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1 DESCRIPTION GABANEURON PROGENITOR CELL MARKER 65B13
5 Technical Field The present invention provides a 65B 13 gene as a
marker for GABA neuron progenitor célls, and relates to the use of the
gene in identifying GABA neuron progenitor cells. 10 Background Art The
brain functions by forming a complex network from a great variety of
neurons. Its failure may result in various neurological diseases. To treat
such diseases, transplantation and regeneration therapies are currently
investigated. The most importﬁéggaﬂiﬂ? tﬁf\fe 15 therapeutic methods is
to correctly identify various typ 3 in transplantation materials.
Furthermore, from the viewpoint of improvement of safety and therapeutic
effect, it isenifaRieUR YIBREBINPEIRRES L]lis REAR Aspded for
transplantation. The cerebellum works on smooth motor functions such as
regulation of balance, posture, and voluntary movement. The failure of
Techniatdiielthr function due to cerebellar tumor, cerebellar 20 vermis
AegREBHAlion FRUARGIDHIRR'E BIFANOUSRE ANIRGRISNEIRE ARAShRIRfo™
ar such results in dynamic ataxja and balance disorder. unctional
Progenilan gl AR Fedlehia RSy PaHIeRering Rt Huing FAEHN teEongmmgtor
cells. the network. There are about five types of neurons in the cerebellum
including Purkinje cell, and formation of a proper network of the respective
neurons according to organogenic program enables neurotransmission.
Back is an area called "dorsal horn" in the dorsal spinal cord. Dorsal

rodhgangiiofunodurens tandeiecidtiplet ﬁmmomefmd VUGS ilﬂ@@éﬁtft@frllﬁf?iéfnemons.
I : nierne ns, andt Ignals are further .
e an F R by uapsplgetaton
and regenersHH HIGTHPRS 8 oA HENrsHEFRe hBheToesbénwesarthingdn these

therapagitmetabiy Rowlate st MepalIRRRNISSIeRs hTaRlivalion dG)BAwation

peur esults in.chronic pain, etc. 30 The development of spinal cord .
Tnéteng%d (c)%aq?nrbé%lg ar E’SAé n%ﬁr‘(%ﬁs S Iﬁef?}%@%@i‘é‘ﬁ?ﬁ#&?ﬁﬁ?&ﬁ&%ﬁ?ﬁ@ﬁﬁg}c effect,
it is degitpsiedie tholastveiarinm Biee aic iy thed ke rsewmsl rfefatifiratheitaptatiemitor

cefis: andvegealaiiace MK HeePasRHYeEIHIH oI RS Behnid Bgﬁjﬂ%, posture
een developed. The 65B13

isolating viable progenitor.cells hav tyetb
o v AT e WA SN0 S TEELER PP EGPAANP A GAREARG HEFoRerbeller
vermisyggroefatinorcesisddftes e alsirtatimof wel civdbihu seedRetatitn, or such results
in dyn&2RlURRRY ddd MANAVEUilBRIE S MMERBRL RURNRREd AN NG RSN lenishing

between the gene and GABA neuron, Furthermore, it has 2
lost netrons and reco%sututz.ng ige network. There are about five types of neurons in the

»

cerebellum including Purkinje cell, and formation of a proper network of the respective neurons
according to organogenic program enables neurotransmission.

There is an area called “dorsal horn” in the dorsal spinal cord. Dorsal root ganglion
neurons that detect stimuli from the periphery transmit signals to the dorsal horn interneurons,
and the signals are further transmitted to the brain. The dorsal horn contains excitatory
glutamatergic neurons and inhibitory GABA neurons.  The balance between the two adequately
regulates the signal transmission. Inactivation of GABA neurons results in chronic pain, etc.

The development of spinal cord and cerebellar GABA neurons is being studied, and
their origin is nearly elucidated. However, there are few markers to identify their progenitor
cells, and no cell-surface marker has been identified. Thus, techniques for isolating viable
progenitor cells have not yet been developed.

The 65B13 gene is known to be transiently expressed in dopamine-producing neuron
progenitor cells after the termination of cell division (see Patent Document 1); however, there is

no report published on the connection between the gene and GABA neuron.  Furthermore, it has
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been reported that the types of spinal cord interneurons and Purkinje cells
can be identified by using the expression of the Corll or Corl2 gene as an
indicator, respectively (see Patent Do¢uments 2 and 3). However, to date
there is no known marker that can selectively identify GABA neuron
progenitor cells. The transcription factor Ptfla is known to be expressed in
5 GABA progenitor cells; however, it is a transcription factor, and there is

been rBgokRAWRITIRMPHRE6S @5@1@@6@&@&%@%@%@%@@6&@ K&H be identified by

Non-Patent D? ). Patent Doc mentl W020 4/{)38 18
wsing B AL Lo A ST s P Ao B iEes el (e Patent
Docunygarz 308183282 6la0aven P desatiBucisme byl asgbor S, celeskedihe]y identify

GABAMRGABHE R W daid. C\hdahnsenplfon ﬁﬁi@%%ﬂ&%%&%f%&@d in

glutamater uronal cell fate in the spln cord dorsal horn.
G A R DS e, 1TSS B0 0P A SBa o ugmbrane

proteinthitassers ] Sones ok tiMatamibe(MoBReteht Tarashins T,aMidght CV,

patent@@@&ggpiﬂw&@}@q/@m@eshima Y. Ptfl a, a bHLH transcriptional gene,

P i]ﬁ Ciﬁ[% §é ic neuronal fates in cerebellum. Neuron. 2005 Jul 21;
atent %‘j@@&t 1350200 0re Bthe Invention [Problems to be Solved by the

Patent |Roentien] The/ PREIG8I8EAtion was achieved in view of the above
Non-PEHEHDIRARER 1 LRGN S RLNRRICERLANEIRR WIRA B Somson JE.

markers that enable selective’ identification o néurorT progénitor
Ptfla detpanings AR hEsn Y Bt idpraissrcingermsh selldardvide %ﬁ@ﬂ%@@gddiorsai
homn. IsietptiecmaPResxe: g3 AzHe S it identify GABA neuron progenltor

Non- P&{%Uﬁ T FERIENS forUsp N hes JH@KJP%%? [Means ftorﬁ‘%‘ ng 1he 5T

Problems] The present inventors identified a se ective marker

Wrightd s K #wesiehipfodekio KedIRbRHBAKiRAT o rsh i ransreiatisnel leme defines

GAB Aang stenessiuilydsdatedeiEA Nieusa PO enitor; ¢85 ueing antibodies
that bind to the protein encoded by the gene. Specifically, 65B 13 was

demonstrated to be useful as a marker to isolate GABA-producing 30
Disclopagrahiaedareintells in the spinal dorsal horn and cerebellum. GABA

[ProbleigbitarbeRgeanitey (ﬁ@él$rﬁ@ﬁtmpff|0|ently identified or isolated by using the
m%er identitied bt¥ the nt | ventors a indicator. The present
e L et

o e 82 W ROk GHEHT B B ARAY

Inventton rela es O markers ena e se
, ton 1 “l% K
objectiyg @fdhq)pwenttm\f@em@wwe@]pdymﬁeusmgemehmfameb@aslactwnjxdmfumon of

GABAGenHY FOBMIRR BEWON Aegepislcals. cﬁ‘ﬁﬁéﬁ?&%ﬁi%@é&ﬁ% &@ E%rowde

ods. More specificall the esen |nve rovides: 3 [
methofig 3:%% aé%ﬁ éﬁ/ aa%.ﬁ% %r%aéﬂm leréag%%ﬁeﬂs and
reagentﬁ;fﬁpmglﬂh@se methods.

[Means for Solving the Problems]
| The present inventors identified a selective marker, 65B13, for GABA neuron

progenitor cells in the spinal dorsal horn and cerebellum, and successfully isolated GABA
neuron progenitor cells using antibodies that bind to the protein encoded by the gene.
Specifically, 65B13 was demonstrated to be useful as a marker to isolate GABA-producing
neuron progenitor cells in the spinal dorsal horn and cerebellum.

GABA neuron progenitor cells can be efficiently identified or isolated by using the
marker identified by the present inventors as an indicator.

The pfesent invention relates to markers that enable selective identification of GABA
neuron progenitor cells, methods of using the markers as an indicator to identify GABA
neuron progenitor cells, and reagents for use in the methods. More specifically, the present

invention provides:
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step of detecting the expression of a polynucleotide that can hybridize to a
polynucleotide selected from (i), (i), (iii), and (iv) below, or to a
complementary sequence thereof: (i) @polynucleotide comprising the
nucleotide sequence of positions 178 to 2280 in SEQ ID 5 NO: 1; the
nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the
nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33; the

[1] a Medleotisleiseauancenf RAS) t@ﬂﬁc&@h% H3ARE NG 3R ciBprises the
{eé%tlde ggguence of sm 1 9 to 2 in Squ% NO: 37: the

step Ogéﬁé eotite et rrflacstseloo pos SBOHRE: 280 pcleotide
selectedBlemtidle (deuén@eddﬁWWI@ta m@mrsa@mem@nmmmof

M a pag@i@&tégﬁ&%%@ ResilioRsiR %goﬁ%g%ﬁlﬂgo%%%%g@% g§§6‘1‘3 SEQ ID

cleotide sequence of positions 1
NO: 1R 50 e a1 LOING L 0 PaE SRR NES? 4 B¢ doride
sequemschd pudBicssidrios 37 P os BIBRSIDAS Mo TR EREmBEQHR: MQuete (i positions

130 toopiwliﬁ@ﬁt‘?ﬁatﬂ%l% sefpetivel ¥0??8%r§§tﬁfe%¥3 é@é&ﬁ‘é{gg’s’ 299‘%‘91‘6ﬁ Q1D

by a nucle

rogenitor ¢ ich is an amino acid se
NO: 32 8#%?%%}18‘?1%88?{?6‘??51?3632%%% SHACIONG! ety mgfeotide
sequemumbé@ndﬁmmﬁd/m 282fitiarS B o2 WOMbrethel @Iﬁﬂﬂﬁiﬁet@ac@i&h@é of peiftions 15

o wlenﬂ%ﬁ@rﬁ?ww@g%ﬁ%@ﬁ&@&@gﬁegﬁ%gg@ O% @0 '%%5%) NO:

1: the nucleotide sequenc &ﬁ
45; theyelsofifle SerEBtRIe E%%}B@H%é%?op JRSEEB Iﬁﬁm?n @E@ maeotide
sequerd®; diipasittleetide se2pehieSHEOBIBODSAZ0 to 2232 in SEQ ID NO: 35;

(i) a ﬁ@@xﬂkb?k%?%%}%‘?%?&&&&%%o& AU3e ]169181 %8(%%%2\'%% 11'1% R%gr%%pr%éémior cell,

thé nucleotide sequence of positions
whichy{3, araidRe sdidiencenst poedsAdY SrecketBlassEeRsD qOPrgingen insertion,

subsmlmu@he,aitﬂaﬁﬁwfeﬂﬁa)ﬁ)ﬁﬁ@éhﬁlﬁ&’léoﬂ:de@ ARALEri RIS EGh|Br B cf}?rnéli‘@ nucleotides to

tide s, Pos| s,199 to 1950 he
st B R S G s SRR N 47287 B 1D
NO: Tithasgglretids gaevmcopbpesiiters 198 to %@"62 1mm;mm¢os Abe2mdlipade
sequerReIpiueleobaedoRid2 SRR IVEly Ennesser AEARN R QARG REWRRions

n|t br dizes und r stringent c ndmons
130 topi%)?f cleo@compr)%w% 1%:Cir?uc sotg” 881? RR&THP @t%r?szi%‘beEQ D
NO: 3?2@@ w@mdﬁsmeqcethémﬁl@@adé%éqaéa@erdlfz@MQm the 20T @otide
sequetBeEGOHRINIR1S; tU@Q?%@QH@FEWUﬁW}e ﬂ%ﬁ%{ﬁ%ﬂﬁf%&)@%é@ﬂ&smons 15
e, nucle ence of positions
to 191 NG R B e TSR S AREHEn S830en 0 1+ SR 1B NO:
45; thw@clgmld%mmldﬁpseqmdé o pB@sitionS ELDEXN 2627 ;inrSEQuiidl e

geque&% (ﬁﬂﬁdgugiggtﬂdg (%) PSitans4 395 to 2325 in SEQ ID NO: 41;
e of itions 15,t0 1916 in SEQ ID NO: 43; the

cleatide seque
(i) a%??éré ‘g%%éﬁc?ag&%% YiGHR s ra SR SR deREpesomhErogenitor
cell Mﬂd&tbuﬂd@&m@iﬂmwmmmrtm%mm peBGiriSHQd Iaohh@rzéiﬂg alidhicleotide

sequeﬂ&%?gggﬁéﬁqi'@ﬁ?ﬁfii@QE@%'@?I%@ 282 1, (ﬁgo%clg %5 ﬁ‘)% At ons 127
V) a ucleotide that IS selectively expressed In a RBA-pr ép
to 207% an, )fQ Ritdp the nucleotide sequence of positions 668 to 27?0 in SEQ ID NO:
33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35; the nucleotide
sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions
199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID
NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of positions 15
to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions 196 to 2262 in SEQ ID
NO: 49; and

(iv) a polynucleotide that is selectively expressed in a GABA-producing neuron progenitor
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cell and has 70% or higher sequence identity to a polynucleotide
comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO:
3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33;
the nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35; the
nucleotide 5 sequence of positions 199 to 2100 in SEQ ID NO: 37; the

cell afWRIROLIAE SLAYERCEANARYEANS:L 9] 33@%%&%%%@9 SB%QSQQ Tégpnucleoude

nucleotide seq ence of positions 15 to

sequeRG Rl ARG B ANES A HbBOHS 13 %%1@%@@@@%%@% positions 127
to 20HLicl SEHYEDIEGuantie ofipksitidnsi@onie 9HAiGEAIDDIOIHASABEQ ID NO:

33; thB YIS HHS: SROHENCE PRSI 3hR 0195548 %@%ML{B& ﬁg&i‘ﬁude

nucleotide sequence 0 é)osmons 196 to 2262

SequeRE HhaECar [11%9\%%} fhitheRePortetletihg thelentidessmirriecot positions

199 tepRibgiaLiol SBYIED mm%esahecﬁé%ﬁ%@ie@a&m@a@@ag@@% @6'?%@5&%@EQ D
| e [l 0 e selecte

NO: 4\[/1’ L%;@trg%‘ll%?g{rg% IQ é?l%ﬁ@ggf shc}Ions iie(ta?e é?%? gg&ja Cﬁjge Cém‘éle Smﬁc eotlde

entar uence t
sequepig aEPEBIANTICEge! %ﬁﬂn(ﬁ Getedhiy 4éaé1@ﬁ/nyc{eqttﬁe seratpeet of Ezqsmons 15

to 176&he®18®th9 NObeTisceahtasiadonds sivvesmeddembe et EallSEQ D
mple or a complementary DNA (cDNA) transcribed from the mRNA in

" step (a); [4][the method of [1], wherein the step of detecting the
[2] themsiBedien b apeipintie streoffateaingbnylprissomahe poynitietidde

compﬁeéeeﬁeqtﬁpgjdfor toa complementary sequence thereof comprises the

s of. nduc I|f icali cIeot
@) Coﬁ%eaf%e% ?r{ %FI qe sam p?lo agcae é r%f)ltii%t %H&Récl% Elt%é?ﬁ prbipgeleotide
selecteddalfHur ébﬁ@@mmantwmu@m therepblynudibotipie e eotedisnf fhor

polynﬁ@@o@ﬁ@@mnentary sequence thereof, or a set of primers 25 comprising a
nucleotld that can hybridize to the polynucleotide selected in [1] or to

(b) dep Xn%]rﬁiac 1V

el ary sequence thereof; and (b-i) detecting the resulting
[3] ihfamﬁﬁlﬁ@atfdﬁ]p roleretn [Biethe beathoohak{d], \w}ﬁemﬂi\m@;&«b@awepfmedﬂﬁmmst cell
samplt: tegbs ébﬁmﬁe e CBRIaMEHA  PNALENA FRASEIDed (X én e

4 hthe d as atemplat in step (a-1); 30 [6] the methaod oOf
[4] the gt i i StER QO LRSHIE BRGHERFBIMEL g’t@ﬁlaspucleotlde that can
hybruhep&rahmgoéy@m&mm@sh]cmgineLut(])mnm@enmpimﬁﬂmm shpieiatedietbof
comp3aPRlEsIAldhe method of any one of [I] to [6], which further comprises the

step of detecting or selecting a GABA-producing neuron progenitor cell,

(2-1) Gy HR PRI AERT 7 Sk Bris foPPbrclRside drabted Frown tsclesicig sample
as a teoplaisinglaf phiemeartnPeixhd AR rbokonde €arda 0ebedi A5 dSha

polynﬁ@ﬁ:%}% f&ﬁ&?&&?ﬁl %8 g SHH(%%etec %r%?ucm HeFELEbP ros%en przmers

cell, which comprises t e ste rotein Sefected from
comprising a polynucleotide that can hybrldlze to the po ynucleotide selected i in [1Jortoa

complementary sequence thereof’ and

(b-1) detecting the resulting amplification product;

[5] the method of [4], wherein mRNA prepared from the test cell sample or a complementary
DNA (¢cDNA) transcribed from the mRNA is used as a template in step (a-1);

{6] the method of any one of [1] to [S], wherein the detection step is followed by the step of
separating a GABA-producing neuron progenitor cell from the detected sample:

[7] the method of any one of [1] to [6], which further comprises the step of detecting or
selecting a GABA-producing neuron progenitor cell, using as an indicator the expression of a
gene selected from the group consisting of the Corll, Pax2, Lim1/2, Lbx1, and Corl2 genes;
[8] a method for detecting or selecting a GABA-producing neuron progenitor cell, which
comprises the step of detecting a protein selected from:
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5 (v) a protein comprising the amino acid sequence of SEQ ID NO: 2, 4,

34, 36, 38, 40, 42, 44, 46, 48, or 50; (vi) a protein that is selectively

expressed in a GABA-producing neurofi progenitor cell and comprises an

amino acid sequence comprising an insertion, substitution, deletion of one

or 5 more amino acids in the amino acid sequence of SEQ ID NO: 2, 4,

34, 36, 38, 40, 42, 44, 46, 48, or 50, and/or addition of one or more amino

' ither: reaf: (vil ithat is, selagtivel

e g N o N, o SRS 0 4244
46, 4¥dlynlcleotide that hybridizes under stringent conditions to a

(vi) apotyeinclentideclendoeling e aadino 20id Baapesiceins SaEoH NG cell and
compHSesth gx%iéooaé&’sé%é}lge%%ngﬂr%?ﬂ d%&% And, () 8BRS R ion of one or
I %1 -prc% ucin ﬁ and

selectively expressed in a GABA ﬁé neuron Igrogenltd&r ce

MoTe AEHAGREESIA Hif HBIBR REEHIBRBESATRGE 28906 Righct4ddi§. i, 44, 46,

48, oefoinmdcidhddiiieneionf ST IPaNokcdis3b dthe88r $0tideadtihdR o048,
. .0r 50:.19] a.method . for, detecting or. selecting a GABA-producing neuron
e B A B S R A s
encoded sl atealomler issrikat bidmdizemmdsr rafrerbsandidersie conlyoldeatide
encoddigmpteminked;iosenelyeusispitiencrending, the, nrRrker4prateimtas, 48, or 50;
express the mRNA, wherein the protein to be translated from the mRNA is
selected from: (v) a protein comprising the amino acid sequence of SEQ

(viil) EpeGipthet Busela izl messed A BAS poe BBiNgipeuproteingimtaiscell and

compﬁ@@%%i%@&ﬁi?%@fe@é\%ﬁ@/@%?iﬁi%ﬁ@q&ﬂtﬁ'spﬂ)eéﬁt. E%%%t%_t%tiﬁ sequence

0 es.a | | equence compris an insertion, supsttwution,

of SE&%@%’O%?%}???@% %@n% g%gs&iégh%raﬂgno acid sequence of SEQ

[9] a it (2 4eB41188 088cl40(dR p4HABG, - 48 aciBY nandfoparigitivor ot betoch

B o LAy B A i
selecuv xpressed 1N a -producing >

s By SR LS AR R SEe BRI I ORI Fparcr

proteia polypucie diica RAMéosiherthethmintaith $equente cf SE6HD NRIN 2,14 selected

from:34: 36, 38, 40, 42, 44, 46, 48, or 50; and (viii) a protein that is selectively
expressed in a GABA-producing neuron pgﬁ)%enitor celland 30 comgrises

(V) 2 B SRR ARG S8 HleHEA R AT FOBmeT RigHeRidemi o fad hritnd hdb: 42, 44,
46, 4&eagudnce of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; [10]

_ ' e . deel
0 e L B e S IR B g o
COMPRES Bih ARt AE DR IS RS B b fOTHaRSIBS Ry e dtlsgion of one or
more E@@CIVIRIs in the amino acid sequence of SEQ 1D NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,

48, or 50, and/or addition of one or more amino acids to either or both ends thereof;

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50,

[10] the method of {8] or [9], wherein the step of detecting the protein comprises the steps of:
(d) contacting a test cell sample with an antibody that binds to the protein selected in {8] or
[9]; and

(e) detecting reactivity;

