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cycle exit, and where the use of matured cells is
required, early precursor cells obtained by this
nmet hod can sinply be cultured in vitro to 15 nature
into a suitable stage of differentiation. Thus,
materials that are in a differentiation stage
suitable for the target transplant therapy can be
easily prepared (Fig. 12). Mor eover, pure
dopam nergi ¢ neuron precursor cells are al so useful
for the search of therapeutic targets for Parkinson's
di sease, isolation of genes specific for dopam nergic



(5) a nucl eotide sequence that hybridizes with the
nucl eoti de sequence (1) under stringent conditions;
[2] a vector that conprises the polynucl eotide of
[1]; [3] a host cell that conprises the
pol ynucl eotide of [1] or the vector of [2]; [41 a
pol ypeptide that is encodeqaby t he polynucleotlde of
[1] [5] a fragment the pol ypeptide of [4],
wherein the pol ypeptide fragnent conpri ses at | east
ei ght am no acid residues; 10[6] an anti body agai nst
Tn tahﬁcaﬂﬁi ¥RPL ithte A8 plrebidedr atdaetop@ﬂley pepiprides theagiiamicleofide as
5 [7] a nucl eotide chain that encodes the
?B@ﬁ%lde fragment of [5]; [8] a nethod for
selectlng a dopam nergi c neuron, wherein the nethod
conprises the step of contacting the antibody of [6]
In ghird aspestIthers smpdadedrolingheelt thalcompripesdhgpolynicleotide as defined
ab(gfgf‘?rttﬁ‘% {;&&glag,d QR ecursor cell; 15[9] a nethod
sel ecting a dopam nergic neuron wherein the
nmet hod conprises the step of contactlng a peptide

ast t ext s ul ar
0 GaryHbate e faproi & PbeProrisPao Pl gR g detBice o
defeRARbH®E @ dopam nergi c neuron precursor ceI
[10] a Dopam nergi ¢ neuron precursor cell innediately
after cell cycle exit, wherein the cell is selected
In Qyﬁ$lh%sﬂ5€{ hede af }L@Jld&f ah %.]ntlbc%fg{ &g]a]ns@ "B ilOencoded by a
Isolating a gene ‘specific to pam ner gi'c neuron
nugheatide rSQQﬂleDG@ISBICCTaf}lCﬁ”‘Hn dént élpéc(l} |acmtqlf>0él ¢ lFedicage cgeprising
I ner gi
RGO R0 8 SR b LR TR R SR D O: 2
ooaigehbu&ﬁaﬂu&me&hhymgx@eeﬁﬁmﬂammsamemmnéﬁﬁibﬂa}thkn4-ﬁu)
of L or a cell dlfferent|a§§ , g il
a nlepideereaiener TISRMILR A PRLEAKLS q&*@‘f“ie maW&im 5] $8 geauence
poriBh RQI QS in 3K BINb REId Usd RS SE@LD BID:BSoraAN
i ndi cator, wherein the nethod conprises the steps of
contactlng a test substance with the precursor cel
of [10]; and detecting the differentiation or
proliferation a the precursor cell resulting fromthe
contacting step. 30 <Pol ynucl eoti des>
Pol ynucl eoti des of the present invention can be
applied to generate antigens by genetic engineering
techni ques to produce anti bodies that can be used for
the sel ection of dopam nergi c neuron precursor cells.
A pol ynucl eoti de of the present invention encodes the
65B13 pol ypepti de specifically expressed in
dopam nergi ¢ neuron precursor cells imediately 35
after cell cycle exit, and conprises nucl eotides 177
to 2280 of SEQID NO 1 (Figs. 1 and 2), nucl eotides
127 to 2079 of SEQID NO 2 (Figs. 3 and 4), or a
sequence conplenentary to ei ther of these
sequences. Here, a "pol ynucl eotide" refers to
a pol ynmer conprising nucleotides or nucleotide pairs
of nmultiple deoxyribonucleic acids (DNA) or
ri bonucl eic acids (RNA), and includes DNA, CcDNA,
genom ¢ DNA, chemically synthesized DNA, and RNA. |f
needed, pol ynucl eotides can al so contain
non- nat ural | y-occurring nucl eoti des such as
4-acetyl cytidine, 5-(carboxyhydroxymethyCQuridine,
2'-0-triethyl eytidine,
5- car boxynet hyl am nonet hyl- 2-t hi ouri di ne,
5- car boxynet hyl am nonet hyl uri di ne, di hydrouri di ne,
2' - 0- net hyl pseudouri di ne, p-D-gal act osyl queuosi ne,
21- 0- met hyl guanosi ne, i nosine,
N6- i sopent enyl adenosi ne, 1-net hyl adenosi ne,
1- met hyl pseudouri di ne, 10 1-met hyl guanosi ne,
1- met hyl i nosi ne, 2, 2-di et hyl guanosi ne,
2- met hyl adenosi ne, 2-net hyl guanosi ne,
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encodi ng the 65B13 pol 3rpeptide specifically
expressed i n dopam nergi c neuron precursor cells

i mredi ately after cell cycle exit, or an antigenic
fragnent thereof, wherein one or nore amno acids in
the am no sequence of SEQ ID NO 3 or 4 are del eted,
inserted, substituted, or adged, or a sequence
conpl-ementary to this nucleotide sequence. ‘It is well
known that a mutant polypeptide conprising an am no
acid- sequence, in which one or nore anino acids are”
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In particular, substitutions anong Ala, Val, Lett,
and Ile; Ser and Thr; Asp and du; Asn and G n, Lys
- and Arg; and Phe and Tyr, are preferable in order to
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~especially Section8.1-8.5), Hashinoto-Goto et a
(1995) "Gene 152:- 271-5, Kunkel (1985) -Proc.- hbtl
Acad. Sci-. USA 82: 488-92,-Kraner and Fritz (1987)-
Met hod. Enzynol . 154: 350-67, Kunkel (1988) Method.
Enzynol . 85: 2763-6), and ot hers. Mor eover ,
a polynucl eotide of the present invention is a
pol ynucl eoti de conprising a 35 nucl eoti de sequence
t hat hybridi zes under stringent conditions with a
nucl eoti de sequence conprising nucleotides 177th 2280
of SEQID NO 1 or nucleotides 127 to 2079 of SEQ ID
NO 2, or a sequence conplenentary to either of these
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perform ng pre-hybridization at 55C for 30 m nutes or
nore, adding a | abel ed probe and incubating at 37C to
55C for 1 hour or nore, wasping three tines in 2x
SSC/ 0.1% SDS at roomtenperature for 20 m nutes
each, and washing once at 37C for 20 mnutes with I|x
SSC/ 0. 1% SDS. Here, conditions of higher stringency
can be achieved by increasing the tenperature for
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stage suitgble farthd tayg@ eemsplahtebeapnoanebepeasile pa:lphlysd Big (2)or

183?2 Plérg/ %m@%g netgon %96@.11‘§09 gms ar ai ] uglef'f}'lfOf gle search of

uen nuC
ﬂlerapeut@metsffmSE@dnsommhsaasor1scpiat1¢b1e of gahes sl:lczmd for dop@nioérgic

neurons p?{c?rég%@? tag?% c1h? u?@gﬁ%g@:uﬁ%ndo%ﬁg%&%%?}{eumn

precursor sglg anddie. llk‘gSADs addlla%zth@earkaﬂlpoﬁm @rwursoc pells qbtde@) using
the methods QFtheﬁééeﬁt ﬁ@ﬁtﬁmn&%h -aldd 3R 20d toSSIZ\'%v oﬁspr&fess of
as e

pr.ogra ve been devel ope
dopamirnezgig SeYrORP AUELHRE @W%WWW&@M@W@% ﬂN] .

NiGR sbgﬁfiédﬂy}’ﬂ{é r&hDRvaRich SpMqpces, and the BLASIN
fro gram f or nucl eot i de_ sequences (Altschul et al.

[th o8 @plymucigefide thaigiomppipss a semenes) seleptrasfeom thspruetastidan
sequenceﬁ?f (l1|§5 Sﬁ Qihe3én MR SEHIRIB GBJucdbed é?l%ocﬁ’er gsremnt dlﬂ%ﬁ%ﬁﬁé on

p: /[ wvw. nebi.nl mnih.gov. for a_specif

expressede%rea%ﬁp Yol dORAMYATRIC RENNE REyCUrHs Bk i niely agfer cell cycle exit
(nanugmﬁdﬁﬁbh&ﬁﬁM&ggﬁs ?nd ot her geneg MAthdaf65813Dkkke
strucfure or function, can ne romc

(1) anyelpgtidesequetie Hie RomRSs e KTado SRR hur st ehSEQ ID NO: 1

or the 127AUEBXUF9tHinGteotidat 61 SEQADINS: 2} mg mde coiplelRAfry to said
.,pigs, cows, goats, and sheep, by designing 35 priners

nﬂcmOUd{Eéi¥§mﬁn the nucl eotide sequences of SEQ ID NOs: 1

(2) anwlebtitle suGihcdge a0 Enc&ﬁﬁi thiciagiihd asidisequenod O0YEQPOMO: 3 or 4, or

Cur.r ent Pr ot ocC n. Mol ecul ar Bi ol ogy, John Wley &
Sequenceéodﬂgl %??%‘dé SYAEIGS. For exanpl e,

(3) a nﬁléﬁ"ﬂese@[mhe thas ethdogles theaalind atlﬁrse@ehwmﬁsm dDNIOES or 4,

wherein Qg SARAbe AT DG, o BAE o i ot
sequence;i nventi on ( GenBank AcceSS| on. No. M/I 048304

@ an@iiOeso PRI B AR BENRUL A0 BB 0,3 pro,

thelr predi cted am no aC|d sequences |isted as SEQ
NGs: 6, 8, and 10, and are consi dered human

honol ogues of nouse 65B13. According to the nethods
of the present invention, such human honol ogues can
be used to sel ect hunman dopam nergi ¢ neuron precursor



20

15 through hybrid formation at sites of spliceosome-
formation, (6) suppression of MRNA migration to the

: cytoplasn1through hybrid formation with ni RNA (7).
suppressi on of. splicing tﬁiough hybrid formation at a-
capping-site or poly A-addition site, (8) suppression
‘of translation initiation through hybrid fornatlon”at
the binding sites of initiation factors, (9) -

wher_em oﬁer (?friﬁ&@tahﬁﬂo %@B@&%e@ﬂ dEliéfeﬁ,uﬂEextﬂéﬁ? T ALY h&ﬂ%d%r

bosonme binding sit (10)” suppr éssion 20 of

~ sequence W@@@@H&pﬁméu@tﬁ@%dwqpmu hybrid formation at. - =
C O (5) anu¥RAE SjuBBcd @S IbFidRles RAINMEO BB Y sBghetibd BS uné&dsmngent

(11) .suppression of gene expression through hybrid

. conditionsf or nat  on at- sites of nucleic aC|d/prote|n -

rime Course, 2 ucl ei c, Aci d

ta‘f?&ﬁfEiFﬁ? thegqrobmuctegtde, Z%T%é’ﬁ%tﬁr e%!i2]
i1¢ that Takyedddagake pbeaudleflitd dfghj;ng, pp.

i‘;taefe@ﬁ:ﬁr'ﬁ% céiﬂbﬁ@&hh@ﬁlo@ﬁ@dédﬁaé%f w-Bi ocheni st ry
19 4¥x?ﬁ ti nucl ei ¢ .aci d.c talned  -
[5 arsaéq fz %é’ isﬁngPﬁg%?fS {?‘ﬂé’“elr:ﬁ’%‘é'é]i’ﬁ PolyRrphd gﬁ%@ﬁﬁv be

__conqmmeswﬂﬁmﬁh@mcm@ﬁnﬁmi@ﬂkmmﬁﬂlblts gene expression by any
10

R B ek P b be v PR or T

lﬂ@nhymtheudmdmngﬂﬁmgmmﬂgsﬁﬁ&mﬁhﬁpﬁd@ﬁﬂgﬂ@ﬂoﬁﬁﬂ;ng

3] TSR o ot i kot %ﬁ%@gwmp_r‘fes -

-~ the step of comtheting the hokiloaiy di¢o bwahl ateyll kamgienbought & ‘smpmb he ,
: _.dopwmnnxgﬁqug$1 ﬁk&ﬁ%r%gﬂuence that allows its expressiaon., -

15 N

e or L L Ol A SR hOOE P e

e of [4] witharvell semple thereghs te ceropriss ddnparanerpiginautoapgedvrssr cell;

i'sTense nucl ei ¢ aci d does not need to be '
[9% omphathed for celeptimnedopanyinergict ivarary sibegpin thginsethat comprises.

’ “E@?gbﬁ’?"g?%*’a%% e T A e
wherein thgpethisseleoigd biyshe pxeémémitﬁﬂwr\m,hu n 2000 bp and nore L
' pr eg aledRldVros 5501'5 g el 9}930 told dd St %1e ﬁ%@l@n&;@%&@scr cell,

such_anti sense nucl ei c_acl shar ntlty

“and a gene gpecifiy t0 eagh gtage PEHBF‘%WHEW domyEReIgismeITaRs: Wherpia the

|  method colfPARk %@ﬁérﬁbf‘ deR@iife Hd i@oltaﬁﬁgﬁtgeﬂ@ﬁﬁcﬁﬂzﬁl?}n éﬁfréﬁ&d Bthe

pr oguct hese. antisense nucleic acids can

precursor cg cpil @g Ei0d @r aceld differgptiateds indugech 9p ﬁmlﬁ%wat@wﬁ gepcursor cell;

o " and - (Stein (1988) Nucleic ‘Acids Res. 16: 3209-3221) usi ng-

25 .-
o compnses ﬂybfsiépﬁﬁf RbvasHIPL ReNubs@AcE With ¥/ fresursdre el E)@gﬂj]}’and

30 -

35

[lihe polynucleotldes of the present .inventiaqgn.

IR BEEHAGTOT SoTgeTHRG BTPE MABKIAHONASHY INAGERE isrein ﬁ@tr&ethod

sified |nto e rlbozynes and. s L
detecting @Aﬁ%@eﬂvﬁm&%@ Fabiog of fifcresraar ceﬂéssvit ¢ contacting
step. _'phosphate ester bonds of a nuclelc acid and Ieave'the

reaction sites with 5 -phosphoric acid and
.3' -hydroxyl group at the end of a reaction.’Large
<Pohnnmkﬁn@a@ynes are further classified into (1) group }

 p A B YRS BRI AL

genetlc engh:%):n@g tedpniljlied mtﬂr@(IIUGBMﬁﬁbod&bH bt esndenged R thevalationof i

 dopaminerg3Epicppischiiit i8S i ebinidnel o Rebtael Easacees tie
65813 polypbptﬁim speeifivallpexaessdin ddﬁh&naglctﬂaemn pEecuSﬁdﬂ @eld isnmediately

* afercell oy X G et afhe 200 o £ SO RS P )

nucleotidestiBato 20 EBVESEYNAD, NOO? (Figg }Sandw)dbmsdqugmewpmp&misntary to
2'-3" cyclic phosphoric acids. Snmall ribozyrnes -
i ncl ude, for exanple, hamerhead-type ribozynes
(K0|zun1 et al. (1988) FEBS Left. 228: 15 225) and
hai rpi n-type ribozynes (Buzayan. (1986) Nat'ure 323:
- 349; Klkuchl and Sasald (1992) Nuclelc ACIdS Res. 19:



15 incorporated into an expression vector by-.linking -

"to.a pol ypepti de of interest Such a si-gnal peptide -
~nmay conprise the 17 am no 6acl d residues seen in. :
natural | y-occurring 65B13.° Alternatively, it can be a

. signal peptide derived froma heterogeneous. protein.
Moreover, a |linker nmay be added, and a start (ATG or.
stop codon (TAA, TAG or TGA) nmy.be inserted as

' '.e¢MxefﬂE§§ §@&%520A vector of the present |nvent|on |s

Hp abl'y an expressi-on vector.” An "expression
et owlymefe@tlde t efers toapelymer C@apratmenmﬂecmq@s essluqi@tale

5 : patrs of mﬂﬁb%ﬁﬁ%ﬁ%nﬁ&gﬁd&%' N'%Q) SPHHORESER AcE WA), %hdtlﬁ{:lg&és _

. dihydrouridigR S APERY

|  inosine, Nts—tnepémmdaﬁoshﬁe 1ema9@laaeﬁﬂs@ner etrh@hylpSeudbitdine line,
1001

ost cells I1n vitro. expressi on vectors

- DNA, cDPtfte&eeﬁtuq RWVénchenicaly mttbesezeé A4 2adcRYAs | Tbneededs

polymclodtE! Qiifulsd GVl %h—%ﬁuﬂﬁl&f-wc%m@%c%ﬁﬁes@ﬁ%%§§'a9&ylcyt1dme |

. esse ncl ude transcrlptlon of the coding
5*bmboxéaéhﬁﬂﬁﬁﬁ%gﬁﬁﬁ¥%e%‘ Qrinethyletidings si on vector into

e of the present invention in sone

-cmboxyﬁé&?ﬁi@i@ﬂétil@tﬂ@%e ti@ﬁ&%éﬂ@lﬁﬁmbﬁﬁ iFdind Nt O
seedPuidings @-%saﬁlaégaﬁauwsyﬁe%r@w%g@amsme

[.] ul ar ace.

methylg‘faﬁf’ﬂﬁ%a;? thgffla‘?eﬁ)% f?ﬁf*@%hﬁ 23N -aaﬁatﬁdsnwm -

 2-methylgexpsies S-methphiyidine] aidigdsytidine N&methymdaﬂdiﬂet on,

| rmotysBATR Sy B RhSES SE R b SRR LB goriane,

" B-D-mannesyidueudsin, ﬂdﬁetﬁ’tbxycafb’ﬂaﬁ foRghyiea-tHesuriine, ( 1988) *Sci ence -

BE

o Sermc thoxyéfﬂ'g‘)‘é'%%%%‘?’%mg %%ﬁ%%@%ﬁﬁ%ﬁ %%;%s%r?%mg’ )glﬁdenosme

| "N—((9—ﬁ-DMoﬁmmnbsﬁe2—(1ﬁethykblnopﬁrm 6o/ rarbatniop))thréaniseg Bi-¢(DGAD-

ot LI IS8 R PBASAE, ORECS Sl AP e s

. uridine-5-opgaqgtie deifwFhutoxising pefudpadiflie, npaeeosine, Rahioayding,yi ng

: t ene for
SFmGthyw tﬂ%u}éﬁ%%g 5‘%‘?‘2‘%@? 24r Mg r? tﬁ[ﬂqejh gigg gof a drug
. N+(9-B-D-ribelusarendpuriefieyl) cartpnefydithreciney?-Oamathlybhsmethelutidise,
20 .

rome R R S A e

tetrac and ¢ ni co .
Mersp st polsnuciendide mf éhffctarnsméuwset@pn qrepdesdhe 69 1B13 polypiptide

Bacteri

o specificall RRYRRR U ficiE B8y LPLLREF LIS Bibdilly deBEcll cyc e, E

- nucleotide tﬁﬁi&%ﬁ%ﬁtﬁéﬂh@sﬂs@ 1R
. an amino a«hb ﬁquEnélﬁ Nl BdA®8ie thhﬂdjﬂ@fjfrbinctﬁe s&i&@ﬁée@ '&b‘ﬂ:glb@ﬁ in SEQ ID-

perip l asm et a

. and comprla@?@)ammafﬁén%lqnﬁedmebmgl SRQTBNO: hilites; dc3 ard5) or SEQ
T IDNO:4( ﬁgﬁ@éz anﬂ’gfogﬁrc'oﬁi letﬁ%%é%&en(:g ﬁfé{ﬁ%@c' &)add%%ﬁle '_ .

- 25

I nvitrogen;

SCri
» Dpelegiide aequﬂ@g such.

