 150 . . 155 ' 160

Phe Arg Asp'Gly'Val-LeuELéu Asp Gly Ala Thr Phe His'Gln,Thr‘Léu :

85 e 178

Léu'Lys-Glu Gly Thr‘Pro Gly Sgr_VaI Gla Ser-Thf LeufTHf ﬁeulThr

188 188 . 1%

Pro Phe Glﬁ Pfo7

195

<2105 9
- <211> 1532
<212> DNA

'  <213> Homo sapiens

<400> 9

} qccagagécc caégécgcgg aactgécagg cgttfcagagrcgfcagaggc'tgcggétgag 80

;cégacttggé géactccégg ccagagacﬁa ggctgggcga'agagtcgaéc gfgaaggggg‘120
1Arct0¢gggcca gggtgacagg aggCthctt.gagaggaagé agtfgécgggraagécéagtg 180
cgacggcaaa'tctcgtgaaq cttgggggac gaathtcag gatgcgggtc gcngcctcé 24C,

tegtectect cttetgette agagggagagréaggcccgté gecceatttc ¢tgecaacage 300



<211> 219 <212> PRT - 2°9-/ 3 9 <213> Hono sapi ens

<400>10

Leu
Set -
Val
Ay
Lys
Gy

Pro
Val

“Asn

Met
Len

Ar g
Ser

6570: 7580° G
cagassqfht RETFAES"

' cctCagcceé

" ccagticacg

_tgcacactga

caaccaacgg

ctggaggagg

: tcfatgacttr

| caggctetot
ttéggééccé
ctagecacec
‘lbtééaapttg
- tactcctccg
'g{afacagtc
- tgeceaccta
gatggggéca
' 'éctgééagaé
atgaaga£ga
ccaafggaaa

- ttgattttac

agaattacca’

. aaaglteaaag

<210> 10
<211> 219

- 212> PRT

Thr

Phe -Cys Phe. -

Lou Arg Met Arg Val

Ser- Arg - d u As
Shsos8st LG th ety ey e o,
Lys As

éﬁgﬂéfﬁ
Lou u Thr

Pr o

Pro

‘Thr Asn -

titctcegag caaaagaacc tgatgegaat ccctggeage

aggtcectgaa gaagaggaga caggcagecg cgaggaccgg

ccacagtgat
ttactacaég

tctettectg

cagqgcacaé;
caccécaccc_
agafctggéé
'écgtcfcsag
:bcataafgga'
.aaaéfggéca

agclcagcea

tﬁccécggtg

gggoagteeg

gatatttcaa

agagﬁatécc

tgcagecaag

tttecitaaa

ctgttgggge

‘aggcaaaaaa

ctggttcigg

gtecgaggag

ccaccaccct
ctggreateg

caccclegag

cccgggacte

actcacgtgt
ttgitcigat

caaggggage

aaggagatgc

taaaagagét

tgtigggagt

gafgaccatc_
‘aggcéépacc-
ﬁfggccétat.
gacfcégaaa
aéaatéttgg

aaaaaaaaaa

aggaggaage
£¢agfgtgag
ccgccqttgg
tccécccctg
ctttcaébag
ccqccttcec
gacatCtttc
ttctgaggag
gaaégatbat
CCCaagtggg

tcaagatggc

ttggggccgg
ftgcattgagﬁ
'ctggct¢tcc

actqcctagg

gactiggace
gataaaaata

aa

-gactciggag
cctgagpétt
gcécccaggg
hagacttfac

ctacatcaaa

atatgbtgbc
caatggéaga-

ccaggacaagi

tacatttgfc
agééacatgg
agg@aggccc
gatggaagtf
égaaaggtag
cﬁgaggégaa
éacccaégat
caaggaglgg

tttatgttta

Al a Ser -

AQu Gn

?5560 Ay Ser-Ser Asp
u @u @U duThr.