[11] the method of any one of [8] to [10], wherein the detection step is followed by the step of
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[11] the method of any one of [8] to [10], wherein the detection step is
followed by the step of 6 separating a GABA-producing neuron progenitor
cell from the detected sample; [12] theémethod of any one of [8] to [11],
wherein the GABA-producing neuron progenitor cell marker protein other
than the protein selected in [8] is a protein encoded by a gene selected
from the group consisting of the Corll, Pax2, Liml/2, Lbxl, and Corl2

sepﬁa%@%ﬁﬁﬁlﬁéﬂh@ﬁéjﬁé%w Eng%{%@o%!Pﬂ%ﬁm&&é{E%@ Eﬁgﬁpéto rcell,

which, comprises a probe, agfrlmer or a set of primers that enable

[12] hemschion of the %%Péé%}&ﬂ 1. SR e hATRIAAV P8R FiYE BoPEp genitor
cell mpdiynpcieotidetseldatetidnamtiy {tedid), arf@]is)dheiaeinantadd by a gene

sezectg@mm@@s%%%%ﬂg@a gé?aﬁs%é1%@9&/%@1@2%&9%%9@%@

nucleotide Sequence of positions 178’to 2280 in SEQ ID "10 NO

[13] a#&ﬁ@bﬁa@%@%ﬁé@éfﬁwﬁ%@ wwm@emtse@hw gomprises a probe,
primet)ocleetidel penkentatehpbiiiens 668 40 3ireSiQ dDJYOIy3deRide that can

otl ition O 35: the
hybri e B e S e U (D, BT I oo S e
compl ﬁméeﬁ@a%@n@@réf’gositions 199 to 2325 in SEQ ID NO: 39; the
(i) a polyelegtidadseauencmtinosiliongidd 5@@3@5@0@5&&9&1@84&2&@ in SEQID
NO: InH1C len%t(lz 01‘.S 8glsjee nu%%cpeftpfo Slth{(])snl ggg%l%(gg 3 theleo‘ade
hucleotide sequehce of positions

sequewmmélgéaéé%@é&@dgﬁ&% Iﬁh@l?ésﬁ%ﬁs@@mw@ewm @If@osxtlons
130 tomMQQH:EEQQMOCg 5)&9@%&@@@&#@@@%%@8 o7 SRS 9. ﬁl%@o # SEQ ID

nucleoti encodain rotein t SS |
NO: SZ’A nugl L%CI%ae ueetl}?on p%galelr?l orfaé Il agﬁhlc%ﬁrﬁ%ﬁg n ﬂ%le‘mde
SequeR{s] @gé@fﬂéfm@ Ericotield by SEah i dlidet Rokeyudacidecwprsivegodpositions 15
to 191@%@%@«1 pr@*t%?&e%ﬁl@%%ﬂdg &fcm M&ﬁet@w{gﬂ@m?ﬁ@t}g@ NO:

e O more nucleaqQtides .to eliner (0] € nucleot
45; th B R R LT R D 5500 eh DT DI et e e B icotice
sequerssquieprstohy dsition 227G BTN GER;ID NO: 3; the nucleotide
(i) a p%ﬁ%ﬁﬂ@@tﬁfe%%ﬁtﬁﬁé ?gﬁﬁ&@ﬁ%@ in s@ﬁ%@lﬂQcp?gésya%nrél'@ﬁ@)gﬁroducmg

sequence of position 71%0 to 2232 in SE O: 35; the nucleotide
ﬂe“m%aafe%%@ro? lsaaé T@@f&%ﬁ%%@é@cfé RGBS tHeNGH BB clectide
sequersgquENpE s pasitioasidf S ub23250n, EEQODI @138, theamelbatiidies, and/or

additiaHHEHE %%B%ﬁ%&éetsotg égﬁe&n()? g&hl anghéljeoih f {Héqlﬁgfég%de sequence

sequence of positions 15 to 1916 in SE 3: the nucleotide

Ofposéfé%ﬁ?eh%% Brpbiiots 289 Més@ﬁ%é@tﬁwwcw ROBIEBRRYE27 to 2079 in
SEQ IEeNerielnf pesiitds K ientees fosHio NG 470 0n BIEqLOIBmIdES; the

nucleo% Lr‘s]%% @n%%‘@ﬂﬁﬁ%&%éotgéﬁ% Sog%eﬁ)%% %% ?h% gﬁ): atide sequence of

eotide encodin rotei ctively expresse
posic B0 31 e SEEUTT 3G e s RO A ardRe 99 f0 2325 i
SEQ Isinvngenb conditioRddd @@i}d@h@é&ﬁtkﬂﬁlﬁﬂm Arisiagihe NSIEDUDENO: 41; the

nucleot i E@gn%f R ng(s) %Eﬁgdr'g]ﬁg 4§ EE[ee r?tyc Ie t&% Sequence of
seque |t|ons & il
positiagslidhie @ﬁﬁdguﬁéﬁél@a@Q&ﬁwm@E@@ MDIBgE BicPAtitietidiz to 1766 in
SEQ ISEMMENCE 6f pesitionsdd0ste A3 §T S dRsNGY to 2262 in SEQ ID NO: 49;
(iii} a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell, which hybridizes under a stringent condition to a polynucleotide
comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: I; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668
to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15
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35 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO:
37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39;
the nucleotide sequence of positions 15 7 to 2325 in SEQ ID NO: 41; the
nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the

to 2328 unlsmmsmmcmfm&iﬂeae 5496238 it RRQI NG 4% IBHID NO:
te at | esse

A A e PR i
sequee@qq@%taa@m%z@ol 3P0 SERNO noriEhsqrisiepiestiense qliasisions
196 tom‘miﬂ@mlﬂjsmzzaoathEQ ID NO: 1, the nucleotide sequence of

sitions 127 to 2 9 |n S Q: 3; th cIeotlde s
)2 RIEHEIEAE hootlog L B e e B AL producing
neurorp@em@ﬂeoxmllo\@elz hﬂsé’% {D INghe1 6egBetise Wentiptide geumenta@@ae
compr@%@ﬁ%&@@dﬁd%%@@déh@@@ ﬁ@slﬂ@nﬁﬁghﬁ Qﬂﬂﬁﬂtmwcﬁ @fe nucleotide
i SR -
to 277 ﬁoslﬁ&%IiBN@lglﬂ}m eet@q@imeqwe;mmudeonmémmmsm ID NO:

35; thdAFHIARIL 9 %&%@f%&ﬁ&&@d\é% 49646 Beeleelitle) SPAYRDAR o tide
jons.15 to S : 47: qr the nucleotide sequence of
Seque‘gcsscr SR b 8 m%%%l 4o 1E APHECKR HF{Ta]HeR Of positions 15

to 2328 eteBHAYIDrISEl e@tlr@mmdwmng:mﬁwmtmm%tmmml WBIRED TD NO:
43; théwala%ﬁeenmeﬁe 89{562%&5%9‘1@9 thalRyhricizes 18 fl?e t@gﬂjwﬁélﬁﬁ&%&?@&

genes,  se ected from the roup conS|st|ng of the L

cequer S B i e S leah e o osicins
196 toQGipris€EQ dorbiaelk, cell or splnal cord cell; 20 [16] a kit for detecting or

[14] th%%lﬁcémﬁl%ﬁé&{&%%%&&? 5’9 &g@fx rﬁ%@% hgvotem Cgﬁ?g@ 1365 ”11 which

antibody that binds to a protein selecte rlsmg
furthercARBrRGRIACRRIBREEGIIS e Ity Widizes 40 the Banssaipao!l ape anmap; g@es
selected {o6kn(thi}: @rorgieimiiaing GHE@ID&JY PgREIsied 0, CGAB AnRrosgiBehes;

[15] th@%{%@sﬁw gsﬁ Qgﬂﬂp Ic %nngpr lses ar&&%ﬂ Q?ala gfli dE AL Sord ce

compri értlon Su tltu'[IO IoNn Of ohe or more amino aci S
[16] 2 Jitfer deisaneny seseiince %@é@redwe ngurey, megastueedowhishye,
comprik8s anh 20tibodfahadsiitipnoi pra«sn REeaTReacids to either or both.

ds thereof vu rotein that is select| in
(V)a p&&é‘%\w%%r % ne%r%n p%%d‘aer? OF ol %Joﬁ énco ed gy a%p%@%&%eggdgz 44,
46, 48I}%t5ﬂybr|d|zes under stringent conditions to a polynucleotide 30 encoding
(vi) a pReAMIRG escgeléew eRREEQIR @@B&ﬁmﬁﬁcﬁr& rﬁ*%w@x@pﬁ?geﬁﬂof’@eﬂ and

48, or 0 and (viii rotein that.is selectivel rEsse

COMPTERER. pro%%cm%{ n&b‘rgﬁep‘%oiasﬁﬁﬁ%gcaéh%ﬁ%* BribEee ?Paﬁ?ﬂ%qé’c?é one or
more pipgerridstinherrine andigiieeteniifEGtHe Mt ckd.skgdénds, 42, 44, 46,

48, or 50, and/or addition of one or more amino acids to either or both ends thereof;

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;

[17] a kit for detecting or selecting a GABA-producing neuron progenitor cell, which

comprises a polynucleotide comprising a polynucleotide encoding a marker protein linked to a
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of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; 35 [17] a kit for

detecting or selecting a GABA-producing neuron progenitor cell, which

comprises a polynucleotide comprising a polynucleotide encoding a

marker protein linked to a 8 promoter to express the mRNA translated

into a protein selected from: (v) a protein comprising the amino acid

sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; (vi) a
promdotel Bxf;ﬂ%ﬁ?h}&eﬂﬁRN/& Iy2XpResSah IR B &2AB ARSI neuron

rogenitor cell and 5 comprises an amin ' e,comprisi
SR e et Sl S e e R
46, 48geiP8equence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50,
(vi) a pREEY additianefanRe Ak preieAMInRES I Sither PRORER SRol theredit and
co gviig a protein thgt is selectively expressed in a GABBl -prqducflfggeneuron
P S gahitor CefAh E BIES G AT S PR R (STt THRTHYERR ssletipgaf one or

more gringentdsonditionsity apdBaguetesticfcSEQ ERASOINY thé Ardidhald, 42, 44, 46,

48, or 380HEHCE é?fd%%@ 6@0‘?1901%{1&%% g&df‘ R é&e%‘br%@ﬂf'@n&r tﬁgfe(?f?d
Vili p}%oteln that is ielectlvelyf%jixpre sed in a GABA-producing neuron

.. i) a : !
(ViD) 2 P HRARIDH ST A CORTPREEY S i i Esisdhfe B HER gy 595 g cell and
encod¢ddhies jedpity b tide thatihphatitsegudmcerinf SE QIDINGDS By 4 p8h36leotide
encodi%%’ tﬂ@ aﬂn&%aﬂ%e&ﬁeﬂeﬁﬁ; S]Eﬁ:}ﬁl ﬁ@: lﬂ,t b f ﬂt% @,r3[§‘ 7416 9?2%@,%@,% Q,r or 50;
selecting a GABA-producing netron progenitor cell; ‘which tufther

comprises in combination an antibody that binds to a protein encoded by

(viii) m@t@m thetesgehes sdieeteek fretithe @m@mummmm pivdeR ot Zell and
comprtdfi2, £3Hb A0 QLA RNAS, LE ol ankene RO S 516811% sequence

or S of ce ;r[ STat

which further comprises a cerebellar cel inal co

of SEQEH 813181 bnreif-the: gt &ttty X8Il for detection is a Purkinje

[18] thealtit $21] shedkit Df {d5dacddl}, svRelaitdl f% @mkwﬁmﬁa@%@@ib@pm genitor cell
. ion i 4 g screeni or a substanc t

i R AT & S AT SO ¥ S e o

more geRisHSHiptEeE H stopp epnonstmecaiizactinyg la Yaslcbmpddndanlithandélpri2

genes;that can differentiate into a GABA-producing neuron progenitor cell; and

[ cting the ssign of the polynucleotide of a GABA-producing.
119] T S S S L epinat cord

cell;  selected from (1), (i), (iii), and (iv) below, or to a complementary sequence

[20] tHbRieof | 89 G} p1PPIwetaotida seRIisRe] thecBlelRQlide-8AYE PR Rinie cell;

sitio 78 280 in SEQ ID NO: 1; the nucleofide sequence
20) o O 1 Do P B (RGeSl tch SeiseiEror 1A
[22] a pughishefeegtoing for mssBGuEe NGt B3 fhetivadledtiffersetgeence of
GABAPRNRGRg neuron progenitor cell, which comprises the steps of:

and

(I) contacting a test compound with a cell that can differentiate into a GABA-producing
neuron progenitor cell; and

(II) detecting the expression of the polynucleotide of a GABA-producing neuron progenitor
cell, which can hybridize to a nucleotide sequence selected from (i), (ii), (iii), and (iv) below,
or to a complementary sequence thereof:

(i) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
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130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199
to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions 199 to
2325 in SEQ ID NO: 39; the nucleotide® 35 sequence of positions 1.5 to
2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15 to 1916
in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in
SEQ ID NO: 9 45; the nucleotide sequence of positions 15 to 1766 in

45; thSERINOsAletdhe MsiRRde BerurNeesHPasitiansH98.1e,2 2061 de
SngID NO: 49; %é’ %%/nugﬁ tﬁﬁﬁ@pgg!ng a protein that is selectlvely

R AT é 12% dt § euron progenitor cell and which

(11) 2 pedimpribretidncantidoaeidrobyu e endadie Iyycapessigbtide (bibysodecing

neurof YRORESING &1 IASE HAMRLSRSHIE L, dRIGHOR.P1 SRR AL DORE G S?téqﬁ]fbleotide

and/or addition of one.or more ,nucleo{ti]ges_ to either or both ends thereof,
SeqUERGETARIAIR 4B SEGTH U BT PBERTbAS £ 780 DAPTRER P HS IRt dgs. thst/or
additipn ofentider seoprencécofipositienbd 27 toROAAIhGEE], D O3 theide sequence

of posmgqti‘é%@?%ﬁpg%t? EB%@@F‘%;QQ@ HRRARLS 9‘1% %0%@0{%@27 to 2079 in

nucleotide sequence of positions 130 to 2232 in S

SEQ IR o tie e 4GRS LIt PBEibREI90 5330 3 BED SBND: NP i the
nucleatidrieejidmsegfipasdd @fspioditione IDH HEZI 2D INOSES) 12 M B%dthe:quence of

" i itigRs 5] 41 th .

e BRI oo

SEQ I didotidetBegHeisesds sppistens Tuyikern936 i TR SN TIsNMie1; the

nuclecidleejisiseafipode afspdsiiand d mteEF 60 NBES 1R NQldbiiderstence of

positifiicieatide §§@%ﬁe§ﬁ§ﬁbﬁ9ﬁj¥'8§§tﬁ9§&8e%%ﬁp% 0, SEQ RN A% LD R in
olynucleotide encoding a protéin that is se ective y expregsed ina

SEQ 18 AR Proaiibingualsatists pravisecy aaritaned 4 inidifdsniger B NO: 49;

(i) a pmmm@a@%wﬁmadm@ﬁwﬁifg%ﬂ%ess@%@ ggﬂﬁ?ﬁeea glfggg@igé&-producing

' eqguence of positions - 1 :

newo SN S S0 ot i SN GG R Eonae conde

comprispg drraustistsitionsess: b XrTions SERY R0 13 SEQdD M Botidbe nucleotide

sequemm@h@qgﬁ?wgofggIE@%ég%j mggg %Qe E{%zgcgiétéséaﬁéilﬁ%:%?ﬂgﬁﬁons 668
e S 0 in . 37; n i

o RIS TR 140 SO0 SE DN S0 L AU o,

35; theayelentidecicpueitieryd psit282%0itoSEQY D KIER) 4D N6 Aiicteetideleotide

sequefRAIENGSRHPSTIaNS 5 tg é%l%ﬂﬁ_ NEQ PN ot BURIERIISS positions 15
e sitions 199 to 1%60 in SEQ 1D NOQ; 45; the nucleotide

023 e S Pt 3k e RO PP g HGBBRAR TP NO:

43; theeydentdecicpusitiond [R5i106st092262 i3 B HQ NONAR, & dhiivjualeotide

sequeRQIYWFWelEaAe BNCOHiBg & @Wi@)%@:@ﬁ%?ﬁgyﬁ%%ﬁr&?ﬁ%#c% of positions
ABA-producing.neuron progenitor cell, which has 70% or higher

196 to?e%%e‘ﬁt%ﬁ%i%% %gbﬁ%ucleotide comprising the nucleotide sequence

(iv) a ptﬁlpnBiIi@mtéd&E&dt)d%@@ proBiQHD NEldciibelnucieotidd iseqUamBe-pfoducing

neuodRUOARAZHIABNIE 150 12 NS S NEIRRINR SRUBIG8 oo

positions 668 30 to 2770 in SEQ | ) e nucledtide Sequence 0 ]
CompIERARTP IS Y82 RPEERS OSKiORs 3880 EbTEL DAY CE BFe nucleotide
sequerpesitigiosi A8 tHR2 1O 07 SImQ Y NDNBY thedtettaiiil: sequence of positions 668

to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15
to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO:
43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45: the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions
196 10 2262 in SEQ ID NO: 49;
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sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide
sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide 35
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49; 10 [23] the method

[23] tief f22hodhiciRRyrthattonmpiises sieRsed 3o SEHCNg B EHPRRURG YNGR hich
detectglﬁgg%%pg%%@@%éﬁg%pﬁﬁe%g enucéfec\g}ﬂg‘ in step (I1); [24] a method of

screening for a subs at Is effective for differentiating a
[24] a@;@mdmg&weﬁiwef@mspbé@@ﬁﬁ&am eliprtivebmpiffesntatisieps of: 5
GABfg-‘yﬁcﬁﬁﬁlﬁgtﬁwz@ﬂq&bg@ﬁmﬁé@uﬂ% With:R ﬁﬁﬂ;&b@w%& difigsentiate into a
ABA-producing neurqn progenitar cell; V) detecting a.prqtein .
V) o B S S e e R b L DR SR tycine
newronpEngon c@h, 6L 38, 40, 42, 44, 46, 48, or 50; 10 (vi) a protein that is
(V) dsiedagtivieprQxnresseeinmy@ABA-producing neuron progenitor cell and
comprises an.amino acid sequence comprisi n.ipsertion, substitution,
() @ BRGSO BB B R T SR (e HAD NG Sotubal oy 42: 44
46, 43IDINO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50, and/or addition of one or
(vi) a ROt PRIR R acidaiRB/ther 0ot erelsineraal (MhaProtRiIB RIS r cell and

ressed in a GABA-producing heuron progenitor céll and_ 15

selectively ex X (
oD ST B HOLTB T SR T 2B BT B PR RGBS 5 or
more anpolyatidieintithe samoodic teguamieofREDSHYMEDCE, df SEQADB NG, 2424 44, 46,

48, or%; é@dfgg a&cﬂti&ﬁ'o%né%r‘}ﬁqﬁraﬁgﬁoaﬁc@/ {'9 &HE?@;P&H?&%S%S%@?W

expressed in a GABA-producing neuron grogenltor_ce and comprises an

(Vi) agpQiendRRt SetilRets WA PE9 4R MG 1BEMHIS S Brauemipessaidpr cell and
encodsé Qyenesy20ctfcBHOHEY MDA 341865t 38040, dbhdddorkoio4Sy sl BEkleotide

encodgﬁigh?e 'ﬁﬁiﬁQ Q&Ii §8@%H&%§Mﬁ6ﬂ 9? ‘H‘%&I% & fffé:tily{? Ep,r 44, 46, 48, or 50;

erentiating a GABA-producing neuron progenitor céll, Whi¢h comprises
and  the steps of: (IV-1) contacting a test compound with a cell that can
(vili) dlfffeteintibie intelactiBAcppaduaing NEUBA predesiiar saltoandoderioddell and
i f teintransl fro marker.protein mRNA .
comp AR T e soauence

of SEQAEWRgANnG Athrk@rifctlitfo ¥xpfe 188 SRNA, wherein the protein to

[25] ahectradstdtes:iompthe Rz salaciedimd v ARMRIRINeamPising the
acid sequence of %E(gelili) VI\I\&%O 2,4, 34, 36,38, 40, 42, 44, 46, 48,
ec

OB ot TP S St B PP el A produicing
(IV-Dyrhentertipeoysitepemeritivith a cell that can differentiate into a GABA-producing
neuron progenitor cell; and

(V-1) detecting a marker protein translated from a marker protein mRNA transcribed under the
control of a promoter linked to a polynucleotide encoding the marker protein to express the
mRNA, wherein the protein to be translated from the mRNA is selected from:

(v) a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;

(vi) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence comprising an insertion, substitution, deletion of one or
more amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,
48, or 50, and/or addition of one or more amino acids {o either or both ends thereof;

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
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comprises an amino acid sequence comprising an insertion, substitution,
deletion of one or more amino acids in the amino acid sequence of SEQ
ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 461148, or 50, and/or addition of one or
more amino acids to either or both ends thereof; (vii) a protein that is
selectively expressed in a GABA-producing neuron progenitor cell and 35
encoded by a polynucleotide that hybridizes under stringent conditions to
and a polynucleotide encoding the amino acid sequence of SEQ ID NO: 2, 4,
.y 34, 3t6i 38, 40, 42, 44, 46, 48, orgo; 1 (viii).a protein thatis |
(viil) 4 BROLVEPE YRS SRYY S ETRERLATY BTSN Bre Jemes Riapsitpr cell and
compriseR pn sesimasit poracideskaieg 06 Thavihigiestdentiig he flidentin tactsequence
of SEQTDNEEI, SeAUSRERDUBER IING: 2y 403,36, 36, 40,42 44, 46, 48
or 50; m of . or. , Which further comprises step
[26] i E&Bﬂ&%ﬁ@g gﬁmﬁ%ﬁ% B ETRBSHOtE (W SRR D8 figompound
whichndetbdsl thor prodiucimgtepGRBA-producing neuron progenitor cell, which
[27] <SREREEES e dsteRns L AU R SRiaINing ﬁe‘i&ﬂz&’g ales, pofe Q&@UM comrises the

containing a GABA-producing neuron progenitor 10 cell; (Vill) detectin
steps Q‘;fABA-producing neuron progenitor cell using the method of any one of [1]

(VII) ubfdilngac£X)gndatiog thecoalfieteatethopsees®d ipretepild H3ufaBlprogenitor

cell: the production method of [27], wherein the GABA-producing neuron

progenitor cell is 15 used to treat spinal cord injury or cerebellar
v Ill)m%ﬁ%%]%@wﬁmmmﬁm&w%aé%wme of [1]
to [12¢/daihed by the steps of. (VII) obtaining a cell population potentially

laing -producin ur itor cell; (V1) detecting or
ax) ggg?éﬁc%%g gag&@%ié%%d%é%%%%ﬁ}%%{é cgg%grﬁ[@br cell using the method of
(28] thpnapdusHeorethed pEIR Anyriemiaibwing Bdt-prafueiee regipnspeqeeuitey; cell is
used {30k tpagerbion geteding ehekiedinerm A -producing neuron

itor cell, which_comprises a probe rimey, or a,set of primers,

0 o e o RO P P e sl st oz
(VD) ebgipigriuedB ovaelsbiscnederonl(iFoiritie afd R -psodeting, onomprogenitor
cell; complementary sequence thereof: (i) a polynucleotide comprising the

nucleatide sequence o jtions,178 to 2280 in SEQ ID NQO: 1; the
VI LRy RBP4 05598 B b b e method of
any ongiefddiide [ ségardce of positions 668 to 2770 in SEQ ID NO: 33; the

(IX) gabragtide &qgg@@&%@{rpgggigmﬁn}so to 2232 in SEQ ID NO: 35; the

nucleotide sequence of posjtions 02100 in SEQ ID
[30] a reagent gor ae‘%cgng or selfect{ng a G’Lﬁgx&—pro ucing ne%on progenitor cell, which

comprises a probe, a primer, or a set of primers that enable to detect the expression of a
polynucleotide that can hybridize to a polynucleotide selected from (i), (ii), (iii), and (iv)
below, or to a complementary sequence thereof:

(1) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 to 2232 in SEQID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49; |