(Stratage é

i siqn vectors can be exenplified by p

. NOs: 1 andqede-fongaarasy ot thagepans Foddt ar polrRuciotige ot e paesent.
. invention cAakd ﬁsig%l%d ttpéiprégs I?ﬁiol%ﬁd@ustﬁ@ Léneti® ehﬁﬁe&ﬁ%%échmques by

30

- selecting & Btfi@tl § é%%“svee t%sbféeuaf gh exprassiasetfigiencygs we’é
- “codon usag® Kdiac ¢l EGav@fnd &M (BagH) Nieis WidsiHes. 9:MBCIA! S TH@V €

of vectors_includ Bl 10 and

en devel oped for host bacteri,a, 10 for
Polyn“dw‘éfl?aﬁ%ﬁ@ Pfﬁs@ﬂtﬂé“’ tﬁﬁqna%ﬂsg@cmm ﬁ%metﬁ?r?agodmgan

" amino acid Bifubgla 1adkehdSe éh o088 st £3d Mﬁ&ﬁe'dé%nbed

nsrom BT TR S e T b e

. 2 D NO: 3 ofCbepPRpaeT tra digiul gédilensd.cum (pCsil (Unexam ned

 encoding theEEBB polgpdfpuﬁe %é@ﬁ&@@%b@s&dﬁﬂﬂbﬁ&ﬁuﬁfgﬁb@e%ﬁ pRRiRbr cells o

Pu lishe Ja ese Patent Application
oty £ FICSCROE VRPN 290 ROmPriey enui%ﬂ%etsgszﬁme

Lett 26: 239 (1985)); 15 p&X1 (Appl. Environ. _
M crobiol. 50: 94 .(1985)), etc.), genus Lactobacillus
(pAMi | (J. Bacterial. 137: 614 (1979), etc.)), genus
Rhodococcus such as Rhodococcus rhodochrous (J.. Gen. |
Nfi crobiol. 138: 1003 (1992)), and ~genus Streptonyces



10

15

© 20

- 25

15 Cel | 13iol. 8::466), SV40 pronDter (NMIIlgan etal .
(1979) Nature 277: 108), SVv40 early pronoter (Genetic
Engi neerihg Vol . 3, Wllianson ed., Acadenic Press
(1982) pp. 83- 141) '5V40 [Tate pronDter (Gheysen and
. Fiers (1982) J. App! . Genet. 1: 385-94), RSV
(Rous sarcoma V|rus) LTR pronoter (Cullen (1987) .
- Met'hods Enzynnl 152: 684-704), MWLV- LTR pronnter : o
40 :enhance ntron o
mmediate i BRBERE bl o SRPREC PR ThGRT Bl Gy amino
acids in the:axtmnlssqmma df SBQIESNEX e d ayeddeted, mkértﬂd/ subistimtddy obadded,

- ora sequencﬁ gpglgs lﬂglwts {9 tt? ﬁ%dr u%?ohcfé%@q&%c@ eolla' 1 Rho 4?1'% aﬁi.ltant

genetcopies WI | n ce
polypeptida gorpprisiog ag apznm:saq:& ne(pen@;rm whichnppr gireigmino acids are deleted,

. h
inserted, sd’ﬁ%ﬁ@l?%dé Qé/dZedi( eh %ec ag{eclﬁg@ l“g@cﬁ’t@h‘&%mﬁ{gﬁml C

POiwepudaﬂﬁa@mlabﬂW)é’rv@é‘{a@k Agad BcadTHEBRD 66aH; &Qﬂhasndaslmth

(1982) Nucgl’gﬁf'?x ‘?%VI@I L 9o %’9%’66‘%%%{ all ﬁ@sﬂ?ﬁ&&ﬁcc%zﬂ Pz?sloﬁ her

er to’ trahsien

ess (00
Dalbadie-Melarentatdlng 987 BraoNatlhadgSei. Yoher o ki0hdsr
H&Qr H%Eld%%ﬁstl?ﬁhbﬁ @50 b BRtARHin viHich he§GhoE ammo ac1d :

havi.ng an 5V40 replication ori ,such as pcD, or

 residues inpgegusmCh At hgnged f@;ﬂ Jiffgrenbiyre p? amnaFcidraidy 9. r When the

amino amdk!,‘ééilhé%%e Eﬁ’&id’eh By rﬁepo I\X)ﬂfdé&oﬁgg ¥ the R)%s)éﬂﬂﬁvéﬁtﬂ'okﬁs alédded by such a -‘
such can be used reov ., a gene encod I Ng

substitution,f BETYRLNS; %bﬂ%mm%@@htmwd ?Wﬁheuﬁaw@wéé@ protein

is to be mafn-[zﬁ)wd X Q@E%%:ﬁg\raﬁug B\hl%ﬁluﬁfbﬂiﬂ&glﬁ 'aﬁ%ﬁi@t a §efqﬂ&§:fe%64§a& it encodes
i hydrofoljc acid reduc -
an amino o 3?@%5@%‘&8&%@ tgdhore eE e miBh aﬁ@?ﬁﬁ&re Faistition. -

Amino am@'ﬂ@:hlb%ﬂdﬁﬁifbﬂ ebﬁ&llén x r?imjﬂesf thﬁh@wpoE% anhEescidd (Ala, He,
e

L, Mt i Y TR0 50 PR hied Spino Gl ARl By D505, STt T,

acidic amifol8d8) (Asp PR (dvic HeidlAtids PAEINABS, (Llys) ntuted @mlino acids (Ala,

Asn, Cys, %@i’@mﬂf g@lﬁﬁﬂ? Bt B e T A gt i aids (ta,

Gly), brandh® 8810 adgdsHPe, LJ:IIHW&I h%ﬂ)ryaﬁﬁomMﬁN[Sqﬂﬂ?ﬁ') apidie-RPE, amino

acids (G]n,gfls iég% c? ARSYA an%n 18@@}' % gggoﬁpqngcgl lg?lgs a!hs Phe,

“Tip, Tyr), hetrdaychc asath wdse&hs éﬁ'ﬁ) ampmi z;cudsdll’e:gﬂﬂj’p) ehdsheh. In
~  particular, Quéagétlﬂgns NS nl\i o%f ﬁeﬁ, and ! A§ -
E Lys and Argpotldte anddlyr, an;e pEf@aﬁe in drdeetst mmnwmpmeem ptqmdmed'fhere L

are 0 par 6P AR SIS AR UED YRR SHRAPUEL S tongas e o

Grlu; Asn and Gln,

NOVI T US V s SUC cw ah%‘ ovrrus -

amino ac1d(e119@i¢)i)by thapolynicledtidedse @B&ém@g@léfl@at i oni ¢ Li posone
AR ReR t}ﬁﬂ: % a%/ﬁng;r 5 e%:'ﬂ @Eﬁce) in Lhedy 6t R amino

ng positive ectrostatic

. acids are dttlyipé, mmdmsquo dsaldderitt@ theesequange Of FBQIBNO: 3 or 4, canbe.

' -prepared ac{EBHf:?%t%t el cﬁ ad Ege—qﬁ'ga&@ga tzg,eﬂ&%% S Acrg&tdhﬁ gﬁ&oéecular

. Cloning, Af2 mﬁ%@@%nﬁédgﬂ%&?@mﬂ@m&@@mm Guttent Protocolsin

30 Molecular g@m%%&g@%@@ ?t199 @ %cﬁﬁhx 8is), o

. Hashimotorfathstia), (1986} Gone L5200 1 i ivoissl (1 PRSP ror NalnA o (b AiSA 82:
48892, K:é{zhé d RO BUEE) WRihRL n&ﬁﬁeﬁfwﬂf%toaé? Wegkal (1938) Method.

etept or | at e ne| troductlon

- enent , BaS| c Technol ogy of Gené Therapy",
Bnzymol. 5o sh

_ compnsmg(%}%%:gﬁgé% 175986280 MT’SE%EdI C@@dﬂr‘ﬁh&@otﬁﬁs 12’?&92@79 of SEQ D

&), ellfbgth)ffs Experi mental Medi ci ne Suppl ement , :
MoresRe! 4 ﬁﬁed\éﬁfehﬁ‘ﬂh@é(regﬁﬁ ﬁﬁeﬁﬁ&?ﬂ%‘:ﬂoﬂ\]ﬁﬁc%ﬂde compnsmg a - .

Expression Anal ysis odosha
nucleotide saqyence thayhyb @dggs erde{ styingynt G itipns pﬁtyga, naicleotidq sequence -

3); Experinental ine 12: 1822
Protein, Nucleic acid, 15 and Enzyne 42: 1806-13
(1997); Circulation 92 (Suppl. I1): 479-82 (1995)),
and naked-DNA direct .introduction nmethods. Vectors
- generated using virus vectors derived fromviruses -



o NO: 2, or £§Qﬁ1en M%M RhE, Ofvtlfi tsgqﬁ?%é gllel:e?ﬁghhetpolynucleoude . |

dhf r - CHO (Proc. "Nat'l . Acad 'Sci. USA 77: S
' 4216-20(1980) and CHO K- 1. (F roc. Natl. Acad. Sci.
USA 60: 1275 (1968)), COS,_Held C127, 3T3, 13H C,
-FEEK293 and Bowes. nelanona?cells) nyel ona, Vero,.
“Nanal wa, Namal wa 1GM 1 and 113T5637 ( Unexami ned
‘Publ i shed Japanese Patent Application No. Sho.

1 63-299), and plants (potato,.tobacco, corn, rice,

I Ta, and henp), are-inc

- encodesa ééB &%aeldﬁw@g SE@FIEWHFM %l@rqséq:dmgmgmwrglh acgrenpeecursor cells.

immediate &ﬁ&%ﬁ@&@%m,w Eﬁc% R A&k P tlﬁ%dgﬁfbﬂ% the two.

I chi a, expressj on sys ens tnat use

65B13 isofori haling SRR BR by SEUD NOgeF andhe Iobﬁ#gleﬂgn s

_ Examples bﬁ&e@éﬁnﬁ%ﬂéﬁﬂinl bllté‘natﬁreﬁs&bﬁﬂs KROMRIic Hﬁtﬁtﬂﬂﬂ%&y%s@éxxs%

’ a . vector .l ost .C S can be carried out usi
| Thas, sucklihaSe St le B0 TN OPE SioHsh MERE P paptides of the
- present indch887) Sl RilgpepielcaRa. oblfined!Bdch DB A 1i6@kic9BE Senomic -

1 et hods Iectrlc ul se’ ereratlon
Hibraries dgrpA AT SRR LGRS BRI Bueh RS bbby P srnchikey, RS

o cows, goatSoi shd§f by uSegta Iﬁmjﬁnﬁlebuﬂ@pﬁ)ba)conﬂﬂé@ﬁf a hﬁktl@&lde%@quence L

- comprisind BiehReT V17 REERR) PO TIal Eon PRt i Mo

" NO: 2, in Krib983)ybidizatien ﬁﬂﬂﬁi&s@ﬁdﬁas?&ﬂ(&@r hy&ﬂzﬁﬂﬁmrplﬁﬁle&iybndlzauon, or -

Southern bﬁ%ﬁg’ggn %ﬁL?E 5§ ‘ﬁ%g(a]r?\%%r%o ﬁxﬁ%@gnqgeaegﬂépmg

* Harbor Pregk €A288)) f@ﬂﬁl&ﬁl)odb/bfc})m ]hbra@l @Instrﬂcnoﬂ74ﬁt S@jtiorDEABmmercially

 avaliable FRA TRBETH 0L RBRLTuRY sty vRED (1085) hol . ol 1

107

20 o oA, PSR OO [,

'~ may also beagdp| AExbeDiW ivsyadiegized Soguie setinesaR Nenesingsivarse

MBraptpecificallyl 81 ¢@xsPuglingn dDNUGsesy, todd JEMA is first prepared from o |

nmerit' s> i NVén

cels orgaffPASIEL 09 SLMIARRIL o poRALBSRAL S5 8L RAVRERL Fkcoun
"techmquwﬁg@bmwdanmdpacmmamicmm@ed bwa) Blochelmstry 18:

5294-529996} m[%s | n}gﬁgﬁ% &kl?s&kﬁf‘ﬁ@%ﬂ AXE “éﬂoSHem i @f 356 %99),

exa rot el ns aV|ng the

followed by pytiaeationdd seRNPasingtheBBIND wm@)m&t@hmcza) or such. A

. 7-.trauscr1pta§ie0y |cEﬁ\IzﬂQ§Bﬂntl§é‘s?stlbﬁsa§1l:19 Hs th%ml\q@t]i{%rsea{"r&is@ﬁ*)ﬁgé Pidst-SHahd

anchor. formatjon, crosslinldng, car boxyf ati on,

- cDNA Synfagsis KitSedgalenameontion e@salsofﬁzfaﬂéhlﬁﬁ@mm@ram ‘Other

25

* used (rohig gt 56X Boe Ny
-. (1989) Nud‘lesla%mu@tsl DR 201 93DNE N, ad@.ﬁib%, BNrdtab dbAgrRt cONA libraries -

(R ‘maethods thﬁﬂ %‘é@ﬁé’f FAOR maKbI# éy?tﬂlesﬁ:@“éﬁtll eRbLBAISY ﬁ%yqjcd@ nt)dg@é& be - |

rivative, a¥st|ne ormation, disulfi

aénSCIdgﬁét% BE98-8002; Bebyasrhy et al.

o gﬁy’fl eotl de or f%il eot i %on% v‘%;]lte\é]g@ﬁg%%(gg%é §1tel on,

- ohgo-cappih}gammbd @mayélaa D Sug6at 994) (R8BI MLA R BuREM1997) Gene _f '_

35 |
- _pre-hybridizgiongf 68%¢ foe8amingtes 20 nﬁﬁ@Nﬂ&m@aMt@bd‘ﬂoSﬂMﬁﬁﬁfUhd formahon at.

i nosi ol ,

t nd h tidyl
00 1RO PN BRI o i

_mtoasmtaﬂlEbettﬁul tination, iodination, racernization,

ADP-ri hos ion,-sulfation and phosphor yl ati on. 0 -
- Expoles pL YU ShpdtoPa gL DT L1gy @Htmw%r%&w 0.1%

- SDS, 50°Ct, ek 88€, DH%SDSQ4§°@‘%E1&H1@ |SBQI 8.1% SD8! 3 PePt | §Ramples of

L It t , Lido
* condicons H35bAS IR ERUR 2 S5c) ALEH S e b L PSR T sps,
42°C" and it $8I€, GEUHBDS G5 CPepMoiesseifitallg esnéBod thaaddadhé 0 a

wio o et B SEST b e s’

(Invitrogen), or those that confer stability in
~ reconbi nant protein production. Exanples of such
sequences are influenza agglutinin (HA), gl utathione
'S transferase (GST), substance P, nultiple histidine:-
tag (such as 6x Hs and 10x ~His), protein C fragnent,
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- 20 <Pol ypept.i'de Production> For in vitro - -

: polypept|de production, polypeptides can be produced
inan in vitro cell-free sg&ten1using nmet hods such_ as
invitro translation (Dasso”and Jackson (11989)
Nucl ei ¢ -Aci ds Res 17: 3129-44). In contrast, when
produci ng pol ypeptides using cells, a suitable cell ,
host is first selected from those mentioned above, -

et 1of ol DS BFH Al 301 366194 s BB Myl for 20

minutes cath, washing d;hrgebtlmem iral >pS)$C9/|Qe1|B{J SE @77 G ferXsminutes each, and
finally wadhih¥ 1A ih §¥ @{{{L?‘% ﬁ:)‘t? ﬁﬁg@qoi‘Fglg?%%B‘ QRS THiataRilo be

appropri at e t se For exa

carried ok singfonarande. the Erprosdybebdridization Seltign (ERONSECID, by
perform&%rp%é-ggbr?dﬁatﬁh #£5 9‘?% Bir 3@%‘&1‘@@ o ﬁl(ﬁﬁo A0Ging alSHIRRN RO £nd

0C for out to 200 urs, usin

incubatingafi 7Cd0 6A° GEorNEvE pvmom owhlstg thrge tipes 5935 sé’W% SDS at :

room ter)(@i‘hﬁ?&ﬁ)r 28 2nine@d 3% éﬂcpv'@z@lﬂn KA1 §7|‘Q3 foi 20%11&@9{1& Ix
199 roc

6
SSC/0.17g5DY. (ﬂg@@yqndévm\eé%@glﬁhmamcagmgg a?hlgwéwya}gcrﬁ%%%a the
temperaﬁl?é for pRI-HyBridifaBbn, MHriABLESS At ecdnd vAdH] t F &nsxaiﬂib :
me |un1na¥7be rep aced aerated, or stlrrg O&%; %B
pre-hybridizatiogand yammé%ﬂlqmﬁemsraﬂaé oh@lEs ey raised to 68°C for her
siringendyn€ I@Mﬁoﬂﬂﬁﬁctdrﬁs&h@@ Ealt @rRehRdonoT thadbuffer ‘ﬁhd/fémperamre a
uction. s a, 35. DNA of |nte£est

' | ypepti d ste
* person i G RERBARs B 6 AR Al PSSO PTAEOTS A FRroDe

15

concentrB@bn pesel I&@gth,sanﬁrr@ﬁﬁ@ﬁ imde) toVbbiin @il 583l 3d§0ﬂ§ﬁm§m1d allelic

 utants SN HEFRBE SBE rheR e s B G derives

ﬁonloﬂﬁhﬁgﬂmmﬁ$ce and cows, and I nsects such as silkworns

et (SR SR R9% b Al 400 cotd Spring

. Harbor IB¥St(€989); Section 9.4779, 68)@ ICamahteProwhetm iR Wle¢u1n931elogy d ohn Wiley |

& sons QOKIRSEN, S8 550 S QPR Tl e

 Approack aﬁ‘baﬂie S()ﬂfopd UhﬁnersﬂsrL(MBfasSéciﬁmnﬁ.iéifor coaidmoas Jfin padiqular), can be

20

25

30

35

+ xferred QB A8l i B8 SR TR rORELFS' | FRaples of rdizing

polynuclemmrtwd emlmdaq)cﬂjamcmnﬁemmmnmg aimicleotide squénvedhal hgoattleast

oo R R BRSGR B0 DPPD g or

example T?ﬁé/ br a00sg enPRY ddansityowith heiucleotidd sagnenng CDmpnsmg @mleotldes

177 to .’Zig(‘J' q( Eﬁrﬁﬂ ?\{(golaﬁ Oﬁ%oeroﬁagssl 2t’7ht% 2?)9 Ib 36?@ ]gglﬁn@:] I2'S nglr% Entities
can be detaiinet bthe BkeS Entseritirol Alsdhk] (1£§0hlér@e Natk-y\caiEiini tUSA 87:

2264-8; ﬁ%ﬁ% aug éﬂ?%éﬂul %h%@ﬂ%&!‘ PN A2 S H KA 9@)537§f7§nsﬂ>€£ﬁﬁes of

ypeptide’production systems using

program bathais bemn ot bl g arthen e Bad ASER geagram for

' determm%gprﬂé Y&%nﬁfl}tdf%?nlﬂf) akils6 1f‘e§1t:es' §ndl ﬂﬁ%@&gm%éﬁﬁl%ﬁmcleoude '

nt -expressi on vecto such

~ sequencoy éAltsnhui st al HA99nk MiduBisd 314t 60%1%ct1&e$qmaﬁogmfﬁ 0115 bgysed for -
‘the scquééNAso gfe'séﬁﬂﬁx%ﬁﬁf)ﬁ‘ BB %’W&Bi MR AREBOHNYs bR

en used to Infect plants such as N cotina -
exmnpkt£&E@XWﬁH@ﬁ@¢ﬂhe pol ypepti de of interest can be
6§B’i Pis6Qht OFalidie heays Safﬁfotﬁé}egehgssmtﬁ b BYBY 5-HRE IRMitGre or

[ ant u on regeneration of the plant body (Julian et
function, gan be ebmipedipm cPNA Hprariet andgenomgivgyriespf apmabssugh as

humans, Rﬁctbe Fat€ Shitils BhedeRBiHiadas 'pn% 686, REROAR dhBe g\’%y‘aes@mng

is introduced into a gﬁ ast uig%g PE
primers bra@ﬁd Puibe ppgleptadreirapences AT DEQIRLNDS ahtndddymggepeapplification

technolo%i%’g@%ﬁ@u}@nﬁr@fgc&s IS I¥k IS BiRheSPRAA ATNSF & Rfls (1987)

pp. 66-74; suitable for Indian rice
varieties), methods in which a DNA is introduced into
a protoplast by electric pulse followed by
regeneration of the plant body (Told et al. (1992)
Pl ant Physiol. 100: 1503-7; suitable for Japanese



'30 Pharnacology of anoclonal Anti body, vol . 113,
‘Rosenburg and Mbore ed., Springer Verlag (1994) -

- .pp. 269-315), hunani zed antlbodles mul.tispecific.

- anti bodi es (LeDoussal et aP. (1992) nt.. Cancer
‘Suppl . 7: 58-62; Paul us (1985) Behrlng Inst( Mtt. .
78: 118-32; MIlstein and Cuello (1983) Nature 305: -
537-9; Zimrermann (1986) Rev. Physiol. Bi ochem

'Secuonséah@ col.. 105: 176-260: Van Dijk et-al. (1989) Int.

. incer 43: 944-9), and antlbody fragments such as -
F gsemawle BIAST saachiesultsrevealerdithies, humsnessqesncesef unknown

.. : ﬁl;lctlon &ﬁ@ EﬂekBQ@cY 1&&5’(1@41‘ %o Efeﬁﬁl@ﬂ:bhﬂ@ VEReh Qo RMus? lﬁﬁl?%f tlg: (_Péesent -

10

- sequences Eﬂ‘? @dﬁ%{ Osg

- mouse 65813 Uﬁﬁo 086 ARERIK oFflid PRSBA¢ irlventsidi isfidhfuma homologues -
_ antl od¥ be npdified by | abelin wWith biotin or
can be use iy H!ﬁr%\%"l’%{%’é'&{éﬂl?nﬂgf’ﬁ EreUrsar Fellsst A@ﬁfb’%?é\ﬁm%ces are’

as necessar

invention @enﬁﬂfek élcé%sém Nih VEM.i8 30 ALal 3§651>é3é/@2”3 b?bd Jé‘@desmctwe L
nucleoudetsgﬁlé(neéﬂr@ iisﬁd by SE@{‘HP N@jse 5 n7 Wik, Mthgﬁé@ﬁlteﬁﬁtéaaﬁxﬁno acid

naltose- i nd |ng g green | uor escent

& qud 10t %ndaqtrp sonsdsredhyragn hemelegpes of

believed tdbe Sodabhces derived froAA tRNédnoghe@n dhiEnoaREIM, baRWRAlrbHed

oo R R oot LTSRS e BRER s o o

1D NO: 9)9125 mmﬂagmems Pl plepihirdesciicgoBIM | ﬂmfsmmgsmemm 5) is

cons1dered Qqué@%ﬁ?ﬁﬁ%ﬁ%% ea %g%%%%@%ﬁgee?g[hlege predlcted

sequences hmte@RF@ that axe simflarsigvert o581 8 of theimyseat moehinl aedithas

el TRABATARCASH BR AGR RRNG L0, 35 25 ™

15
: conventlodap%lﬁg]lﬂ c%rliete ;ﬁ%!{ﬁgés t E:euvan s’uc &degx ucieohde cham
. terminatiomtjethedr{Banger etaid( 1§7€)3HmceNet1(fb¢adL ﬁaoﬁﬁk\e?tfle)idf@}jj oan ba msed

- Thnfpdljymrnlamnﬂa sam;héntesmf thapsetnt reyentioe caf bd dmﬁmnes byiising

i adiiondecBBRS 845k WNATEed {4 HORNEE: BRA LIRS, " esponse

90

ant dies can be
~0Obt ai ned- fron1 for exanple the serum of an i'nmuni zed

<§mck0udyﬁ}%%§>after‘lnnun|2|ng a manmal with a pol ypeptide

present invention, or a fragment 15 thereof,
Metaptied nugeetideethiameebraplcmentaty to privugleotide pbthameesant

;iljlv'.entidn ogg{ sﬁiélaﬂeakﬂ 15 ﬁlﬂ‘:tléogﬂ%t %rbbﬁe@ﬁ?%l gﬁeééﬁ?ﬂveﬁﬂdﬁ. Cafere, a i

| €s |nc ude ro ['agono rimat es.