Phe Ser

~Pro Al'a Lou Lou Val
1510H S Ar"ly Arg Ala Ay . Pro

His.Phe Lou Gn-Gn Pro G u Asp- 202530 Leu
Leu Leu Ay G'u Ay. Ay Ala Gn.
354045 Arg Ala Ser Ala Ser

Lou Met Arg Ileg
Ser  Ser Arg GlyéFD/o

Il e Val

agegacgget
ggécccattg
accaaggace

ggcgaagcbc

Aaccccectaccet

agagccageg

ccecacatect

ttédccaCac
gtoctaggat
ttégcgécqt
aggagcéttt
ccacceaata
tttgaggaga
gtttctaggc

cataggatag

ctttgctegg

ggccabgatc
ggatacagtg

ataataaaaa

Leu

Hogo
420
480

540

600 -

660 .

720

780

840
900
960. -

1020

1080

1140
1200

1260

1320

1380

1440

1500

1532



.100105110 Gly Tyr Tyr Lys- VaI Arg Gly val  Ser: Val Ser
- Lou .Ser Lou Gy Qu 115120125 30/ 39 AlaPrody:
~GQy Ay Leu Phe Leu Pro Pro Pro Ser Pr6 Leu Gy Pro

130135140 Pro @ y Thr Pro Thr- Phe Tyr Asp .Phe Ash Pro E

Hs Leu Ay Mt Val - 145150155160 Pro Pro Qys Arg
Leu Tyr Arg Ala Arg Ala @y Tyr-Lea Thr Thr Pro

165170175 His Pro Atg Thr Ser: Tyr |le L,ys'rPr o
- Thr Set Phe Gy Pro 18%\‘198[8/3%% Pro Asp Leu-Ala-Pro Ay -

' " ThrTro Pro-Phe Pro Tyr Ala Ala Phe Pro 195200205 Thr
- 213> Hmme. sgployss Pro Arg Leu Gin Thr His Val 210215 <2105
11 <211> 26 <212> DNA <213> Artificial Sequence

<400> 10
Met Leu Arg Met Arg Val Pro Ala Leu LeuVal Leu Leu Phe Cys Phe.

T - s 1w s

Arg Gly Arg Ala Gly Pro Ser-Pro His Phe Leu Gln GIn Pro Glu Asp

20 I 30

E"Leu Yal‘Val Léu Léulﬁly Glu Gly Gly Ala Gln Ala Ser LeurGly Arg

s 0 45

Arg Ala Ser Ala Ser Phe Ser Glu Gln Lys Asn Leu Met A:cg Ile lPro

50 55 . 60

. Gly Ser Ser'Aép Giy Sér Ser Ser-Arg Gly'Pro Glu Glu Glu.Glu:Thr_

s - 1. - 15 80

| Gly Ser Afg;GLu Asp'ArgaGiy'Pro Ile Val His Thr Asp HislSer.Asp,

8- 9 95

“Léu Val Léu Glu Glu Glu Glf Thr Leu Glu Thr Lys Asp Pré Thr Asn

100 105 110

Gly Tﬁr Tyr Lyeraerrg Gly Val Ser Val Ser Leu Ser Leu Gly Glu

115 - 1200 135



o 3 1/7 39 <223> DeScrlptlon of A«tlflClaI

~ Sequence: adapt er- for cDNA: anplification : <400>'11f
<220>.. <223> Description of Artificial
Sequence: adapter- for cDNA -anplification <400> 12
acggaatgat gt12 <210> 13 <211>26 <212> DNA <213> ,
Artificial Sequence .3 2/3 9 <223> Description of

Artificial Sequence: aq$ aex Pr cDNA: anplification
<400>13 gtecatottc tac ac ‘taggt26 <210>14 <211> 12
. <212> DNA <213> A«tificial Sequence :

Ala Pro Gly Gly Gly Leu Phe Leu Pro Pro-Prq Ser Pro Leu Gly Pro

1130 Soo1s 40

Pro Gly Thr Pro Thr Phe Tyr Asp Phe Asn Pro His Leu Gly Met Val

145 10 155 | 160-

‘Pro Pro Cys Arg Leu Tyr Arg Ala Arg Ala Gly Tyr Leu Thr Thr Pro

165 : B (R ¥

. His'Pro Arg Ala Phe Thr Ser Tyr Ile Lys Pro Thr Ser Phe Gly Pro

180 C 18 190

* Pro Asp Leu Ala Pro Gly Thr Pro Pro Phe Pro Tyr ‘Ala Ala Phe Pro

195 o 200 205

Thr Pro Ser His Pro Arg Leu Gin Thr His Val

2100 - - 9215 .