(1i) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing

neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide
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30 NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID
NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID NO:
41, the nucleotide sequence of positioi’s 15 to 1916 in SEQ ID NO: 43;
the nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the
nucleotide sequence of positions 196 to 2262 in SEQ ID NO: 49; 35 (ii) a

sequeﬁ&l%ﬁﬁ@gﬁ%ﬁw{éﬁl %%Q@ﬁ!ﬁ%éﬂaﬁbﬁe‘%@? Qﬂ‘fﬁ%’ SRISESRL I Ades, and/or
proaucin Itor C n cn caQmp S a |no
it Q08 AL SHEVEAF By ' AUDTE A0 L2 0B ENEL CofluG e secence
of positisastibif subButdEQ@elioD: df, tmeroclewidaneglentidas ;memons 127 t0 2079 in
SEQ I8Aditon; QhoRE AR € u%@%%%ﬁ@%ﬁm%ﬂgg%gﬁgi%@ $3€he

nucleotlde seqguence of positions 178 to 2280.in 1; the

nuclegfidg é‘a%f‘él%% PREBP Jod o P BEsO R NOSED S Ritslegtigfesequence of
positionscle8tide HjineSiEe FDPSOitiBNsGEAUd2Tide BERdDMCKIBaHEBto 2325 in

SEQ Im@oﬁgetﬁgﬂ&‘ﬂ@&ﬁ&%fs% ﬁ%@%%lﬁgsiﬁcﬁ%%%'{b%ﬁ Pé\f% ﬁ?i\@em the

nucleotide sequence of F%smons 01In SE

nucleqiide SEARRD A RAREWS dositidtd @ BoBQEPENR: SE M Rsotgerguence of
positionsclobtidd SEMieBIE GDROSItidHtASTacRITAdrsSueadD M Poddothe S to 1766 in

oyge

S I I LR TR 3 ST R S s o 4o,

(iii) 2 polewtigetids rendionr FERiaBrbals s eclorss oy FO I ESP OGS AR Aoppgucing
neurompabgetiler senuahng iy paditenankike é@@f&@@nﬂ@&@ﬁﬁ NQ: pﬂz@ynﬂﬁ)e@t}de

leq encodin anm tein that
comp R O S ot SERU RN e mucteotice
sequengeiRg At EERBil; Wtb2§7p%1yrﬁ}é%&?d‘éocémbﬂ§w§qmdﬁ@@mé of positions 668
to 277@6&@1@@&1@1\@%@ﬂseg%m%@@@e@%@o@)b@m%sthﬁmqg%@@ SEQ ID NO:
OSItIOI‘] to ot

35; g S R o Bt 5o o BN S 1 e dilagice
seque@@c@fe@ﬂf@l@ﬁpé@&@%@éon&ﬁmHNQEB?,I@N@rclsﬁtrﬂq@mm@%posmons 15
to 2325%@1@@@&@8&1@@%&9&1&@&@% §1%Qo DR 1enualestide o m NO:

43; g B R O Tt §§§ %@ﬁg@eﬁa&?ﬁjﬁewde
Sequemfamset@npé§|tm hg6p51ncSEQL B N@E@ jPrNIR: nudetheln soieetickeof positions

196 toSEQUER R9sitiens1994to 1950 in SEQ ID NO: 45; the nucleotide 20
sequence 0 posmglﬁé 15 to 1766 in SEQ ID NO: 47; or the nucleotide

(i) 2 BRRERIERY B B18 1SERLY VB NPHRES iy 4 BA-Producing
neuropplpgecizotidl, evivotlihgs & Proteihithat gatactvétyidxypres yedyimaleotide

compr%ﬁ@mm@dﬂse e@ﬂ%@mqﬁ@ﬁmeﬂbm'%m [Si6 1) RGNEN. the nucleotide
sequence id en!az%(6 %po ynuc leotide comghgsmg the nucleotide sequence

Seque%?equs%ﬁ@&sf FIHSEABNG: £; the Ridrbiitfc s9 saefhghrestions 668
to 2770daiti(E IPK (o 2B A8dmEiQtife NQuandhefimlzoidd 3equedde of SEQ ID NO:

35 th@RRIHONS848 &&%Z%%%&%%'Pab‘% ﬁ%‘ﬂ?éﬁ’ﬁ'ﬁﬂtﬁé s?ﬂ"fﬁ@%%ccf%otlde

positions. 130 e nucleotide sequence o

sequeRRs ARSI ioesthI 10313 SEAHE NONS? Midhiersiriidessquaprieaspositions 15
to 23290880 [IOR M 2825 mniRQH B NEQ 1 3%t be utiRaids sequeace 9EQ ID NO:

43; thé Bﬁétig&?d%%equence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions
196 to 2262 in SEQ ID NO: 49;

[31] the reagent of [30] for detecting or selecting a cerebellar cell or spinal cord cell, which
further comprises in combination a polynucleotide that hybridizes to a transcript of one or
more genes selected from the group consisting of the Lbx 1, Pax2, Lim1/2, Corll, and Corl2

genes;
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to 2325 in SEQ ID NO: 41, the nucleotide sequence of positions 15 to
1916 in SEQ ID NO: 30 43; the nucleotide sequence of positions 199 to
1950 in SEQ ID NO: 45; the nucleotid&3 sequence of positions 15 to 1766
in SEQ ID NO: 47; or the nucleotide sequence of positions 196 to 2262 in
SEQ ID NO: 49; [31 ] the reagent of [30] for detecting or selecting a
cerebellar cell or spinal cord cell, which further comprises in combination

32] iR E%Wﬁiéﬁoﬁhﬁﬁ hyRHAIZES 192 LRRSSER QE&%Se?f"ar?t%ﬂflﬂfﬁfﬂ%ﬁ‘d‘é&d cell;
C [, an

[
selected. from the group consisting of the Lbxl, Pax2, Liml/2, Corll, )

[33] acﬁ%ﬁ%ﬁﬂ@@ﬁé‘&?@f@ﬂﬁs&ﬁ tHIETERg R OPPATTBR PS )2 MR A BFORS G fiisadich

compraseepelrelidodgltiot dinidakcarprotlin 3Rt mddageant for detecting or

(v) a prBlEET %ﬁ%ﬁg%ﬂﬂ%iﬁ%\@%@&%ﬁ( \f/i;'llzziﬂ’:hi?'& SRMRISESAN,> 44,

antibody that binds to a protein selected from:"(v) a protéin compfisirig the
46, 48,1inB: acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 5 46,
(vi) a pfdyein Sat(ia pel qurdtein shpidsseeiecticolBaxpredseih imaciopeatuE Y and
compri D RIRECIR rs&?!leg@éjcgr%%l@sri'ﬁrg%r?rn ) ,as%t[gsﬁ%%)%nggletion of ope or
comprising an insertion, $ubst utiort, deletion of‘one or more amino acids
more Fpifg agidnin descrainparidesstsaes 15 TR D NG42.36 398 3803 8210142464, 46,
48, or48, and6: anﬂﬂarnaﬁtﬁﬁemqh@fwa@ﬁm?mm?m@m ﬂ%ﬁidta@ds%él@ﬁf;

. thereof; i rotein that is tively.expressed in a .
R S e R
encodedhy Brbipedeniderbatihybnt Esn ardnsonepulyauditotit® enobuingeotide
encodihe deRdrRCidigeayence of SEQ 1D NO: 2.4 3343863 880422424 4 48, or 50

and 48, or 50; and (viii) a protein that is selectively expressed in a.
GABA-producing neuron progenitor cell and 15 comprises an amino acid

(viil) asprliendbahavinte 090 e tmtrseddartityAB theradinin acidiseypemgesitof cell and
compr¥es At Ahias &ﬁﬂ@?é}ﬂé@@%ﬁﬁ% HBAdh HEn 8 deh RS t@f{ﬂeaaﬁ%” Qe%&}i%'équence
- ing.or,sele -producing neyron progenitor cell, whic
of angﬁg\:{l e%’g”p%ﬁy%g]c%ém?é%%r%]né@a%gﬁ@nucleotide encoding a
[34] ameagket frodetaclingset tolactneméiéis expiesnthesmRNAdganitatee intdich
compris&y AtpRysRlactedd f%g?%iﬁg %;ib’l%ﬁﬁl@l&%ﬂ@ isingiihe AIPE-26i% ein linked to a
d8

sequence of SEQ ID NO: , 34, 36, 38, 40, 42, 44, 46, 48, or 50; (vi) a
pmmoﬁ?&%i%ﬁﬁ&e@%ﬁ%%§ﬁ8 & RSB X B HIEM neuron

(v) a pprbgemitorpesingritle eormrsed soyamine A8KEGERUEOCE cadprixing&arA0, 42, 44,
46. 48iNgefion, substitution, deletion of one or more amino acids in the amino

. acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 25 48, or
(Vi) 2 B9 eindhal SaiGERv6RoReBIHRo 8 AN AdMedeciithBr BPBETR EsAisr cell and
compriberanfirfiiip ac@domjndiitm toaplediigely ﬁ%BfﬁSﬁQﬂlth@t@i@sB/&@Eﬁ@Q(‘dﬂgne or
more dHIE QCPJQQ?%%% %ggﬁ AL reéjo E@gﬂ%'eﬁtlﬂ%ﬂ‘%f‘ é@,r%,zﬁi 44, 46,

under stringent conditions to & polynucleotide

48, or 50, and/or addition of one or more amino acids to either or both ends thereof:
(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and
(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
[35] the reagent of [33] or [34] for detecting or selecting a GABA-producing neuron
progenitor cell, which further comprises in combination an antibody that binds to a protein
encoded by one or more genes selected from the group consisting of the Lbx1, Pax2, Lim1/2,

Corll, and Corl2 genes;
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encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42,
44, 46, 48, or 50; and 30 (viii) a protein that is selectively expressed in a
GABA-producing neuron progenitor cé#and comprises an amino acid
sequence having 70% or higher identity to the amino acid sequence of
SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; [35] the reagent of
[33] or [34] for detecting or selecting a GABA-producing neuron

[36] tr%re&%aﬁ%ﬁgﬂy WG fas ey BAMRASES fA-ARPRRAIaR &n QAtRaMY 1At spinal

ds to a protein 35 encoded by one or more genes selected from the
cord Cﬁjr[(]aup consisting of the Lbxl, Pax2, Liml/2, Corll, and Corl2 genes; 14 [36]
[37] ththecrzrgeotf afpoyearid B [83 0] | 38]cnaini theftatberocorhgiisash terddetidon is a
pmmﬁl&a[;spinal cord cell; [37] the reagent of any one of [33] to [36], wherein
e target cerebellar cell for detection is a Purkinje cell; 5 [38] the reagent

[38] thsrrgagahalshBSPEP f467 M Etelnthereirgbe dpireh sura! candsri drs didretion is
d14 oridlldA4 or dILA; [39] a polynucleotide for detecting or selecting a
- i I Il fQrsuse i n ion iGN
1 GRS oSSl e BBV e o
use InGSECPRSHRT SR S deEral arETRCHT (Y SemFraiRn (W) spElelgost tairgovhich can
hybridiemp e mentailceidesoke tiefient: (), dipaliinyelediideeompusingathe
i e ositions 178 to 2280 in SEQ ID NO: 1; the
C?mplﬁﬁgﬁtg%?ﬁ§e§§§§%2%§f§¢positions 127 to 2079 in SEQ ID NO: 3; the
@ a pﬁlw\é@ﬁa%d%éa@@ﬁé@@&m@mmlégswgmqﬁpsw)m N®1®82328ein SEQ ID
NO: lﬂﬂfﬁ@ﬁa@éﬂﬁaﬁ@@lb@jm&fﬁ%ms 130 to Z@(’)?Q i&ﬁ‘sﬂglm\llgﬁl\? g@ﬁg;ﬂ@ﬁeotide
nucleotide.seq e Qsi ) 2100 in : 37;.the.. .
seaue O D ROE LR TR {2 330 i P R gy posiions
130 tordrald dndd@dEuehe 8 Bt shidectits e2R6ERISRGHMNEI40 XHK) in SEQ ID
NO: myﬁil@@t@g@@@wm&fewwﬁ%ﬁéwg ﬂ&g%is_l iﬁ@E@Q@D\h%D s 4%95#%& nucleotide
nucleotide.sequenc 0 0,1950 in ) : 45;the | .
sequel B SR oA o PDSAL ST o Ces 5o des e pppgsitions 13
to 191aunI&ERED eGuéhichohpdsitiviess¢@steebpasitBEQIAY MO 5401126 KK ED NO:
45; thPahiltsRetidg RACOdIND ARIAIaR thatissaleeiyely RUPIEpsSediR fucleotide
GABA-producing, ne r @rﬁézl;l @d which comprises an amino
SCQUEDES § R gﬂ%@ﬁc@dﬁ%%&ﬁ%%g oti equence comprising an
(i1) a rinkentidnoedbstitotiong dptetion bibsdectivedymxpestebs) alidFA-producing
neuroRPHIOR QF BE AAIARINUGIGAILRS I RITHE oA SIS HORA N IRG  cotide
nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the
SeqUER(SEBRIE Seiienee BPhouRRSHE Uy 16180 ¢h s 8BPle N eatigre and/or
additiowclentider seoeenciofipositieithas o A7l inHBEQf) B MO nd8tethale sequence

of posﬁﬂﬁ{gqt?‘éQC??ﬂWﬂ{:gEg{g posiis ng, 170 ﬁgc%%%g]séﬁglé@ N 90&501‘1@% 27102079 in

nucleotide sequenc: .
SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33; the
nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of
positions 199 to 2100 in SEQ ID NO: 37, the nucleotide sequence of positions 199 to 2325 in
SEQ ID NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID NO: 41; the
nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide sequence of

positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of positions 15 to 1766 in

- SEQ ID NO: 47; or the nucleotide sequence of positions 196 to 2262 in SEQ ID NO: 49;

(iti) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell, which hybridizes under a stringent condition to a polynucleotide
comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668
to 2770 in SEQ 1D NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
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positions 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of
positions 199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of
positions 15 to 2325 in SEQ ID NO: 415the nucleotide sequence of
positions 15 to 1916 in SEQ ID NO: 43; the nucleotide sequence of 30
positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of
positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of

35; th@ﬁ%ﬂl@@ﬁld%%@cfgeﬁ@gﬂ ofabhi0 N é?ogg% gwmwetd%mwe%
otelnthat IS s | eXp a proaucing neuron

s BRI O %53? SED s e largonaueace of posiions 15

to 2325aly SiEledRi D chinfrisinglthd duusigotite séqueitsof HositRitid BEQ ID NO:

43; m@%ﬁ&é&ﬁé%b@eﬁ@ oF pHOHSIPOHYS B §eAUEREEPRRASIBONS hoddide

2079.in SEQ ID NO: 3; the nucleotide S(Aer?uence of positions 668 to 2770

sequefteH IR S LRUBISE AT S qicHC OB IiRE daer b ensg pfpositions
196 toSEG2II S[EQ 1B 188; #%e andcleotide sequence of positions 199 to 2100 in

t i .
o AR S R PRI 5
neurowoaeen%ﬂ%%cré@@aé%a EriichéEss SRS IS LY 6o RE R setde
compeShihdaetdatitte sagmﬁeemm&ﬁmnma% mstEﬁaCE[B@EIND NGhdDicleotide

8.0 n.o ID NO: 47: or..

el MRS SRR EEHTE LS 00 GE LR e s
to 277@@35563;}%@@0&%e%é@%lé%@ﬂéﬂ%ﬁ@rf |E<>§éne@ﬁ\}e°19 ©xgrdsda$HLID NO:
35; th&ﬁﬁe@r&dwﬁ@@mﬂmﬂr&gem@t@glloW@Etpmm% grhiEbaticleotide
T
to 232@@@@&% @?ﬂ% 2@)7@1@@@@&@6 N Leneh e hpridotive ééqd@héerrﬁEQ ID NO:
43; th@ﬁﬁt?@&%d@%%c%ﬁ@r%zm Ho shlefs! Pobl € %O:E@ SE’Q:?BQg@%QE@ﬁ%&éotlde

ositions e nucleatide sequence o
seaue RS B S0 1 S TDINGIO A AL CothaRas g positions
196 tqi%%iﬂo@ﬁ@ﬁbﬁ@z&ﬁn SEQ ID NO: 39; the nucleotide sequence of
[407 tROSHIORS B iR 23250 SRR NS AL dhg puctertide Seauenes  firon

sitions 1€ to. 1916@@5@5@ NO: 15 43; the nuceotid sequence of

progcfi% sl TBG 4 14 YRS R BePFR BT LS sicel 6prd o
cerebghiositigi3 Aol 7] ineSEQNIDgRG04 2eldr the nucleotide sequence of
[41] tk@ﬁé@ﬁ%}é&@d%%%ﬁ@] i SRRAP dﬂ@aﬂ% B‘}%Q@HBR'XOM%FFQ%%{?&IQQ]

cting or selecting a GABA-producing neuron rogenltor cell
poyn qfq

fTETRER- @#&?&é&%ﬂ%ﬁ%ﬁlﬁ? FRIHAGSIP g%ﬁ%ﬁp&éﬁoﬁmu%e of
[39] ocﬁébeﬂaro@ﬂﬁémﬁdn}mawmw@}mmoﬁen|tor cell; [41] the
[42] t %%%%@BH%PSJ% fﬁfr‘%@t%EHBH X &%‘Eﬁ%”ﬁé g Qo?ﬁﬁ?ﬁé?%s a

paly nuc leotide_ comprisi at least 10 consecutive nuc es 0
poly il RORRETEIRCH e S[%bi BTISRAIGVE BeitAEAcERtRP sulncs sequence of
[39] oﬂ{erﬁm‘r Mjrtipé-prlyaticleqticscothidiiodr [40] for detectlon or selection,

43 YU COBLSES AR paNGlsoldn SomPTRINg B ipapl ] eoppspue

nucleotide 'sequence o
[44] a primer comprising the detection polynucleotide of any one of [39] to [42];

[45] a primer set comprising two or more of the detection polynucleotides, each of which is
shown in any one of [39] to [42];

[46] an antibody for detecting or selecting a GABA-producing neuron progenitor cell for use
in regeneration medicine to treat cerebellar degeneration or spinal cord injury, which binds to a
protein selected from:

{v) a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;

(vi) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
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[39] or [40] or a complementary sequence thereof; [43] a probe comprising
the detection polynucleotide of any one of [39] to [42]; [44] a primer
comprising the detection polynucleotid® of any one of [39] to [42]; [45] a
primer set comprising two or more of the detection polynucleotides, each
of which is 30 shown in any one of [39] to [42]; [46] an antibody for
detecting or selecting a GABA-producing neuron progenitor cell for use in

compriRECALHNIAN Redicnefedieat ﬁ%@ﬁﬂ@&ﬁﬂ?@@b@ﬁtﬁﬁ&?'ﬂ@ie‘%@of one or

injury, which. s {o a protein selec om: (V) a proteln com risin
more %%ﬁﬁ Sa{&g‘gé’a‘%ﬁ@%fs%@@?ﬁ ﬁ\fé%é LPMES%’ 88480425 4P: 85 44, 46,
48, or 46, 48J/or bdifioh aHootein thatissileatid yexihessetdth ands thereof

(vii) 2 GRBATRIQINGIBR RO RIRQSNIter celhand. ﬂ,ﬁ)&gmg%%%oﬁ%ﬂdgéﬂamgn and

sequence comprising an insertion, substitution, deletion of on more

encodg iy RO m@dﬁﬁ%%fa@é@a@w@é IFSEGEIRSIoPs 40 gpodgugicotide

encodé{}, A2 adind Grid SequehOe afi§ion ADANIONDHoAe, Gnideterdnctacids 48, or 50;
either or both ends thereof; (vii) a protein that is selectively expressed in a
GABA- produu euron progenltor cell and 5 encoded by a

(VIiL) BIoHIR IBH; by e sty S Hin GeEeftsRe o progenitor cell and

compfily aﬂ@l@mmcm@qdm@dhev@@moea@ﬂkﬁgﬂuelﬁeempﬁaﬁelaﬂﬂ@ aidlsequence
of sgé‘hﬁﬁ(ﬁ% ﬂogﬁzzﬁéfﬁﬁﬁ oy 596 3qd (vish.a protein that is selectively

xpressed’ina G producin g heuron’ progénltor celland comprises an

[47] tlﬁﬁﬁi&)ﬁé}d@éﬁ@bﬁ@@%% HrgheinaastpRetREeatinnecidya cerebellar
cell orsgfnaneed £810f SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48 or 50;

e anti of W nt eGABA cing_neuron enltor
) L e B RSB 3 Bl o s
six commﬁibmelm aq@@@q@ébﬁa@mmenwm@qm@meﬁpeeewﬂl to 510 in the
a,mmomeeq@meeﬁee@qrg reoidues of the amine asichsaalenERiAkPOSIIeDS f

1 th 15 amino, Cld sequen 4 38,40, 42,
P 051‘1"“3@ %[(I)le amlr:%(t)l ac %%aﬁienggug qﬁggé: g@% &(IE):Dl%X rtég AsATEageid
sequergapigpTetohS EQW’GW@I'! % o3 theidanarinenaciof SEQUENSE bfiositBnsr the
aminoZkiPsd Qeaﬁb&fmammcﬁ sequeneeehrhid RilNQq#het 4852018 No: 50,

amin equence Slt to 4 the amlno acid sequence of
1451 U HINST 80 RO A ANy ELFly WAL IP ey KPP GATEIPB G Jast
SiX amwamﬂymephme comprising at least 20 six amino acid reS|dues [50] a

[50] a%e\%qmﬁuemg ﬁeﬂm%g&ﬁmweﬁ%lf%mf&&%@%@ﬂeamﬁg iR at

r degeneration or spinal cord m%ﬁ‘ig which is detected or

eat cerebel
Cerebeé%eé?gawﬂ%arépm&ﬁ%éeﬁ% THACRAR JRRHEL Y 5 e Sieh MubRRSde
polymsalhecidel thatnoa) hybyidiity; mrepdlynbelevidorstdeated fipte @B iEsqueance)

belowt%? RS complementary sequence thereof:

(1) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49;

(i) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progeniter cell and which comprises an amino acid sequence encoded by a nucleotide

sequence comprising an insertion, substitution, deletion of one or more nucleotides, and/or
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25 (i) a polynucleotide comprising the nucleotide sequence of positions
178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127
to 2079 in SEQ ID NO: 3; the nucleotidg sequence of positions 668 to
2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to
2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100
in SEQ ID NO: 37; the nucleotide sequence of positions 199 to 2325 in

addltzt?tﬁg 596'\59:11%9@ MRBHEIRQYICAR SEOMGRGE 8L BRSINGNS, %ﬁe%’}}é%% & s&qusnce

O: 41: the nucleotide shggence of positions 15 to 1916

o POTERE %tqﬁ%%%aécﬁ@é%&%e %@%@%&#@i@%@%&@om@w?ﬂ t0 2079 in
SEQ INONOA45;, the murdtentittesapomencd pé POSiEES 16 20 ATHESBEHEOND:NQ:the