. "complemenyy ispquenesy ARfsre nak onlickasesbere st lspatt Saonsrcudve pugleotides
~ ofthe nucl&ﬁﬂie'%@ﬁ%@é SompRENPAP RFtSHE be@ﬁat%q;iﬁ'afsﬁ mﬁH&s those that have '

25

i mat es such as nonkeys, |nclud|ng cynono

at least T0%pmREyRbly SWbs mornprviagbly 99 aRsheveaTopte wr%aglzfe%s/b or more
~ (for exampﬁ‘,n BI%Y orl GV FFRL a-,&ﬁeaﬁwwuue%ﬁd&tgméa withith@Rnplate. - Pair

| uting and suspendin sensjtized antigen in :
R&\&}) corresponds'

* formation fﬁf?é%%&? Epistipn pEa CBAR; Wewlelpbé‘?)%m thisase of &y

toAA cor&,abaﬂa@ to moaé UG YorkdipaRd o CIvRRTC @cﬁre@ﬁ&ﬂ% $RCYin¥ hikcleotide

- 30

35

and_inj.ecting.into an an

 soquence of ﬂ%ﬁ%@ﬂaﬁmcwt@fs slfsatitighes s %ﬁtermﬁ@d%ﬁgﬂ{wéseﬂrm@ to

that used uﬂﬁ&agﬁ&nmmedwy&ma@@ﬁwhﬁbﬁcﬁmml ete adj uvant i's

efer dmnjstered several times, every e
S“ggﬁémc g"o‘%’é&” #%ﬂ@é@%@%ﬁmeawwae&ﬁwwé& xgy‘be ke de defecting
or isolating[BREHI prftled {6 ainpl8)ing oAl pictdotidts oTfthé pleséie Sivchfioh NeThe

 mucleotide G L pRidy RIS fo: e papl Ty s aheiophs: wiyn

. used as a piobe @t hast 18 dodgire Rl BOGuclSefdeshiticnXed® £primer. A primer

ocols in Ml écular Bio

can be desigad &y 171 E60p enGHES FICOPBIPR PO s o fded o the

~S'end 51de tRididded at the 3° end fa SEYRGAEOTRhplanEihgdY aﬁﬁ'@cﬂlﬁquence A

‘produced- by renoving the spleen froman ani mal ,
i mruni zed in the manner described above, separating
i mmunocytes fromthe spleen, and 30 fusing with a ,
" suitable nyel oma cell using pol yethyl ene gl ycol (PEG)
- or such to establlsh hybrldonas CEII fusion can be
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o nybria rogadB e SeRes e
transcrip t{OﬁQﬁnbﬁiohltﬂﬁﬁ%l?hEﬁﬁd flrth286n wRhaavA Matihe sﬁﬁ]@é@.ls @'suppressmn o -

15

C .'mlgmtmntt%g}?el n g‘g;or acc

20

" 30

- 35

- within 100 bpy bt 15 prsderFest R
more, and ﬂ%?@#&gfe@ﬂyﬁ bsvaiSAbRAAGE thd CorAsihtbh@R; gﬁ'@f } %%Aey B

‘Better ‘and Horwitz (1989) Methods Enzynol. - _
© 178:'476-96; Pl uckt hun-and Skerra (1989) ' thhods
- Enzynpl. 178: .497-515; Larnoyi (1986). Met hods . -
"Enzynol . 121: 652-63; Rousblaux 35et al. (1986) 121:
663-9; Bird and Wal ker (1991) Trends Biotechnol . -
9:132-7). The nultispecific antibodies of the present
i nvention include bispecific antibodies 24 (BsAb),

st 8 A e OB b s

| mvenﬂomoth@tbrﬂwgar,anuﬂahmuh @fsamymuegaouué betenptresepeavditontiitsn cells can

o it nfbLLGHSRL YRR, B LRSIy o RIS AL

abnonm: ! ﬁ@r&a@vttjhat ex:pecasmmf e Iﬁ(dnmpﬁdmfdhd: prea¢nt invention, .

therefow@@%ﬂ% e T N

=¢agﬂmﬁ@%§ﬁ@§5|on syst ens;, such as mouse nyeloma cell's, with

I ahﬂ%irmel ni?@ go y(%ﬁ}:eclﬁﬂlgm Iﬂ%:g%géén? l(ﬁ?’glgt}&)teiﬂglu% a?ﬁsmnuclexc o

acids ﬂ!ﬂthBPleéﬁlﬁhe pglluldrecxpeassianioba pglfynaclb@wezf th¢ prepat wahiéon by

‘binding tPE FilROA bZDRIE AR Ribo re@%ﬁ' gcfcﬂ% 918%&%%}; of mRNA

Phannaco| . 105: 176- 260; Van Jk et
Examplsof antispnspmechanismes torEpResidarehgne eap@@sm mlvalpe(l)

: mhbltlondiﬂ%ﬁhscﬂﬁhbﬁ UM af SPGIRRPIEx BRREbS] @gﬁﬁﬂ&nﬂm&g&sgmn through : :-".;.- -

pol ypept.i de ég chai'ns that can be constructed by gene‘

C@bﬁm?ebﬁp St foamedby
P404097; W93/11161

* of splcing gyl V%Hﬁé“omﬁtm Béé?tr%h&@ma%&q%d%wpaﬁam% of slisng
‘through h?bx&ﬂﬂi?ﬁhﬁoxﬁ%ﬁb@oﬁ%ﬁfcb@ﬁm@ﬁonﬂ&ﬁdiﬂ (Brsepeshidh SNARNA

T TN (I ) Py e

through hﬂmﬁ@/mauatea a daﬁptﬂgbﬁzﬂ ioe polyA. hdthasadin W)Mapptaé.smn&sf

translatiof S IAOu g BBd fored g%ﬁfgtﬁﬁg@ﬁwéfﬁ Gk ien Sictors ®

translation supprassiby t]ﬂ'nugnhyﬁrﬁﬂﬁbrmﬁhdlhﬁt ri;b’oe&ﬁél bindpesifes,q0) éﬁppﬁ&@smn |

of pepﬁde%@nﬁ% ng# L@hﬁ%ﬁgﬂiﬁgaa r@%lﬂé%ia%lﬂ har or.ne

- binding sitessaridt(il hpuaptesfionl pf gare dxpredsive thrbugchm&feﬁﬂmﬂdmg sitdseof

| -'znmkncac?@%%E&?ﬂﬁgﬁ%ﬁPﬁégﬁg%%%p d]nkg " eV' 8?%§ﬁ%%£ﬁnt ass Xh&me“f?'

- 2, NucleicdridblV, Gizne Rﬁpmomﬂndifstprdsann'ﬁ Jg;&aasaer&welmrmmrsmyety edit.,” -
. Tolyo Ka%“’%“m“%%%%?%&?‘ J; PO 9TEN o mrumoaseay (RIA) -
. maybe aﬁsdggég!ﬁé g%gﬁhgﬁséﬁ;géeb]@ fér%ssiéﬂ%f ﬂa’&@ﬁé lﬂeéﬁa%tl%% &sBibedin()) -

1o (11) abqviey e Mamshy, ntsnmmmin aaradtlsdnemsea{usmwﬁb eotay ﬁlemt)dglgtrhgion

- Amentisense nugleiElarig/conttiest iflal iHAldotideighedn ofithe @rﬁsaﬂﬁod\yermbn -

but also toaa!'ﬁdnb&ﬂﬁ]rgolf gioﬁt %{1@&%}5@ P a?ﬁ?&%&n@@h@r uf%@igﬂ flﬁ% be inhibited. 7 i |

~-cont al ni ody o est

| - ADNA theteanpdes an@gmeaﬁ@nmlm eaitcantbs ustd binkinltingl o pruubls regulatory
. sequence A& RwsRK %k%fe@go%m Tﬁp’; |t 8Snse HFIRUR ad8 )fxt()gn%d to Pe

secondary antib t recogni zes an antl
completel)b%a@lﬁmemﬁ%tﬁtth@md@g repdertor fosk¢odingcregipniofia target gene,. as iong _

‘as it can eﬂféb@iﬁ@@tlhlﬁﬂlt e dxpRed Al th €q Qﬁ&%ﬁ{rseﬁga %&@eﬁ:t Ridshavea

he "abel attac e secondary

~ chain lengififiap lragt | @m@@ﬁegrefmmllw bipfor mose oA danry peaferrbly PO bp
or more, aﬂ@a&%@ﬁhﬁﬁz Withia ooy gﬁfé}m?%ﬁﬁ@§ 0 1%;5‘%1&95 ﬁﬁgfe&%ly
’be det e In

bi ndi png acti vi t% can m ned

aksyich aptisepshnydelp n@ﬁy ﬁhapmspim@ of Q% or -

aval | abl e system such as BIAcore (Pharwam

be used to evaluate anti body activities. - The
anti bodi es of the present.invention can be used to
~purify pol ypeptides of .the present invention, or
fragnments thereof. In addition, the anti bodi es of
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- 207

25 portlon of a ponpeptlde of t he present i nventi on
- 'with acell sanple cont ati ng dopami‘nergi ¢ neuron '
" precursor-cells. - t he present invention,
- immedi ate postnitotic dop&ﬁ1nergic neuron’ precursor .
~cells can be efficiently separated-by flow cytonetry . .
~using an anti-65B13 antibody (Exanple 4, Fig. 14).
30l n-addi ti on, dopan1nerg|c neuron precursor cells

'umcnpﬁeﬁ?nﬁiuep b9, SEhAGLAR RO AP S ac@égﬁ%&%ﬁe

exa Unexam ned Pub anese

- phosphothjignate @aﬂxpé .ﬁsm(lﬁmwwaadms & a'%QP
- Pobmudﬁa@kg%Eﬂﬁqxémﬁpﬁ§%ﬂﬂﬁ£ t hat conprises a gene encodlng

a_detection marker, such-as G-P, linked to a pronDter

“Rihgrsme olsrsgeRedc torareionang o sy e web pa RN spepaicsh and

1*1bozymf::f>r eﬁg B@Wdaﬁﬁ’&ﬁ% [hi@e %oﬂﬁﬁ &ﬁ?ﬁn&lﬁﬁlﬁfzynﬁ@n D&ge ribozymes
fecte to cell's. In additi

. are enzymeﬁ Plﬁfgv re-ahasphate ek bepsisgR! A 6015 ﬁﬂ%l%a%@esmgn o
~ sites with § sbmmld &hce IREFox§RERup FP AR dntl Gf ﬁ@édcﬁoﬁ.anLQ@e nbozymes _ o

e ﬂmhers%eeﬁfﬁgm%pd%@%ﬁm%wﬁ@ 5 BhiRG I OER Ut Bor st e
trans-esterTiieation kéacﬁarmite' psiRedd BRES (z)rgéep Hbiftyorc RN eﬁ&hmﬂk@o '

e vent m dbr ai

wo-step sisblicing i s M 8 oo et e Sum i ) YA Beomponents of

' ribonuclease By whish cleave/prietarseli RN emtthet Sosideofia iodrahgsiaegitons.  In

+ comrast, RS RS B B B B BP0 B Wt
.R}UBmemmgﬁgmdmmmgm@ﬂumdQﬁﬁmﬁ%ﬂpmnﬂmmmnmm}dgmm&mb |S :

ot PR RO P A b e g
9 NHFE rn%%ﬁgsgzﬁ gﬂil | cgilﬁgdlf WZ%@&%%@?ﬁHF& B0: 112). .

 Since riboprmerrdbatly ndardnnd sybot b minsmatifatpaaetiods arc known. -+
- For examp-f Eﬁg%ﬁl%%e;%ﬁ tgé e i ﬁ&ﬂ@tthfﬁ'}&loé%lahg @feh@@n%eo@ sequence UC;

225) and hhapmﬁefpenﬂioammsa(ﬁumyanf(l98&)é*iatatel3@ﬁa349l9llﬁbkmahaam<bﬁasm

e starting teria

UU, or Ufﬁwbmadér@t RNioeanimorontod,bo deoiznnehe ms@@pemndmg portion of a -

ribozyme ©%edbipis I-J!ll f %hﬁﬁﬁ‘@%? h aﬁﬂﬁ'&l%eﬁs@ﬁ% 'e?a]l {1988)

a sustentacu

FEBS Lety 8222 M@W%Q@W@%ﬂiﬁé’mtmgﬁﬁéw Adidimddmyme
135:2191; RbEBuf 0a1k1980) Qe & diyd J!aas @99?0@9 €1 Whitpif Y peSrifidz9 e

“neural tissues that nornal pro uce

o dopani ne ,‘
. also be designad apd progiced pying kRewh @e@m@é&fﬂ(‘p é%‘%ﬁ&@lm f

'_AmdsResTrsa@sbpthakeéml (SN Tk ARA} arfd Bloldy taoom)b- Hei .

25 -
 present m\@ﬁﬂ&@bdii 09 e A3 Giruf YEhGHs defivaDpoM re@éme@ QuEREuses,

30

—adeno-aSS%%? VEISEH A0

16%% I.n addltlon culturlng qder h pOXIC
B RuslRic Agids prebrboapisscamprisehigh iaeec of the

(Pub] ished J qgse Transl ati o nternati on
uc

resent |nvent|on y ul ation
| T%leslafcgﬁﬂ e SFAUERFES AL LR B! ﬁg?lﬁaaf S‘Fr‘i’f‘% iIpygonican be
confirmed b$ tie@afsactiodd@led ToSHP laﬁfr&mamﬁled PolyiuElbbtdeal ng an
, ~anti body -or a 20 pol ypeptide of the present |nvent|on
be safe to cells. Exanples of such a support i ncl ude

VV<N%dnm>synthet|c or naturally occurrlng organlc pol yner

o RN RIS T e LT

. --presem‘. invehthae tAdedctdhrasfahé b@sdgmswe‘nacess asedil ok omtyhlgaa polynucleoude of .

35

 the proseniHFRE SR R BEyS AL benBBe A e Sl

polyuucieoaﬁanp'ﬂas veftomincides naddideetioksnsichbs plemidsgeamids siruses,
hol | ow fi bers, non-woven 25 fabric, perous supports, -
or honeyconbed supports, and the. contact .surface area
can be controlled by changing its thlckness surface
- area, width, length, shape, and size in various ways.. °
- <D0pan1nergic Neuron Precursor-Cells> 30Since cells -

S62-VE 3 BBTS e lPeapRer 1oked PNAS, ©©
* control geddkpRakivati @ansqu@weammmwmeh@as I ge hopsel |5
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15
T b br.i di
. peptide mggdnéé—z%t a?g %In%yqf : :e(?getr? &é“e%ﬁ ;/S| Is Aidcg’g“}% 6éBcléyn

 in some cHER AAEHTO CATE TSI oS ESRICTIPHOR
- stabilize tRhs@iios phmi{ctsh IRkl AdEpatpddentaton | gl SQ6d ofers, Sucha

1+ Postm totic. dopan1nerg|c neuron precursor cells,
" whi ch were obtained" using an antlbody of the present
"~ invention can be used as a. material to.isolate genes -
-specifically expressed in %%ese cells. They can-alse . - -
~ be used to investigate and isolate genes speC|f|caI[y '
20 expressed in cells that -have. differentiated,
i nduced, or prol|ferated fromthe dopan1nerg|c neur on

' bactenoplﬂ%gg WicHihg G%tbr.% ahid e g%sgfgﬁ%ab ocﬁ@édlé} 10 ne, A Laboratory -

tion, e e USE I nves genes

Manual 2n eduiGoddi Sprimg Harbar Peesd i(198D current iPeotoedls dDMaincnlar Biadogy,
- John Wﬂe@% B8RS ¢ 19‘937 in §b¥t&'@1trécp€m9§cﬁ ni% Q@Jbl)%ﬁifi?gt?%g %iﬁg?g{fsent -

expreSS|on eve S In ce
invention i xpresged ra kasbrelt, dntarveich p Gﬁfftt)h@f the prsisertlinysnéion heobeen

mtroduce% yl 1iking ©0GRe 6% HstRRRESE Afe gu%%rf Eédec sé: Ia'Hjérg a‘r@g%daft&ry

treatl ng di seases cause

-sequence d&ﬁ‘é‘ﬁ?%@@l%ﬂfﬁ dthospme buling Sitge adriprmipaiors inile case of a

prokaryoticHRs eI Bn@pRnfté s AHB kotri#8Rdlin the case of a &RARc 38R R, and o
ene expressiaon |l evels in dopam ner%ﬁq neur on o

Q5 BREX 4 signalsevhich

or conpari son

roliferated t from:- - or other X
'feg‘ﬂamﬂpo?%f‘é%‘fs CQS{IBF%%%%?‘:)”SP CEA@PRESS T eﬂﬁgeﬂﬁfqﬂ&%fmsaow fagzp

polynucleotidbLiead tl@efretbr ol haditibech wetdrof e ﬂ'tesieh@ﬁﬁeﬁﬁor@r@ﬁ[’ably 7

comprises Caeﬁekecpﬂg g{é{lﬁ:rh 3%?@3%&30@#%? R%Qqqéggﬂnn%tdggr frans elil'%gg gn?

ntracelulglyrchesadd pypdRte b 1) inchyislickinaaploanic requdmgor the |

peiplsm’y 958 54 P o i RLRGRSE el o

mcorporate& mtean lenlvreésﬁm“ﬁ)cttﬁr\l@i hmlhﬁgm,a pdilypépndé bﬁﬁﬁéreéi(:l 806tea signal .' 7 _7

s Altemaﬂv@ly,glgggn e 2pigeal@eptde ddrdved3D@n a0igjerogeocowsgirbteiar NMereover,a

207

.lmker maysbé AHd be[dddd ﬁ%& bggG) %}Pﬁgﬁ Ictgc[]a h @Aﬂ%‘fk@mﬂ?(}%ﬁﬁ S' glmerted as 3

transport,
necessary.occur i n ‘i ndi vi dual cells can be i nvesti gated, by

Améélfog Gt\;\n ﬁite [ZH igllvr:zﬁrh%l %r %/e%él Eﬁ}bﬁ %%S Qf@étgxd Axgﬁ&pressmn
vector" refSesda @rﬁ-‘@éstmqia canpdie. %mar@mm méymahdm@c@éc ghrdsgion
vector in tbéhdst AislADiHS1 %e%?gr&bﬁﬁtvé& eseMP I 1\{1%11 i{mlude L

transcrlptlon products can _be VIS al IZG

T

illu

~ cloning Vebtyr% SInAEy WerkaTss integrafionoveptons ead sedht  iExprission processes include -

25 .

transcnptl(!iﬁ/ @F theed&h QéhL{eEbeSEB ﬁﬁ&d%nddn%xg?ésmbﬂggétggmfﬂ V\ﬁ LRBEHRE

no et . (199 8 Sci ence 2 ch are.

mRNA, H@ﬁbﬂp% ab %Nﬁw@tqﬁ pelvpeptidendieg prasent invention, wadin some

cases, secré{Rd\6F the \éﬁﬁr@%e& naRpepif! it HBnbPbS @6 @ﬁd(ﬁffﬁhﬁ ?ébtﬁﬁlum, the

ranal ysi the expression of a specific gene can

- - periplasm, 05g 115@5?&4“?1 ed. Various isoforms of a single RNA

.30

| - ribosomal can @{so;e us%é QYR v,%ters@
ori" for argislifftinpoShe ViRl Wit Lhos@neld h%ﬂﬁeﬁ%@b Yesil s‘éle@ﬁng a transformed

 host. TR B RahBtopenis PR BRC SR S oS BiFtFRbe

y p}smng%tdegmg aREQEMEle SV @hﬁ&l&ﬁ&ﬁ%ﬂ%ﬁhggo@ﬁgclﬁondes in o o

zed usj ng.the present nethod. For rever

S n
vitro. In g FXHRPleH Obp;rs?mquéﬁapfﬁ%e ssoReiPelimueieptidesamt
-prokaryowsemg;uax@mﬁcg?ic tﬁrf]dé%ddfl!r’%e eﬁﬁﬁet%ﬂrgg%%él)%ién@@%m 1041-3), :

R N IR W e PR, tac

and tre (fusiéd bEiaBgnd &p). berni aﬂa{ﬂdnt t&ﬁnﬁyma ﬂéill%al i tAS Bhages, and rmB
duct s xanpl e,  the get hod. descr.i bed

dlstmguashedibjr dﬂiglsaﬁd:h/aﬁ@ﬁ@ﬂhﬁﬁetmdjrchﬁ,rmmﬁﬁrcmt @dmhﬂﬁaréﬁﬁé?ﬂaol The'
~high sensitivity, and sinplicity.
efficiency of gene expression screening can be . —_—
i mproved by using a DNA chip. Here, a DNA chip refers
to a mniature array, in which oligonucleotides, DNA -
cl ones, or such, are |nnDb|I|zed at a high density on

psekin e goligmformbly bavean
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~10 polyacrylan1de gel By using- such a nethod cDNA
derived from nRNA specifically expressed in elther '
- the cells of the present |2vent|on or.the control
cel I's -can be detected as &*band only present in the -
ei ther "sanpl e that has-been el ectrophoresed. This
met hod can-al so- -be used to analyze expression .of
unldentlfled genes. SACGE anal ysis does not require. a

el sl SRy RS R B i

S mu

erabl e ana
o BrdesloR6S349). arl?g@mnlnﬁb@ﬂudq% M3 vectors,

on_precursor.

from dgpam nergi ¢ _neu

. (Stratagenglppadplof (pErqseasetclsTatle Apstdar they veskrisBL2T expressing the T7 -
‘polymerasé). f flﬁ&&ﬂlhb ts%@clo %chsf&h v@Et@H daBNRteRBmplied 6 {rf)G@M '

usi. n stan met hods. Next, the RNA is conver

"_FDDRECTPH@B DORAARGURE. blotlnylated oligo (dT) priner, and

AhkeanpleeFhadciribhhdst b tha 2 cH18 BaHs gé-’ﬂtﬁgsafcﬁﬁisr dufed é)@ﬁlplés

* of vetors g%lﬁgeiﬁu%?éh°r%¥§e§%ét Sl permmyrctige PLsthund

. pKTHS50 ﬁnvé&&ﬂmlﬂtﬁ:ﬂlm&buhi hevebtors heat 86b lﬁdeﬁ@@ﬁélbpecﬁfo@ host bactena,
g % ncubated with str SQV| in for b ndi he bound- :
- for examplergeRus Psehdomengs Hiegs apd s a5 CERASiR

genus BremBadIéﬁiﬂn bmm@snnmolbactdnﬁmemmwtmqum:a(@m 39: 281 (1985)
Ilnker) A or

et gens, ¢ﬁ%¥?§t’c g’i%g‘yﬁ’ge g@‘é ngne ﬁ?ﬂ%fnﬁ Wﬁ&@n@%ﬁ Zpgexm"’d SR
-Pubhshedmpamdﬂamnmpphmnr}@ shaéqwmaw)cp@ﬁuema@em Gehbtel96: -

175 ose B HERC SeloddiB, R U IRERRY MG B TR GRS Fase:

- pGK1 (AppleEngmm.Mgrdnqlu 60c%t (PS5 ectd ) Sehypeaataisicillst(paAMpl (10 -
Bacteriol. P %1% &{5@'9?3@{?@ gén %ﬁggéc%ﬁﬂ ﬁ%s h%%&c%é%%nug]r%oggéh?ous @ -

recogni

| -. - Gen. Micrepiolagafi: d@{)élﬁlﬁaﬁ) @bctb)gsam&rﬁlrep@)nms swhdiasiSomptonpequbvidens .
s Sy ST A B PSR B bt

 Hopwood b, ca@gsmg@@mmw@tonemaaﬁx pUIK86 (Mok el Civkel205

- 20

468-478 (19&%%\ HOURDE flbh%-ég[%@gauence tgéen%f (838 M- 58{1995))) L

ort-str

- See literatusgs sb A 'Bw%hcr@bmmgouragg - Geashia Emrlmnu" (Kmletml o
— Pubhshmg%ﬂ)?%efﬁf vécmigﬁ{ Hi@bBe hddi € drebRnig A% sull Q@fhe cmkdmﬁ&&nde