210> 11
211> 26
<212> DNA

. <213> Artificial Sequence

{220>



'<220> <2235 Descrlptlon of Artificial
- Sequence: adapt er for cDNA anpllflcat|on <400> 14 .
~accagagtct cal2 <210> 15 <211> 26 <212> DNA <213>
- Artificial Sequence 3 3/ 3 9 <223> Description cif -
~ Artificial Sequence:adapter for cDNA anplification.
<400>15 ctgatgggtg tcttctgtga gtgtgt <210>A6 <211> 12
<212> DNA <213>. Awtlflgéf/ég uence <220> <223> -
Description of Artific ggence adapter-for. :
cDNA- anplification H<400> 16 acacactcac ag <210> 17

- _<223> Q?&CFiEBH&QPﬁ%N/ﬁlCladzﬁsﬁquel ﬂﬁ%ﬁ’f@ﬂ‘ fgequence .

" cDNA amplification

400> 11

cagctccaca. acctacatca tteegt : o : . ' L 26-’_ _

210> 12
<211> 12
212> DNA

'<213> Artificial Sequence -

<2205
<223> Descrlptlen of Art1f101al Sequence: adapter for

: cDNA ampl1flcat10n '

<4005 12

‘ acggaatgat:gt o S R  7 S o 12-

<2105 13
<211> 26
<212> DNA

<213> Artificial Sequence

- <2205



3 4/3 9.1 --<223> Description of Artificial

- Sequence: adapter. for cDNA anplification <400>17

- ccagcatcga gaatcagtgt gacagt26 -<210> 18 <211> 12

- <212> DNA <213> Artificial Sequence-_ <220> |<223>
Description of Artificial Sequence: adapter for. . cDNA

~anplification <400> 18 act gt cacac tg H <210>19 <211>

© - 26 <212> DNA <213>7AWE1%/Q§9b Sequence 3.5/3 9 <223>

Description of A«tifi0|al equence: adapter for cDNA

. [ cation < 9 gtc at aac ttegact te atc t26 =
- L223> Déggrigglon éé)Art 1c1ai Séhue ceQaJ%pt é% g g, 9

" cDNA ampllflcatidn

400> 13

gtccatettc tetetgagac tetggt ' o ' 7 _ . _26;- a

<2105 14

e 12

- <212> DNA

<213> Artificial Sequence

{220
<223 Description of Artificial Sequénée:adapter.for-

 cDNA amplification .

400> 14

;adcagagtct ca - S S _ " S . 12

<2105 15
211> 26
<212> DNA

<213> Artificial Sequence

<2200



o

' <220> <223> Description of Artificial. R
- Sequence: adapt.er for cDNA anplification :<400>20 -

(223>

<4005

ctgatgggtg tcttetgtga gtgtgt

210>

<Cie

212>
<213

<220>

-£{223>

K400

acacactecac ag

210
BRIt
1w

<218

<2207

acgatcgaca gt12 <210> 21 ' <211>-26 <212> DNA <213>
Artificial Sequence 3 6/3 9 <223> Description of -

Artificial Sequence:primer for RACE nethod -. <400>
-<212> DNA <213> Artif joia gSpquence <220>
Désbripfion-of4Artificiai Sequenpeiadapfer for.

cDNA:amplificatioﬁ

16
12
DNA

Artificial Sequence

Description éf Artificial Sequence:adapter for -

cDNAlamplificatidn

16

17
26
DNA

Artificial Sequence

21 ggctttacac tttatgcttc cggctc26 <210>22 <211>26 . ,7'

26

127



<223> Descrlptlon of A«tlflelal Sequence prlner fo
RACE net hod <400>22 cagctat gac catgattacg ccaagc -

"<210>23 ;- <211>26 <212> -DNA <213> Artificial.