P N SRS e
positigng AOp%%W%ﬁ%éﬁ%%ré&éﬁif&%&mﬁawwéwﬁr@@sl dhto 2325 in
SEQ BN ae;m&emaa@edemeqm@y@nm@mmﬁ t@@ggemswmmsmanthe

|on b [ e cleo
nude(l)% eﬁu %%%Q(gy 5[’33{(;?(13 Sn&L?: E‘Otl ES 1'0 eg]l%?)\rﬂgjojtﬁ eEnLg S ere(% © Se%ﬁence of
positippich9Stigel §50 iR REQ P pisitbtidhers ebeotide 1aIuEnDe PN itionneS to 1766 in

SEQ msj@oﬂde@&ﬁam@ee@tﬁwgéqQa&é%szaw&im@%@i@zmmmm 49;

(iii) f‘lidettsdaqeuen eof osition 668t 2770 in SE Cﬁ % d

i)« MR R SRR 155 18533210 SBawAID: L producing
neurop pepestiderssdu siiehdndpdisiionsiens 16iRe00 M SEQIDNQoBRuHeotide
compﬁﬂﬁ?%%%ﬂ@%ﬁeﬁ@@@%éﬁ%stq %3%52@865%@ INONER: 1thBe nucleotide
T S —
to 27M§&Qé&é@eﬁ:¢-ﬁwf npokiticdissta@etsd 0600a BEQ IE) MC243;ith8EQ ID NO:
35; m@ﬂ%@@@&%@ ﬁfe%&m@ﬁ&@w@ﬁﬂae NRNSY: 4ife RS ide

tid t 6 Q ID NO: 49; 10 (iii) a.
el &éﬁgﬁﬁ& DS INE AT BiE Sumio Msions 15

to 23@@@3@@0@(&@;4 hetbﬂcxmdwgﬂqumﬁibwwf iphsiybmidize® ugdeiaSEQ ID NO:

43; mé%ﬁ&&ﬂi&&wéiﬁa{bé%? M&HSI?@'Q?I§%Br§g@ﬁbwqgoﬂ%%ucieoude
nce of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide

Seque%eq RIEFPositerd 42 Pe7e NEES 15 Menus tEdwartRss of positions
196 tspiencBHP poIHion$%BaG8dto 2770 in SEQ ID NO: 33; the nucleotlde

(iv) a PEAMERER RIPOSANT, é&gﬂegxztﬁgtt R %@t%ﬁgxéégg ﬂ?gtlggducmg

Sequence of positions 199 to 2100 in SE e nucle otlde

nm%@a%@%@w%ﬂmﬁ% age/ Pcfoz@résahesmq@wed@@ltme ABelyBHeksotide
compsgigyebeawf@oiiicagubhcta2pabtorSER Ho NIB044 She NuaRdtitahe nucleotide

R T
to 2778biRuereeor @s&ﬁ)ﬁé%uféewée TAISECRIPf RO irnsoh i EorzaR o dEQ 1D NO:
35; thseﬂu&ﬁﬁa@idqesﬁmfMﬁ@ﬁﬁ@&@@m@ﬁ@mmﬁl\@ ﬁndﬂé\ﬁ@leoude

o fEPUSERIE PR 8 ORI SR SBESEREIAS s 1
to 23%@@@@&%&@@ &etéqd@w}ﬂ%ué@we@émpﬁm@m hﬁ:é@eb‘i&felsé’rﬁ@ﬂaé\fo
43; thohpesibionsskdBeia2 380J5iRAQ1HI NQAD3) hesMEEPHAS: 45: the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions
196 to 2262 in SEQ ID NO: 49;

[51] the GABA-producing neuron progenitor cell of [50], wherein the GABA-producing
neuron progenitor cell is a spinal cord or cerebellar GABA-producing neuron progenitor cell;
[52] the GABA-producing neuron progenitor cell of {50] or [51], wherein the polynucleotide
comprises at least 10 consecutive nucleotides of a polynucleotide selected from (i), (i), (iii),

and (iv) below, or a complementary sequence thereof;
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sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 25 to 2770 in SEQ ID NO: 33; the nucleotide
sequence of positions 130 to 2232 in $£Q ID NO: 35; the nucleotide
sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide

[53] (1REGYERECPE ARTHIONS don 1B i Q4 %Dbﬁo t%&%ﬁ{%ﬁ@ (E% lynucleotlde

sequence o{ ositions 199 to, 1950 in SEQ the nucleotide’3

Compré%ii&éﬁ%ae% BUREHEYS fyCleElss %@@?ﬁ%@@?%ﬁ%ﬁ%ﬂé@&.&é (uJ (iii),
and (ispblencend positioneniA§ te@RAith&GEEP, D NO: 49; [51] the

[54] a%%fﬁﬁ%iﬂg H&H@fb?&g%%&oéeﬁeﬂa?ﬁ&é% 28{911 08 med; 01 glo treat

ABA-producing neuron progenitor cell is a spin Ico or cere

"ereb%l%é’;&%ﬁ%a%ﬂﬁﬁj’h%% %Wwaph[%@q h@@@m@e&r@aﬁréwﬁ@mﬁng an
antibogsoentiordset ahiodiiorsidddedioratn the polynucleotlde 35 comprises at

™) aﬂf &éﬁllpdﬁﬁé/ﬁ? oﬁv}//eeg?ﬁ;% ?ogr%{é%% e%%tig%r?y sequ@ncet eﬂgrﬁ[?%%)@%')m 4,

46, 8693@& ~producing neuron progenitor cell of [50] or [51], Whereln the
(vi) a paiwindeoidelcamplysegaiiedsh bavOPseputvecmiciRatisiesokenitor cell and

compr@é)el%’ g%f%l%%ldgcsg Iec'[t?e%ctreomngr%hgl}t (“I %&Vbr%%dsﬂmmn deletion of one or

compliemen ar%‘/%seq ence ucing nmeuron

more %Fb@‘éﬁﬁ@ﬁé’éﬂ AUROIAGEgEABTREDA rﬁE@dﬁeN@t%At, SocrabliA0, 42, 44, 46,
48, or @eg@mtmmbﬁnmah@@mﬂm@rammblgbla@ﬁ)m@rdﬁt%tﬁ@ﬁsﬁﬁ@@é%d by

using.an_ antibad t binds to ro Iect from: rotein
) o e AN AP LB LS of CEr TG B .5 BSEataigell
encodep by 4, pabrugleotido ﬂ(ai)bakptd@s\ lmé@n§tsmemw@y@mpm§sedmmucieoude

encodf@ABA-RIRAYIGINY ReuUERAPgRD AL sall.and 3Q comprisas an aming agidy so.

sequence comprising an insertion, substitution, delétion of oné of more
—amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38,
(viil) Aprolginghatd sedgtioe 5ossandierdaidditioA B Acpeduaingreearinpragisico cell and

comp ﬁgﬁa%%ﬁg%@ﬂ%&ﬁ%fﬁefh&vm@@@ﬁgﬁ%ﬁéﬁﬁ%@ﬁgﬁﬁ{ﬁééﬁ% Bdbience
ron enijtor ce y ynu |

of SE@@?@@H%JQ%&%U ggﬁt %%’ndbqtlé?\s% é’polynucleotlde 15 encoding

[55] tth & ABiepacideseg nemoa pfc%E@chN&)ﬂ[%]SthﬁnB&eﬂGAM%@lﬁsmg

neurof' eﬁgor%@ﬁ ¢ H'):@'Qf@ﬁ@%l"%ﬁﬂﬁl%%Iﬁpéﬁﬁ%eg%gﬁ%ﬁl Wkfron grggﬁﬁtor cell;”

A-p rod ucmg neuron progenitor cell and rises an amin ( .
[56] ﬂ&‘e@é@ééﬂ R DSRTGP INERER 98 61 Qb L8 keEeRdesnibsdy binds
to a pdBERPIRIN@N R 413 HRGN38e 40a¢2ad4i 6oAGcati BO A 2NE B ith&sidues of the

amm%@%@aeg&c DSHIQR @fqg%%%?ﬁé'@é R4l W Ag‘;@{aﬁh&fs QIBNO:2, 4,

A-producing neuron progenitor cell'is a cere r or spina
34, 3663&8%\010?8(1% SnETII rogenitor cell; [56] the GABA-producing neuron

[57] therGueBitepoailch [bddabiohh swhiseisetheranindyodirsdg to [56], wherein the
antibody binds to a polypeptide comprising at least six amino acid residues;

[58] a method for treating cerebellar degeneration or spinal cord injury, which comprises
transplanting a GABA-producing neuron progenitor cell detected or selected by using a
polynucleotide that can hybridize to a polynucleotide selected from (1), (ii), (iii), and (iv)
below, or to a complementary sequence thereof:

(i) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 10 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37, the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
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to a polypeptide comprising the entire or at least six consecutive amino
acid residues of the amino acid sequence of positions 21 to 510 in the
amino acid sequence of SEQ ID NO: 294, 25 34, 36, 38, 40, 42, 44, 46,
48, or 50; [57] the GABA-producing neuron progenitor cell of any one of
[54] to [56], wherein the antibody binds to a polypeptide comprising at
least six amino acid residues; [58] a method for treating cerebellar

sequeRSISNSEGHRROT SRINAbGALIJRIY N Witch E%ﬁ@ﬁéo@ﬁ@?éd&%ﬁ@g? npositions 15

GABSA-%roducin_g neuron progenitor cell detected or selecte g u_%#a
to 19149 8l RUDdSHa & thiiecic kgbraistats e Bl RHde 2énetiedl o @)D NO:
45; théinnciichtaleds¢iyelne ofvpaitioss donaplEree Mty Qaquiianel thetaht fi}deotide

sequeRMIYEIERNAE m@ﬂ%‘@@@%&‘ﬂﬁg\ﬁ@?@?q“ence of positions 178 to
2280 in SEQ ID NO: 1, the nucleotide sequence of positions 127 to 2079

(ii) 2 prlgpElspyilRrnsodinefuetsin dhalds selreevsl pesmes biveas APromoducing
neuroSQetDiOc 3Bt evhiitieotigaisegue aeenof Rosikiene: e 3bRAEBIA Hucleotide
. 35 eotide. e of positions 199 to 2100,in SE

s B e o Sy S or
additipggepf 99ewomrie Batgatidys da gilbacer dopbsrbndasab Pahs nvdegdpsequence
of pos&d@mmhel PeRdaatRiasE mfce;qﬁ@ﬁﬁwmﬁdk@e@é&kﬁaﬁpmlw 1@9’%{0 2079 in

. thenucleotide sequence of pesitions 1 in 1 .45;
S e S e R oo R RE B N e
nucleqiiflg setierncserostitont paditond32ds 50082 WOSED i NOleotids ¢iyeence of
posiﬁ@;yAx@tgqlegqid@ QrEEging NErate %maqﬁélfe@ﬁk%twgﬁlx&émx%@ﬁﬁdﬁsal 99 to0 2325 in

\-pLogucing, neuron progenitor cell an | MPJLS n ml 0

S B R bt B em o O 12 e
nucleqfide sreeembsiinasdinniel étior 9 oeSSrQridieNucléptidesidsutide sequence of

posiﬁ&;&ditj@?@i@mﬂgmrﬁfm@ﬁ@si,d@% ;&g@%@ggg&ﬂ% @é}%&%ﬁﬁﬁ% 541766 in

ofjde seguence Qfr.positons 0. NO. 1. The

SEQ P D e R aH BT b RbRE 55 RETS ot S NE AT 49

(i11) a pableetidetsequendinphpositonthf68 10X TreIN SEOsHRIND: G BiAe producing

neuroRBFIGEHAS: SRAURRES Bl BARILNSARD 5%@%%%&%&9&@ %Q:p%%rmgleotide
nuyclegtide sequence of positions 199 to 2100 in SEQ ID NO: 37; the )

Comp%%eeeﬁma@&aﬂ hEEUPPUSRIGNS 18814 Passtitf e GHB 0N 99 ke nucleotide

sequemmﬁcdé@@déisaq Ugh uellﬁ’?ﬁds@m MWBZ&ME@ﬂEM@;%&c&hﬁ positions 668

to 277MEISPGRPRAIACRAIRRAANANS 2Rk 313 D SERIPH R #2 sp0 o No:

nucleotide sequence of 15 positions 199 to. in SEQ ID :
35; the, HURAERIRS Segirise L bPRBERIBnE 1540 1960 iRESHEB NONT: B wialsetide
sequemuoidgiidaisaeighoe2HPAsIBHEG IIB® 225thimBHEEIHRNE} A (@D Rsitions 15
o 2328%@%%'%.eﬁf?&f@9&@5?%8&%&@@%%5V§§§#v§y%§£ef{%Sf&f%'?nasm ID NO:

GABA-producing neuron progenito . zes under a .
43; theraiidoraiacreerjRttEdtite! SYhBrEitg AR déotgaucleotide
sequesEOoBREEhPASIIEN36/6 BFZ2E0 MEBEQ 2 donuklibedueleatide 8Ppositions

196 tcSSIME Hgsl\l} n 127 to 2079 ip SEQ ID NO: 3; the nucleotidg
= Osequefr%gg 0 p03|t{gn€96 dto 2770 in SEQ ID NO: 33; the nucleotide

(iv) 2 pelyiepcetipBsindng 1309sip2B is SERINSINELpressed in a GABA-producing

neuron progenitor cell, which has 70% or higher sequence identity to a polynucleotide

comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668
to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ 1D NO: 39; the nucleotide sequence of positions 15
to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO:
43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
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35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37,

the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the

nucleotide sequence of positions 15 t802325 in SEQ ID NO: 41; the

nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 25 43; the

nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the

nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the
sequeRCITPHAR BRAVSASE THPRSEINIDIRG 10 226208 RERIPDIQy &Nk Mkitions

196 1 %igﬁjgﬁgtﬁz&ﬁc%gmg a protein that is selectively expressed in a
-producing neur

on progenitor cell, which has 70% or higher
[59] theqethwbdtiErijtjotdrarpolpntisea e Be-porprisingdmempoleetider cell, wherein

R S | S o

neuro) PEOSTEbfBositions 668 to 2770 in SEQ ID NO: 33 the nucleotide
[60] t}%qlwénmbuff[@&]sﬁ]:c[ﬁﬂi@@W%ﬁ_in@EQABM@mdiﬁ;iﬂgmnumda@id@emtor cell,
wheretfy W?IQICWHQ @3&1@85@ 22094018 E G ILND: 3 (chgaue lcﬁoé'gglynudeotide

sequence of pasitions 199 to 2325 in SEQ ID NO: 39; the nucleoti
select L AU &f p UL L5 BB6512498 FPREPITS RPIE iR SFaBes thereor

[61] tiseoednebodf] fRIsitid A8 HortadiBbEini QGO RINOprddyding nucteatidegenitor cell,
i ; . 45+ the nucleofi '
wher SR L ERIOTS R0 ORISR AR, 5L U el o
selected fiogh 6, G polikaHy! FubmsTHBEdRRES A5 ANOTRISILERE SHatPRSE grercof;
[62] a[hf}Hiod fansalangcgrabeifB Acpeadtiting aepaal pragenitey colliciheraitises
- ' r r itor.cell i inal.cord.ar cerehella
v G ORI ARG I LA SRR o
binds {grapipatimaiaiRiicd BABA-producing neuron progenitor cell, wherein the
(v) a protehusieaiitieneompiisasoalcidashlencenssryveuolentifiest ol @ 38, 40, 42, 44,
46 48p%I Icleotide selected from (i), (i), (iii), and (iv) mentioned above, or a
_ complementary sequence thereof; [61] the method of [58] or [59] for
(Vi) a preieip) daing sl SABAY praergesad et fohbtopesitsingtiewomprogsnitirecell and
compz@;‘r!ily@ﬁca:ﬁl@i}?g Qc@élﬁﬁ{gégie @bkﬁ@ﬁts(g:@ GARSRFUYE fuMelactiggSRIdion of one or
olynuclegtide selected from (i), (ii), \Y ntio ve, Or
more B e St abr TR ST Homtripcoherihdp: 4. 46
48, ordéigandertasidivessihaheordinjarymivitichide prides orrbntptadsnbeacof;
(vii) d@ARANRHELCIBI ARIOR-BIRISNIRS sellhspleciod R s8R ARIRASK AN and
db| ds to @grotialn@% ctg&tl%}%:zw v agroteln comprising the amino ,
eroode it RBUEALE B SE QDN D2, 91 BT RECRDT AL UANS 4R 249 sty oticle
encod{up tpaotin thiat iseelentivE FEEXPEdE2RIM a B ABAIBrddudingthsttoh’, or 50,
and Progenitor cell and comprises an amino acid sequence comprising an
insertion, substitutiqn, deletion of gne gr more amino acids in the amino

(vifE) & Brp sl eh B S VSN Um0 46} A8 U E BE S PopRamlie oell and
compBEsamdionselaiiibpeqhome bavingrd Ahimdhadidsitizeittyen chdathiendsd sequence

of SEQEERD: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;

{63] the method of [62] for transplanting a GABA-producing neuron progenitor cell, wherein
the GABA-producing neuron progenitor cell is a cerebellar or spinal cord GABA-producing
neuron progenitor cell;

[64] the method of [62] or [63] for transplanting a GABA-producing neuron progenitor cell,
wherein the antibody binds to a polypeptide comprising the entire or at least six consecutive
amino acid residues of the amino acid sequence of positions 21 to 510 in the amino acid
sequence of SEQ ID NO: 2, 4, 38, 40, 42, or 44; the amino acid sequence of positions 20 to
313 in the amino acid sequence of SEQ ID NO: 34 or 36; the amino acid sequence of positions
21 to 460 in the amino acid sequence of SEQ ID NO: 46 or 48; or the amino acid sequence of
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(vii) a protein that is selectively expressed in a GABA-producing neuron
progenitor cell and encoded by a polynucleotide that hybridizes under
stringent conditions to a polynucleotidel encoding the amino acid
sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; and
25 (viii) a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and comprises an amino acid sequence having

positiok% 10lhigher identitintohe amipaRcd sequense 0f®ELYID NO: 2, 4,

40 42, 44 48 e metho 62
(55 R ongy et b %%U%SHLBT%‘@%?;@%%@@‘M%B@WH
progemwbrmmgth@mhmgmao eatbis reptidetsitapusispistdeestreix amino acid
residu§2ABA-producing 30 neuron progenitor cell; [64] the method of [62] or [63]
for transplanting a GABA-producing neuron progenitor cell, wherein the
antlbody b|nds to a polypeptlde comprising the entire or at least six
figivef 8 pagigsesidues of the amino acid sequence of positions

21#%5}19[{5'\;&9 %1@5’5%?1 pAtR 'E)?.%h%fé BY:IR:NQ, %he ngi%t)ﬂg Sés%ergrof fetal

e.amino aC|d sequence of osmons 20 to 35513 in the aming acid

mousese (hefile-of SR B5TIER R il 36, tre P HEgditiehed bt poBifiBheord: D.
E10.5 2pital480dnEhE 1aniispiadi dosé il enbe D BE0 ddN O CB6 «ardi:] e trémordium;
SC, Spgﬁgjr}g)gpid sequence of 21 positions 21 to 490 in the amino acid

sequence of SEQ ID NO: 50; and [65] the method of any one of %6’5] to

(647 for (hahepIa Atify ABAEHEb OB B REG SArBloeERtePERI, WRerdhthows
identﬂﬁh&tmtklﬁadgetmﬁ@i_&mﬁtm{ymﬁde comprising at least six amino acid

ress ief [

ol e R B Pt S SRR s
cord Oﬁﬁiosss%’@’% section; B, E12.5 cerebellar primordium; C, E12.5 splnal

CORig Dy, sEd0st spinphaesd,of (Heled B snitakoorgid v adif 2.5l Garth the spinal
cord Ogglﬁgrebellar primordium; 10 SC, spinal cord. Fig. 2A shows a

deve opmental scheme for the dorsal spinal cord. Fig. 2B shows

iddnigfieaberritfeerstiot 0and 08 Bbinvnd Wg e skioleted Eom paeisgnabiord of
E12.5 tﬂﬁ@&‘é%& Mashl e BaxAExpiessions infthe siglwe teafit 1F-Bow cytometry

use. 15 F w ar f the 65B13, Corll, a
ety R P A D et Qs o 8l
65813dmr@ﬁmﬁ8mfte@5wgrtaamm@@us isolated from the spinal cord of
E1R& pausesiniuapBRonrose ae s ARSI O Fﬂz@&g@%%@&fé"fm
f flow cyt metry naéi using an anti-65813 antlbodg Eih:?
Iy51 1 1g 6B

cerebe %’rEg%¥5 yéoﬁ ?é?as € result of expression an,

shows the result of expressxon analysis at E14.5. In Fig. 6B, the left and right photographs

Brief B

show the expression of 65B13 or Pax2, respectively,

Fig. 7 shows that 65B13-positive cells could be isolated from the cerebellar primordia
of fetal mouse. Fig. 7A shows results for the cerebella and 65B13-positive cells isolated
from the E12.5 cerebella. Fig. 7B shows results of the cerebella and 65B13-positive cells
isolated from the E14.5 cerebella.

Fig. 8 shows differentiation of 65B13-positive cells isolated from the cerebellar
primordia of £12.5 (A) and E14.5 (B) mice into GABA-producing Purkinje cells and
GABA-producing Golgi cells, respectively.

Fig. 9 shows 65B13-positive cells could be isolated from a population of in vitre
differentiated spinal cord neurons derived from ES cells and their differentiation into
(GABA-producing neurons.