- method Mwilw@la@ Ihgaaﬂ(?'@ J. Mol Bigls
7 166 557~5%p£1u<aedu%p9ﬁhah ReM bé‘§m§1d§‘e?ﬁdifn%oﬁm Vekd i KRE

25

30

35

fication u5|n%3pr| rs_specif

11 58t10e; Hagahiep (1:%&31) énMol Biol..-

- . sequences of fJacent sequence tags. (ditags)
Fugtheh ae&l%atpwml@p@n% UrrrPESSion & sEagrticicell dasts oFf exemphﬁed

by the AOX’I’ asGIAT 15@&%@&@5&%&31 hbhie. aReAAPIENSF SPEKIRN v%a@rst ived

free dita ortions . are linked into strands in

. from yeastsingldsithe e Wedo@reeBi bGP VAL 88d SBrB o dRstors that

can be used B yleAQH af) RRGbed iRIRAITH R h@eﬁndﬁlfe Adxe B@é&@ﬁl Eng 43: 75 102 -

t b t L
(1990) and oise G S T ¢ Risse Sreciambivrreoron o, Yop and
- YIp can be%@sﬁrg@awsadeﬁmng%g Q8P Fabehatdn fRE Be&aﬁla@anlﬁtsgauon o

fied.o fro the d tern1nat|on of the _
vectors (Sugr %ﬁg@ﬁéa SpRey g Bumher af §ens cRRGSIA bgrinserfed, and

_can stably @&ﬁﬂﬁlﬂﬂﬁ mmdtgﬁii&s bet[ﬁ!rﬂitﬁﬁhﬂ ySudefil aC DR examples of vectors - - |

br|d| ation.is uent | ed for._clonin ,
include 2 Yfrfr‘ g5 ferdyegfom %ww&ﬁ@@ @F&torsrﬁv‘lé%t%g f1:938290
(1981), pGRIL1-detitsi Telaﬂﬁs ,Cad Iﬁhﬁ@erbﬁxygésﬁﬂltdﬁbnﬁu@ RliRa@e&Ngene KARS

ecl.f, Ca expre I N eu :
vectors for EBEE K g eraty P i on BB ECERCES FoURIeGRE Gooded Mol

,_-_Ce]l Biol. 6ti §0f (@ peMtdndtpg IR DI (e sra SHuz)y fok éeisdchitobdtehiabigos;

First, fromthe aforementioned cells of the present
: |nvent|on ‘a DNA sanple of cells to be tested is
prepar ed (herelnafter referred to as 10 test DNA).
‘Next, DNA of cells to be conpared is prepared - -
-~ (hereinafter referred to as driver DNA). The test DNA
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‘31 the expreSS|on products of gene I|brar|es IR
~ synthetic |ow nol ecul ar wei ght conpound I|brar|es S

synthetic peptide libraries, antibodies, substances

rel eased by bacteria, cell ?nycrObLaI,*plant, or.""

ani mal ) extracts, cell (mcrobial, plant, or animal) -

cul ture supernatants, purified or partially purified.:

pol ypepti des, .. marine organi sns, plant or ani nal

il i e i 1 —

rari es

“vectors dpscibied ar bterapures suchbs Y&testé'c ﬁéMB}(I@iﬁphﬁol r@,ﬂl\l\ﬁlﬁ §H876 (1935) :
" and NucIcHdid RLs. 5%2318'%9 é!l?%ﬁ ﬁ&?gs h ag @F hﬁ gusta and Plchla o

subst ance: i on an

. pastoris; ectorsdesribdd byUmq@mgtchub@heé Ba@nmﬂaémlt @rml;catmn No. Hel
8- 173170%:‘36&&9995%1 AR§ E&ﬁ’o ldﬁ Ih&flabll&n(:ﬁéni 51: 1587
UCG suc

subst ances In ce opam n

T (1987) fepGiangisese, Gf alblsm Cefeppisskis @ﬁqcm; sectery dresgibodin Trends in.
o r -
_ Biotechn;ﬂégﬁ Bt Q@fﬁ'{lQ o 4 o?ﬁs R%}%ﬂgﬁ%ﬁ stgtglparﬁg%? Ill.%rhl qr and A. eryzae ; :

latory re

nre ator
‘and vectqre Byias promaters deriesbiiem thy exfracsHulenselindase |gs%&1f>ﬁ@ﬁhnology 7:

596-603 g@@g}pﬂ@g%mhm met hods usi ng- a poI yhucl eot i de
he present invention. -For exanp a method for -

o - - lieheg 6 4t rrasKnatipnyosls oF athst aripel el thetaa@%ovsmﬁéaiewewter e
: .(Kauﬁnaﬁét dth@ 98h) mpmenggimt@%?@mrﬁmoeammm (US€Q Gehe 108: '

. -193_200)88wresem [ nve%lgl%gw(é%:e EEgI n erlﬁagSup ggd Sei. P
- USA 84: Resea @Flapfbﬁbeammemwwag %mmmamaidsmsermeazz K_lm .

etal. (193&} 9:;;5?%3%): B P romaicis, SF. prfentes (THEcLie ) Al 1988) Mol.

- Cell. Biok. 89%631 SVH0 pepider @fulliggesel C(dB?@)a\Iﬂhm E&S) SV40 early -

promoteGHERARAASIORS. R LR o 20420 SRS B,

SV40 IateBﬁl‘ﬁﬁﬁ)té:tﬂGﬁem abd Fodrs (MZQEMOB A'i)pl G, Hu385-b4), RIS& (Rous :

s BRSO ey il A

- promoter,SlﬂQVl Enbiifiver 23V 4(Aentianoer anktgdobim dintiom, tind suchman de used.

5 905000 58 TR cts o -

exonuc ase

GORLOLD e deBior BRPESRYI

' dlstmgmshﬁ@by dmgs su«dr assrmmy‘ctﬁ mtaﬂ}ﬂﬁ t Treinstoasd tha edmbeq‘ufawe copies .

w1th1n ceﬂ? rrﬁé] ﬁ?nﬁe?@'eg}lﬁégganabezzgu %ﬂg&} 1?4 {h%ﬁ%(e&@ glg[gﬂ in, for - -

on 1s ev s expr e

- ..example, 9 dost, whicly il deféative mthe Iw&nc amé syrgheansrr@@b«ime rcmd employmg .

i - avector sﬂ@ﬁ‘% l&éﬁéi e\%cﬂﬁjﬁ e{]ﬁgﬂifRo g&ﬁ:sdo Ql)ﬁlpgﬁ?saﬂz%ﬁ fHE difedi D 011 tl’Tu: other -
25

m uni t require nalntalnlng the activit

-~ hand, in qrm; t6 gBIdenlyprprss e genadiD 8 collyhaving orS¥40 ifmtlgfmeg@mon their
~ chromosonib4€! CbQ sed BMe IR £ %t&%%w@ta%eur i gﬂ&ﬁmﬁ%?ilgﬁf suchas -

pre using a program suc

- peD), or a(vmt@phawweﬂohpmm qu;ng f adapovus, éﬁppm pepidlomaratus (BPV), S
© polyoma aﬁfss §ncf§ucﬁ|can bBLOSL MUbieBYer, g rg@lﬁée 9%@ aﬁfm&%l?co%ﬁﬁ%ansferase' .

Paci fic Symposi um Hunter ah

| (APHD, themidine kinees (339, kewhing-auerive Shasphsrbesyl frangepye (Bcogpt),

30
S amphﬁrmgé@q gFmeicePRIIeB b o frnown examples of smtable vectors are the
' Okayama(ﬁhtré Qxﬁlégidiﬁ%ct&%

35

dihydrofol® a8\t 6ductAe RAIEDY, BF3IAmAS Séjiﬂ%IddES ad § el 8 tdin THARCH ok -

required for the activity of an expression.regul atory

)t %Dﬁﬁ@g@ﬁ&%@z@f 9461,‘2 %1987)), ‘
htm Prestridge ( 991) Bi
PRO/CMS EeDbIéi) PC%N@&B}%@%M IORThECIRE BRL) iﬁ\é?ﬁhfb@’ml Cell. .

. . Biol. It 35'4164 mngsﬁﬁmwemhe&@@e&eﬁem8%32@*(@9%33}:%mmogen)

i sol at ed hi.s_rmanner _can used to produce

PMAM, phRs: @k BBV, E’Hfér% BPEESY: EOPA? ﬁé’éétﬁﬂﬂ%? (Mol Cell Biol. 8

" 466-72 (199N nergi ¢ neuron precursor cells in vivo. -<Li gand

I dentification> 5The present invention provides
| i gands agai nst the pol ypeptides of the present ,
i nvention. The pol ypeptides of the present invention .
-have a transnenbrane domain, and thus are thought to
‘ eX|st enbedded mnthln the ceII nenbrane i n-nature.
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- Fig. 5 IS conparlson of the ani. no aC|d sequences of
65B13-a and 65B13-b. -35Fig. 6 is a schematic dlagran1_
of 65B13 structure. -The shaded areas indicate the

- transnenbrane domain, mhllé g represents the Ig

'~ domain.. 33 - Fig. 7 is a set of photographs show ng
the results of 65B13 MRNA expression anaIyS|s |n
E12.5 nouse brain by in situ hybridization.
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" invention GRS FoYidg ingBidecuieapeirusavectops suebiad padexIEwgndgetiavias ~
- vectors sudtBis pHIPRARt QQVARBS AW Hgd%é%ﬁ ﬁt@%‘ﬂotsﬁm% %g@éasb%% fie

expression analysis in nouse

- adenovirugmetho @}chp ipp (Cytotesbmiiagy B 1: 0OE: catx@gnﬂjaow '

methods (@éuohtbemesmrﬁéﬁm A% RS Gf M&%ﬁl%&?f) '6£ztroﬁﬂ&13r}]l<;§§ﬂg

g s enI d PI ctures of rarre regions 1
pO

S&atgévp%hpfgﬁemed@?tbm inderali thipe lippsome

- methods, patild g@ﬁ&h@&@lﬁaokéﬁ%&mﬂfs,‘éﬁ%ﬁh& ﬁﬁaNXﬁ'ﬁcddnS&hQSA 84:
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5 m.ce, yrosin

o nt r al aj n region_of
- 7413 198 dulsim RO o B BBy Pie paend Patpnte ¢

‘ApplicatiohWot Hél Z—&QV@TE} RicefidBhkdidid gde introduction fethodd Qetrdvids

methods, I%%%gatl C dl ram sh%x[/?\!len %gl%ﬂ%ﬁggﬁsm on aMercrlngf o
Supplemend] m;mmee]litmbbg‘)goﬂ G&tﬁﬁl@éﬁp)ﬂxm OIVITR I QEAmRHA! Medicine

x sllpplemeqtf, @e 15Fi ‘g‘é“?]"‘%ﬁmz‘é%aé c&g%ggqqg%np%gsqvn tra%lé,gg{%osha  1

(1997 1. (ﬂauﬂmsrespls)énm%em ClsIoM3; mnnghgﬁoam -FOBB2R0911998)9 Wb lecular

i 548417 U REQALEIENE 10 £ ey,

anid Bnzym®ie: {K)E)3 ﬁ@@ﬂhl@l&dﬂ;@dﬁ?ﬁé{ﬂﬂ:@pﬁ Tof 796 190D, UlBiaREODNA
- direct mtrogﬁétgﬁqné{ﬁé 9 %E{ol?sogér?é @al ns%ﬁ&a%h 6‘5{5 gt Q@Eff (Fyu%ses "

a-se rapssovvlng

other than adeadyigisss axutm!mmesdmohcas ladgm@a'z'sBﬂﬁate& piras §mnij>1s:vai~dss Sendai-

vnuSTngm%%raln re IO é%géghﬁDUSéHe %nghf év%§¥ tra

- virus, can ajsgrheiused-ond attmmgtajthpdumngdmgymaydwaamqm}cwummgmx vivo.
20 :

Ormvwonge%d(ﬁ differentiated fromES cells in vitro. 25 Best
Mde for Carrying Qut the Invention - The -
In pddigemtinsest ewressionwiystenisare Rlsb khowel ansystenuiefon etprodstiy

B -hetel;ogeneélﬁf;%lﬁféﬁﬁdéso @Sf‘@‘ﬁ%:ﬁ? Qj:btgehtgus' g%fl%:éantb% egﬁljeg H%.{l 'Sﬁ&‘ijoajtera
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as e|n imted

frugiperda egllg o5 a I@IW%%ISO\#S% @erfeltwmhafqabfcma
. nucleopolymm IAGNERL QM R CRldfS Oh eggéﬁhéus-r nk $P hﬁér@ft?ﬁ cloned |

gene eCIfIC 10 dopanlnerglc neur ursor- ce

, into the ﬂoﬂg%ﬁ%%lgl 0k & wires: c dipriexamplss B seayde h%écpé toadrsigiichni wndler the
~ control of ap¥lyhBeris gﬁjﬁnﬁ(ﬁ&t i QR tﬁl%"c%@p‘ihe'}ﬁﬁﬁﬁqnﬂ gbﬁhgls RNA. V%{‘%H] . :

ventral dorsal mni dbrain m ce,

e fccombmaﬂ%%‘a‘b*e‘ﬁe‘s% th%p%@alw Pﬁ’éu@f@né%d o lepeniieypf eujoregss
- expressed u:ilcdllsB@ SRIOG erﬁgaﬁﬁﬁfeﬁ)%%‘lﬁfvﬁﬁ '&@utﬁﬂ%ﬁtﬁ%@ﬂ@eﬁg

ed to _each other

infocted with %%?SE%&@@%W \Benioho: dachassiars Gops) BevNaliawad Sci.

USA 91: 322414). aUthSrRaldon cR4lpled 4P 2isadl 2A-deH Ve exdtlsdigh @@Lt%é)mclude

- caca cct acatcattcc (SEQ.1D NG 11
the Bac-to- ]Z%gcz%%cuﬁ)vgms g‘xpress‘?ion System (Bigco lgRL) and%BacPAKS ) ,

When plant cells are used as a host, for example, vectors that use the 35S promoter of

: cauhﬂower mosaic virus can be used. Known methods of introducing a vector into plant

35

cells mclude the PEG, elech‘oporatmn, Agrobacterium methods, and particle gun methods.
Insertion of a DNA into a vector can be carried ouf ina hgase reaction using

restriction enzyme sites (Current Protocols in Melecular Bmlogy, .Tohn Wﬂey & Sons (1987)



'8d7A: ‘acggaat gat gt (SEQ I D NO 12) adSS

gtccatcttctctctgagactctggt (SEQ I D NO - 13)

accagagtetca (SEQ ID NO 1 ? ad4s. -

ct gat gggt gt.et t et gt gagt gt gt!{ SEQ I D NO 15) “ad4A:
~~acacactcacag (SEQ ID NO 16) 10 ad5S. o

ccagcat cgagaat cagt gt gacagt (SE Q1D NO 17) ad5A .

act gteacact g( SEQ | D NG 18) " adl 3S: '

o Press (198%) tSetti®@\NAGIedso3)r epared from the ventral and dorsal

- Sectmnlpaqgﬂgg%gé%ﬁ%gg%gﬁggérg%% "ﬂa_g Syn{dﬁﬁzrmg Har}éOr ' .:‘ .

. mdbrain regions of E12.5 nopuse enbryos (Japan SLC)
using the RNeasy Mni Kit (Q agen), ‘and -

.<H05ts> doubl e-stranded cDNA is.synthesized using a cDNA:

e o

present m&fmélonf i éd igyiteo er i wiva profinetismarysiem mey boanplyedaRr the o
. productloﬁ ¥Eh ?élgﬁéa[%iﬁﬁ ﬁ@ﬁ@ﬁ%&xﬁlﬁn _%n 30uS&songs gﬁ%; erﬁf‘&g ugclude -

-mnute In ation.

 archaebactegigl, %Fﬁﬁgalaﬁggﬂb@%éﬂiﬂ% T, amppibien, Teptiléan, awmrlCR

- mammalioRE HCHOUIIRIRE A, T CARLIYT (OO SARAL B kes inits
10
L polynuclea!uﬁ ddek (ﬁdt &iﬁ&t% a?rﬁnﬁéi)péccﬁ%ﬁlgﬁosﬁdn\&ﬁ%@é&@ﬁﬁtdfﬁrhoy&ll the =

: ifi %NA\Nasfurt er, anplif
: polynucleﬂléfﬁg}’ fat@ﬁ £5,PWp PRPTHOICR dnCoRpRIZEH &{Oﬂéﬁ‘r#‘ﬁ BeTEne: or

| owi-ng conponents.  10x 5 pl 5 rnM

cells a polynycfeatiie i ¢ngodes agolynephifp et fhﬁ prﬁelst lgvenh@wAz 1% as the

- mmntamealamla&&cﬁmh@@n@ﬂs@ﬁbﬁ%conds at 94C, 30 seconds at -

S 15

R SSET o oA e B B M B e

_'beloﬁglng(ﬁa dguicnlis BSdReRukiaf S@gitdcdeds, Sta(p&d@g@(ﬂ:)ls Swheitie ofBatitids, suc}i :

as . coli CyitoL g, i 98 o800k ) Sl Baroesesna apd it subils.

Eaamplet iofd cabiotiabost incliierfuagacélls edhby yesoybationglasts — ©

oo o B R DU RESLE LIS L R R mzﬁsh' o

20

~ amphibiansi(Ketesisabe 2O Valecst al. {1984) Naant 001 3 58 haptiles, btds, and -

mammalsé%r.fﬁ}chg R%K (%wdglébi) ?‘H‘% Q&B&ﬁ%?%égﬁ%%s

- dhfr- CHO\/(/Bs)cableéd%aal 601 TS & 4206- Maysejuagéﬁ&a&bmoc Nafl. Acad.

»- i USA%G 5132§"(F§68 O%gs %elz%ltblttzr]g%’gﬁ %ﬁg@%ﬁ%ﬁ%g\@g& erlamma

celis), myerivmedVerei Namalwal DNagrabwi ETMVa edd FHES66A €linetiapsioed/ Bublished

 Jopanese e Ablbaicpoft, il (2o b pify? (A, LA AR, 9, Boe,

7 25

Sty PSSR DL S W g 00

soybean, t@m@floherhe@ bﬁﬂmw aifalfan endbbernph a@tm@&dbd t He atdigionito

- genus Pictagekpressan Bysteme ﬂi@ﬁtli’rerfyﬂaltasmsf snclpasthe oglisof Aspergillus mger

- 30

belong]ngﬁp‘glgfﬂgtg}ﬁ% hgsom% of,. 30 seconds at 94C, 30 .

seconds at 15 m nut es at 72C. Next, the

Ingregretiqneaf acmmrmf@ hwg@élﬁ s8n B c4Tiet euiviRing Bethads such as the

 electroporMil €R8%: il A7 ?Nu%ﬂ:‘fjc Refdbfmegdw%mzsﬁ eatfarﬂaﬂp&w%mods,'

Purification Ki It was a

electric pujsp serpbration (Gurra Eretgpols inMolgcalar Eﬁl@gxa d Phlb%ﬁieﬁg& $ons (1987)

 Scetions ORGROCCHRS e ARrSRARibsc I o3 FRORUS e BRTipolection

2-m nut e |ncu bation

esijard (PS5 il B 055 6T nb il 3500 Niure Genettos 5 11305 RapHocpReret al. -

. 77(1 993) Sméﬁtfef2§9 mﬁl}a‘#@@f’e&z@mﬁe tlethddf (GIRE (- BRA) mlﬁﬁ'pﬁ@sﬁlﬁte method
,(Chen and

?t round of su tractlon After |ncubat|n

D87 MaleSell Big]. To274%5PoREAS fiertran methp atact al.
(1984) Nudl@i% A@M& 12 4°RY7- PR Sub@hiarbadi arParld LS (0985) Méib@t:liqg‘ioﬂtd,

C, the cDNA was hybri di zed at 68C for "16 hours.
25The hybri di zed cDNA was digested with Rsal, and
purified using the Q aqui ck 'PCR ,
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 disulfide b&R fohﬁguélﬂ*selgﬁk?yléﬁ%i biaeehy REVA, MR hORAEhAACrBRbh:

" 15

20

Purification Kit Then, it was anpllfled with adi-S as;- .
the primer by |ncubat| ng at 94C for 2" 'minutes, and
performng 11 PCR cycles of 30 seconds at 94C, 30
seconds-at .65C, and 2 -mi bites at 72C, and a final
2-m.nute incubation at 72C.. The PCR product -was then .
d| gested with Rsal, followed by the addition of ad4.
30 1-7. Second Round of Subtraction - 20 ng - of

| was de Section 1-6 ‘above was
'1642-3>aﬂ§%eg§6f%ge$é§f> R S I e A

above, and the.sanme subtraction procedure used in -

3 . bove erfornmed. Finally, ad5 was -
 <polspent G e AR B 1o Tl a1 gost 1 on 35

Alp@yiityitidd” Sbthn qus&:ntSnbmtmtrefmrs to36peptide polythen gnc:mfded by a

o edLp secti o Yolo)
,polynucleoﬁj\iggmfga% Vfgégﬁ{] ny er an TC crrecé exarfl% €3 focliy fzprcfa‘%l ¥La

m Xxe e ver
amino acidzioguence destribheé irs3R@ IBUNOsat or 4n ﬁh@p@ﬁpﬂp@daseﬂhe present-

ovetion EELA Y B, AL B e LA 8018 -

amino acidggsjdvepilidivations includagyjatish, @Wﬂﬁmmﬁn@&ﬁ@d mmmon, GPI

anchor forrﬁgt%fj cfdgslﬁrﬂ&tﬁ%(?g:ral}b Pf?a%ﬁe %Vﬂﬁ%tg@é alttg esglgg n@)ﬁn@lﬂﬂ; |

glywsylaﬁg&mm@aomwvgle@b bmdmg ok2 hpidrpriefcdqmnﬂﬂe, systiseermpion,

vect or I nvitrogen), ts nucl eot sequence ‘was

covalent b%ﬁlawz%n ephéu%mtsipabr@ea% g droxplatign.dryroghutrmte,

formation, 8&%&@’%&1&&3@ Bf 8 a0 pRA ?&ﬁgh %vbﬁnf Hﬁa 'ﬁ?% #8 a heme pomon,.

sequence

_-covalent b%’gflgfffégm ﬁg ﬁ%‘@lgmﬁléaomzm FoiRteY R, Setdeion RN,
. u‘n1qurrmaﬁbﬁ,81ola[ﬂ%ﬁ@ﬁ,eface‘fx:!iﬁﬂﬁchi1 m-ﬁbﬁsﬂéhcﬁl EdifationiRY %ﬁoéﬂi@fyﬂ@mn ,