~ Sequence 3 7/.3.9 <223> Descri.ption.of Artificial

-Sequence: pri-mer for RACE net hod <400> 23 aggegat t aa

gt t gggt aac. gccaggZG <21Q>24 <211>26.<212> DNA <213>
Artificial :Sequence: i%%g?,<§fs> Description of L
Artificial Sequence prvm ¥ RACE_wethodr<4QO> 24
ccagtcacga cgttgtaaaa cgacgg26 :<210> 25 <211> 26

- 223> Derprzipion oD ¥asifieidl; Spamenseq@@mter rg/ 3 9 <223>

L <400>

-Description of -ArtificialLSequence: prlner for RACE ';
¢ﬁﬁﬂh@ﬂp11f1catlon _ _

17

ccageatcga gaatcagtigt gacagtr

(210>
211>

<212>

18

12

DNA

7(213> Artificial'Sequence;

<220>

£ <223>

<400>

Descrlptlon of Art1f101al Sequence adapter for -

cDNA ampllflcatlon

18

”--éctgtcacac tg

<2105

211>

19

26

- £212> DNA

| <213> Artificial Sequence

<220



-~ <400> 25 cttcccgtat gctaccttgt etccac26-<210> 26
<211>26 <212> DNA <213> Artificial Sequence <220> .
<223> Description O "Artificial Sequence:priner for
RACE net hod <400>26 tccatct.ctc caagtgaagg gtcttg26 :
<210>27 <211>26 - <212> DNA <213> Artificial Sequence

3 9/3.9 <223> Description of : S
AmtificialiSequence:pr%qyr go‘ RACE net hod <400> 27
ccaacagtcc tgcatgcttg t f@ 2 : : P

T <223> Description‘of‘Artificial Sequence-adapter fof _

"cDNA amplification

<400> 19

gtegatgaac ttegactgte gatcgt B ' 26

<210> 20,
<2113 12
142125 DNA

<213> Artificial Sequence

<220>
<223> Deseription of Artificial Sequence:adapter for

¢DNA amplification

- 400> 20

acgatcgaca gt ' o '  -.. , o  ' o 12

<210 21

211> 2
<212> DNA

<213> Artificial Sequence

L 4290>



. <220> <223> Descrlptlon of - A«tlflClaI
Sequence: prinmer. for RACE nethod <400> 28. Htcatcaatg

ttcagttttg gagggg26

. 36,/39
(223) Deséfiption of Artificial Sequehce:primer for RACE

méthod

. <400> 21

'_ggctttacac tttatgette cggete | - L ' . '_' 26

210> 22
<211> 26
<2125 DNA

- <213> Artifieial Sequence

£220>
<223>7De$cription of Artificial Sequeﬁce:primer for RACE

method

<4005 22

Qagctatgac‘catgattacé'ccaagc_' _ ,,l‘r ' A  o 26

210> 23
S <211> 26
- ¢212> DNA

<213> Artificial Sequence

(220>



3739

| <223 Description of Artificial Sequence:primer for RACE

-ﬁethod

400> 23

_aggcgattéa gttgggtaac,gécagg

<2105 24
211> 2
(212> DNA

_‘(213),ArtificiaiiSéqueﬁce'.

- 220>

L ¢223> Description of Artificial Sequence:primér for RACE

© method -

<400> 24

ccagtcacga cgtigtaaaa cgacgg

-

€210 25
211> 26
<212> DNA

- <213> Artificial Sequence

220>

26

26



- 38/3%9

<2235 Description of Artificial Sequence:primer for RACE =

- rmethod

| <400> 25

ettccegtat getacettgt etceac

<2105 26
Gl> 26
<212> DNA

<213> Artificial Sequence

220>

7 ,(223) DeScription gf ArtificialrSequenceiprimer fof RACE |

- ﬁethod'

<400> 26

tecatetete caagtgaagg gfcttg

<210> 27
211> 26 -
212> DNA

<213> Artificial Sequence

<220>

26

26



39/39

1f_<223>'Beécription ofrArtificial1Seqﬁence2primer_fbr RACE', 

method

400> 27

ccaacagtce tgcatgettg taatga

<210> 28. -
<211> 26
<212> DNA

<213> Artificial Sequence

© 220>

{223> Description‘qf Artificial Sequenceiprimerffbr RACE ‘_

method

400> 28

tocttcaatg tteagtttig gaggeg

96

26