Fig. 10 shows the structures of DNA constructs that can be used to select

GABA-producing neuron progenitor cells.
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20 65B13-positive cells after two days of culture. Fig. 6 shows a
comparison of the 65B13, Corl2, and Pax2 expressions in the fetal
cerebellar primordium. Fig. 6A shows 2Be result of expression analysis at
E12.5; Fig. 6B shows the result of expression analysis at E14.5. In Fig.
6B, the left and right photographs show the expression of 65B13 or Pax2,
respectively. 25 Fig. 7 shows that 65B 13-positive cells could be isolated

fromghe; cerabelian Rrimerdia At feirhmeustd Bidedfeshams dasuliafan the

cerebella and 65B13-positive Ilg |sol_atechg? ihe E12.5 cerebella. Fig.
GAB’%’@@IQBW?%@&H%%F%%@%E@?& AN EEE g% RiPECEME isolated from

the E14.5 cerebella. Fig. 8 shows differentiation of 65B 13-positive cells

Best NeRlated Famihe eerehefiale A primordia of E12.5 (A) and E14.5 (B) mice
intg GABA-producing Purkinje cells and GABA]-C%roducing Golgi cells,

re s R B SRl BB B SaM R NS LhERIBYAE SElfeH Yebne apressed in
GAB Aoputatignogkiritviteel ldifersintihtedssprahcord eeeselbsderived from ES

cotneRr il UGN B FARMQIR AP AAEERS: Aot ©

shows the structures o nstructs that can be usedto select
GABASpBAusRanemeEGRsAiEOHaMRitor cells. 22 Fig. 11 shows that a foreign

gelad GSBI)3cesld dftlexprasseth spetdichllyides ABARIagUCIRGNHEOB T genes
itor cel i 6 oter arrying-Qut

mame B e A BB o
Tespecliyg RNy EHsress Seei PRORBA HaUrHA Didtcniest 2emdshgsimate acid
sequeMSSah&tﬂiéﬁdaﬂdi@@ggh@ﬂHfB sHRePHEeSEN} Hﬁymﬁrﬂﬂﬁfﬂﬂe%e coding region of

olynucleotides for detecting .or ing,~GABA;produci euron
658 R R 8 I g L et 1 BB TR cpgon o
positieearapfetawsSRpasetiagadsotpininee ssBRDRednd 65813 aminnietidiresidues
encod @BV iRRIMT BhiiRLOBABEONE chhe i fasResivel Rupleabidayhile the 17

oSSR SRR SE QIR NOSt o s: farke apno e,

ammosaec(iué%s&e%egﬁgo e b)’/( ttﬁe genesaré S8R iﬁ b (&5 %2
transmiptiebswinggiegion(dt thsather dadribeovitiinaremeitiontE B JrbSE@s Brikios at
positidn 80 @XeNsIsINbesian cadansab MRS A4/ 3 18A48thseneading#ro,

rotein of .700.amjno acids, The ,}7 ?zmo_amd residyes 15 enco %m
encod{pe 4 BIRIEIRE P HGTHENESTS 0958 LR & §5&E®?&, fesequence
of posikiers7l 2hinb78cidnstiideesigneosiemidn theside tlente ahijpositiche 47475 tencoded

by the sC§4ROIHBIRI Ao HANSTRENPIBHRIRIAR: Q'&&H@r%%?fgﬁqg&f&? cqflifgermore,
reglon of 6? 13-b starfs with A at positign 127 in SEQ ID NO: 2 and

: D NO:
the 6582 848G Q4 HSSCOUNT M PORRDIL B99% (0B FFPEN BTG BrotEm 1D NOs:
33, 350B858Parindladitist 7T hedl4 anilie anitheesitlissjeacadeddyitidy the genes are

showrtFHERCED NOs: 34, 36, 38, 40, 42, 44, 46, 48, and 50, respectively. The coding
region of SEQ ID NO: 33 starts with A at position 668 and extends to the stop codon at
positions 2768 to 2770, encoding a protein of 700 amino acids. The 19 amino acid residues
encoded by the sequence of positions 668 to 724 constitute a signal sequence, while the 494
amino acid restdues encoded by the sequence of positions 725 10 2206 constituie an
extracellular domain. The coding region of SEQ ID NO: 35 starts with A at position 130 and
extends to the stop codon at positions 2230 to 2232, encoding a protein of 700 amino acids.
The 19 amino acid residues encoded by the sequence of positions 130 to 186 constitute a
signal sequence, while the 494 amino acid residues encoded by the sequence of positions 187
to 1668 constitute an extracellular domain. The coding region of SEQ ID NO: 37 starts with
A at position 199 and extends to the stop codon at positions 2098 to 2100, encoding a protein
of 633 amino acids. The 20 amino acid residues encoded by the sequence of positions 199 to

258 constitute a signal sequence, while the 490 amino acid residues encoded by the sequence
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20 of positions 127 to 178 constitute a signal sequence, while the 17
amino acid residues encoded by the sequence of positions 1516 to 1566
constitute a transmembrane region. Féthermore, the 65B13 gene of the
present invention also includes, for example, the genes of SEQ ID NOs:
33, 35, 37, 39, 41, 43, 45, 47, and 49. The amino acid sequences
encoded by the genes are shown in SEQ IDNOs: 34, 36, 38, 40, 42, 44,

of posﬁﬁ;rfkaa% 562 saspeativelys I%@a@@ﬂiﬂdgr %%&Eﬁupn %@?&1@ NSRS SEQ D
rts WI'[ Ajal,pos ends to the sto codon at _posi

NO: 3§ & ggélngggg IZéln gegl% tﬁ] RS gogf ﬁ@?@%?ﬁﬁ@géubo 2325,

encodr@gmnégemmawmh@@ém ehbe o pusitioas d68ith:Fodncodsiibyteha sequence

of posHiAalISBa¥ense; iR ibe Agﬁaﬁ@aﬁen%e'%ﬁﬁ%@aﬁﬂ&mﬁ?a@&&l@uﬁ
uence of positions 725 to titute an extracellular domain. The
encodgd i iRFSSIPRFS JEREAY

TG TG BR B<E BRI ﬂlﬁtﬁéguﬁﬁﬁ%%%di%m The
codingsegiasofoSihg SibplCodbntattpesitiohst2280itm A232indnooeidy ta froteip obdon at

posﬁu?r@@?@'@@ﬁﬁgscnz&ﬁégg PRIRGAGHY B]SIANES SR de’f‘lgyzwmg%%%?emdues

osjtions 130 to 186 constitute a_signal sequence, while the 494 amino
EﬂCOd% %y

aa‘é‘éea?% RestiPRd Saduén é%%%ﬁﬁ&ﬁégfglﬁ%u%% while the 490
aminocohdtitsiduan extrded byl drckemaincel blép@@dlngsr@@‘i?om O SEQHBINGQ 237

extracéfﬁ'ﬂtﬁ‘ WiRaf at @Hé'&?dlxi'g%% HH & 33 Nk Oﬁog%cz«,%%% %%92“59{]311 15 and

8 to 2100, encoding, a r ein 35 of

eandééfﬁi*@s%ﬂib@éﬂ%&&@ﬂ%%ﬂﬁel 24 iRAAbepaetiBag puYEs ofFS daminqisids.
The 2@signalsebteineswhileltdeo ¢ 9-aminenacidfrpsituas encodad-bysthete a signal

g 7 an extracellular. domai
s B e e A BB S 10 1544
conS A L U Bt aTeSHORS FEONe 5950 DARBuyEeproih A ot
positicf TOBad inceadids hbetap @Mﬂchﬁpﬁiltﬁﬁiﬁ ues EnRCooiET Qi/cﬁaﬁng a protein of

ions. 199t constitute a signal sequenc le th
383 o e e O e S Rt Too o
258 compbfiiconsigrrbsanuertacEmtdbadifhrmmpacidainigreyivaasie8 BOHD sequence
ofposmaqﬂzsstwtﬁsvxfgtho&\@weaﬂ@sataa%%mnsr@étﬁfaﬁ%f tcm@cﬁ@iﬁag &PéfSEQ ID
ositions. 3t02 25 codin rotejn of 708 amino acids.
NO: 4 R o B SRS SRR Nod B Mah sas 80 2o 1766,
encodiggrsiitatein ofgial saipecasids. wmk@t%mmmﬁmamemmwd@dedqmnce

of posmbmel seq aa%aﬁm@m?&%&%&&my%M@oaﬁnl&%@?@sw@& encoded
domain. T COdI %lon ID NO: 43 star. ﬁﬁf with A at position 15

by the gRaiene ohRqH RES 4n°8P G TR f R0 dihge£0ding
regionprbtdik) PGS affii ﬁ‘@l&t}dﬁh A htReitimird Gei regituissetheodep dodoinet

positicROURIIS QﬁE@%ﬂ@&i&éatﬁryeﬁpé‘?@ﬁ%t%ﬁw&hsseqﬂ?é‘?@ AWM IO residues
ino acid residues, enco QeFP t e se&b‘ence of positions 75 to 1544

em"d%“gﬁ%t éeﬁﬁ‘f@ﬁﬁg ERGIEP YOI el RORR Bt SRESTIES Nichilgshe 470
aminostadsasitusy etdSabbitite 199 anc eﬁl;e:rmiscmst%ssto peecdmm attpesitions

extracé{%ért@ol@ég em@&m RIQEERSE gé{’e %m& g%ﬁt m%r&%@mm&‘ﬂ%es for

residues encoded yt e sequence Q SItIOI"IS 8 constitute a

eXampdfy i %“e‘&{?@ﬁ%“eo’@\ﬂ’?ﬂésﬁﬁ%ﬂzm@’&ﬁﬁﬁ% %&ﬁau%émea%ﬁi@ 03,
XR_OBEy e ofposiiand XBA T8IBIY constitute an extracellular domain.

The 8%%@@%%&%@‘[! Re polynucleotides of the present invention include
polynucleotides for detecting or selecting GABA-producing neuron progenitor cells, which
can hybridize to a nucleotide selected from (1), (ii), (iii), and (iv) below, or to a complementary
sequence thereof.

(i) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
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NO: 47 starts with A at position 15 and extends to the stop codon at
positions 1764 to 1766, 20 encoding a protein of 583 amino acids. The 20
amino acid residues encoded by the sdquence of positions 15 to 74
constitute a signal sequence, while the 440 amino acid residues encoded
by the sequence of positions 75 to 1394 constitute an extracellular
domain. The coding region of SEQ ID NO: 49 starts with A at position 196

130 toamimem@ 1P the) stop srdeRialvresi] 8@@9&&%%% 199GRd E'@o% SEQ D

SR B M '”°£aé‘3 AT e peonce

sequenbeof 19 siiming AciRiduSECNH HEY: By tHe: segimetice efqpusitions26Bitms 15
to 1916@9%@@'@"&% an. %Eﬂ&%@&lﬁe%&&@%{&e'eﬂ%&%ﬂsti‘@gﬁﬂ%ﬁ SE8ePD No:

the present invention also includes, for exa§$§ the sequences of

45; thepndleohde SERHERTS SROYATEN | ALY SEELH Sk BRo80SH X Rcths sgleotide
sequeXM&ZiGBdo PR MERE227. S Alapeefétred embodiment, the

(i) ap%%%g@a@sﬁc% he an et in Fﬂtg%&%%ﬁ%ﬁ ohvayel s%'e%af groducmg

detecting or SeleCtlr‘rY?é‘I BA- pro ucing neuro genltor cells
neuron gEp BINERY el iy Frre REaTe L BEFFRORS aylfé.aeqmn%fﬂ;}eééw ngeleotide

sequeriCeaCOMNET eﬁtﬁﬂ}erﬁeﬂyﬁﬂﬁeﬁhﬁﬁeﬂfelﬁhﬁrp@hmﬂd&iemtde sorhyikieg dhe/or
additidH& 91 33% ?r?oqg%%iae&{t@égsﬂggﬂﬁ% 5? l%g%é%g%ghg& T, B @gng%%otuie sequence

nucleotige sequence o sitions

of posHineado Se8NERSER PONRs BeusiontideifesmarmyNmsiipnnk27 to 2079 in
SEQ zmeoﬂgmeﬁqeeeﬁeaﬁegaeﬂ@mf gésﬁaﬂste@t%awemmm@h@ ibethe

v leotide sequenc [
el 50 BT BP0 5 NS BT ebauence of
positigRsd8tiad |98duaHe 1B pekiddnthe uslonitrifegreniy NDs#ionhd9 to 2325 in
SEQ Imeoygaﬁeﬁu@%ﬁ&féé@ﬁaf@@%ﬂéogﬁzéﬁslﬁs @oi%@slta BIEQ‘I@ NE® 41; the
el O € B AR b nce o
pOSltlQil&dI@Bﬂ@lé 9§@qm&m 15} b&uﬁémmgm@msmeﬁ@ 0¥ pGitgs (if) @ 1766 in

SEQ Imuﬁb%%‘%ﬂ%ﬂa@sm&%%@%d&ﬁ@iﬁci@@'ﬁb eXBIESSEANTA NO: 49;
GABA cm neuron %ItOI’C ell and which com rlseg%r# mino

(ii1) a polynugico 8&% Sodined it L LRI R E SIS -producing
neurotiregiortosabidtivviioh meredi@moﬁ@nemM@hmmmm apdlpniddeotide

&ﬂg%tme REOBSRE RfR HARR.IRQ bl 95 Reth SPESIHHRrEh
comp nucleotide, sequen%be(e1 of osﬁ%ns 178 t0.2280 in SEQ I%sNO 1; th éhmdeonde

sequentS LB RN S SORGIL P2 0 S0P e T NeEnse igposiions 663
to 277fuc|8biEsEGuSiceholmokititde G68aoc2 AT QaniGaER IBOINC2 23, h8EQ ID NO:

35; th@Hﬁ«l:%?ﬂgﬁ §§M8%P{>&£§Bi&“ﬁ9é%9 ﬁ?O%%%ZS@sz B: I\gé}l ﬂ?ié n ?eotlde

nucleotide, sequence 0 I§)osmons 199 to 2100 in

sequente e BRI SeHlEhtie P p Rt 1Y & %%z@w@ﬁeﬁéf ﬁﬁ%@cggf fpsitions 15
to 232Aunl 8B SEuercehoinpokititds huen2325 jroSERd DINO! %K #EEQ ID NO:

t
o eOUSEOE ML ROU I  R SE0 10 S
sequerm:épg@ﬁa@g%h%%é%ﬁéd&sr%%éQgi 476@rifhe nucleotide sequence of positions

196 to 2262 in SEQ ID NO: 49; and

(iv) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell, which has 70% or higher sequence identity to a polynucleotide
comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668
to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15
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SEQ ID NO: 47; or the nucleotide sequence of positions 196 to 2262 in
SEQ ID NO: 49; (iii) a polynucleotide encoding a protein that is selectively
expressed in a GABA-producing 20 nggron progenitor cell, which
hybridizes under a stringent condition to a polynucleotide comprising the
nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the
nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the

leetj ence;0f nositi 68 1o Qin SEOQ.ID,NQ;.33:; .
o AR SSTE S HOONS SRR AROID A e oo
43; tha HErdeidée sequrHECEPREEIREN DI 16 BDIFQE)NONG: G mprieotide
sequeftClEqlideighsSETIE TR Gh SEERTIM B0 9 104385 HuSERAIPMRed dhBositions

ati e Qf positions 15 to 2325 in SEQ ID NO: 41, the
196 toﬂ%% eé%ﬁigﬁ?r@é@; positions 15 to 1916 in SEQ ID NO: 43; the

nudldbfdeesediiianentishpasipinsurdDtisla bsdar SEQUyNG: B tsing
nucledtiiieotidacieaaue pea vbnasiipns dator b derRERAPINOAS 6 abicleic acids
RNA UC'S?Rdl%(fe% C%BN£S|%onsi1% 2262 ln@% I%NO:4 and 3 RNA
( S BSITE I Eotide Bricouing Aot AT AL VB Sas LN ifR :
If neeApA]prodlssindenearelspeogamitopeeibtvwhlbhdvas 7o rmcligiides such as
4-acet§§%ﬁm§ w%mg%e@?wx%hgkﬁ%qﬁgﬁ%%@%%@e igpLide seq u$nce

Of posigons 0 n. . . 4, (e nuclieotige sequence o
5-Cafbaé§m8 %%%8%%2@&@%@%%%@5%@@% argpine,
dihydpositions 568-1edfTamdEQiDNCD 3% thmsyigleatidmscliv@naethflguanosine,

inosinRORENS P 2R3 S Bl WQeRnsin thedaualaiida seaugnce of
ositions 199 to 210Q.in SEQ ID Otggi the nucleqgtide sequence of

1-methy RS ipeo s dpB oS W Bl aranRvieR dids Cadrrisnesion:
2-metbyi:g{$@mih5, Z&m@@ﬁiﬁi:@&ﬁ&f&@yﬂ@h@ﬂaﬂ@@dﬁs&aﬂmce of
7-metﬂﬂ§ﬁ1’%ﬂl§,@-&%ﬁ@l%ﬁ&%&%ﬁ% glﬁl@ﬂ%%’&ﬂﬁfiﬁﬂ‘ S8 @louridine,

positions 199 to 1950 in SEQ ID NO: 45; the nucléotide sequence of
B-D-mysaisAgUes e Ses B A Ry e the-idhiriEidaifie sequence of
S-meibm&jﬂa:%n&%dﬁﬂ%ﬁﬁiﬁﬁhﬁﬁ@i:@o&dﬁrﬁﬁlé miﬁaﬂlphlﬁ‘@@ﬂgf fiiﬂi\ﬁ@ﬁéiﬁlﬁlnjﬂagemsme,

y ide” r me Isin cleotides or nucleotide
N~((9%%?%Hg§8ﬁ%%‘é?g 1&%&%&%@&?&%@? (%%X}%S}Bﬁgonﬁgf&c acids (RNA),
N-((%-$nB-rerfdeaesniRuenRA LS ERsHR rbamed iR ngyhdisipddopreactic
acid-nadttyRésfer, Hrdadedo palyareieadideshotskaliacpatatbugamatytallysine,

. r[] ti ch as J-acetylevtiding,. . .. -
oS RS RUhS AR et
N-((9-4-<2mbendpmsansylaviimometieprzumslifdheaine, 2°-O-methyl-5-methyluridine,
27 -O-factRyheiyme thylamisee ey i mlinginsihydieuidip@pyl juridine.

TR e —
syntheﬁ%bﬁgqu@ﬁbgih@gwmymfﬁm@ineAmhmgu andsimdynucleotides can
be pre%aa’i‘é@IE%Fﬂ@SE@% %&Tf@ﬁﬁiﬁ'&%%ﬂ@ﬂsﬁngﬁ%m&t%ﬂ%??@& ete.

A e ——
same Bighrgtisekpemninhnaeth§h Blthiootidingor(@Drmbm tiosgigmeussimeguence of SEQ ID
NO: 224neihoxysarhgnyimethyk 24 igusisinerhe biological property of a 65B13 protein
(for example, the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or
50) includes, for example, the olfactory nerve network pattern.  Furthermore, the selective
expression in GABA neuron progenitor cells can also be regarded as a function (biological
property).

Accordingly, whether a target protein has the equivalent biological property as the

amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50 identified by the

present inventors can be assessed by those skilled in the art, for example, by testing for the
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5-methoxycarbonylmethyluridine, 5-methoxyuridine,
2-methylthio-N6-isopentenyladenosine,
N-((9-(3-D-ribofuranosyl-2-methylthioérin-6-yl)carbamoyl)threonine,
N-((9-(3-D-ribofuranosylpurin-6-yl)N-methylcarbamoyl)threonine,
uridine-5-oxyacetic 20 acid-methyl ester, uridine-5-oxyacetic acid,
wybutoxosine, pseudouridine, queuosine, 2-thiocytidine,

olfactSrimeihyg %ﬁh&ﬁfﬂlﬁﬁn%i@@w@@%xﬂr&@é%'%@A@Wﬁéﬁ%ﬂrﬁﬁg‘%mtor cells.

-rib fU{ nos (@urln -6- carbamo

N- threoni

%gm%? SR g \iIN o 1ot M et?)ty?ﬂrﬁ‘} ’\X@gﬁ%%%ﬁ%ucéﬁ&‘des that
hybrsd;zesuadﬂhmimb@)@dmemtmuQaiedeh@pdwnwmmgs}mmheiméemuence
of posi@Rtion @@92%@%?% 1%? P%}%‘@ﬁllﬁeleéhéépﬁqo Hgnumcle%{?@%ogr? 198 10 2079 in

uence o erpatively, s

SEQ IS St %%%nf% e e R e A S
nucleadide Mgannite, the tphra$a0 foRiEnal K€Y U alent3 fndensathedtadtesgrience of
posititHOID RAS HiLinSans IPolReieal RIORGHYARIB ?%%&1‘?09 Qﬁtﬁ&zqgﬁﬁ@@tgl%% in

%ﬁm %%d sequence of SEQ ID NO: 21 1
SEQ b Ry ﬁ?&é%ﬁ 30 fé%@ éi?aw{aié’r e
nuclediineaoidesadyenteof SEQ 1DINO: E&QHHJ%@&QQM&A@M&@B seqube of
p051t16%§|§'9§§0 @5@53@96 Iﬁ‘?\l@” ARy, %%EY@OHBQ’\Q%%&Q&% Can é}? gﬁ){g 1766 in

the selective expre55|on in GABA neuron progenitor ce
SEQ IR GHPadd: 48 Beumctentifisistoyrane prapeitipnntidiainghy Wik a4y, and
each gfreteith bascthe equivale ﬂtdmlﬁgteabpmp@tmlaswﬂe @@)M@daﬂﬁbtzon is the

selectﬁ%%%ﬁ%%@b%tﬁ@ ARAN Q&iﬁhéﬁ&g Qs gﬂégf C 3?@@? t&ﬁ(x}l g(&mﬁxilﬁmg the

iIden resent inventors can SSGSSG

aminogi G G S ERNDIGH the A6 iRy Farts ABcABrkRRerey

polyp@ﬁ[d@ﬂ%ﬁ@mﬂﬁlmmrﬁé\ﬁﬂeﬂ%ﬂfmxﬂfﬂﬂﬁfﬁt%@%ﬁ@iﬁﬁﬁ‘utants of 65B13.
po cl tlde rese ventign aI lude polynucleotides that .
hy }%ﬁ z%%? c?egtﬁlnegse% c%on(;b %nsol[fr AT po y#tf%l%%ﬁpesc%l}n ffIsl%mlfhh raries of

animah el a8 B die MEisC oRF SHibHS. TPe18te 22 8Dk SEQID. NOVS adais, sheep,

monk@tsckﬁmld@gg@gmqumﬂw&&&@@;&maﬁ %ﬁ@%@dﬁﬁ% plaque
hvbridiy %eotlde 55%‘% %Prposmons 668 t0 2770 i O 33,.the b
R ool sequience of %%l As AR PZ@’P?E}@E%’ 6°I§§“ﬁ’1%gt €
nucleqﬂﬁi@lé@fm@l@g@qﬁm‘é@s p@@m&?@ ingE e 21 d0nISBE NI NGB Bethence of

posmcmcie@tm%qsg@ml@p%tlm&%éa ﬁ@n&E(@ %M&s@téfzm in SEQ

tid nce of ns 15 to |n SE
1D NG b e cear PG 141 16 RO e rucleoric
sequengchd pridisisnsliemee Bf BpesIidNE1 99, tdl&%@lmtﬁ]ﬁ@etmdﬂ@ ofctiidons 1 to
2979 @L@@@ﬁ@@%@&@ﬁ{o@&ﬁ ggﬁg 9‘5%03% %&}ﬁ&@ ﬂ%&% 1ﬂ7s1§t5 'i'i!?No 41,
cleotide sequence of posi
the O A o st o 5 YL LTS o o Betee of
positidondtior? 93hia e tivs @xpietsionit-GillB Sepguedacitipositican progedlifon SEQ