M 15 Kit  (Q agen) prepare raRNA- usi,ng
Moreover, % @ r#l‘iﬁ? PSR ITERIR Pl‘% g RrepiorBrgtaiping agignal
peptide portiBNAnhtuby groeinFIschiRg R s%nﬁpﬁd e fpoRivnt ARl ﬂﬁﬁﬂ 61eing Eﬁw&ﬁed
oi ce

~ with other S%gﬁg s%fg{%ggq%p? S 5 rr%e? wgusRces B g‘}sl?é(ggl B&Iﬁ\ t%g:ngf tﬁ‘e present

- invention cpii bpaglected FOM seqhbrices DNA fAdiINa R pfoteﬂfﬂuﬂ&ﬂhﬁﬁ iking Ofop Bk ample, |

- poDNAS. | AR Ry AP sdore g so oD st rospmtiagg protin

producﬁon%%qummldcﬁ@g@lm ZHA), TAEthione S

e 55 AL BRI U B i o

ﬂagment EAITHEESBIAT Dok 5ggiohBl-Buthfin -

o AT T %%%%&@B@@? A psiidtse

25

L 30

35
" antigen index region, coil and coll forming region,\hjrdrophilic region, hydrophobic region, -

- FLAG (Hopeet aL.(CYE8)INALS

sSSP A S R Mgkt Uy 10

i WW‘&(@E@ HIDVPﬂ@gﬁ&)lt,‘H&V

protein), anﬂ@(ﬁ‘élt‘éﬂﬁﬂ@mﬁlt mesmm smzmltglvmcglppmg A oR
M i BRI} itk B Bl ordvidlhs bbbl sﬁm%gsrpe&éde%me N

present mventlon. A polypeptide fragment of the present invention is 1dentlcal to a portion of c

a polypeptide of the present mvent;.on and comprlses at least c1ght amino acid residues or

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

fragment can be exemplified by a polypepnde fragment 1ack1ng an amino terminus, carboxyl . |

- terminus, and transmembrane domain. The polypepndc fragments of the present invention

include ﬁagments conta.mmg an a-helix and a-helix forming region, a-amphipathic reglon,
p-sheet and B—shee‘t‘fonnmg region, B-amphlpat}nc region, substrate binding region, high -



After incubating at 94C for 5 minutes, 25 cycles of :
30 seconds at 94C, 30 seconds at 65C, and 5 minutes
at 72C, .and a final 2-mnute incubation at. 72C were -
- carried out. . Next, thé9second round of PCR was -
“carried.out using the 100-fold-diluted product = -
~ obtained 5 fromflrst round PCR Condi ti ons for the.
second round PCR are as shown bel ow. 2nd Round .of:

* tamand B R e e e BB ot

- present inviegtiéh ﬁlap bt aﬁj/ FaPmbat, pRERIqa thiotic haslthp lamﬁg@mlﬂ;ﬂ oFd podiRptide

of the presd i Raian ! S0 Fsac Al hifitle 06 o Lo BN Yan B birdirled

_ usmg methwdmfdr@salatmﬁ@@;tenﬂﬂydmﬁhabaiﬂy%hydt@hﬂmy lodituh armiad acid

*seavnce (ESE UGORAERI5T, B0 S AT £ SRR e

analy51s (Chnalfpzmd (578 AnnoR ABESABLS éﬁ{ué?ﬂc %6)aamd samere coifiemed usinga

 compuer RUGUAEPAE SEBRISRT. oD oL PIARAER G v

o short peph@ﬂsg;ynt;bean@i fjlowed bslg@ﬁﬂnmn of itsringigeniGtyaffubiyhed Thpanese

ends W t e’ st codon at '
Thewrdlysrtidessorywiypeptide figgmeryls of éherige@npmwetm can be produced .

b e AT B TR s

polypeptide gr pglgpgpiide ﬁ@gmeghgf thg Prericaventioa using gepetes m@rabmahon

Translaimncé}%h{égnil\t%%loﬁ%ﬁg%aﬁé%ﬁ %f&@g@és@ the 177th "A" of

-techmques I'Bs T%&@ﬁ%@éﬁ'ﬁ ehadPor e ﬁﬁ%%ﬁﬁi@c@& td! ﬂ?h&%‘d&ﬁﬁe ng on : |

i.s" the 25 transrrerrbrane omai h. | n contrast

- the type Ofalﬁ%t S@l&a#eﬁgaqdég%ﬁlffﬁ HB’?EB @9 % V{?egj}mgoeé@cw%owmqach A

15

, Normally vHen2551Vpephige 15&3}@%{53 F?:eH @Q&f‘asqff coli as the host -

t 2077 to 79, Id t ' '
e ST i B 1 B g men.

" terminus oms oelpRS1 pﬂZﬁéiﬁﬁleby Pb%eﬁﬁﬁd@xﬁﬁﬁg@lﬁﬁ"&ﬁﬁ'sﬁﬁbﬂu&@&iu&@gsuch '

20

25

35

' d1ﬁ"erences AR Qpﬁﬁéﬁ'sgléq]

177 1 nal uen the 17 am.no acid -
‘?mmé%%“ ‘g‘F PRSIt ARentien 1516
: to 1566 is- the transrrerrbrane domain. The am no acid .

<Pl " g uences encoded by the 65B 13-a and 65B 13-Db

prepiee]ﬁ’é) S¥%shown in SEQ ID NGs: 3 and 4. As shown in

FoFingvitrd po&rpepﬁ@@pﬂ(ﬂﬁm@f, pblypeptides eaabé ﬁroﬂ&(‘lﬁdl&ﬁ&ﬁSn vito

o ded b | t 65B o
cell-free sy§REANGHE Andat QSRS ERsBlloh BherS A Totifot Y8t ucteic
- Acids Res. 47 3 19P4A). ahdcdirhaist, wm@rdmucammlﬁﬁpammms Bduitable

,cellhostlsi?s% %(agg Sgglr g‘gﬁﬁg‘%e‘gedtﬂ?’ﬂggg%@tt@nﬁﬁ eﬁ%i . Orm?gmfh | L

- a DNA of if5R8 @nbeeqwney ttbd: trensfornted dobls samigd mﬂfﬁ&d fo obtain a

pcaiypeptldet éfqﬁépé%@ réﬁ"@g lclrnr;;%’:':ie ?s%%g e\glg ﬁln%ﬁg}ay%% a%ggo\ll\)@iéte | .

for the cell tﬁm S@‘Bﬁt@ Gémm(ample whenl‘damlal calls evcpelessilonltariag yai be

accor

carried out Qtf at a ISIH %?gbcgﬁﬁgt% t?ﬁé}dhanteSI L r?g gd’(lz t%@ﬁ 02 %f(}ugilg Itoe 900

S hours, usmgameaxmm asriDVEEDS (Vihokaggf%béﬂ@ék%B)j,MHM{Smcmdzz 501
30

(1952, RS LRGN ECL 00590 8 ORTH KRS YRS ety 7y 1

(1950)) orlg@ an&e@ﬂmgsmmhas fetalomifisernpe (RES) &s favess8y. In

- aaditon, NS meHeStoNERN AR LIERS, oo ity Holfregs

. necessary. RNA probe, 50% f or mani de; 5x.SSC, 1% SDS, 50 pg/ mil

OnESihcR i, Boiderfh SRRRLH Bon SHPPRGHERM oo gstem.

DNA of interggt m}mdwdtm@rﬁn grampber mtharméts eot}'@eptgienaproldnmb)ﬂ vivo.

sl Sl IR QS (MM LI ST e

t enperature, blocking was carried out (Bl ocking
reagent Roche). The sections were then reacted vvlth
al kal i ne phosphat ase- | abel ed anti-DI G anti body-
(DAKO), -washed (I x TBST, 2 |nM Levam sol e), and
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is only. expressed in the M, a- conpari son of the TH
expression and the 65813 expreSS| on showed. t hat both
wer e not expressed in the same cells, -however,. their
- expression regions al ong 2he dorsal - ventral ,axi S were
conpl etely overlapped (Fig. 9). Itn general, nerve. |
cells 30 present in neural ‘tubes are known to
S prollferate in the VzZ, stop cell division with t he ,
ncerment . of differentiation, and then mature - -
mmals S&\c gﬁ%‘f‘@rpagﬁ, ﬁléeetpomﬂ‘ﬁ’e CO%h ppdh msgety gagh %ﬁ@ﬁ@%@smﬂm‘i

(1985) NatiRe3 182 592-FhU Sk RIdRmsNirkpsnielanRNR BAA5IbS uRt@Uh @lSnmalian . -
- are believed to prollferate in the VZ adjacent to the

" SYStems TH expressi'on zone, and.express TH after having

FotiegampRgwhen sdtectigt Shelgpdpoildt ovimeeithe o6alhile WIDRA that

S Si this V. on where these progenitqrs 35 -
encodes th?)P%‘P’P?@ﬂgﬂ%%%‘-’é‘fﬁoééN%%ﬂ ROk BErS B prB s Posein, anda
" fusion proteigif dine p(ﬂ?ﬁ&‘p@idb ?f haught sﬁ&@ﬁﬂ?%ﬁﬁcmﬂﬁm fiilkal INélemﬁé DNA =
_ ransj ently in do nergi ¢ _neur rso s in
+ that encodgs B sfih arfisi s GSRRRGET i f oSy T O drtiortnd s

DNA is thepifragsferre@ baﬂchnia’[jhe ytdruaapi Eenddle Fogtr eThe oansipaic\pdhs optheir

| f.th
- oo bR S Bt e Bl F et ot e
e (1994) Blﬂmcmi‘#%s}’eflf 97% reSSI on anal _ySI‘? by First a

Hormones mayiatso hmmlmxmeﬁrd:dxogmreaﬁtthe amowunttof nfk] aﬂﬁemmﬁmrt etal.

em c st ai ni ng.
Trpasgenialplane gqlerpqmdﬁpmcﬂne:h@ﬁ BiSemensng phintsonch dewbadre are:

T e T YT

‘expression ewﬁme‘s@bds aM;ONé%Qa\aed élus vegtowis themintrpdiond uﬁaﬁéxaeuesun such-

s gt BRGSO/ R PUHOED U BT i i

such as Nicotips tabagtre, aoddhe pelxnensidsrafdefereat @nibisdsalafad fonethe leaves of

| . the resulting Mg‘g fﬂﬁnt'ﬂpﬁﬁ ’reg%ﬁﬁllahﬁﬁ of )}ﬁamt%bﬁf ?Jul&'i‘ g 29:1%1994) Eur. J. '-

20

ant | 3 nonocl ghal anti b

Immunol. 283 $3 b8 o e lothersstab hﬁb@édmﬁhodﬁo}aldl!ﬁ@ mséxod;» ingyhigla -

- DNAis mtxfa@ﬁcea iRRW; B%-Q t hﬁﬁ PE@M@%& 'b?_'r@éheﬁhoégfth@ p?egl%)ody

se/ P foll ovved
* (Gene Transigg %@ﬁ%%l?o & ﬁpfmggaé%rg %189@&& edld: Stigablerfor Indian
- rice vaneﬂs%j frheth&tl th ISEH A DN 85586dudeientd %Ciirb@ﬁﬁlséw &edfit Bflise -

followed b Boraianabnpiont b ApR Stibagoiiey Bhasiol MPogis0s-7:

sultable for (Gpeie n?@eﬁw)mi&ﬁ&s)cﬁieﬂioﬁgi iPWhichla DNAME Hﬁ%i@ﬁﬂirﬁ&t@bcﬁ @ito plant

- cells usmgé\e i “ﬁ@%&g&fﬁ%ﬁ# ngﬂl@gge%%ﬁe the Blant; C{])’b@‘%s%%@fal | |

25

(1991) Bio/Tgdhinblogy. % %6 Bl6QY, kndeedtiiis)in vihith a DN ABtihdeticed into cells via _

Agrebacteri;lmf lﬁ'ﬂ El’bygﬁg?qn% /n%@ma Eﬁ?g ing éPB(§)9§4%

271 82) SedoRB&)al f(A695) Fany Plgisiol O@ 1 SR f@ﬁﬂﬁﬁedﬂ@lﬁﬁ regeneratlonr -

30

35

Oni € Rantebirb et oo D1 AFY bk PeBd Ammiepiag O e

: "present mvanuonnmh@ prophgrted frothe s@mpinmumnes usiag the saadh, ﬁnﬁs;haib@ﬂ root ‘

sl R L TR b, 0 P20

Notialiyl, alpel)@ﬂpmﬁ't of tf[B pseﬁexhtgﬁ/fmmbn l;m@ﬁucérﬂ by kanecdifibination

techmques c%lg b@r&mrer él) fg i Hie %{?x)éma}tgs ggsgstgr% ?%W%e of a cell,
or ﬁ'om the bodyt ﬂmdd)flaylmageaddmtgamsai Wher mpdﬂgpcqﬂmlb 13/\p1t)t1u&ﬂ inside ofa

.cell the cellégé(qlgso?xgedragﬁﬁé SQI&'E: aﬁtsdsélrig %ec%@%ﬁ&frﬁ)% %y%]{]slgglveﬁ Bro%uct ‘The :
. polypeptlde (] Enimtstzatheumunéied by seitaly anaibynn§kﬂmvn methods of protein

o DN LB BER oF RskBBREMSS

expressed in the ventral ni dbral n regi on at E12. 5,

whi ch corresponds to the tine of dopam nergic neuron .
- devel opnent (Fi.g. 13). A conparison of the 65B13

“protein 30 expression with those-of the dopam nergic
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15

20

25

35

pharmaceutical s for neurodegenerative di seases such -
as Parkinson's disease. Since 30 dopani nergic neuron
. precursor cells imediately after cell cycle exit are
_ precursor cells involved 2h early neuron fornation,
~they.are useful in elucidating the neuron maturati on
process;'nanely rdentrfyrng various factors |nvoIved
|n the maturation process El uci dati on of these

| actor, |s expected to contripute gre
 clectrophofeagiug i BB Bon %P%dﬁérﬂs

immunopréGipititioh) sa;mven{ pﬁebﬁﬁreuee,l éoﬁveﬁﬁéktﬁﬁuuﬁ,eﬂd a.ﬁmarmmﬁciabfaxé QF

; scre ni ng, subst S that 35 r uI at -
ethanol PresiRYAhee) Iﬂﬁs %‘FP%\H ogfaéa énclu el?ﬁé omaiography, '

such as ampn loy naminem:haige @;«hrmnategﬂaghﬁ afgtiedicemste gmphg de‘fdiﬁrdh-phase o

chromatogfynfy. o 8o ShoRRtE g it rtort el tbigmbhd A dpaphobic
chromatog2@8f hyfirdaapatite Nﬁ)ﬂnihtmgraph}@ pleesphoediulbay c]nmm&ﬁ@afdi& and -

teotin chro ek Rubuteied Kl el HlATLAR S HERGEEIEA Mdbomiory

. Course Manu:dl Moatshdle csagedb nCeldeSrogi HigybemLzhoraiorydiress (3 Eﬁﬁ)&n ce

ek LU I Ut

FPLC. - a nucl eoti de sequence having. 95%or nore identity to.

RIS ShoHSLIB AT T B2 A TR rox

 cxample, p@bfm@nc@x priobe per by Affayiopramataeiapievsiseribodips agenst he
- polypeptld&' (ﬁ(%Hé g&EeIﬁ %\Jenﬁgn . @H@cﬁb%ﬂﬁ%@%¥n@r&ﬁﬁoﬁ & Molecular -

vect or at corrprl ses t

*Biology, Jqh61 §ilgohts 58D Sertdomt¢.1-1.19, hissulotisn; pigation can also be
 carried out i FRSthidIR o%ﬁhﬁﬂ P&I @QTJﬁgs%rPf)rofélﬁé Bt 4 nicRél dof8nn for

vector. of claim 2. pol ypepti de,  encoded by the :
histidine-tagged isiongsetes. ownmrﬁrlqcmg 5 polxpentifieioh deppragat yentionin
the form ofOfMRARFAER, BRTAUES pBitioRs BACbEOkaE BREAURADIS 6 RGIRXa

s S s et b S e

be modified Usihg ehiyses b ad ShyRRotByin, SiQodiBad¥Crypin, prdtdindinase, and

nucleoti de sequence encodi ng the amno acid sequence -
iysﬂendoﬂ’f’lm@@ Iﬂeﬁfﬁsgé’ or 4; (iii) a nucleotide sequence . -

In@ddiodh egthe lﬁf(ﬁ:ﬁinﬁﬁn@%dcbyﬁﬂﬂbie agaé gbﬂbti‘dﬁ&h@hem tgclaliques, a
e ,am

| ypgﬁa%@qw EXCCTIVIRE E LT M——,
. of the presdiPERLHiGAuLNg SXPRESSEThN SREGTMEHEAE. DOPAM NERG C -

NEURON PRECURSOR CELLS - A novel ~gene 65B13
S expressed speci fi cal ly and transiently-in .
<Ant1bodled3®pam nergi C neur.on precursor cel I's i nmedi at el y after

- THEGtselR Bl R B ekt REPOEBeriden af, 1o

‘polypeptidaifagess affitht poagnt invésionct. Aasibodies bfithe prasestinvetiion also -

it pol G B AL LR S B R bin
. - antibodies fsellY pfbgtmeat at. I(\IIBSSJIkeaM dureth Sxs. DA BONSRYS-83; The
30-

Pharmacolodéy W&oc‘cﬂlﬁl ﬁﬁhﬁ&ﬂj gof 18Y i{%lenbg]{'gsan% ‘Moore ed., Sprmger Verlag - _- _

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

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

- 105: 176;2-60; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9), and antibody fragments such as
- Fab, Fab', F(ab")2, Fc, and Fv. - Moreover, an antibody of the present invention may also be
- modified by PEG and such, as necéséary. An antibody of the present invention may also be



: - SEQUENCE LI STING <l 10> Ei sai Co.,  Ltd. <120> GENE’
- 'SPECI FI CALLY EXPRESSED | N POSTM TOTI C' DOPAM NERG C
- NEURON PRE CURSOR .CELLS <130> El - AO203P <150> JP .
2002- 307573 <151> 2002-10222 <160> 28 <170>. Pat entln
~ Ver. 2.1 <210> 1 <211> 2876 <212> DNA <213> nouse"
<400> 1 gatgagccag atttcgggga. gt gt gcagag aggggacca
tggaggggaa ccagtgcaae ctggcctccg ccctcctcgt -

-produeed 1§t§€t @ @.%151?1 %g‘&g@gq%gg@? { gdatﬁét gﬁldlﬂg protem., GST |

| - green fluotécRbp@tes (GERYagaatH, t@mlﬁgugebmwmm@aab@mgifaka&ndmy

15

ammal e AGERARE 2

ansbods. SBLASERCE REUSHRSRLInd S0.BRER1 98RG0, EscHS %&@ﬁ% dow

- recovery using eiim agepoteidis agsudhc ct gt egga at ccggcet gg

{ agagcgcgaa tatec cca ttec {
Ag a.ggl? Bt gac t eélgoac 3 %uc%({ 5 g 4 g()l&pepude of the

C
ccgg aag

~ - present mvteggm@cfww Yoeend] gucdlyan w@@wpfdmuﬂg ompplypeptide fragment
- - of the pres?rgttugf 91?18?95 &3)?%%9 at?:% Lhiialdd &l %eﬁ.gcﬁl%tdgﬁfé a short polypeptade o

gcc aacagccaga gcC

. ofthe presateonmmagg)rta;&wamtaberce@ g:taefta@@daettee agyeigynunogen by
- . coupling tc% 8&%@9&% 2 pY9AAGBS GihAtiA Gedyn 8&%&3&%&&?&&%%&“

10

ca tgcteggg c c gtgtéctg tgttg tectt

x o
- ovalbuming g@gwgdg@m; aagm g@a@@@e@g@e era ggment thereof, may be

- UaQ Freund: -
L used in coﬂﬁﬁlﬁﬂ&l@% t Sorhet l Y FhinrAAFEAEE Freund's complete (or -

ggacatggtg tgggctcgt g

: tccggat gag
,mcomplet@@g,@we@eg@pege@wg ediyerant foenhgaeciic £pBRpe fagpepse to an antigen. .

PAIy Q684 AB6bo AL CERAEALIBALS BOh 6 KEGHPRC ARG 6F QP&%szed .,
tgcccagect acgtggcca cgaggt ¢cagc_acccattctg

- examples i9€106€ l'c@@ﬁ@ sﬂél&%:ﬁﬂdeg PatSSH g, Iaﬁﬁﬂ@@i@ﬁﬂ:h as rabbits, and

| primates S'f%'gﬁgg’g‘ﬂ%ﬁ mc u ggtc m%glgug g}% eys the gnkeygqa gggxfascand -

20

_chlmpanzees Animal immunization is carried out by smtably diluting and suspendmg a

sensitized antlgen in phosphate-buﬁ'ered saline. (PBS) or physiological saline, mixing with an |

 adjuvant as necessary until emulmﬁed and injecting into an animal intraperitoneally or

" subcutaneously. The sensﬂ:lzed antigen mixed with Freund's mcomplete adjuvant is -

30 -

35

preferably admmlstered several times, every 4 to 21 days. Antibody production canbe

| : ‘confirmed by measuring the level of an antibody of interest in the serum using conventional - -'
25
| - purified. See for example, "Current Protocols in Molecular Blology“ (J ohn Wiley & Sons
: (1987) Sections 11.12-11.13), for specific methods.. S

methods. Finally, the serum itself may be used as a polyclonal antibody, or it may be further :

' - Amonoclonal antibody can be produced by remowng the spleen from an animal

: nnmumzed in the manner descnbed above separatmg unmunocytes from the spleen, and
' fusing with a suitable myeloma cell using polyethylene glycol (PEG) or such to establish
~ hybridomas. - Cell fuision can be carried out according 1 to the Milstein method (Gaiﬁ'e and

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

parucularly by cells that allow chemical selection of fused cells. When using such myeloma S

‘ cells, fused hybridomas are selected by culturing in a culture medivm (HAT culture medmm)_
~'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

% a@@b@?ﬁ?@ﬁ of t@%@l@g@é gg-ipntlon, ora ﬁ‘a.gment B
thereof, coﬁﬂgg &9& ﬁgsl'u'eﬁtaﬁ v%hf g %Rﬁdlfgﬁ%@ ard dooRB8AA&dimitations on the

" mammals l&sgg %{aiig{l%glé %T‘% egé;g@ﬁ@grﬁcmr@%égglgﬁ@%fg ‘



' invention, ehy fegaenicheree
- . the selected RRARAIRAGIGHIThRAGE Sb&ﬁﬁﬁﬁfdagi of aRfilt 8 &uch, and ascites is

collected t%glaf@g]aeg@pgo
‘Biology" (FoHa@tieF BL Sor&f{@@ﬁ%@ﬁo@“ AG9339§, QOQm‘bﬁton specific

"~ aget begggc tgcagggctg gtgaacgcac gctcgectcc
- gacgagggct ccggaagt gg caggagtccg cgagtccaga
-~ . gdagcatctg cgccatggct gggaggaagc aggat gggct
©..cggggaattc aggcatcgta acgggatggt ctggagttcc
tactgtggtt aggacaaggc .atggcgccac etgttacact.
- tgcaggaggg gctacaggtg tcgttgcaga gaagcgccaa
- ctaagtccgt acccacttcc Ceacgctug agccgaggag eccct gt agt:

tgtgt t tett aca actttaccac tccactt ‘
Pegbaaee g $g¢Ctedg§@glgg ¢eviRfdishet bjunlgmps. Subsgeggenﬂy,

gatttctggg gggaaagatc tctccaa aat act aaa '
Cgﬁ@%la’i‘ﬁ 1hedy. t ﬁ@ﬁ,tlﬂagé%loaat Bgotocols in Molecular :

tactttgcag atgaccatc ccaccctacc gggaaccaaa aaggaatggg

- methods. 4y gtttaata: cacatcettt gtetccacce ggtcttggaa

Hpsldaale als62@QALISA BORRY %dsitz‘zu@,qﬁﬂﬂ@ﬁmhocytes that have

'r.l':)een mfectga %3%%8‘3‘85 \Sﬁéacc e g%pgr S}QaCt & %{lggg &egsg{vimzed Iymphocytes o

© with humat ea@lned édtlsqaahgadsens) & gegmdsbadesasngaapaduce human
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e ey

addmon, hagas actiiadlicsawaa abwaeaibtdhdd @ammm?@mmmga@mwd - L
by sensmmgxggat a"tgaa Kaca tctglgaglgglgzglaad]g%g algézigr%tg GRAW092/03918;

W093-022Q@awm028&&3%25ﬁ5; g*ag96/9m5 @GGG40%5; Ml et al.