) f I
D NG:ei"% 2;%% 3§&%§t§%@§£@ﬂ&t@@pm&mw §§5’é’ﬁi‘§%@ BEDIRN %e erably

46, 48, or 50 tides also inc
the iR Se MBS ITG SihaaTe 2 RS Po enucieote sequeace of
positions 127 to 2079 in SEQ ID NO: 3, the nucleotide sequence of positions 668 to 2770 in

SEQ ID NO: 33, the nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35, the
nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37, the nucleotide sequence of
positions 199 to 2325 in SEQ ID NO: 39, the nucleotide sequence of positions 15 to 2325 in
SEQ ID NO: 41, the nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43, the
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45, the nucleotide sequence of
positions 15 to 1766 in SEQ ID NO: 47, or the nucleotide sequence of positions 196 to 2262 in
SEQ ID NO: 49. Regarding methods for constructing cDNA libraries, one can refer to
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Such polynucleotides can be obtained from cDNA libraries and genomic
libraries of animals such as humans, mice, rats, rabbits, hamsters,
chickens, pigs, cows, goats, sheep, nidnkeys, and dogs by known
hybridization methods such as colony hybridization, plaque hybridization,
and Southern blotting using as a probe a polynucleotide comprising the 20
nucleotide sequence of positions 1 to 2876 in SEQ ID NO: 1, the

“Mol QG etide seWenssabRastions %“ﬁ%@z”g@lﬁig%gpgﬂ%ﬂ%& PSs 5 (1989)). Itis

nucleotide sequence of posmons 1t0.312
also pRERRIGHRY ecg%%ﬁéébaﬁfﬁ‘éﬁﬂér%&ofﬁ%ﬁﬂh%ﬁ‘@l@%%nﬁ? ket

nudleotidpecBqeidyde afipositions dc0RA S arg Bl RN® iSfrdheepared from
cells, Biﬁélﬁ?ti%@lég%ﬁﬁ%ﬁ 8P 9§#¥99§a]p'éﬁ &?&golﬁdé %9&!15) ﬁ&elﬁ%‘%{éﬁﬁon by known

nuclectide sequence of positions 1 to 2973 In SEQ

technighersiitlie S stEAKS BHEssHsHueatsm gayTis E(:;z fﬁw@amsmél 979,
18: szammﬁ@mﬂ@mcmﬁmﬁm@mmemsnm SEQIBNDR, 18R 156-159),

oo e ISR ISR v

lrecftwé{we%ﬂﬁé%@q@é%@dhﬁ@ﬁ@ﬁgmwwgmﬁ@g@ @N&amma) may
also b8 m&ptldeeaemmgamy@mgigm 27 2R ABlImSRRNRA N@lg?:sew@se

otld uence of sitions 6 n 30 h
transcri %eotldgl);g Sgnce 0 %O)[SI |onsaf§€ R%é]% éEﬁg %? ug% S%‘and
CDNAQ%H@@%%&@Z%@K&%?MWQ@%@ eﬂa@@wwlgﬂcgc@}wcminheother
methoddclentide Beguanse BimpaRIians AIRA,4323 NP RS IDNOLRPtREnay also be

Ieotlde s¢ ositions
used (r% otivé seqlfgﬁgg g]tf' %oéa‘%ogs ]112#2 g%% %gé:?%%ﬁ%%ﬁ%aﬁ%y et al.
NUCE@%@@&@@%éQﬁ@nb’élﬁlﬁo%monérﬂ_@@itbomm MISEQ I MO 1) the libraries
contalRUEIQOHLE BERURNREE of ATINGSHRRRASIRISRR ﬂébi%ﬁ&?léE)sN@ A fner the

oliso Ry %&Z@%?%%%’%’%ﬁ oK ISkl St e 1997

200:1 4%@0tﬂaﬁwr@ﬂowaﬁoréfbﬁyclﬂhﬁudb@med i (BslchSprimgsHiarb drcorporated
into a REASB1IELARBRY. Itis also possible to use cDNA libraries and genomic
on.the market. More specifically, in construc a cDNA

I|b ries ava
b xﬁ%ﬁ @?rg)i%rédﬁ%eflﬁ%wfawéw IIESSFGRHY; ucH thie 0-1%
SDS, é&f:@ésé?a rssmnmamrae OFE pradetit S\Eéht[bﬂl%b&]k&oﬁm(:fi teEhnigpRs of

cond1§b‘1‘f§‘ B A Eges g%éﬁgyﬁ%m&@gﬂ@@ép@'i?ggckﬁgfqgh '}%t@éég ?/oSDS

Chomczynski'an al. Biochem. 1

42°C’169d15%2§5%3 ARISHEL By ONTRNIA Plirffcatich Gahhy ameshad Ahatmrsdtion
Rapldmymaﬂfmam)cremmmm@mmweanneamt@wpaa@mﬁgthe
' al : t
e YR LD B RO TR R Bhion
68°C thangriyaser %DNAWMR&%%@@S&W@&E@%M\%@@%% room temperature for

20 m1fﬁﬁaﬂ&ﬁf¢ﬂlaﬁe%}ﬁli{§&iﬁféalﬁﬂ1§d3li|¥&W@Sl%l@mﬁ!W@kﬁmﬁﬁfﬁﬂ%mh and
are vaila C th that use the 5
R TR R A AR

came@m%ﬁms &FXPF&GNBﬂ E«ews@cb hﬂs@m@g@gns%eé@wg@@@NTECH) by
perforBRMAMeKH Rz ANUEI81G Aaide, REPmlN@s &f 484D +3)n k38D pibbe and

mcub%gg %%%&%%trglggé: ?ol\rl'%nlé %{Jlregr more, washing three times in 2x SSC, 0.1% SDS at
room temperature for 20 minutes each, and washing once at 37°C for 20 minutes with Ix SSC,
0.1% SDS. Here, conditions of higher stringency can be achieved by increasing the
temperature for pre-hybridization, hybridization, or second wash. For example, the
pre-hybridization and hybridization temperature can be raised to 60°C, and to 68°C for higher
stringency. In addition to conditions such as salt concentration of the buffer and temperature,

a person with ordinary skill in the art can also integrate other conditions such as probe
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15 containing a high percentage of full-length clones, known techniques
such as the oligo-capping method (Maruyama and Sugano. Gene 1994,
138:171-4; Suzuki. Gene 1997, 200:120-56) can also be employed. The
cDNA obtained in this manner is then incorporated into a suitable vector.
Examples of hybridization conditions in the present invention include "2x
SSC, 0.1% 20 SDS, 50C", "2x SSC, 0.1% SDS, 42C", and "Ix SSC, 0.1%
conce&%oﬁ obgﬁ{'@@!eﬁﬁfre%ﬁgﬁ'ﬂﬁﬁs obigheh MHRIRRGE W@eof%ﬁeslj?&ent
1% SDS, 65C"; "0.5x SSC, 0.1% SDS, 42C", and "0.2x SSC, 0.1 %
m"eﬂ%‘sa RIS <BRCHRERR R s RsBchdTiL iR R PTeB i er
(ARefsiram sfelStiéhdelecalabel oamig hduttoygperfavfaingl 2™ ed.” (Cold Spring
HarbR BrENORANABLAEE dP R mIRHIRS ATRAIS RIA A R AIRRBIBIBIO yohn

ormatlon at 25 68C for one hour or more, washing three tim
W1leyé

8 (/8951803 aerbioms @ﬁqéeﬂr)au}?@f%pwmggrﬂ&qhwagﬁm Practical
Apprdiredfimes (OBSUnRES0 998 3JC fon 201 tnfatitesddshs &nﬁmﬁi&albk) can be

referré’&acﬁw&gd%ﬁgd'%%%gog o %1%’&?%%1{80%?% |nu %rﬁ)éhng bridizing

canalso be carried out u5| lgé xample, the ress gtion

polyneglgotidrsmciofemedn PGP PR ﬁ%%ﬁ@.&%@.é@ﬂ&@@@dﬁ@rf@@ at least
50% aninotesSposionsise; ’aafmngcad@iaeﬂadmm/aw@@vﬂwbﬁﬁ@ﬁa%r%m Eﬂé)%r

th t SSC 0.1% SDS.at
exampiy, 9@%%?%0? r,?g%)"éﬂﬁ ¢ VR A METILAS 5 8 nt°§‘/3&”}8m§6‘a$ﬁ ne egleonde

emperature th, and Was ingon

sequenggphPSHEnD 118 e B8 0HR SEQIRING:S dhhl@h‘é?@%dﬂ@éﬂl@@néa@ﬁl@smons 127

to 207@@3@@@ by NoreagiegibR ol ReGANNS T RIQUBRIEHZATDY70 in SEQ ID NO: 33,
rigization, or S cona wa izati

the nuﬁy %‘%a?%n &F O ara u}%“g;%%e r%?;éead1 lfé%ggﬁ) a%rg’ tgjy é)’8’£ fgpﬁﬁq?bq;ﬁqueme

of Posgﬁ@ﬁgéﬁ&yo lﬁlﬁadm%%@dﬁ&néﬁstb@@h%@@dn sonseatafionsifiohe 199 to 2325

in SE@qmemwg9etn@§aaxmdeas@@£§9&\@ftpdammry%|br_lmtshﬁa@1@ A& 41, the

integrate other Ltlon S Pro tion, rob ength
nucle TR T8 Shran e OF ot L301 Me prasifeolfesiics o
positienie itk 1@6&@dﬁé§§bﬁdu@@mmmdéﬁmqmom oﬂwrsmnganlm 1766 in

SEQ Iﬁﬁ?iefr%ﬁﬁ?dg gn@m es&d;@gb%@gegg'%@gyﬁi%@ﬁ)%o 49,
| U
Such {E Rl R L TP ATBUe BAS & URIE) ey e g Propgyp. Acad. Sc.

- USA 586ti8iAs1863-8, @w@mmm@n PearaVhdchwmiglies:; A Bradeeal 90:5873-7).

Exmﬁ@?@%ﬁg%ﬁgsqﬂat (ALl RMRISI (L9 o eEHON AR Lo CONAItR0ST A STX

rtlcular) can he referred to for detailed information on hybridization

ProBrgp KB A B IALTI Ay BFATRIAG By HHLREOCUHIGAEAS TN program for
nucleqpaly sogieatices\dontaining/alnéieofipte. 3@909@]:&45&&@5 arleast @ ms can

be uscHBAGHR é%%%f&{@é%%&ﬂ{%n%é%‘% AelgEaRly 3030, and oy 10, ’Po‘%rc:f’eﬁgg}ﬁjé ably

% (for.10 example, 95% or more, or 99% |dent|tyW| anu

http: ”&éﬁ%@ﬁé&%&ﬁﬁhgﬁygf%@ SRRIERieREABRG e P aBRIBAS1 78 to 2280 in
SEd B IWD3 kotﬂmmmm‘eﬂ:hﬁe ﬁ&ﬂa&&@ Cendolesigenss kdth DAWS INeERicture

and ﬁﬁ%t%g c§n% eotl é% n%%ﬁ%ﬂ‘i\’% %8311{9 %Sf%%}s?o 2770 | ggb%ﬂj lﬁth as

3, the n sequence 0 pOS|t|on
hm%mff@,ﬁa@é@hggssé&@éﬁéé chickens, pigs, cows, goats, sheep, monkeys, and dogs

by designing primers based on the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1, the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3, the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33, the nucleotide sequence of positions
130 to 2232 in SEQ ID NO: 35, the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37, the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39, the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41, the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43, the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45, the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47, or the nucleotide
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of positions 199 to 2100 in SEQ ID NO: 37, the nucleotide sequence of
positions 199 to 2325 15 in SEQ ID NO: 39, the nucleotide sequence of
positions 15 to 2325 in SEQ ID NO: 429the nucleotide sequence of
positions 15 to 1916 in SEQ ID NO: 43, the nucleotide sequence of
positions 199 to 1950 in SEQ ID NO: 45, the nucleotide sequence of
positions 15t0 1766 in SEQ ID NO: 47, or the nucleotide sequence of

sequeRQSHQRSi19R:1992282 i SREQHO) W 4§5L{f§ﬁd§| BHUES EAAdRG on technology

L e é@aﬂ% LotE R ﬁ%ﬁ'&ﬁﬁ%% Xens

6.1-6.4993, 90:5873-7). Examples of programs that have been developed
basgd ﬁ&#ﬂl&ﬁl&?&%@@ld@ﬁ@ég%F%%&ééﬁ&w%ﬁmed@&ﬁﬂﬂ%@ $NRing

identi amino, acid sequences, and the BLASTN program for

convepiiong ﬁa@sa%%ﬁeagleﬂﬁeewépﬁﬁ 3. fpexsmp! ig@@ exIglgytide chain
termirftiesenptbgdaSmeanc/td. ibsed Tattha celSendss Afl 8 presatBinverbionsed. In

addﬁlé?lnee@@nrc%fsesaa?afg& Gé%%%}%ec?és dgoa(/emwa%m@?gr&&%\l fora

speC| iC examp e of analys|S methods. The 65B13 isoforms or allelic

mutaOtERd Btk ReFRY iiAne o emaliesharstemed R riRalgRcpidPEn
generaibtaintpbisgrpeBiNAflihtasiescanthgenivn edfbfattes pi;ﬁiﬂ!lmﬁigfmh:ﬁﬁbded by a

polymﬂ:‘f&‘}ﬂﬁé o'ﬂﬁg @ggn{ ﬂR%'é xgtﬂamﬁ%f%r%ﬁ e%c} S t ;ﬁ8¥v %&%at avmg Shhe

monkeys, an ogs

ning primers
srninoGsi S BT 75 FOTBEN bt S0 1 36 AL, (Ro Hedbotier 50. The
polypseiilsendelef positio ﬁ&&ﬁ?@f&ﬁ@?&)tﬂﬁﬁ@n@uﬂﬁgy ggﬂil@dﬂlg‘iiﬁ %tﬂﬁﬁed amino

. nc 668 to 2770 nucl
i SRR ana b 25 e e e B pceovacon
amlda@ééu@ﬂé@’lfﬂ%s Bk 9@@9&@@@@% sEsliDkiNg v%rlvhéyﬁw@onm@matm
covai@ﬁ@t&@ﬁﬁl@fcﬂ@ﬁ@@ﬂ%ﬁ&%éﬂ%ﬁﬂﬁ @11359d%5*@£e§9b@ﬂ@1ﬁg' @?Qﬁlﬁ?d or fat
derivasguen: me? os?ons 15 ]é) de ID: 1y thz% nu Ieotéi n, protein
sequence of posl 1Ot %019 If)e fﬁe &Y ?&‘é’

fragmegetgtion é@@fr@@w@ﬁ@l@g@@@@gmm S‘E@fﬂbdﬁl@‘ rag|eotida detiotie,
hydroﬁﬁ@.’ei@ﬁ‘ Cﬁyﬁﬁ @Qﬁﬁ%f&ﬁﬁ@%ﬁ@@o‘?ﬂ@ﬁ@ég 0421 f@iﬁﬂeﬂ}yﬂﬁ?ﬁﬁﬁ? &Xvalent

lOﬂS 19 in , using gene
bondir} 3, ca |on ﬁ%fo%‘ilva( ?éﬁjﬁ@f % ’I@y @%&8@&88@5’
myﬁs{@ldhﬁiﬁwm?ﬂ&Eb B, (H987)BEcto r@lﬁalliﬁmﬁ.ca'melmynﬁﬂ@emdesyianon

sulfaﬁ%ﬁqmﬁﬁ%ﬁfltg?ﬁéﬁ%enM@Y&ﬂI&Qntﬁ@ € B&Q@@@tﬁé’ﬂfék@g‘c Rivention include
conventional se\guentﬁ)‘ﬁi lé\%’r]rﬂﬁnnatlon met ods For example, the

PreCUTEOR OU BB S RS TG IS RSP oL, Pregshagpide portion
and fuficadhrSeint) SACIBAY with: 6468 peanidoesapedichs. addititiy sepuease® damdded to

a polyﬁ@l@@mﬁy&%@e%%g&é&ﬂt@ﬂeop %%g%%efeqﬁeﬂ@st%t e p'&otem

present, invention can alsq be referred to as a po tide" in genera

Pmlﬁ“%&ﬁ}ﬁ@b‘iﬁj@%ﬁﬁ’@&}%g&ﬁﬁ%Wﬁcré?@ré’%t%{ ﬁ@gse}yméh%@aéaonfer
stabiliyyia r&@mdlyraucieotide pzbﬁlmqmseserﬁxmmm ﬁl’ﬁﬂ‘@éfﬁﬁrﬁ)&amﬂﬁﬁluema

aggiuﬁﬁﬁ%@ﬁﬁ %ﬁﬁ'ﬁgﬁl%@ @%‘ﬁ%f@!@é@ ggﬁ}ll%% gelﬁ gﬂ\n é&% k% (such as

4, 36, 38, 40, 42, 44 he’ po es 0
6x Hisp%ééﬁfﬁ FlishRERSiRG EamTpfiie rﬁakmssnylﬁéa&@ ikdmminogiobulin

constant region, a-tubulin fragment, B-galactosidase, B-tag, c-myc fragment, E-tag (epitope
on a monoclonal phage), FLAG (Hopp ez al. Bio/Technol. 1988, 6:1204-10), Ick tag, p18 HIV
fragment, HSV-tag (human simple Herpes virus glycoprotein), SV40T antigen fragment,
T7-tag (T7 gene 10 protein), and VSV-GP fragment (vesicular stomatitis virus glycoprotein).

The GABA-producing neuron progenitor cells of the present invention preferably
include, but are not limited to, GABA-producing neuron progenitor cells of the spinal cord and
cerebellum.

The Iength of a polynucleotide of the present invention is not particularly limited, as
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acid residues. Examples of amino acid residue modifications include

acylation, acetylation, amidation, arginylation, GPI anchor formation,

crosslinking, y-carboxylation, cyclizatiéf, 15 covalent crosslink formation,

glycosylation, oxidation, covalent bonding of a lipid or fat derivative,

cystine formation, disulfide bond formation, selenoylation, demethylation,

protein fragmentation treatment, covalent bonding of a nucleotide or
long a@tﬁc@l@t@defde?maﬂm WM@IMK}'M@%W&%T%H}@H%@M%?BEHS. The

0 avin, prenylation, govalent . banding with a heme portion, .,

Pl R S e e el o
generghdhoypafioridlesigdrimitibe presnaimientimepsimuia ahDastibosylsiontive
nuclegtidtationhand bR RRiaien. MR eRven e BRMRERTLES Ol HgRIES A R-lquence
thereoipveﬂti%n ér%c{)lid%o [ecursors co aining a spi%n%ﬁepti e portion, mature

protel Slacking & Signa %eﬁf’l%e égﬁ% “u §RS¥teins modified

withusthenpeptide segeriiossniieptide payidercastooidacltes toomplementary to
a pozyﬁau@&m%paa?&@ﬁgs&@uwﬁ{gl@A@@B&éﬁ&%ﬁ%&&%@@@%ﬁﬁ%ﬁ@%the

f{’;\cilitate rotein. 25 purification usjng, for example, pcDN c-His i
Preseryagisr ﬁ%%n‘?’f@%%ﬁogm%%@?ﬁﬁt nTERSEeHbHE M %inéﬁ’lc)ér%‘f&'ﬁu"le(’“des
CompwmﬁbmeE&MMMhm@am aekamliﬁﬂuemtigg glutlaanidetdre useful
as proBidBIPIANE-Srlkans @é@tﬁ%ﬁ}%@ﬁiﬁ%&ng‘}&%ﬁBi%'%giﬁﬁnt%%ﬁ?%&?@s

. as, 6x His and ] Ox His), protein C fragment, maltose-binding protein
p“mer(?vf@%?‘iﬁ‘i%é&g&ﬁ?ﬁo%@W@&ilﬂf;ﬁg&%&ﬁﬁ“ﬁ‘agment,

(3-fdaviokidade cBrtagooraljc doagixie ot B-tag] (Spioperdteaidla 15 to 35

nucle HOBOSEALRRAAERIELAS (AR Bl Biolachaly 88 08 10). ok

tag, p18 HIV fragment, HSV- uman simple Herpes virus i
non-ragiORG G ERTPE VD PTG GsR AR 2F 7 agher7 doRadeprisieziand
preferitVeRiftagiherit{vesialdpsifmaiilis Vinus ighitaprateinusties a primer. A
. - i ito of the present inventio
P e b w1 Mar e R don AR, Ml o e
added o e ritsidaideohierspnaire e A3 setuenRanFAmTPIETENgI o atarget
sequerplyn uciem}mim@é ﬂhﬁiﬁ@%@%éﬂlﬂﬁﬁéﬁﬁtﬁfﬁG@ﬂgﬁlﬁﬁdﬁw Wied @3Ricleotide of
WS tectign. or. selection -producing neuron .
i eI e R R e T
Wﬁhmtﬁfél%ﬁéhhédi@@%%%}@o%&prﬁb%@ﬁ@ramrﬁe pOhsRTRtetitics s efitheutations
may cHISSEBldRYALTtRR ROMDISE ) HasliRREONSEIIYElPESIRRUAAIHR thesent
inventpo%clﬁl%ggﬁ) e H&%C%d%f tgaenp rg% rg[ i?t\als?e% lon or a comfpéfé)megtaryh ful fi
Vesequence b thereot, and pretera § RORTOH SR AP IR T4 iR ab IQ g esetul for
diseasp dig@nisisetFurthermore, the present invention also provides nucleotide

chaigis GorapiapIantabir o RAlYNURIeqtde ot dRipeing anerlesctng: 1 5

GABA-producin uron progenitor cells of th esent invention, which
conses e O B S e St CRBPISUER B R deutriep . butalso

ncludes thpsisthat dagoleblide798quentbeailat MBhtamsaplefsitl$ 20¥isendtiven more
preferdBIGl09tides ArRUseTUk AR a8, IrPRes drlecting Jhe.aaner atioR Rldes paired with
the ten%ﬁagg:p %ﬁgaﬁnﬁﬁ%ﬁeprgg%mgs R ro%% c%g[?fzrg \fx?l{ighe'ti"eﬁgqg the case of

p pt g
an RNA) corresponds to A, A corresponds to T or U, G corresponds to C, and C corresponds to
G in the nucleotide sequence of the template polynucleotide. Identities can be defermined by
methods similar to that used in the aforementioned polynucleotide hybridization.

The present invention also provides primer sets comprising two or more
polynucleotides for detecting or selecting GABA-producing neuron progenitor cells of the
present invention.

The present invention also provides antibodies that bind to the translation products of

the 65B13 gene, which are used in regeneration medicine to treat cerebellar degeneration or



10

I5

20

25

30

35

The nucleotide chain normally consists of 15 to 100, and preferably 15 to
35 nucleotides and the polynucleotide is appropriately labeled with a
radioisotope, non-radioactive compodid, or the like when used as a
probe. The nucleotide chain 15 preferably consists of at least 15 and
preferably 30 nucleotides when used as a primer. A primer can be
designed to have a restriction enzyme recognition sequence, a tag or
spinal 64 ,ilnfﬁ\ﬂ{j*.ed 19 éfﬁe@é@&ﬂeﬁ%dﬁﬁéﬁgfﬁ@rﬁﬁﬁeﬂﬁgﬁéﬁﬂgn %ﬁ%ﬁ@ﬂ&%%ﬁibodies for
complementary.to.a target sequence. A nucleotide, chajn of the, present
dete S MIE A DA B YN S BURULRSRRET 15U poLiSACH LR, xample,
proteinfsiedigdriramitations of a polynucleotide of the present invention 20 within

(v) a pR6lisiLachifidRieaiedHaibadhrsRAResII M iSOlmsame cases Jichy, 44,

46 48mut Hpns may cause abnormalities in the activity or expression of the

’ p8T peptides of the present invention; therefore, nucleotide chains of the
(vi) a prefsentinvention anentivagbidtechsansefiatorodipdsseadingaasis, stbstitution,
deletidiifoe SOMBIENEHRRLBE W BRCE RIS IAOQIRRY FRFES WIRIG:3L 1888 36,

1? Zgﬁico%wése utlv%éwucl otid %‘Qf the_nucleotide sequence completely pair

38, 40,0k e Aot DAY BB GROS TR TATA'ER ST Ropater of both ends
thereoprefeidbly B8086.omdie qonefetail OO oo @nd @repriviogghprefénablyi 958quence of
SEQ Iﬁ‘%@.@?ﬁ%ﬁm%@]ﬁ’ QQ:Qﬁf@Qé?f4t§1%lcggsecutive nucleotides paired

. with thé templaté. Pair formation refers to the formation of a chain, in
(vii) a ppREHETepeOteth BV caBelgrgl s eb rdidinas tBdaT srivsratpopiigasto 2
polymarl¢dtiGe cowedipgritls 4miGp anid €qoerespdRISQABNG: IR, theddudieailan, 42, 44,
S of U id Itj - termined. by
6 e T bt

\
sequengaRifFAdR Hie hrésthtifndittth HsdhriRidds Brifiettsbts comprising
(viii) dwmmhmmpﬂgiyguﬁlle@ﬁid@sddrsdqteﬁt_iegm_ﬁgIw&gwﬁ&_&wﬁk@ghe amino
: of t e nyengjon e present,invention
i SIS 1575 e O PR o
amino pgigesaaueisichlarEQEBANR régbnttadior’ hddiciie 46, tHeat 8pebBllar

degengnatioquoratint Snifalsatd plutyid Renpafieied embadinaniciience of SEQ
1D NOgZ,Sﬁ? nﬁ n%? n_ﬂ?,q’ﬂ rgglqﬁs ) t}&o g)lre§ OEDérgfe trea E%‘I%eg:r{gs ??Ieiﬁg rs];glectige gxpression

BA-producing neurdn progenitor cells, Whic , for example,

in GABedteiadsieaaguronPrageaiistotells-comprising the amino acid sequence of
SEQrR:Mre, i a3t eRBicdBribb dbheAd i 46188405 B ApRIGede of the

omprising an amino acjd seguence that ¢ [ses an insertion, )

preseog SR REY Pt o1 GHE Y P A o e TR depyprogeritor
cells. sdipaartaeiSEQUMNG: o ] 3rc86le38ed0nals #s46; USFDIEOcan be
search@aq;sczﬁngtgﬁeg%gppmmmmmﬁ%saq&%cqw?m&r?%e@}ﬁ@ﬁ&

. vﬂn h flf functionall, ed?gslvalegzg %9 a;)gr[oteln comprising the am|n8 acid
extracgl il ey PPEE S RB 1S, 1 QL ImoBRm o Sagiming deidopsnces of
positions 21 to 510 in the amino acid sequence of SEQ ID NO: 2, 4, 38, 40, 42, or 44; of
positions 20 to 513 in the amino acid sequence of SEQ ID NO: 34 or 36; of positions 21 to
460 in the amino acid sequence of SEQ ID NO: 46 or 48; and of positions 21 to 490 in the
amino acid sequence of SEQ ID NO: 50.

It is well known that a mutant polypeptide comprising an amino acid sequence, in
which one or more amino acids are deleted, inserted, substituted, or added, maintains the same
biological activity as the original polypeptide (Mark er /. Proc. Natl, Acad. Sci. USA 1984,
81:5662-6; Zoller and Smith. Nucleic Acids Res. 1982, 10:6487-500; Wang ef al. Science
1984, 224:1431-3; Dalbadie-McFarland ef al. Proc. Natl. Acad. Sci. USA 1982, 79:6409-13).

Here, an amino acid substitution refers to a mutation in which one or more amino acid

residues In a sequence are changed to a different type of amino acid residue. When the
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(vii) a protein encoded by a polynucleotide that hybridizes under stringent
conditions to a polynucleotide encoding the amino acid sequence of SEQ
ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 48248, or 50, which is functionally
equivalent to a protein comprising the amino acid sequence of SEQ ID
NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; and 15 (viii) a protein
comprising an amino acid sequence having 70% or higher identity to the

aminoaiFlif e ARitceRAUBAEE 1 Wcﬁ@tﬂe & 34 ﬁ@sé’r@ ithbiéndé aftéred By such a

r.50, which co rls .amino uenc of S NO: 2,
b 1L B0 e oGt CHoR TS 2 b o
is to bé@aﬁpﬁ%m@dtheﬁaﬁ@m@@@mvgéqu@@f BEADs HDE 2,5¢082c86,03Ba140 encodes
an amﬁ@), #4d A6t ﬂgs 9?@%@%@%’&?&%%}9&2@ ?ﬁiﬁ%'!@@%@f@@s@ﬁs@tgtign

or cells. Furthermore, in a preferre
Ammo ac O‘P imMent, tiﬁe an%%b%agéé)gﬁh%% Br%?%%%t 185 PR HABRARGEHoHa: Te,
Leu, Mmd?h@s Bzr@,emaé@lummohaegndﬁ@n@mgm@@m@bn @hpdemjtbir, Tyr),
acidic G@liRo RIS HasLtinar KRMaRMmaTRRlYP ﬁ@%&“ﬁg%'ﬂé&%ﬁ%%@tmds (Ala,

b h the
Asa, ‘ﬁﬁt %QB‘I%/ gﬁéﬁ%ﬁ?ﬁ'ﬂ&c@ iRy, 05 Setasknbicderingrsids (Als,
Gly), oltainsbensing atid {86 REWW}M@WIM@&(&&@&“@U}&MQ@@W amino
acids (@ﬂﬁ'q@ﬁﬁ LR dhinihe-Aming 868 e9uenss) b h@iPaNQs %b%%%s Phe,

Y§ 42, or 44: of positions 20.to 513 in the' amino acid sequence 0
Tep. Ty NS94 Y5 86 Bpo st Ll 51 Tep)a5BiTe iy AElebienda pirticular,
substiBEQd BBy 4620 V4B ] andanfiibsifensnd Nta AQGiadh & lanise aidiIn; Lys and

Arg; aSBBHRNGE %ﬁﬁ@ﬂ%&%@% §9a&%%%ﬁ% ot@ﬁ{ i%@& polypeptide o

comprising an amino acid sequence, in one o re amino aC|ds
particuja %@F&eanwéﬁ@d%h%&ﬁa@eﬁteéwéa%ee@%ﬁt%@%@amé long as the amino
acid eddolingibgl thetpatyas el deigina Pwigpepiidai tidarket al. Proc. Natl. Acad '

Sci s y%@&md@e&%@s Sltnd 2 Nl AHS R A9

" 10:6487-500; Wang et clence 1
acids gy fiskirdnseradnenbrtiipdoer aided Avihe Sping sidIaReRe: 646823 NO: 2,

4, 34, 36, Bigre0 a2 andinesaeB] sHbS!itetiGe peiprsetd A dotation muiieh ane &
site-di & %m{ngeaglsgs re‘g’clzg&% i%cr?lm% orl%z(l: h%{'g%got? ta dlg\}grentl'%/gie d.”
amino al resi en the amino acl guence
(Cold §B¥%H@@@éé’@ﬁﬁ{é %ﬁ%ﬁerﬁlmqutP@ﬁtw@ﬁereMw@deh&o@msmmmn\?\éley &
Sons (ngwygfunﬁﬁtetm B, ma&ar@i@wq?&te@lrwtqp%ﬁ fm'qeplﬁfh%) Kunkel
e t e allve su uti erin

CPro e e A e Fte B ARG 0087

154: 35{Hrgé7é dtunkeh Misthadidbasorel sUBRItEH 517658 Ao acids can be
C|aﬁ%h@ﬂv@&ﬁ:@@r%dﬁﬁﬁt&@%ﬂ@?ﬂ%ﬂ%&ﬁl@h %@M@}ﬁ!ﬂéﬂ%@%ﬂcodea

Leu, M t'p_l D, non-c ed amino acids (Asn
oy POl B OGS CRGBLTSR A e Sehntine the
aImnOHigd Ey@v}emﬁﬁﬁlﬂbﬁadé (A2, A 9, EndG1§6) 168 e s 0Mehi@here
ﬁmctnﬁf@ly%%{uﬁl;ﬂ%ﬂe aT;M'bté"?xl}zoﬂl g ARG ACHS Al ueﬁé@op@?@ﬁq\l& 2,4,
in a&dséllﬁ L&J I8 hy roxyamlno acids (Ser,. Thr), amide-type

34, 36a - ) 6

“Equivalent function to a protein comprising the amino acid sequence of SEQ ID NO:
2,4, 34,36, 38,40, 42, 44, 46, 48, or 50" preferably refers to the selective expression in
GABA-producing neuron progenitor cells.

Examples of hybridization conditions in the present invention include “2x SSC, 0.1%
SDS, 50°C”, “2x SSC, 0.1% SDS, 42°C”, and “1x SSC, 0.1% SDS, 37°C”.  Examples of
conditions of higher stringency include “2x SSC, 0.1% SDS, 65°C”, “0.5x SSC, 0.1% SDS,
42°C”, and “0.2x SSC, 0.1% SDS, 65°C”. More specifically, a method that uses the

Rapid-hyb buffer (Amersham Life Science) can be carried out by performing
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10 acids (GIn, Asn), sulfur-containing amino acids (Cys, Met), aromatic
amino acids (His, Phe, Trp, Tyr), heterocyclic amino acids (His, Trp),
imino acids (Pro, 4Hyp), etc. In particular, substitutions among Ala, Val,
Leu, and lle; Ser and Thr; Asp and Glu; Asn and GIn; Lys and Arg; and
Phe and Tyr are preferable in order to maintain protein properties. There
are no particular limitations on the number and sites of the mutated amino

pre-hyAid &80 A0S SRS 30 MR AG dBRCQdRTHRY: R ROMILIGANAR B38 rmation at
5B 13 anti en|C|ty A polynﬁéfleotlde encodin gq an amino acid séquence,

68°C [ R HOR TP Ry A TERFs AbS Crddre 808 Hinone tprgperature for
20 miaddedaniltmﬁnngmhamdmmueriea?@f(sE@Ml&@aﬂ?ﬂ(ﬁ‘éx 36,:38u43, each, and

finally*radifing Gw il 19@%@@”6@’/@5@9@@%@‘@%9'9@ 3, methogs su §%an also be

. ilte -directed mutagenesis described in Mo ecular Cloning, A Laborator
arrie

(138 £RF <3e1el5IdRS Srimgcrribor I YE i e 980§ EoRr PRk
perforimiMoteedighRicdadgy 6KPONIEYEmHBoRS MJri%ﬁ)n@@QH@ﬂScﬁpioB@nd
mcubﬁﬁém{%qﬁt?oog%‘% aly %@1@ 90?'%1&%2 rlt\?l)%/letho PIOCZ g% C?‘g SDS at

USA 1985, 82:488-92) ramer and nzymol.
room @wg@wgo«m@mém@a ENZYABIng 98886 3776 3e) 2BrmimHes with 1x SSC,

0.1% 8b&ve- Hes@rmedmmuﬁ@mmmwmmmmmmaer@ég@nﬁe

ermpeRERERE 25 eRaVRHCIeadRa 1B vbrilzs Lrdegstingent snelipns

cleot eencodln the amifo aci sequence o 2,
pre- h%@ﬂﬂé@ﬂsﬂ@dmbmhmﬁmeme&w GRS @Féecf@ﬁé@oﬁaﬂydam%@ fior higher
stringd@od. pr@ﬁaﬂ@@@mﬂ%gdﬁﬁe,mm é@ﬂii@ﬁi&h@éfiﬁ%ﬁ5§gﬁh@ob@r%n& tedtberature,
4 8,0 EqU| alent function rote
o pers el Sy SR A P WP R gt
COHC@I&T@HH?Z%494012?6182!8%|a5®T%féﬂéw@e?btmﬁé%&e@ﬂﬁm@xmasbmwmm and
cones@%%gogmgmummwea%@@% Examples of hybridization
copditions |n the pre |nv nlnclu X SSC, 0,.1% SDS, pOC", "2x .
S S T et BT Bt Mgl of Cold Sprin
Harboedi’mﬁﬁblr%ﬁai rﬁgﬁ@@ﬁﬁgeﬂéﬁ)n‘mnzﬁls&@m o188y 858116 E X John
Wiley 35€orfd. @%85@59’%5%§0n§@@ 0.8 m@p@{ﬁ SC@%T&Mﬁfc?ues A Practical
Appro @gaﬁgc Iy é;?rg Ihéat uszflg apid-h li& ersham Life i
PProgetence e LB SertonFiG 3 °F1§rBP| A ato 2 Beestred o
for de@@qﬁmmmmhﬁmmprpma@mﬂmw Mxarich few widtichidtzG8C for

poiynm&)hgé’sf RERA SolYARIBGHINEEHBEIAD LU R RGP Ly RRS: %2{9959 at least
erature ff,gr{}é%%?mutes each, washln three times in Ix SSC, 0

50% OéB e Brster TS Bfralhn® ﬁ%wwlévsgwaqweéefﬁrsb%@% (for
examyde] 96 BDEeBO6 122D dumtitte srghepolisdantdlkochecdiagniedaitio acid

sequeﬂt%%g’S@qulez t!ﬂ%&xme%hzz@ wkﬂd%@t@@ §9§¢t'°rss%h%“3 dﬁ%@éan be

performi hybridization at 55C for 30’ mihutes or more

pre
cetermats B T B A FATBHM G a7 10N Ior (8 - ol 890, £72264.5;
Karlinvuagitigctinre @ timest. 2¢ &5 S¢i0 1194 BB a0t 0878 BMPEsalufecfos 3@ ograms

that hPUBUED GRENLRADNRBTNRANAE A REGHALAL MM O BRG for
determining the identity of amino acid sequences, and the BLASTN program for nucleotide
sequences (Altschul ef al. J. Mol. Biol. 1990, 215:403-10). These programs can be used for
the sequences of the present invention. One can refer to, for example,
http://www.ncbi.nlm.nih.gov for a specific example of analysis methods.

The 65B13 isoforms or allelic mutants, and other genes with a 65B13-like structure or
function can be obtained from cDNA libraries and genome libraries of animals such as humans,
mice, rats, rabbits, hamsters, chickens, pigs, cows, goats, sheep, monkeys, and dogs by
designing primers based on the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1

b4

the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3, the nucleotide sequence of
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0.1% SDS. Here, conditions of higher stringency can be achieved by
~increasing the 10 temperature for pre-hybridization, hybridization, or
second wash. For example, the pre-hybridization and hybridization
temperature can be raised to 60C, and to 68C for higher stringency. In
addition to conditions such as salt concentration of the buffer and
temperature, a person with ordinary skill in the art can also integrate other

posm&fméésoﬁ&szw B?Wf‘@?%@mi&@@@ J%i%@zﬂ: P&l%”l%’ M 2232 in

orms, allelic mutants, and corres |n d%enes

B 13
SEQ @P@%ﬁﬁoﬁlﬁM?%}@%ﬁ?&%%@@eﬂeeg%h%% *aélmr@c%ﬁé? i3 the
nucledtadrovedoendd afipadifided Y9Co kB Spin§ERdID N Prasstik L) e Grktigngence of

p031t1§nﬂ39t§§)32§3ﬁ¥5%3§ F50RSOk I Blf‘c%‘éﬁrd@ '%&%c@%% hnl$%¥ F 285‘51 6 in

Ibr 7-1997), Sections 6.3-6.4), "DNA Cloni Core
SEQ BN i A e D o - RP e L 11505, 5 SioH> MO 165, he
nucleebduliiqoa)east besigfered to PTsindelta)len Nfor ﬂﬁ@ﬁl@hﬁ&ﬁﬁd@@&@{hence of

P e au EOH I o, gy ot

olynuc eotides containing a nuc uence t

Pmto%ﬂ?ﬁ%M%ﬁ@f@a@]@‘?@ﬁ/@ﬂb@r&’}#‘é’f&aﬁﬂw @%@n‘épé%ﬁﬁrﬁdré preferably

90%nfendexarnpie p%%ﬂmnea@mga%m@@pmwﬁm RRHBYAEE OB oclonal
s SR NGRS AU SRR DN g s
Sei. Usigdrin8RRS8ePd3 Prbe Phemnavelenoei Migincioso ﬁamsz@a . KkHiRosenburg
and W&@%@S%’%ngéhﬁ%’r‘%@(w p?gégl§ﬁﬂ%%§925§%§t@?]cﬁé@%gg@§th ific

110) a evelope orignm ude e

amtio O P T O RE ik ot S SRS
1985, 8¢ 1@@@%@&%@% MNsleetid83s866613deS; @mmmhemiRav Physml
BiochMe! PRigh 4Q90; k5 ﬂQSﬂ@)zE@% Rsras. ¢an Pesed 19330/41844.9) and

ences of the pr eca efer for examp e
st EASES e RrESETL e 8‘})%? e PR iRt of the
Preseﬂth@\@mwﬁﬂéwmweﬁcdﬁu’tﬁﬁt@ axddsotheagemessaith a/6bREB{ilke of the

preserﬁtfH%Hﬁ%Qﬁﬁy%@é@ﬂeﬁi@@ﬁé@fﬁ‘%@é%f@ Riai P ?ﬂﬁ’ﬁr@@ﬂ}gﬁ MEosidase,

s of animal ch as humans, mice, rats, rabbits, hamsters;,

maliogIGRENE PO ONCL GESES, CHBGHORRES GiAT < 8y i duey rgetion
w1thommtemseba°ses:bmdaeymmibodlyje dequdniemphpasittanty b te=2280fied by

labeh RN dr sHG BIGIRRIAE 56 &%%ﬁ?g%@&%“ﬁ%?o%@&?%? 2 in SEQ

NO: 3, the nucleotide sequence of 34 positions 668 to 2770 i SEQ ID
NOA”S@“EP@dﬁLRfi B S VRIS O B RfoRECHBER b ROK PR tisegérhe

preser@opthetiouclebttigmssghanrof of pesilions4R29 m@lﬁﬁm&@ﬂaﬁi&tﬁﬁ fragmen‘t
I NO:.,39, t
o< 00 TR R AT QIR0 W

of the RS HEEEG0H @gﬁﬁh&%@é %ﬂm@@ iPEEISSE @ [ Ko geie by coupling
to a cantielentitlesboviancerafpdsitians K@?H@Iéﬂﬁ@p@t%@d@rm 4bd B&lbumin. In

add}"u&nwuﬁzjotlgf éegéjgpﬁl% f&gﬁ{t 8@§n%%%or a, 56%%1118% el:B 7 O_&Stg] in
guence posmons in , using
combigaienariiin&aosm eRrE sy Rivaramdjuvant, Freund’s complete (or
incomplete) adjuvant, or pertussis adjuvant, to enhance the immune response to an antigen,
Polyclonal antibodies can be obtained from, for example, the serum of an immunized
animal after immunizing a mammal with a polypeptide of the present invention or a fragment
thereof, together with an adjuvant as necessary.  Although there are no particular limitations
on the mammals used, typical examples include rodents, lagomorphs, and primates.  Specific
examples include rodents such as mice, rats, and hamsters; lagomorphs such as rabbits; and
primates such as monkeys inciuding cynomolgus monkeys, rhesus monkeys, baboons, and

chimpanzees. Animal immunization is carried out by suitably diluting and suspending a
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Protocols in Molecular Biology (John Wiley & Sons (1987), Sections
6.1-6.4)). Antibodies of the present invention also include polyclonal
antibodies, monoclonal 10 antibodies, himeric antibodies, single-chain
antibodies (scFV) (Huston et al. Proc. Natl. Acad. Sci. USA 1988,
85:5879-83; The Pharmacology of Monoclonal Antibody, vol.113,
Rosenburg and Moore ed., Springer Verlag (1994) pp.269-315),

cal It J .
s i BRI AP L ESEN B W o
adjuvRRaRRCE YBIS cRItSHed ornd yectng igtoRmAnmAbM ST lspdhp or
subcutEnBiastyemT Rhanmaizoll 4966 O 6:26 Fr¥an Dijkcehal drtadjSanaer
:044.- i as Fab. F(ah)2, Fe,
SRS el pgment g o R v
confirmsdiRE S BERS HifdS(idivf a8 AtRedanf interstiisody st ysregenuventional
methddventiamihayhalsabe preducedte dbeifermnmiiaddsin rﬁlﬁﬁ@lﬁiﬂ Wit may be further
.=(3-g tasi all -binging protein, T..qreen, fluarescent.protejn
P e o A T R TS oo
(19873 s ys| hlaldditiohd Jafoa ey medress modified by labeling with biotin
or SUﬁibt@ﬁHﬁWﬁﬁﬁBM@WcHﬁiB@%wﬁiﬂgcﬁﬁ?B ' I'g,tﬁécs gm’i@ﬁ% Ofimal
. resent inventign can be produced using.a polypeptide of the present
AT CH AR A B CEp PP esn ind
fusingspijh aptidfetlamyeamorehpiespabiethettivngly el (RIS dr asch to establish
hybri@@mﬂ.i_ze@e@rﬁlf@m danasiditions ash %Hceﬁig/xpgasi% %Ef&ﬂ%ﬁ%ﬁ%bame and
.._.invention or a fragment thereo, also be used as an immunogen by
v UL A el ey asebelachos MRS
particiarhoby 6ils, thateBoalsbaimcahsddelivor sy pelitide Wheheupresenth myeloma
cells, RMEANGB A ATAGRNSAL LG %Qfdﬂl%yrk% USE il PO MBIMANOMWHR. A {POWRdium)
h tcg%aul\r/la?lslsgch aﬁfgelgmlnum ar?fjluvant reund's complete (or incomplete)
that confIS Ay RSP BRI s i &HARR: L P e fRsro¥FsHstherthan the
fused gatigenNedtRotjiethhopridodissicantindp it figrlyiermpeanptae thesent

invenSSIUIP LhamiRMuRIee; ARmAL AR IR Y] th a
iﬁ:estg‘%%é%e ticiligrgf the resént ir{%:/%ntion or a fr%ﬁ%%wlﬁggtheSruvt\’nS&quenﬂy’
j

Rt Haduedtodhn shgpraRakearath 6 lrameenarnmieiiend assite is
collecthed tmahiniaks msead; typicattdxainpleSeln duaddidderitS uagonresphs] afitMolecular

Bioloﬁfﬂ%ﬁﬁ\ﬁﬂ@f@%&?@{m@i igcludgopier %%%&?ﬁlﬁ%&tﬁgﬁ%ﬁl 0dific
amsters; lagomorphs such’as rabbits; and 35 primates such as m nl%eys
methclﬂ%luding cynomolgus monkeys, rhesus monkeys, baboons, and

chibiyiaitess duninied irobainatiory ireastied i by suiabhngutiog et have
been SYSRENIING R AR SENR A ANNRSAID PIRSPARIGRTICIEd Sal0S (RER) cves
. physiological saline, mixing with an adjuvant as neceSsary Gnt

with Ry mealosrctie st intd 2AGrmekianhpbridsnas pasproduce human
antibcsﬂh;:awmwnaﬁm&ppgsmﬁdmmmwnbfamwm.ﬁn@ungi'sdgcgf%ete

j nLis. ;. administered.several times,every 4 to 21 days. ..
cne T EP AR SPINSISEA RN R AR B cn

also by el BGARYtEREstH tpdyseietaiaeer Bo Boaptibrhbymenkividin Fintatlys gbmic
anima$eilifaitsatimay e dseehasapaalyRlqmabantinedy; wdgnay be/lugiri/02602;
W094/25585; W096/33735; WO96/34096; Mendez et al. Nat. Genet, 1997, 15:146-156, etc.).
Methods that do not use hybridomas can be exemplified by a method in which a cancer gene is
introduced to immortalize immunocytes such as antibody-producing lymphocytes.