C c 0 cce 2160
- (1997 Nata& 'gegc 00063‘% fgﬂ%?oé% %%8 Pfftol?yb?icca aﬁg%be
) exemphﬁe(l by nggqhummh aaaae&gt@g@is Lﬁtt@ﬁl(aﬁggh@ﬂaoﬂdi@ﬁﬁﬁmnocytes

-'fmmhasmﬂh%gg§ﬂ5 Q% %ﬁgfgatga 2640 t.acat ggetg 2700.

aaac gggdt 2820 aaaaaa2876'
In addition, antil odles can also be produced by genetic recombination techmques (see .

o Borrebaeck and Larrick (1990) Therapeutic Monoclonal Antibodies, MacMillan Pubhshers -
'Ltd., UK). First, a gene that encodes an antibody is ¢loned from hybndomas or

antlbody-producmg cells (such as sensitized Iymphocytes) The resulting gene is then
mserted into a suitable vector, the vector is introduced intoa host, and the host is then cultured' :

1o produce the antlbody This type of recombinant anubody is also included in the antlbodles :

3 'rof the present invention. Typ1cal examples of recombmant antibodies include chimeric

antibodies comprising a non-human antibody-derived variable region and a human
anﬁbody—denved constant region, and humanized antibodies comprising a non-human—-denved B

antlbody complementanty determining region (CDR), human antibody-derived framework
- region (FR), and human antibody constant reglon (Jones et al. (1986) Nature 321: 522-5;

Reichmann et al. (1988) Nature 332: 323-9; Presta (1992) Curr. Op Struct. Biol. 2: 593-6
Methods Enzymol. 203: 99-121 (1991)). _
 Antibody ﬁ‘agments of the present mvcntion can be produced by t:reatmg the

' aforementloned polyclonal or monoclonal antlbodles with enzymes such as papain or pepsm
Alternatively, an antibody fragment can be produced by genetic engineering techniques using

. a gene that encodes an antibody fraigment (see Co et al,, (1994) J. Immunol. 152: 2968-76;

35

Better and Horwitz (1989) Methods Enzymol. 178: 476-96; Pluckthun and Skerra (1989) - )

Methods Enzymol. 178: 497-515; Lamoyi (1986) Methods Enzymol. 121: 652-63; Rousseaux - - .
“etal. (1986) 121: 663-9; Bird and Walker (1991) Trends Biotechnol. 9: 132-7).

 The mqltispeciﬁc antibodies of the present inventioniuclud_é bispecific antibodies



- (see Hollig28 €A 1993 1302960112495 2B9AGH0 cAFLRCEPIEM97; WO93/11161):
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<400> 2 - gagagaattg gaaagaagtt -Hctegggatgc

t ggt occggt cctgt ggaat tcacgaccag ccet ct gt gt
tcccgacctg ttccaccaga ‘accecttceca .cccacaggga
t ot get gagc gcccagectc cgt gdgccaa gaggtcagca
cccattctgc agetgtgtet caggtgctga gactatgtat
aggct gactg aggggtectg. tggtettggg tteccagcce
tccggaaccc ggagagggac gt ggct ggt g tgtgcagaga :

o, o3 S0 058 CFT 5L 03 s 0NN B ced by methods

such as (lmmah@lygmug@@@mﬁm@ms tevagaiffgenicipgtifiatieg gvith different types of

| blmncnon%%&éc% g(g 3@%%@%%%@8%@3@@?@ g%g@g%g%mg hybridomas that |

. secrete dlfﬁmg:ﬂg}gcgmt:lona@gmibgdiyg Mabgeig tiod Gauea (t988adature 305: 537-9), or

(3) mfeg%%geg}é@ o ggcgggr%%s%?@%sf n%{, %ga%ﬁlécg‘gs& %%?&:& cells, with a light

chain genesrnidgt lipgvy chaiy gm@@:@&crmgg@igdoadmgodlas dougtypes of DNA), .

. followed bgctﬁ@ 438407 oPB%fs?E&h@ %&%%1% gﬁﬁﬂﬁ&%ﬁn (1986) Rev. Physio.

cccacticca cacg C
Biochem. Ehmr@c@g@S gt g'c?@gytugD@kteg gh ) gvggg g“g@e@rg‘i% 8648 acn the
other handc 81%85&199&9 dﬁﬂ&cﬁﬁiﬁ)%’ frg ent§ 03 gﬁg%g%g)gva%rﬁ %ny‘f»&ﬁﬁle '

tectttget gccagt ggcc ccagaag
chains thaﬁ wydsspeitgatedfyopagdus mact a@&@ be prpsluegdyesing known methods -

cgcagcacgg tccgt gga gaf aacct ettccgtecg
- Reygor edgyribicaiecef g}gl ateg and artibody dragmeptigan be carded out -
using Protéiﬁ ACLIANE6iDGES £eBGlinLBIRIBRALh patifeitlAlt8&hniques described in

ORI e e e o

David Lank J0s1d Zpeias fm&q%aﬁ@o@t(wma\} adfor@ixhindld 9fhen using Protein A to.

purty an el el adgin Hhpptficin T

- POROS or-SphaoscRgAPheagaid)aah betuaéd. t Crig ccﬁ@ﬁﬁfﬁﬁﬁw the resulting -

amlbodyc%[ggt_g?Ct ac cg%gtcact C&%@%g‘t’ %]tﬁ%tcggg{)gg g@(ﬁa 120

nmmmoad@&b&@@@@@@&&&h} cgt.ggggat 420 tgegagcagc 480 -

GRS AR S abel e

- 'measuremegit,tcg'ﬂﬂttgg% fkRedcghicineibtdy nfd dg,gfgizgglaamnﬁﬁaﬁ)ssay (EIA) methods, -

- rdioimn BT B o SR REREEC “%@5%133 Bkl o ey of e
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~ present inveaidory dostambdotilizeagt ang g au;bpoiﬁfﬂﬁh agtphttect A pdhHeptide of the

present mvegt%r?l% ?? a{%?‘g& gle%gdgsta}n &8s gm%‘i}:?%&%}%t 0%%[&91%%9 G8dd. -

§C0agGgeag “acat ect <&ac

- Here, sampjecaintpiuing 2o eagbddyanfgnioat ighueafor camglgt ¢wture supernatants-of _

anhbody—p&f’&gﬁg%%ﬁé pﬁhﬁ%& 'a{i%ghesg?r?ci E1t L Qe %aggg antibody that

gcca*gccacat ea gagg

‘recognizes @o gotbatycoighe preagit anventigy icalgigds fofl owgd bgtﬂgamcubatlon of the . |
- plate. Su?&i@%%@rg?la (fggsgvg%;g% d afid ?%:teig?él Sltadledqs t(:Iigzcﬁgondary antibody is .

detected. Namely, 1fa secondary antibody is labeled with alkaline phosphatase, the antigen
binding activity-can be determined by adding an enzyme substrate such as p-nitrophenyl -

~ phosphate, and measuring the absorbance. In addition, a commercially available systcm such
~ as BlAcore (Pharmac1a) can also be used o evaluate antibody activities: '

- The antibodies of the present invention can be used to purify polypeptldes ofthe

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

be used to obtain dopaminergic neuron precursor cells that can be suitably usedincell .
tansplant therapy for diseases such as Pa.rkmson 5 dlsease ‘
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cccaggaagc 1620 ggaccggggt 1680 tctggagaca 1740

tagccttggg 1800 cccagggact 1860 actgtacaga 1920

cat gaaaccc 1980 tgetaccttg §040 caagt gaagg 2100:

agt cagaaca 2160t ttacaagcat2 . 2220 2243. ' <210> 3

<211> 700 <212> Pia <213> nouse <400>3 Met Leu Al a

Ser Ala Lett Leu Val Phe Leu Cys Cys Phe Lys Ay His

151015 Ala Ay Ser Ser Pro HisPhe Leu Gn Gn Pro Qu

Asp Met Val Val 202530 Leu Leu Gy u Qu Ala Arg

.Leu Pro Qys Ala Leu Gy Ala Tyr My 354045 :Sly Leu
<Sele°“%?f@9?ﬁ%?fgfﬁﬁ’elﬁ9§3>%p Ay Lou Ala Loany Ay G u-Arg

Ghy pleséht infenOisR pkdidddiaméthed b SelddtivelYdbtaihiHg hem&héhous

.Asp gou Al a 85HE|9095 Ser T(y/jarl Ju S G@E gia ?gr an,_
populatioRs of @pparpiggresgneszompreciser ily mms ety plterdpg cqlbgyelg gt
More spedificallplccMathaPegsrBst falvipetide \Eif lﬂle@ré‘seﬂﬁhvér@%n,qlam Mmmediate

u Va

sl YRR oot STt e Ry Bl o
against al581Apalypeptidd of theprekeait inveptioh evithragreAspmpleSbhtidiihd pOlential
dopamin%g}ljc %ﬁonﬁ@s&‘%@gi%a tl%:enr se%%{ing H%sef' i:gﬂs%zﬂ h-glvgbt-)rurgd to the
antibody (see Figs. 12 through 14). The antibody may also be immobilized on a suitable
support prior to cellular contact.  Alternatively, cells that bind to the antibody can be
selectively recovered, by contacting cells with an antibody and allowing them to bind, and
purifying by affinity chromatography for the antibody. For example, if an antibody of the
present invention is conjugated to biotin, it can be purified on a plate or column bound with
avidin or streptoavidin.

In addition, 65B13 has an adhesion molecule-like structure with an Ig domain (see
Fig. 6) and when it is expressed in cultured cells, cells that express 65B13 adhere to each other,
but not to those that do not express 65813. Therefore, the 65B13-mediated adhesion is
considered to involve homophilic binding. Based on such properties of the 65B13
polypeptide, dopaminergic neuron precursor cells can also be selected by utilizing the 65B13
polypeptide, particularly the extracellular portion thereof. For example, dopaminergic
neuron precursor cells can be obtained by fixing the extracellular portion of the 65813
polypeptide on a suitable support, and then contacting the support with cells. Thus, the
present invention provides methods of selecting dopaminergic neuron precursor cells, wherein
the methods compiise the step of contacting a peptide comprising at least the extracellular
portion of a polypeptide of the present invention with a cell sample contating dopaminergic
NEUron precursor cells.

In the present invention, immediate postmitotic dopaminergic neuron precursor cells

can be efficiently separated by flow cytometry using an anti-65B13 antibody (Example 4, Fig.

14).
In addition, dopaminergic neuron precursor cells can also be selected using a

promoter for 65B13 (see, for example, Unexamined Published Japanese Patent Application No.

2002-51775). For example, a vector harboring a construct that comprises a gene encoding a

detection marker, such as GFP, linked to a promoter region obtained from analyzing the 65B13

expression regulatory regions to be described later, can be transfected into cells. In addition,

a gene encoding a marker can also be knocked in at the 65813 gene locus. In either case,

specific cells can be selected by detecting the expression of a marker gene specific for
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LyS-Ala Thr Ay Thr Val GQu Asn Thr Leu Phe Leu Thr
Pro Ser Ser Hs Asp Asp Ay Ala Thr Leu Tie IC M
Ala My Ser Gn Ala Leu 195200205 Pro Thr Ay Arg Asp
Thr Ala Val Thr Leu Ser Led®éGn Tyr Pro Pro 210215220
Met Val Thr Leu Ser:Ala Qu Pro Gn Thr Val Gn Gu
Ayd u Lys 225230235240 Val Thr Phe LBU Cys G n Al a
Thr Ala Gn Pro Pro Val Thr Ay Tyr 245250255 My Trp

S rProVaI Len Ay Ala My Gy. Pro
doPmnﬁfﬁmz%%lﬁ%%@%ﬁns{e B u Val Nal : Ala Asp Ala Thr Phe Leu
The cél sanRloudéd heBepre@ysbi@ o8 scNdiofMht vBatral Asgbralimregion or
cell cultue'fz For@al%m%;n v@‘ adlﬁ%&nkf?tg§ﬁigﬂ&@ﬂ éﬁn %SGP?% % E@l%ﬂtiation
of dopamia¢rgiSareuidals caxgu@ EiB4i63 50t lsehlc@rympﬂaodwaae@llsmgh aseknown ES

cells, bo$r Iﬁﬁ\ﬁ ,}f@}suﬁhacek? Lirrg)&rz@%@d Q&ﬁo&é(m%i%ﬁﬁﬁé@ g’mgﬁ’hed

TapaneseCirynstation3¥ dovagonal Pableationiy. Noa t O3 L b bkshodnpansse

Translah%ll 8f Ridn ﬂdﬁa}/ﬁhbl}@hoﬂ_ No. Akpl 13§§@%@3ﬁ§ﬂgﬁ?—de-ﬁ%&ﬁnse Tredd3lation of

Internatiorgh ﬁlhlmn%NVam%&wgmranswdlﬂr@umraceﬁs&Pwl%}ﬁhaiapaﬂese

Translan?/@bf YidrndifdhateiblidaRon '8N, HEPF2S63091aY (el darfiie nlattial U
Ala Ay Ser Leu Ay-Arg Phe Leu Va SI u. Al a. 43544044
Normally, dopaminergic neurons can be differentiated by co-culturing a tissue obtained from a

dopaminergic neuron region of the brain, with a sustentacular cell layer derived from neural
tissues. Moreover, methods are also known for deriving dopaminergic cells from neural
tissues that normally do not produce dopamine, such as-the striatum and cortex (Published
Japanese Translation of International Publication No. Hei 10-509319).  In addition, culturing
under hypoxic conditions has been reported to produce cells containing a greater number of
dopaminergic neurons (Published Japanese Translation of International Publication No.
2002-530068). A cell sample used in the selection of dopaminergic neuron precursor cells of
the present invention may be a cell population isolated or cultured by any method.

In addition, it is necessary that a support used in immobilizing an antibody or a
polypeptide of the present invention be safe to cells. Examples of such a support include
synthetic or naturally-occurring organic polymer compounds, inorganic materials such as glass
beads, silica gel, alumina, and activated charcoal, and those that have their surfaces coated
with a polysaccharide or synthetic polymer. There are no particular limitations on the form
of the support, examples of which inciude films, fibers, granules, hollow fibers, non-woven
fabric, porous supports, or honeycombed supports, and the contact surface area can be
controlled by changing its thickness_, surface area, width, length, shape, and size in various

ways.

<Dopaminergic Neuron Precursor Cells>

Since cells obtained in this manner are postmitotic neuron 'precursor cells, they are
preferable in transplant therapy for neurodegenerative diseases, such as Parkinson’s disease, in
terms of their safety, survival rate, and network formation ability, compared 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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9/39 Phe Pro Ala Pro Gn Val du Gy Gy Gn dy Pro
Ay Leu Ile Ser 450455460 Val Leu Hs Ile Ser Ay Thr
Gn Gu Ser Asp Phe Thr Thr 7GI y Phe 465470475480 Ash
Cys, Ser Ala Arg Asn Arg Ler?Gy Gn dy Arg Val Gn
Ile H's - 465490495 Leu-dy Arg Arg Asp Len Len Pro
Thr Val Arg Ile Val Ala Ay Al a 500505510 Ala Ser Ala
Ala Thr Ser Len Len Met Val Ile Thr Ay Val Val Lea

.sultable Sﬁé@@ﬁ%@&lﬂ@lﬁ’ vibcohtRioNk GudH = nfddva, 284 aﬁeeﬁ}aﬁ?efbéé—%fﬁtsenals for

n Le Val Arg 530535540 I'le Pro et  Ser
various 1@)% céy I&‘?“éi gél}erqqyg er;egrqg preeyrsprcge]ls obtained using the
methodsA 5@55ﬁﬁeﬂih‘fn e@ehse%ﬁi’nst?gi% ﬂéraNL)gl QV])Of ®oxl 1|0é cells

en Vva
and mor@ﬁfm@yg%w 0AT°36{|L® cgf% aﬁ%‘?ﬁfﬁygnﬁé %Pfrma%%ls@eé 590
stereotaxic erge@ i@ whsdh ﬁeg s'ﬁypen'ﬁwh ik yansyddntedr 1|ﬁtocﬁ1¥ bi‘%ﬁ. Sarad¥ition, cells
Ser Leu 956 ti, A r
may alse (I SDRREY b TP e By oeoheonpd o of @ikl sbY5ES) .
Neurosut@ 62Pra9- ‘B)nyﬁﬁValPét)ﬂTﬂiﬂndR}&ll eyl (A80F) Rhe NaisolP2D: 497568) or
Leu 5 64 |+ 5 Pr.e,Pr ' eg Tyr
Madrazogd 1 A9zl eyl B REH Bl 1S QP45 67 Beloa Y
transplariing n@immm%xsgwsou Gn Thr Hs Val -690695700 <210> 4
f/?ojré'(?veﬁﬁge cells of the present invention can also be used to isolate genes specific
to dopaminergic neuron precursor cells, and genes specific to each stage of the maturation
from precursor cells info dopaminergic neurons. They can also be used for searching
therapeutic targets for Parkinson’s disease, elucidating the maturation process of dopaminergic

neuvrons, and in screenings using maturation as an indicator.

<Comparison of Gene Expression Levels>

Postmitotic dopaminergic neuron precursor cells, which were obtained using an
antibody of the present invention can be nsed as a material to isolate genes specifically
expressed in these cells. They can also be used to investigate and isolate genes specifically
expressed in cells that have differentiated, induced, or proliferated from the dopaminergic
neuron precursor cells of the present invention. In addition, they can also be used to
investigate genes required for in vivo differentiation of dopaminergic neurons, by investigating
genes that have different expression levels in cells that have differentiated, induced, or
proliferated from the original precursor cells. Since such genes are potential candidates for
treating diseases caused by defects in dopaminergic neurons, their determination and isolation
are extremely useful.

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

For cellular in situ hybridization, locations where RNA processing, transport, and
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<212> PRT 1 1/3 9 <213> nouse <400> 4 Met Leu Al a
Set. Ala Leu Leu Val Phe Leu Cys Cgs Phe Lys Ay His
11015 Ada Gy Trp Ser My Tyr Trp Ile Ser Ay Asp Ser
Ala Ser GL G n 202530 His A9 Leu His Ile Lys Pro Val
GQu Leu u 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 Met Val Pro Pro Au Ala Pro G n Val

locahz%%ﬂ Lgox;he 01?_1 ?Eéur &S\{ﬁ}nd% ceh%gang%dag%s%g%x Aggl-xyééildlzmg

total RING. OPpolyA& aRNAqar@a:ed_ﬁunL@ﬂs Tith Plabelvy phohe Geyificlte a given RNA

s SRR e 4560, Dl Dcoporsi

Moreo@r,(RMA trafi$nription pRikicisoan Bervifabze8dn sibe by Mbisg Aspntitative

T

(1998} Seipncer801 885-9) whinh gk apmyeablerte thy presant uwantlcms5170175

Tfheh et il Sk s/

W evglgl g%v 1801%%‘5 c%hﬁlﬁ ) end expre sﬁfﬁ#}?@ 1@ éépressmn of
a specxﬂtq' geopcan Yo roughly @antifipd. AV@iqqspsoforms of a single RNA transcnptlon
product can be also be detected and analyzed using the present method. For reverse

transcription PCR, when the reaction is carried out using exon-specific primers, and
amplification products other than the predicted product are detected, mRNA isofbrms
produced by alternative splicing can be identified by analyzing these products.  See, for
example, the method described in Pykett et al. (1994) Hum. Mol. Genet. 3: 559-64, for details.
When a quick and rough analysis of expression pattern is demanded, the present method
which uses the PCR of the present invention is particularly preferred, in terms of its high
speed, high sensitivity, and simplicity.

The efficiency of gene expression screening can be improved by using a DNA chip.
Here, a DNA chip refers to a miniature array, in which oligonucleotides, DNA clones, or such,
are immobilized at a high density on a support surface such as glass. For example, in order
to carry out multiple expression screening, cDNA clones for each gene of interest, or
oligonucleotides specific to each gene, are immobilized on a chip to produce a microarray.
Next, RNAs are prepared from dopamine-specific neuron precursor cells of the present
invention, or cells diﬁ‘érenﬁated, induced, or proliferated therefrom, and treated with reverse
transcriptase o yield cDNAs. Next, the resulting cDNA sample is labeled with fluorescent
tags or other tags, and then hybridized to the microarray. As a result, genes that are actively
expressed in the cells have a higher percentage of the total labeled cDNA, while genes that are
not significantly expressed have a lower percentage. Namely, the fluorescent signal intensity
which represents hybridization between a labeled cDNA and a ¢cDNA clone or an
oligonucleotide on the chip, reflects the expression level of each sequence in the labeled
cDNA, and thereby enables the quantification of gene expression.

In addition, multiple genes in dopaminergic neuron precursor cells of the present
invention, or cells differentiated, induced, or proliferated therefrom, can be simultaneously
analyzed by mRNA differential display, which involves reverse transcription PCR using
degenerate PCR primers. |
First, a modified oligo dT primer is prepared, in which one or two nucleotides at the 3'

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



'195200| 205 Ala Lys Gy Gy Set Pro VaI Leu Ay Ala _
- Arg Gy Pro Arg Leu @u 210215220 Val Val Ala Asp Ala = -
~Thr Phe Len Tht Au Pro Val Ser Cys @u Vval - '
225230235240 Ser Asn Ala ¥l Ay Ser Ala Asn Arg Set
Thr ‘Alla Leu G u Val Leu 245250255 dy Lys Asp Ala
Ser Phe Ser Cys Val Trp Arg Gly Asn Pro Leu Pro -
275280285 Arg-lle Thr Trp-Thr- Met. Ay -Sly Ser Gn

- raction is kiol it Sk #E0f] m@«%}?@&%ﬂ o Bk it g

invention, ¢xlls dﬁ@emnﬁe&ogpmh&rathd ﬂ@t@frq_m,wr@bym@ oytil@tqzba_wd,ﬂna

SR S e R PN h

 nucleotide jp 16y trpuonRINA hyinea "¢l imiagdiaighy bejoie t@«sg@m@s canbe

selectively 'ﬁhﬁbh%@% %%%ég‘{ Hlﬁd‘i@tﬁld%@ EreV@A'}‘/ﬁdenEI@gegrq{avH&p

- immediatelx gl gha paly Gefpil @meweéefmé mlﬂ‘@éssétmsn@dnmmleoﬁde‘ A

" sequence o9aﬁﬁ1ﬁ‘ 16m0c1ebtidadah 1ot @ prefared o 'ilseci.s‘Ya d%E@n ¥mbLHnd b BCR-

10

C 15

Ser Val . Leu. 405410415 H| s |]le Ser n-Gu

amplificatiag peaglion istrarmigdoutiysingthe w&élﬁ&émhgg WM@@ segopd primer.

The amp hﬁ’&aﬂo ﬁ)dﬁ&ﬂséﬁ edt0d td\iz<FrhctiIntidH %y M@J:trtfﬁhbi‘e@.lslﬂsﬁlé-sﬂéng

-polyacrylat% 44}%); gg% aal%ggpﬁ, cl:']SﬁAL erlved g'or-g mnkN\f@slapeér cally o '

- expressed in elther the cells of the present invention or the control cells can be. detected as a

band only present in the either sample that has been electrophoresed ThlS method can also :

- be used to analyze expression of unidentified genes.

. SAGE analysis does not require 2 special device for detectton, and is one of the

.preferable analyncal méthods for sunultaneously detecting the expression of a large number of
" transcription products.  First, poly A* RNA is extracted from the dopaminergic neuron -

" . precursor cells.of ‘the present invention, or cells differentiated, induced, or proliferated
_ ‘ therefrom, using standard methcds Next, the RNA is converted into cDNA using a

20

biotinylated oligo (dT) pnmer, and then treated with a four-base recognizing restriction -

) ‘enzyme (Anchermg Enzyme: AE). Here, the A_E-treated fragments contain a biotin group af o -
-~ their 3' terrmnus Next, the AE-treated fragments are mcubai:ed with Streptoawdm for - .
: bmdmg The bound ¢cDNA is divided into two. fractions, and each fraction is then linkedtoa *
- ,dlﬂ'erent double-stranded ohgonucieotlde adapter (linker) A.or B. . These linkers are -
s | _composed of: (1) a protruding smgle strand portion havmg a sequence complementary to the .
25 |
. nucleotide recognizing sequence of the 1IS-type restriction enzyme (cleaves ata
. '.predeterrmned location no more than 20 bp away from the recognition site) servingasa -
 tagging enzyme (TE), and (3) an additional sequence of sufficient length for conetructing a
. PCR-specific prlmer Here, the 1ﬁ1ker-linked c¢DNA is cleaved using the taggi_ng enzyme,and .
30 -

sequence ¢ of the protrudmg portion formed by the action of the anchonng enzyme, (2) a5 ‘

only the ﬁnker;liﬁked cDNA sequence portion remains, which is present in the form of a
short-strand sequence tag. Next, pools of short-strand sequerice tags frcm the two different

- types of linkers are linked to each other, followed by PCR amplification using primers specific

1o ljnkere AandB. As aresult, the amplification product is obtained as a mixture comprising =

35  am

myriad sequences of two adjaoent sequence tags (ditags) bound to linkers A and B. The
plification 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.



450455460 Ala Ala-Thr Ser Leu Lou Met. Val Ile Tin-,
-Gy Val Val Leu:tys.Cys Gy. Ser Ser Gu dy Ser Ser
Ser. A’)|g Ay Pro Au Gn Ju Thr @y T 500505510 Set-
Ser Gu Asp Arg W/ -Pro 13& vaij His Thr Asp His Ser
‘Asirieu 515520525 Val Len Gu Gu Lys Ga Ala Leu Gu
Thr Lys Asp ‘Pro -Thr ‘Asn Gly 530535540 1 5/ 3 9 Tyr =
.Tyr Lys Val Arg GIy Val Ser Val Ser Leu Ser Leu Qy

- Demmagaﬂlo@g@c@ﬁ?ﬁgaéég B Ghee ¥ pEledT Yok B iR 0

© - consecutiveditaghtof cystarTengtlsp lﬂtwa)rewc@pbmﬁm Gmespopdine o deh tag can’ '-
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then b ide i PSR e SR ok Dl RO S B g,

mfonﬂaﬁoﬂhﬂﬂséﬁqwmmmnqﬂqr Ser Phe @y Pro :Pro -
‘ Sﬁ@&ﬁ%ﬁr m!r?sl“ﬁépr o@%ﬁse@ % aiBﬁmEr ehk %Exh:ﬁﬁﬁre -

o [a™T Leu 25: 630635--6 Pre
expression @WE?ISN@ vaenscissuesiricells, ayd canalse bo useiig slaneapens s;z@@sally

expressed ifi dbgamiselyic 4RO g@chﬁ%?@&@% 1{9@%@ vaﬂ@oﬂe to‘? dagocca

: gcaaa -t egt cCtect cagaggacct_.-act : :
dlﬂ'erentmtgcgg@(g{cﬁﬁ,tqg Pre gﬁ{j’é"é’c‘éﬁmﬁ@%ct @@p@nﬁoned cells of the .

- present inve@ihal § D}‘PA}Szﬁﬁ @QEESWO%Q&Q&PB%& ﬁ‘a?&i (%@feﬁ%er referred to as

ARG I e o W T P
VDNA) TE@&MNQ%dGE@&E@&MA%ﬂEE@%@@ed ﬁt&@i&g@éhly In any case;

genes present in the test DNA but not present in the driver DNA are detected. Next, the

, riprepared test DNA is mixed with a large excess of driver DNA, and denatured to form
L single-stranded DNA followed by annealmg A spec:lﬁc sequence not present in the dnver
BER
. regulating the annealing conditions. See, Swaroop et al. (199 1) Nucleic Acids Res. 19: 1954 '

DNA can be isolated as doubie-stranded DNA comprising only the test DNA sequenoe by -

and Yasunaga etal (1 999) Nature Genet. 21: 363-9, for further details on this method.

The RDA method is a method that uses PCR to selectlvely amplify a sequence of the

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 eells 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 eompound, examples of winch mclude -
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- purified galypeny

ttctgcttc ggtggtgag agttcagtgg ccggtactgg ggagct agag
accagcccaa tgtgtetctg cectaccect tcagaccctg

tttcagccat aggaagagac ttcgccacac gectectgic

gcOaaggtta cagcaacgcc tctgcaggca cgcct ggege

gct gggctct tgtgtgcaga aactggcagg ccagagacta

‘aggcgtgcett cttgggggac agagggagag ctgggggagg

act aagagt g at at caggga - gat gaagcat ctgcacgtgc

the ex r&rsfog‘i}r&gﬁ% hé %fagfes%gﬂ HYRAP Al AR %?g@lt compound libraries,

tgt t tcat t t
syntheti o gc agaglem%ggéégguggg}g@g g@g?getg v g%g%@ﬁ, gell (microbial, plant,
or animaPPdxiCR0M @LELYRH G ISARIIH IR 18R 3L OLhLRM s, purified or partially

cag gccggtc aagcceggct ggct ggccct atgca ccaa
PNyt edEms tlak of agagl 5&{%0&% gilygandom phage peptide
display I98ASGCHIDGcRCacct tt gt agggagagaa ggt gggcaaa

cgcct ¢ ccaaccgcag ccgt gt t tteca
%gag%qrp&t&atlggép tpé%}%ratle@ F&%é%éi}&ct §§P E@téng with the status of
the cell ia@hd SReREH IR GSOYBEEnES C (Tl differe@G&#INGING Proliferation may be

detected ?g? i ql%{lagc%lg(g) éivgc at u@cfee ggﬁt acgopta??cgig(%ggﬁon and quantification

ofsubstaggésq:&btﬂﬁded1@@@B;ggaﬁiasgiopmir@act tactgcgctg ggacgt gggg
aacctggacc gtcggtgggg cctgcggggc tgcggatgag 60-
gt gaaggggg 120 aaggccagtg 180 - Gccgccacc 2411
<Ana1ysistog§6&ﬁd:31@xp&@ﬁoﬂﬁygglamRe@ﬁﬁ>agggacct ac 420

SO Dy e ARy 0SB T g esB13. n
expressigyggyetay geg&zﬁﬂo‘ﬁba gagetigavetioncey bg clagtfroszenomic DNA by
known nfHRA qghg 9 p%%x%cﬂ:%ﬁgg 89&%3} %gg%ngéﬁtgﬁlg aghy élea%g)ée a method for

cgccgce cccgaggacg

gaagac
estabhshg@dg@ taegypicsd starfaﬂg@ewé@e the %Idn@azm@eﬂwégs éngynend can be

used in t &t fifien élﬁ% é}n&ﬁtsaﬂl‘eﬂr‘?@d?ﬁ&élﬁé&ﬁgg
t gaatccc gca ccg agada
Experimert Frotgen) tasie Iastltef@ﬂ% l\gfzsh@ésguencc The

Universi®ldttiok$s @@ S&gﬁﬂé}ﬁmﬁﬁﬁg ¢RIdqHp 69%@139;%% 308 general, the
ag atlggcagg gggccgggat attgagagga gctet Ccetg
expressiopdegHaignateLianpfacednaan by claged By seresrjae aggepraic DNA library,

using a pﬁﬂ)%%h%ﬁlp?ﬁﬁ@tat 5-960 BRSSA6&H AAIGRIIRGELL 80-50 bp segment, of
gtaccttct gccagggcag acatectgtg cccaca eta
the gene’s p fgraings ¢ (Weha PRSP YRR 1hpra prtan P w%eoﬁdes I't0 176 of

SEQ ID Ne9gasatilcoti@ésAD &S PR o HBQ‘N)QZ OtEAEREsbtained H @i Hanner

contains %gpar@?]a t—;ﬁﬁg ?g%ga gggfglﬁt 51? L C?c? 85§*§gmented by

exonucle@@ttBatth&a Cor, WEK.C eEﬁl@ﬂ}'ﬂ, tﬁ@ﬂﬂﬁfeﬁ% &qﬁ@ﬁ@tﬁo@@&ﬂzompnsmg a

potential 5%1%80 gcgg%gu]tg%g %[gc C%.EJ@ :ftp s %&ggﬁsg)& &?ength, regulation, and
such, usigf 4 RQOAEt gene, ﬂlaf.e@gtrﬁﬂlﬁg Etp@@ﬁb@ ¢ deteBBing ﬂﬁgﬁﬂmnum unit

LR T R L —

inventionct gaacacaa t cagccaaag cccggtgtaa cagt gggt gt
tntdct eé%?e%ggn gggtﬁaﬁglgyax%%ma 2588 e%ic?; Itls‘rilnagagpro gram such as Neural

Network (hitp://www.fiuitfly.org./seq_tools/promoter.html; Reese et al., Biocomputing:
Proceedings of the 1996 Pacific Symposium, Hunter and Klein ed., World Scientific
Publishing Co., Singapore, (1996)). Moreover, a program for predicting the minimum unit
required for the activity of an expression regulatory region is also known,
(http://biosci.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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act ggggt gg. 1800' aagaacctga 1860 gaggagacag 1920
gttctggagg 1980 cgaggagtca 2040 ccaccetcce 2100
ggcatggtcc 2160 cetcgagett3§220 gggact ecce 2280
cacgtgtgac 2340 ttctgatttc-2400 ggggagggaa 2460
gagat gccce 2520 aagagattca 2580 tgggagtttg 2640
gaccatctgc 2700 ceccaocctg 2760 gccatatact 2820
t cagaaagac 2880 atattgggat 2940 1 8 /3 9. aaaaatattt

e T T S

cellsinwpr My Val Pro Ala Leu Leu Val Leu Len-The Cys Phe
51015 My Gy Arg Ala Gy Pro $er Pro His Phe Leu G n

. gin %ro_GI_u Asp 202530 Leu, Val Val Leu Leu Ay GQu
<Ligand Mentificaliqhy | ey Pro Cys-Al a. Leu Gy Ala Tyr Trp Ay

IThel p\aent GhventibR pldVidds) ipas@ agafdsy the %@%)‘pbﬁtisd& bf @e}l'present
I er

. . 5055:60,.dy .G n Asp-Leu Pro. @Y My Tyr .
inventiory, i pptiaibidssp¢Abe pissdns Patsoting e raEmoGItyait dprigia, and
thus are thspghtes existsenhbedldb) whihin ¥alcelBnenteineGh hafidé 0 9Bhesd p8lypeptides

bl.SdQ%SpGIucélaSerTr ubQ(sGﬁAl%ThanAl.a.

are belie d fo BE vy eddaibe g A ORECAUE O hihigir EapsiiRh Prppeshign in
dopamintrgic néarorPprociRs@ cElls idinedRtoby Eiter odllcydld 53201 Phud, potefdil

: . r [ .Val r..Lou Val Al iy .Val Pro Al a Asn.
igands tf oy ey i s 01 et Pt o Rl of
the presefrigvéritionPnay 8 wselddbr tegulafing thbAb 8@ A56160 opaniingrghs peurons
in vivo, e%é;f}?/%%!fjg e Lin%@nthyi\ﬁg@ l?gaﬂﬁ For'z mol%e?)tige Ot &Ig'rpré‘s%ﬁ't
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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) midbrain.

LeutyS Gu Q. Thr Pro Gy Ser Val Gu Set- Thr Leu
Thr Leu Thr 180185 190 Pro Phe Ser His Asp Asp Ay
Al a Thr Phe Val- Q/s Arg Arg.Set- 195200205 G n -

Ala Lou Pro'Thr dy A§ Thr Ala Ile Thr Leu Ser
Lou G n 210215220 2 / 3 9-225230235 Gy Gu Lys Val.
Il e Phe: C,yanAIaThrAlaGlnProProVaI

245250255 Thr Ay Tyr Arg Trp’Ala Lys Ay Gy Ser-Pro -

Ty ko

 analysis indgl2. Typgusy araipchy mS!é‘-’FlhA@ﬁdJKP%OIVaI aggi cpysarseationABt

) 2 €0 P
Parasagita? fosé@%cﬁ%lﬁ,gﬁ%ygfﬁ%%bgﬁ% MY MRibo 103??3"%% ofd, LB CRreplffar

Pﬂm"fdlm}‘lsp Val .AY du Asp Ala Ser Phe Ser Cs Ala Trp Arg

28 33D%8 5f Fhotod)s: tH@rr@suﬂ'sg)f VQBIi—HiRl\TA @xﬂi@ﬁsuﬁ{ g |
~ analysis in %et()’

1 Sbuaionl Sty P dsbrdipieny AR NCAM C:

Comparisoda i 3&DSPressidn kedions & 6’.@1 3A|I@6ﬂ ad ARDA NY(Ghh addiSarped

u Al a. Ser Leu- 370375380 Arg Ay G
_Picms"tﬁaﬁﬂwgrﬁﬁﬁnﬁﬁﬁ‘iﬁ 9 Leu Thy val Asn Ala Pro Pro Val

-Fig8% &903%95ﬂﬂﬁ)t&@hpﬂ§‘ﬂh0ﬂl@g e eddis 0B65B A ARNA exléﬂeﬁlcﬂi‘le _
analysis ml'fﬁe venh%l rglgl%eélog OAqu Orgfc':% Oau]dstyrosme hydroxylase (TH) mRNA
expression analysis by in situ hybndrzaimn A: 65B13, B TH.

Fig. 10 is a schematic diagram showmg the expressmn pattern of 65B13 inthe

Flg 11 is a schematic dlagram shdwing the ‘65]3.13 expression pattem 0Ver time.

F1g 12 isa sr:hematlc diagram demonstrating the methods for separatmg and utlhzmg
dopammerglc neuron precursor cells usmg an anti- 65B13 antlbody S

. Fig.131 isa photograph showmg the expressmn analysis results of 65B13 (CyB)

Nurrl (FITC); and TH (Cy5) pmtems by the 1mmunoﬂuorescent stammg method usmg
antlbodles against each protem. ' S -

Fig. 14 is a set of graphs showing the ﬂow—cytometnc analyms results of detectmg
65B13—expressmg cells with a. 65B13 monoclonal antibody in the (A) ventral midbrain region -

of E12.5 mouse embryo, and (B) cell populations compnsmg dopammerglc DEUron precursor

cells dlfferentlatcd from ES cells in wtro

. Best Mode for Carrymg ()ut the InVentlon '

The present invention will be expialned in more detall with reference to examples but

_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 E12.5 mice, and sequences of the resultmg genes were

analyzed. .

. N-RDAmethod



~Leu @ n Cys Leu Val Phe Al a' Ser
€ Pro Ala P
\éal Xial TrpH 420425430 Ser Trp Asp G u. G;OPﬁZpLgua.
QUMY S an Gy e Fhe Loy eaidus val @y
r Arg Gy Ay Leu Gy F '
?h?/"e' 450455460 Leu |le Ser Val Leu He Ile Ser g; B
o CYgge:J ile; ﬁrs_p _zge 2er', 465470475480 Arg Ser Phe
g n‘Arg Leu Ay Gu Ay Gy '
485490495, G n Ala Ser Leu Gy Arg Xrg Asp {eu {eﬁ\l ZFa>ro

_'1-1.- Adapigr preRar#}od | | e val 500505510 2

Ttleotides wWidre ahrealaddQ e%lt Otb%ﬁ a‘ilid Erelrﬁfex éy 2o M. |
- 5155‘”3 o
e iy i

ad2S: cagotdfBbacdiabitentiont €SHQIBrNGetIAsp .y Ser Ser 550555560

: Rr, uG@ududuT
ad2A: a0 A 9@ u Thr Ay Ser Arg G
gg@%&?% AR s oo 1o val ' H s Thr Asp s S

ad3S: gccaﬁ&@t"ﬁ‘.ﬁgﬂgvabtg@@@@m@ 8ys dy 580585590 Thr Leu
ad3A: acca@g?};t%gggmg o Thr Asn Ay Tyr Tyr Lys Val My
al 'Ser Val Ser Leu Ser Leu Ay Gu Ala

- ad4S: ctgaxggg@gtatqﬁg@agtg@y(&mmﬁ‘é 899615620 Lou Pro Pro Pro

10 -
" adSA: actgteacactg(SEQ ID NO:18)
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ad4A: acack Pgp Pro. Ay Tht Pro Thr. Phe Tyr
y

ad5S: ccagcatcgagaatcagtgtgacagt (SEQ ID NO: 17)

ad135: gtcgatgaacttcgactgtcgatcgt(SEQ D NO 19)

—adl3A: acgatcgacag.t(SEQ D NO:20).

12 cDNA synthesm

Total RNA was prepared from the ventral and dorsal midbrain regions of Ri2. 5

mouse embryos (J apan SLC) using the RNeasy Mini Kit (Qiagen), and doublc—stranded cDNA

is synthesmed using a cDNA Synthesis Kit (Takara) After digestion with restnctlon enzyme
‘Rsal, ad2 was added. The 'DNA was amplified by a 5-minute incubation at 72° C, 15 PCR '
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. - Drver producuon
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.
Qlaqulck PCR Purification Kit (Q1age11) and dlgested with Rsal. 3 pg was used for each

‘ ‘round of subtraction.



1-4.

23 /.39 650655 Ala Arg Al'a Ay Tyr Leu "Thr Thr Pro
Hi s Pro Arg Ala Phe Thr Ser 645 660665670 Tyr lie Lys
Pro Thr Ser Phe Gy Pro Pro Asp Lau Ala Pro Ay Thr . - ..
675680685 Pro Pro Phe Pro35Tyr Ala Ala Phe Pro, Thr Pro .
Ser. Hs Pro Arg Leu 690695700 G n Thr H's Val 705
<210> 7 <211> 2976 <212> DNA :<213> Honp sapi ens
<400>7 gggaact ggc aggcgtttca. gagegt caga ggct gcggat -
T g tt ggaggact cc 60 aggccagaga ctaggctggg
C%% YEUY agegt gadgg ggget ccggg dcagggt gac 120 SRS
ngﬂal@ﬁgﬂ@edhma@mwaﬁ@lﬂwbg@mhmﬁ 94°C for 2 minutes, . -

and then ped G RA POR Bl BE o peepRE il 200 sPERER 9 ana 2

- minutes at T2 ¥ gad gg'magagmag@onmk@nos ac‘&:’ﬁl t’Iﬂaech@@am punﬁed using the

10 -

o g
~ fors mnut@%@pg q%@gmpg
" minutes at FHCE IPABYGhe ﬁﬂghﬁ%& EDN@%Q&%@&C(QW%M% %Eﬁmieﬂse

a
QlaquKng{g‘élg%%g ofe aggng} ?‘86%%&3‘3{ caaagggacc ac%eacllgw %P g'® of

the Rsal-digesdtdycJoN Ag catgacctcc aCattaggct atgtcaggct

acacaagcaggcctccgctc cccagaagcc cdccaggtgc t gggcggeec
gaacct gaca t gt eggagcc gt ggggat gc agat ggggtc - ,

1-5.  First ppund géseptipstioracct t t gggt cagt g gagagcacct

THeABG &S 3fe Ehtl%r 96534 HISERRIRIS LRA004 %B&&CWere ﬁnxed, ethanol '7
cctgcagta cccc gt gact ct gt agaaggt cat
prec:lpltatec? tapd dghegtdmﬁob}&ggn daga% Ly 2AFabefdug & ggmgte mcubahon at

owc, 18t %ggﬂ%ﬁ&g?&?ﬁﬁ%ﬁ&?@%ﬁ?&fg g&ﬁer%gfhggg GE86680 REkMFion a
98°C, the f@Gétha@étth @@m%gﬁb@lg%g@%g %@f Pébgcge '

With G898 296k pHINYGRE 8 &m&%s%ﬂgﬁeﬁ%cubmng at 72°C |
ggge ce gc gaggc C ccgccctgca ctctgegect o .
3 clvekes of 2§ é@@@é“g%&%g@cﬁ?ﬁgp%@s at 65°C, and 2 .

etk PR Sof i K8 C T Pty Hbvas amplificd by

(Takara) angrghgacres

* incubating 88948 FbHY thifh@YGeAGerfRithRigOGIZCR @ﬁﬁ&a@aﬁﬁe@bﬁﬁt@ 9443 30

20

S 16 hours
25

_seconds_ w G5 il dfenela s e Lo pod il dedialind 7.

_gaccCctacc. ttctatgact cagagccagg gcaggct atc
NESS a tcc tttgggccce ettocccaca cctagccacc
Jga tctccaactt gttggcgacc ttactcctcc .

1 ;ﬁa:g‘gag{tm buffgtedonkigh tg8 mg@)fd&aIDMAgm&ed fin ﬂietfga:ggmgi of

S B

added. Aﬁértayaﬂi:t 1] mlgg@abﬁmgbatgﬁgaasf@,ahe cDNZY BaHhyhagited it g&°c for
' agaagaggag accacagtga tctggttcig gttactacaa _ '
.ggtccgagga gtetettect gccaccaccc tcaacccaca

. Thedwbgdicad oPNeesndigpscd wabdsl gad pujied g the Qiaquick PCR
,Punﬁcatmncl[%(ic g?ﬂ$ it %%C%Péf,ﬁ&f‘ Wi GR5S60Hd ggfgge?%g%&%a at 94"? for2:

aac acaaggggag gcc aa
minutes, andgtrfonnggtllg}i@hay@agaf Hyspgondst a §4E, R0t pooaly at 65°C and 2 C

mmutes at 7’?8’% %‘% {i: £ gaﬁg%gt% gr?ctubgﬁ%f%g?%gg ggg gg:?c aﬁuct was thenr

L dlgestedmw,t@ﬂggfeeibaalai addigon efaldgcagec gcgaggaccg 1920
- 30 - |

“gaggaggaag ggactctgga 1980 gtcagtgtga gcctgagcct 20407
tccececttg ggcccccagg 2100 gtccocccet gcagacttta 2160

17 |  SeepdiRenndaofubtractiaomna 2220 cccccettce catatgetge 2280

20 Tng FPADRIA 1o &ﬁi%ﬁtaﬁﬂ %@& a%%écg inldelcfibY 2 EABIE GRAFIRLAR tl%%@:gter

aaagatca ttacatt ccccaagt gg gagcaacat g

and mixed thb Serlrivgg of é@gqtmggc@dztss eerne suhitgeienpiggeduge segin Sedipn.

35

- ISaET)) qggggg t
Sabovevgs%?gtéct ag gaac cg%?%ég%e%ég?%g%gbgcaaggagt9%880

ggataaaaat atttatgttt 2940 aat aat aaaa aaaagt caaa

e Thﬁ@mg@@ggum32976 <210> 8: <211> 196 <212> PRT

13> Hono sapiens Met Leu Arg Met Arg Val Pro Ala
Leu Leu Val Leu Leu Phe Cys Phe 51015 Ar g @y Arg Ala
~ Gy Pro Ser Pro H's Phe Leu Gn Gn Pro Gu Asp



: 20

202530 Leu Val Val Leu-Leu Ay Gu Gu Ala Arg Leu
Pro Cys Ala Lou.dy 354045 Ala Tyr Trp dvy_Leu Val.-
Gn-Try Thr Lys Ser Ay Leu Ala Lou Gy 505560 : Gy
Gn Arg Asp Lou Pro Gy TBe SerArg Tyr Trp. lle Ser -

d Y Asn 65707580 Ala Ala Asn Gy Gn He Asp Lou H's
Ile Arg Pro Val G u Leu GU 859095 Asp Gu Ala Ser
Tyr Au Cys Gn Ala Thr Gn Ala dy Lou Arg Ser
100105110 Pro.Ala Gn Leu H's VaI Leu Val Pro Pro

2 g f AN A i Ihadjapas added ip pcpon 17 pbqveqvas ised asthedester and

- mixed mtﬁ[ﬂfe dever ‘.%T 83 32%\/83&&%% %e\ésaﬁao%%gﬂr&tﬁn r&‘e@uﬂ @e& ﬁzQsLéaan 1-5
: eu. Leu Tr eu.
,above was cgigied ok Iyapd 3rias &ﬁ? Q‘?ﬁ?ﬁgﬁﬁﬁsﬁﬁ $PN65170175

"Leu Lys Qu Ay Thr Pro Ay Ser Val Gn Ser '[hr Leu -
Thr leu Tg,r %80185 190, Pro Phe G n Pro 195 <210>9
USPHTAGER <213> Hono sapi ens <400>9

2 66 6ACRNANS WIAHYSEIIEEEs addod gasictiog a-Dgast Baaaged as the tester

'@'mg@ et i A0t BR300 By Pty s n Sevion

1-5 above waagaged bﬁ; ggmhgggﬂﬂ'ﬁd&@%mhtongagﬂg gaRdbvector (Inwtrogen)

- and its nucfdotidISIR85 AR 5 gu%‘ﬂa%@ﬁﬁ?ﬁo%as%%engg%’a}ym
S0
L 65B13 ﬁ‘agment sequence obtamed by the N—RDA method

Next, RACE was carried out accordmg to the method descnbed below usmg the

2.+ RACE method : , -

~ Total RNA was prepared from the brain of a E12. 5 mouse embryo by RNeasy Mimni.
Kit (Qiagen) to prepare mRNA usmg the uM ACS mRNA Isolation Kit ('Mﬂtenyl Blotec) A
¢DNA library was then prepared from the prepared mRNA using the Superscnpt Choice

© System (Invxtro gen) and pCRII vector (Inwtro gen). Plasmid DNA was then prepared from

this cDNA hbrary. "PCR was carried out using the following pnmers

- TAU2: GGCTTTACACTTTATGCTTCCGGCTC (SEQ ID NO:21)
' TAU4: CAGCTATGACCATGATTACGCCAAGC (SEQ ID NO:22)
- TAD3: AGGCGATTAAGTTGGGTAACGCCAGG (SEQ ID NO:23)

. TAD4: CCAGTCACGACGTTGTAAAACGACGG (SEQIDNO:24)
~* -65B13 F1: CTTCCCGTATGCTACCTTGTCTCCAC (SEQ ID NO: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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t gcggat gag 60 gt gaaggggg 120 aaggccagtg 180
cccgCecctcc 240 etgcaacagc 300 cagaggacct cettagectc
ccagttcacg tgcacactga caacggacgg ctggaggagg
totatgactt caggctetct ttggdccecc ctagccaccc
:Ctecaacttg tactecteca gtatacagtc tgcccaccta

gat ggggaca act gaaagaa at gaagat ga ccaat ggaaa
ttgattttac agaattacca aaagi caaag zeggtgctg
tttctccgag aggtectgaa ccacagtgat ttactacaag
tctettectg caacccacac caccacacce agatctggcc gcgtaccag

&liar mu@@@g@aaﬁ% facamiyéese g exales efedoeemndg at 94°C, 30 seconds

at 65°C, 9199§ ﬁgﬁ&ggatg@b@t ﬁﬂcﬁa@ﬁnﬁ@ﬂﬁﬂt@ﬁﬁui)ﬂﬁﬁgﬁ 949 were carried out.
tttecttaaa etgg_ggggc aggcaaaaaa

Next, thecsggtggigrg&g 05 ‘Qﬂt“ts@lgé]ée (& %ggrgagtgg product obtained

from firsCOAGE PCRCT (CdrAA8MB HGOhE d6CRUGER BCR @80aCGh8wn below.
2‘@4’?@‘8‘%‘%‘{1) gttetgat caaggggagg aaggagat O t aaaagagat
8 t gaccat c aggccccacc atggccat at
OCELRgRRAl aaaat att gg aaaaaaaaaa gaggtgccca
%gm ggcaget g aggaggaagg tcagtgtgag
ceccectg etttcaccag ccccottecc gacatattc
ExTHdqoag®ab gaaagat cat cccaagt ggg tcaagat ggc

L@f@g@@g@%%ﬁﬁfﬁt&?gﬁ ctggetacc acteectagg gacttggace

100 uM 65B13 F2 or R2 0.5 pl
1/100 1st PCR product 1 pul
Distilled water 15.06 pl

After incubating for 5 minutes at 94°C, 25 cycles of 30 seconds at 94°C, 30 seconds

. at 65°C, and 5 minutes af 72°C, and a final 2-minute incubation at 72°C were carried out.

The amplified cDNA fragment was cloned into the pCRII vector and its sequence was
analyzed using the ABI3100 sequence analyzer. '

The nucleotide sequences of the resulting two genes of 65B13-a and 65B13-b are
shown as SEQ ID NO: 1 (Figs. 1 and 2) and SEQ ID NO: 2 (Figs. 3 and 4). The coding
region of 65B13-a begins at the 177th "A" of SEQ ID NO: 1 and ends with the stop codon at
nucleotides 2278 to 2280, yielding a protein comprising 700 amino acids. The 17 amino acid
residues encoded by the sequence of nucleotides 177 to 228 is the signal sequence. The 17
amino acid residues encoded by the sequence of nucleotides 1717 to 1767 is the
transmembrane domain. In contrast, the coding region of 65B13-b begins at the 127th "A" of
SEQ ID NO: 2 and ends at the stop codon of nucleotides 2077 to 2079, yielding a protein
comprising 650 amino acids. The 17 amino acid residues encoded by the sequence of
nucleotides 127 to 177 is the signal sequence, and the 17 amino acid residues encoded by the
sequence of nucleotides 1516 to 1566 is the transmembrane domain, The amino acid
sequences encoded by the 65B13-a and 65B13-b genes are shown in SEQ ID NOs: 3 and 4.

As shown in Fig. 5, a comparison of the amino acid sequences encoded by both genes revealed
that 65B13-a and 65B13-b are isoforms that have resulted from alternative splicing, and that
65B13-b lacks 50 amino acids at the N-terminus compared to 65B13-a. Based on the

| homology search results, the proteins encoded by the 65B13 genes are believed to be single

transmembrane proteins with five Ig domains as shown in Fig. 6.



' ggccagcctg ccctggcagc cgaggaccgg gactctggag
cctgagcctt gcceccaggg cagactttac ctacatcaaa =
~atat'gctgcc caat ggaaga ccaggacaag tacatttgtc
agcaacat gg aggtaggccc .gat ggaagtt ggaaaggtag
ct gaggggaa aacccaagat caaggagtgg tttatgttta
ccacccaata tttgaggaga gtttctagcc cataggatag -
o ttttgctegy ggccaccatc 1080 1140 1200 1260- 1320 1380
1>219 21 29/ 39 <213> Hono, -
[Exampleffl Hﬂng tfﬁll_ @SREE% Arg Val Pro Ala Lou
Nkmu aﬁ/akprmnd_mlﬁheomese%mes Bp ir0dikuShyAwidizatidu graﬁ\bained out

according 90%‘8?‘8@‘1"%%\9 451:89?" SLgneLéauaeynaeunGP;oGGyuAi a G,

FingtaE EbS mange Ginpryisgv3s 40beddudin.€. Bemdrash SerePhetions of

16 um thlcgﬁessgréf %%Aé\é géfﬁe @ing%h d}{hge é\a%s ﬁf‘ %ggg:%gergﬁ&ed in 4%

- PFA at roogy tgmpersfie fo rsgashmg;w@ #BAshybtidizaGioy vRs@arried

 outat65°¢f AfHoud ,g)ﬁgl ﬁ?@ @béleé%ﬁsr@ﬁpob%@@ﬁ%m@ﬁid}éﬁ%x 4§ 1% sDs, -

10
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50 pg/ml yeeg F9%A 1Y) @fwlf%paw) L§ebsgamently. ngcuvaas weze waghed 8665°C
-~ (50% formhﬁﬁﬂe‘seﬁ s% 19 SD@') Wnd Rk 2XARR with RNag: @ R g'i\f?asg & room

he Leu Pro Pro Pro Ser

‘temperature fy orS mmutes Aﬂer washing with 0.2x SSC at 65°C and wasmng w1th 1x TBST :

‘at room temperature blockmg was camed out (Blocking reagent: Roche) The sections were.
then reacted with alkaline phosphatase-labeled anti-DIG antibody (DAKO), washed (ix TBST
2 mM Levamsole) and color developed using NBT/BCIP (DAKO) as the substrate. -

The expression analysis results of these genes by in situ hybridization showed that

" 65B13 is expressed in the ventral rmdbram region, eerebeﬂar primordium, Iundbram, and

spinal cord, at the stage E12.5 which corresponds to the time of dopaminergic neuron

- '_ develepment (Fig. 7). 65B13 expressmn in the spinal cord was further compared with those -

of the growth marker Ki67 and the maturation marker NCAM. In the ventricular zone (VZ)

“where Ki67-positive neural progemtors prohferate 65813 was expressed in some cells. In

contrast, 65B13 expression was not observed in the mantle layer (ML), where matured _

NCAM-positive precursors that have exited from the cell cycle exit (Fig. 8). - Similarly in
* zones outside the spinal cord, expression was observed in some cells within VZ. According

to these expression patterns, 65B13 was thought to be expressed transiently in neura.l precursor
cells immediately after cell cycle ex1t . , ,
~ In the midbrain, expression was enly observed in the most ventral region of the

' ventneu.la: zone. - Since tyrosme hydroxylase (TH), a marker gene for dopaminergic neurons,
18 oqu expressed in the ML, a comparison of the TH expressmn and the 65B13 express_ml_l _

~ showed that both were not expressed in the same cells, however, their expression regions

* along the dorsal-ventral axis were cempletely overlapped- (Fig. 9). In general, nerve cells

35

present in neural tubes are known to proliferate in the VZ, stop cell division with the

: commencement of dlﬁ"erenuatlon, and then mature after migrating to the ML, which i is Just

- outside of the VZ. Thus, progenitors of dopaminergic neurons are believed to proliferate in

'~ the VZ adjacent to the TH expression zone, and express TH after having migrated to the
“outside following the cell cycle exit. Since this VZ region where these progenitors
:p;foliferate' overlaps with the 65B13 expression region, 65-}_!313"is thought to express

_specifically and transiently in dopaminergic neuron precursor cells in the midbrain



10

15 -

130135140 Pro Gly Thr Pro Thr Phe Tyr Asp. Phe Ash Pro
‘Hi's Leu Ay Met Val - 145150155160 Pro Pro. Cys Arg ‘
- Leu Tyr ‘Arg Ala Arg Ala-dy Tyr Lea Thr Thr Pro
- 165170175 H's Pro ‘Atg Al @%he” Thr Ser Tyr Ile Lys Pro
Thr Set Phe Ay Pro 180185190 Pro Asp Leu Ala Pro Ay.
ThrTro Pro Phe Pro Tyr Ala Ala Phe Pro 195200205 Thr
Pre Ser H| s Pro Arg Leu Gn Thr H's Val 210215 <210>

: 11.<21 > Artificial Sequence . '3
'medlatel{}ai}e%c cé’f m%éi%sul\@?f&} of Artificial -~

Sequence adapt er for cDNA: arrpl i fication :<400> 11--

[ExamPle 31eq xgﬁesg émfscéfotgé IG%%A§ ‘ﬁ% | |flcglt |a|on :<4IOO> 12

Neact,gqmm«gaof the 53843 pene aaumﬁmwd@ﬁﬂwmﬂ@ﬂ region was
USEd to genﬁfa%é EH .Cl a{%[ge'ﬁ%gﬁ%g é%g%él%rdgffo a]‘ﬁ% ‘at I on .

~ immunohistotDEnic3l Yeigowt ot t ¢ t act gagac taggt 26 <210>14 <211> 12

Fué ]ai) q?%ﬂu?@ gf th Ak le5BE5 %lenegﬁlg’t‘&%ﬁesﬁg Qitrac%ﬁ?iﬁf region was

ficial® Sequence: adapt er
introduced gm@[Z??g @tﬂlsb apd &m:mageﬂular regwn of the 65813 protem Was expressed

“and recovered. After immunizing hanmtem with the recovered protem lymphocytes were

extracted and fused with myeloma cells. The fused cells Were then transplanted into the

 abdominal cavities of mice, ascites was obtamed, and an anti-65B13 monoclonal antibody was T
. purified. Next, E12.5 mouse embfyes were fixed in 4% PFA/PBS(-) at 4°C for 2 hours, and

then stood overnight at 4°C in 20% sucmse/PBS(n) followed by O.C.T. embedding. Sections

of 12 um t}nclmess were produced. - _After aﬁixmg to slide glasses, the sections were dried for

30 minutes at room temperature and then re-moistened with PBS(-). Subsequently, blockmg
(Block Ace)} was carﬁed'-oﬁt' at room temperature for 20- minutes. The tissue section glasses
were incubated with the: generated anti-65B13 monoclonal antibody (10 ug/ml, 2.5% Block
Aee/PBS) anti-TH antibody (Chemlcon 0.7 ug/ml, 2.5% Block Ace/PBS} and anti-Nurrl.

o antibody (Santa Cruz, 4 ug/ml, 2.5% Block Ace/PBS) for 1 hour at room temperature, 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

" overnight at 4°C.  The tissue section glasses were then washed four times VVlth 0.1% Triton
© X-100/PBS(-) at room temperature for 10 minutes each, and incubated with Cy3-labeled

anti-hamster IgG antibody, FITC-labeled anti-rabbit IgG antibody, and Cy5-labeled

anti-mouse IgG antibody (Jackson, 10-ug/ml, 2.5% Block Ace) at room temperafure for 1 hour.
~ The glasses were washed in the same manner, followed by an addmona.l 10-minufe wash with
3 PBS(-) at room temperature, and were then embedded.- ' .

Similarly to the expression’ analy31s by in situ hybndmaﬂon, expression analyms 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 development (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



‘accagagt ct cal2 <2105 15 <211> 26 <212> DNA <213>

- Artificial Sequence. 3 3/ 3 9 <223> Description cif
“Artificial Sequence:adapter for cDNA anplification
<400>15 ctgatgggtg tcttctdtga gtgtgt <210>A6 <211> 12
- <212> DNA <213> Artificial Sequence <220> <223>

~ Description of Artificial Sequence;adapter'for

~. cDNA-anplification H<400> 16 acacactcac ag <210> 17
<211>26 <212> DNA . <213> Artificial .Sequence 3 4/3

: _mon@donabanil 0d¥%223> Description of Artificial

FirSe eheonptaibd atbrah r&gbn elobibecafiphi B I2chinoos: etﬂﬂ&?aibr cell

cca at cg A aat

* populationsp BB R B S pE Bt b B EHE from S|
- cells in virbobat dpbbred bf 2 &l diskwiistionSedice (immtaxgap]. e rTHeur the chpies

were staincd 291 EbseAL 51 g p AT SRl safbupig el 1%

" fetal calf se%ﬁ,CT mM E@TMPBSD Fwithait @hoﬁﬁqatmm redagiten. f GubsONently, the
"sampies were%ashed%?r eé%% >1‘;' e%i cﬁﬂ% Eiﬁ%%ﬁ‘/fh%‘ﬁ/ﬂéé@%@z@c for ~ -

3 minutes, stained with PE-labeled anti-hamster IeG anubody (Pharmingen, 4 ug/ml, 1% fetal

10

calf serum, 1 mM EDTA/PBS}) at 4°C for 20 minutes, and then washed in the same manner.
‘The 65B 13—expressmg cells were then detected by flow cytometry. '

Papulauons of cells expressing the 65B13 proteins were detecied by flow cytometry

: 'usmg the generated autl 65B13 monoclonal antibody (Fig. 14). Since 65B13-expressing .-

cells can be detected w1th0ut ﬁxaiion or permeation, 65B13«expressmg cells are believed to be -

. separable as viable cells, by using a flow cytometer equipped with a-cell sorter.  Since 65B13

15..
L useful for the separanon of depammergic neuron precursor cells.

-protein is thought to express in doparmnergu: neuron precursor celIs 65B13 is beheved to be

- _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



<220> <223> Description of Artificial
Sequence: adapter for cDNA anplification :<400>20 -
acgatcgaca gtl2 <210> 21 ' <211> 26 <212> DNA <213>
Artificial Sequence 3 6/3 9 <223> Description of
Artificial Sequence:priner,for RACE nethod -. <400>
21 ggctttacac tttatgcttc cggctc26’ <210>22 <211>26
-<212> DNA <213> Artificial Sequence <220> <223>
CL%ﬁﬁiription of. Artifieial Sequence:primer fo RACE
od <400>22 cagctatgac catgattacg ccaagc <210> 23
» <211>26 <212> -DNA <213> Artificial Sequence 3
e o o i D o 2
L { o X EAREAESOpE SRl fhesSolelxd S0 e ROCLRE Sl bt
(i) tgbizhgg26 <2124 <211>26 <212> DNA <213> Artifici al
() a %%S&Cs%qﬁ&%m?a%ﬁ nR2E8dsAY S &22ed ofSEQ 1D ROA
Sequence:priner for _Epthod <400> 24 ccagtcacga
1 or pupiqogfiesd 4 Ato§At ol I_RDYH 2 25 <211> 26' <212> DNA
(i) <23 3uclditié fdghdnod envodiig the@mino 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 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 after cell cycle

exit.



3 8/ 3 9 <223> -Description

of -ArtificialLSequence: prinmer for RACE net hod <400> 25
cttcccgtat gctaccttgt etccac26 <210> 26 <211>26 <212>
DNA <213> Artificial Sequence <220> <223> Descri ption
O Artificial Sequence:prinmef, for RACE net hod <400>26
tccatctctc caagtgaagg gtcttg <210>27 <211>26 -
<212> DNA <213> Artificial Sequence 3 9/3 9 <223>
Description of ArtificialiSequence:primer for RACE
nmet hod <400> 27 ccaacagtcc tgcatgcttg taatga26

<220> <223> Description of Artificial

Sequence: primer. for RACE met hod <400> 28 Htcatcaatg

ttcagttttg gagggg26

2. A vector that comprises the polynucleotide of claim 1.

3. A host cell that comprises the polynucleotide of claim 1, or the vector of claim 2.
4. A polypeptide encoded by the polynucleotide of claim 1.

5. An antibody against a polypeptide encoded by a nucleotide sequence selected
from (i) to (iii): (i} a nucleotide 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: 3 or 4; (iii) 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.