In addition, antibodies can also be produced by genetic recombination techniques (see
Borrebaeck and Larrick {1990) Therapeutic Monoclonal Antibodies, MacMillan Publishers
Ltd., UK). First, a gene that encodes an antibody is cloned from hybridomas or

antibody-producing cells (such as sensitized lymphocytes). The resulting gene is then
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purified. See, for example, "Current Protocols in Molecular Biology" (John
Wiley & Sons (1987), Sections 11.12-11.13), for specific methods. A
monoclonal antibody can be producedfly removing the spleen from an
animal 10 immunized in the manner described above, separating
immunocytes from the spleen, and fusing with a suitable myeloma cell
using polyethylene glycol (PEG) or such to establish hybridomas. Cell

insert8dsian 5@&%%3&5@& Qut ReeRidinchinthedilsiein m@@hﬁgi @@H&@tqg‘%en cultured

Istej |. 1981, 7 346)H su ble loma cells
o o A R e ko Yl B foaibodics

of thec@ﬂsemmgmmg mmwm@@ﬁmmmwhmmm@mmm
antibde¥eS Wk IR GORVEE MR AR de CHEH G Aad b Jhah 9niaing,

xanthine, aminopterin, and thymidine, which destroy cells other than
antibogh LR GBS e B L R B DS S D0y S 8P oman-derived
antibadglypeyplicle axftahiey piesentning eegion (CaRabent theileafisisgiedetmework
region (@R)ING SRIARYS Qﬁgl'}?)\ﬂ?rl%?;g@éﬁ égi%ﬁe@gﬁgg'y, awﬁgﬁw!x%cf dgéc long. 5‘5% (?

introduced_into the abdominal cavity of a mouse or such, and ascite’is

Reichpana s 6/t \gBtsin B dndchmial ahissuy: e Oim SteRstd A CIAen2:593+6;
Methddsoboegtadh MSIEQIArOBIEogy" (John Wiley & Sons (1987) Sections

114k doLinlaiatan g shesile,matiags ybidonas ganalsg be

obtained By firSt sensitizin uman mp ocytest ave een In
aforenpgngengepe R LEh W@&&éﬁhﬁﬂime ’éﬁd‘?ﬁ%ﬁi&%&éﬁéﬂ%@@pmn or pepsin.
Alteniymano@nteﬁua&wmgmmaeame Ipm@l@edisnﬁsg@khﬁﬁ éﬁ%ﬁfe)eimg daithiques using
[ t man nt| S anese 0
R LB T T P,

Beﬁerﬁé}ﬁ‘aﬁé?é’lﬁa hege ir?%%ld|?8ﬁ7ﬁu?ﬁaﬁ1a¢lﬁlb@aué@doﬁkﬁrsasbibémds
Enzyreitaingd, bymma@quq@amgs@ﬂﬂﬁyme@w PY1S6$T8HZINGbsseaux ef o,

v SR A I e o (O

Metterdtisperific éhediaoofthemrsent B5asteo) iniHodistivatfoantbodies
(BsAH)SEisBRIIdOMmRS, G bm@@&mﬁ%ﬁmmmﬁ R PRSI EIGRANRRAIARARuch as

t d I t ntip roducing
(1 e AR BB L Bt b b UL LR FGR g of
brﬁmqtewhbﬁﬁfamﬁc@bmﬁghwgdaet Béitieb3¥Tk78nd §:42)ck2(108) hybridomas that
secretd BETARAHHGMRNGGHPIAAIRAUEEMacMilandnublishers By ttdos4s)y. -9), or (3)

First, a gene that encodes an antibody is cloned from hybridomas or

transfeg g QUG el e AR e S bR B DO R ety it
chain geresizlthén36 dhsiergeddntbdafBuiaipelyekioa] tntivetior (& intrgsiseetDNA),

followBi%3 @ﬁ%ﬁo@%ﬁ'@f E%ég%&@ﬁ%%ﬂ%ﬁ%@&&?&%%ﬁﬂﬁ&%ﬂﬂd% i%ysm

type of recombjnant antibody is also included in the antibod
Bloch

st OAC Cry e S p e B b nt: SrimsstieS hddidds-9).  On
the oﬂm heewdc dabtildoni ess chmprisitioal n drgmmancanifbiitye denvsigaiasialiB peptide

chaind BHOLAR @ogmﬁ:é @“QQMHSHVG%%%EBJ %%ﬁﬁc@d‘{i’sﬁl‘é%%ﬁ gnethods

antibodies_comprising @ non-human-d
(see Holliger ef al. Proc. Natl. Acad. Sci. USA 1993, 90:6444-8; EP404097;, W093/11161).

Recovery and purification of antibodies and antibody fragments can be carried out

using Protein A and Protein G, or according to known protein purification techniques
(Antibodies: A Laboratory Manual, Ed. Harlow and David Lane, Cold Spring Harbor
Laboratory (1988)).  For example, when using Protein A to purify an antibody of the present
vention, known Protein A columns such as Hyper D, POROS, or Sepharose F.F. (Pharmacia)
can be used.  The concentration of the resulting antibody can be determined by measuring the
absorbance or by enzyme linked immunoadsorbent assay (ELISA).

Antigen-binding activity of an antibody can be determined by absorbance
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antibody complementarity determining region (CDR), human
antibody-derived framework region (FR), and human antibody constant
region (Jones et al. Nature 1986, 321522-5; Reichmann et at. Nature
1988, 332: 323-9; Presta. Curr. Op. Struct. Biol. 1992, 2:593-6; Methods
Enzymol. 1991, 203:99-121). 10 Antibody fragments of the present
invention can be produced by treating the aforementioned polyclonal or

measﬁé%@ﬁ'qj}%}aﬁgiﬁg@!@&&ﬁ‘&@ RENBARS SHARRE REPHALHRER M Assay (EIA) methods

[ T U —

presenisiee Dbt il figst] mmmbdiz@@gmol@mgaﬂmh Bettetaand Hamijtpeptide of the

preserlVBRQAR E 2ok, 198 %1&1%’85%%1@@08!%%%@[@&? r@f 1M§1tgﬁq§ ARled.
Enzpé'nol 1989, 178:497-515; %amo yi. Methods Enzymol.

Here, japijes cautaining an anihady;o lg%esizacéa%%gﬁoe%a%ewmgﬁ SHRéApatants of
antiboBjopeotinaing 6d1s, 91 B2 hnTihedies)tispecifiexantibedingdaof i jprdgainit
recogd%%?&k%ﬂ?%ﬂﬁ@ﬁfé@&?m%'&? A%&é’é@ 1%'1’1‘9& ée%lq%?)mg%%aﬁon of the

Multispecific_antibodies can ecﬁro uced by methods's

plate. craipRediy bt pinplaifbouds av%@a%ﬁe?éﬁ%ﬁ@&fie.tr@ssﬁﬁw%ﬁﬁé@@ﬁbody is
detecteﬁpeé\hﬁmw:ﬁmmmﬁhhﬁherﬁéﬁﬁwuskﬁhﬁrmgﬂmﬁtah{hﬂ phB8shatase, the antigen

i PRI bl S A A

Phosph%tﬁs%éétmaaé%%wéﬁ@ {@Eﬁ?essi@ﬁf%@%@ C@ﬁ@ﬁ%ﬁ%@é@l&ﬁb@@m&m such
as BlAoslls, Wihradighl cahaiRgenesadtha:avis ehaiboge raetﬁﬁﬁk;ﬁere nt

po 0 S o DNA), followed b oIa on o

blsl%%tjjczl c?i Ir%(rglﬁ]%v ?ﬁet%oér%?é}% ﬁ%rﬁ)é]rfn%iﬁﬁc%mz‘]ﬁb% S fg BioHEme ﬁe of the
presenﬁﬁ‘éﬁﬁ&@él%@@@gm@h@%o VarlDiRecasing tjle@ahb@d@@wogmze a

polyp3i8d 61 PrcPrestie PiptibaRE a%@ﬁ@ﬁ&@éﬁ:@ﬂﬁﬁéﬁ%bﬁﬁﬁéf@&%@@@ect cells

or the S B e e R G s cen
ene tusion. pro uce Ssing Known me
be useél twwfwanom@aﬁnmfugm@% igpeaan & E@@n@gﬁhm&ﬂh@ 1).

antibolREs UB M w6k Mééﬂ'@@ﬁgﬂ@fﬁﬂﬁ'@%%ﬁe & aribady fRYNOPERE@N I8 he present
carried %ut 30 aﬁ %% otein A and Protein G, or according to known

inventolliof a niques (Antibodies: A Laboratory Manual, Ed.

>

protein parHcal
HﬁMﬁ@M&dE@Hemmﬁgmﬁm&aMWy odasptifocomprising

the enﬁf‘@@?{%‘ﬁe@é’ﬂ@& %%H&gfﬁfﬁfﬁﬂnﬁléoa@w Wsﬁiﬁ@s{‘ﬂ@p@@/gﬁfg%e&%@%me of

ntion, known Protein A columns su e
posii S A S B A RIS DL Moo T bt 44: he
ammorasdlaﬁgiamﬁmﬂwsawmewetteﬁﬁﬁnadmmmamdgd@@xﬁs abSBMaNAe®@r34 or
36; thOYEIeYRR! Igegsgltr@ Hf%%ﬁf!ﬁ@f??% agoa £§éé§€ﬂo%&ﬁgs%a£m ¥SEQ ID NO

actwﬂg}of an antibody can be determined by absorbance 3

46 or {He AL THE AR BF By RIFRFR 851%%%%?1‘8%1%]n%é?%%t%&é“‘éﬁz’wﬁéequeme of
SEQ InWOn68.ssay (6t prefetiablishind dininpoiypogsday(iRpilimethddst eix consecutive
ammo%kﬁ@es}ﬁ’&%rbﬁh@gﬁ@ygﬁgn@&?@g yof the present invention is first

immohilized onto a support such as a plate. Ag%o peptide of the present
inVaHHTTROK AR AEPHBF A hipI ORI ﬁ@éﬁ%é@%d?ﬁﬁ?é%@g

GABAsmddedng neuron progenitor cells, which comprise detecting the expression of the
above-described polynucleotides of the present invention.

In a preferred embodiment, the methods of the present invention comprise the step of
detecting the expression of a polynucleotide that can hybridize to a polynucleotide of the
present invention selected from (i), (ii), (iit), and (iv) described above, or to a compiementary
sequence thereof.

The “step of detecting the expression of a polynucleotide” in the above-described

methods of the present invention preferably comprises the steps of:
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5 Here, samples containing an antibody of interest include, for example,
culture supernatants of antibody-producing cells, purified antibodies, etc.
Next, a secondary antibody that recoghizes an antibody of the present
invention is added, followed by the incubation of the plate. Subsequently,
the plate is washed and the label attached to the secondary antibody is
detected. Namely, if a secondary antibody is labeled with alkaline
(a) coBospbatasecéNeanpendigne R Barche aisamninecbhy Rddigotide
o S e e
: , y avallfable system'such as

sequeiAdsre( hamidiciarebn o tiEngsts obuaidansideitinddy activities. The
(b) der¥tiRpqigsfithe present invention can recognize or detect a polypeptide

o R T A TR AR T he, Memion, £,
the testagirrampheirainthaydcaitreqagnineloptétadt the s comthie Vikeiexpressing probe
compriiR PAURRRYHR oA dragment tharsef i i addiion herntibadies, %%‘o@@ith

used to purify a polypepgjde of the present invention or a fragment thereof.
RN R A SE1oa Fal A S DR A o REIR B R SAprasig fegseribed

from tbotm?éﬁﬂde of the present invention ora fragm'ent thereof. 20 T‘he
aniiediag Qb AsRRERtNyeBtian RisermblybInd 18 2 ROYREPHdS ods,  Herein,

comprising the entire or at least six tonsecutive amino acid residues of

the prgprncqAhEFatiy b gaRl oSt e ces Be 54 PreRiRes dechy bridizes
(reactseqitle teetafeSERMNO: 2, 4, 38, 40, 42, or 44; the amino acid sequence

POSIANS A0 A3 dIRG AN AEid SEpHRNGR Of S quﬁ%ag%m%ﬁude, for

of '
36; the amino acid sequencef!%}iposmons 21to 468%|n the amino a
exam@éd@@ﬁ@é’%f’%EQ ID NO: 25 46 or 48; or the amino acid sequence of
(a-1) qoaditicis2kde 490 Adkoanming acid waglercerolyhiQ BN Qsrbdastn the test
f ' tide. ising at least six consecutive
el s B s R
polynmriesEdesiidnadrc sty ealinaL b aS b HiRtERarFomBEiEagife polynucleotides of
the préséBArpsdbiciagdaeuron progenitor cells, which comprise detecting the
ressign of the. 30 abpwve-described polynucleotides of the present
(6-1) {l%)il%niﬂl n. nr%sgr%%%rarrélg %ﬁrﬁ%%%?rﬁé% ufﬁse methods of the present
invericecee sippkEaitostewstbedidreing thve sieprowdisiesdfepwn methods, for
exampe)yatielectiglenhiatzanybridizeciaiarnolynuciestide afdhs BEesaplification
thol(?\éggtl?s% %glggttgc efé%m& %Lr'?ﬂg'('ﬁ? %d (iv) described above, or to a
me compﬁementary sequgncg ers01. 88 The "step of detecting the
expiessidnlef @potgmpdte ot AIipYRewddventeserilsel smephodsawohthementary

DNA RIgseQt ﬂf&YﬁE‘HB&H&E@fﬁ k&R %R@l’l%&ﬁﬁ?%&h?sé&%% %hﬁﬁat@%%%%ﬂﬂgdéscﬁbed
b test cell sample with a polynucleotide that can hybridize to a
aD0¥Cholynucleotide selected by the above-described methods of the present

invEmtidetentionatepmypleheeoiary eddnuiheceeth efenf] ainwithi\d probaducing neuron
progefRMRRESINGheRosciaaida; and

Since the protein encoded by the 65B13 gene of the present invention is a membrane
protein, viable GABA-producing neuron progenitor cells can be isolated (separate) by using
the protein as an indicator.

In addition, the methods of the present invention may comprise, in addition to the
above-described step, the step of detecting or selecting GABA-producing neuron progenitor
cells using the expression of a gene selected from the group consisting of Corll, Pax2, Lim1/72,
Lbx1, and Corl2 genes as an indicator.

| In a preferred embodiment of the present invention, the methods include methods

comprising the step of detecting a protein selected from (v), (vi), (vii), and (viii) described
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(b) detecting reactivity. 5 Alternatively, in a preferred embodiment of the
methods of the present invention, first, the test cell sample is contacted
with a polynucleotide of the present in3#ntion or with a probe comprising
the polynucleotide. For example, it is possible to contact such a probe with
MRNA prepared from the test cell sample or with-a complementary DNA
(cDNA) transcribed from the mRNA. 10 The absence and presence of
abc,vereactivity is then determined in these methods. Herein, the presence of

IVIt%( generally means that the contacted pofﬁ/nucleotlde hybridizes
(re Wﬁﬁﬂﬁgetﬁ@?tl%gﬁf?éﬂ% SRS LRRPFESGF the HpBveldescribed

(d) commhngis afsthvelpresgrit witertomiibayyribhidendencexarople, decstdnbrofigh the
aboveiRdgibl e %%Qe%ﬁﬂ &@Bléféﬁ % Q%ﬁﬁiﬁcﬁﬁ%‘%%}%r? nitor cells; and
st cell sa po ynu%ﬁe% ?

olynucleotide derived f om the te ple, an eso
(€) de{%felﬁgé%?f‘m‘fyentlon or primers comprising the polynucleotides of the
préﬁerpm&mtmﬁmemaesettdﬁwﬂﬁen&@@mﬁwd@@p@d:yﬂmiﬁgﬂﬁeﬁx@ﬁody of the

o t t Itln .am I|f|cat|on
e A U e A
cells, %dﬁﬁ%&&é%@%ﬁt%x%%@t@w Wt%rmliw%mm@mlate carriers
for usptetbictsgense r\a;eﬂtby alaesammt&ﬁadmwn@éh@@m%s@l@@rﬁemeeme

hile, f f t cell
e S A T
bmdlfﬁéhﬁs‘"&%ﬂ&é"ﬁhé’fﬁpﬂﬁ@@@d%teﬁ Caexpaeioriven @saaﬁw«pémf éhae:t@@ammnvennon

is linkste® mamzbeﬁe&emse@a@wp%ﬁfeﬂ Bl 150lRtH th S ABARMAIUERG REUER R olumn
cells. from the det cted sample. Since the protein encoded by
mmo TN

avil 1I10 tre
Sf fHie} present invention is a membrane protein, viable

GK@A%@W%@W&@@Q@WW@R@ stop bé isdiies (SEparatelinying neuron
progeM&inge B AR ABatngicaton tnAGdan itbenmsthedso 8 ducing

resent.invention m prl e, in addit| he above-described st
neuro SRR OF SIS bf G EEABR D ST 6 R BROUeRRGH (cORE 13
antibodging the expression of a gene selected from the group consisting of Corll,

P%ﬁeﬁ%@iy}-@m 91@&9531% ﬁ&ﬁ%x@ﬁr@@e’ﬂ%‘f%@k Sz W@E@f&@gd using a

embodiment é a’én%%nventlon the methods include metho

03B 1 R BIAILh & oA BRI STStdRT s dRicTsarRie 1) AMS: &%25%%&75)
For ex(am@ldﬂ‘saﬂbesjstb@: aboxesiGpeclicedith thegrotesnrdisete att@nstet in which a gene

encodﬁ‘fg‘ﬁmtj:%@éalﬁ@ SI8RS Qftuch as GFP is linked to a promoter portion obtained by
analyzing the 65B13 expression region (analysis of the 65B13 expression region is described
later). The construct may have a structure where the 65B13 gene is linked upstream or
downstream of the marker gene under the control of the expression regulatory sequence
(including promoters, enhancers, efc.). Alternatively, the maker gene can be knocked-in at
the 65B13 locus. In a preferred embodiment, the construct includes, for example, constructs
having any one of Structures 2 to 4 schematically illustrated in Fig. 10. In any case,
expression of the marker gene is detected specifically in GABA-producing neuron progenitor
cells, and this enables specific cell detection.

The cell samples used in the methods are culture media containing in vitro
differentiated GABA-producing neurons. GABA-producing neurons can be differentiated in
vitro by known methods, using known ES cells or the like as a starting material. In general,
GABA-producing neurons can be differentiated by co-culturing nerve tissue-derived
supporting cell layer with brain tissues obtained from an area containing GABA-producing
neurons. The cell sample used for selection of GABA-producing neuron progenitor cells of

the present invention may be a group of cells separated or cultured by any method.
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(d) contacting a test cell sample with an antibody that binds to a protein
selected through the above-described step of detecting or selecting
GABA-producing neuron progenitor céfls; and 5 (e) detecting reactivity.
The proteins of the present invention can be detected by contacting an
antibody of the present invention with cell samples that may contain
GABA-producing neuron progenitor cells, and detecting reactivity. The
anfibagitieay bR Hesaehily achONIQ ORI ARKAIR GAMISHRIRIUSLAREINS; or 2
eely actf\@pith the cells. Altternativ ly, cells bopund to the ?Intl ody can be 19 d
POLYPEEIEE e yeé)orﬁse% e@fﬁ%%’hlsa | |tf39|8 fica 'mg}ﬁiﬁ &y ﬁbs(‘)laﬁoa\'ftgﬁpu €
synthefsreasanyaahyddsividing tngacis isolyithet e sumibody, FRorgaxanmpitsriskemucnas glass
beads,%ﬁ_?@%é’l,oﬂmﬁi;ﬁ’i?%%? E&Eﬁ\é‘?xfﬁﬂlh a!;%é'ﬂlflgﬂtdt%@'lﬁamﬁﬁ@ﬂ‘?eﬁaéb : _ﬁl@d@cestcoated
... _purified by adding ell sample to g plate or column immopilized wi
with o g PGSR, RIS RiteTon LISpEs, BRI WaH By HAEcGegihe form
of the isglatingeGaiiep rdduticly includerfilh plibgenigparceils, froliv thé hetestedwoven

fabric SAERRIE suglshﬂse G HRGRHOR S FAGHY; RERAHEING nDRYEARRIOBRYTIAN pe

ells can be efficiently separated by flow cytometry using an anti-65B13
COHHOM%&%&&%&&MWASBA@%&&&?ﬁg‘ﬂéﬂ?oﬁrﬁf@gém eaflsiarmrggious

ways. be selected using a 65B 13 promoter (including modified promoters) (see,

forﬁm@q{%éﬁ’fff&l%ﬁg% &Zgéﬁg ANl }@aﬂlt r'#].ﬁsoaﬁém&?aﬁotge roteins

transfect Cells with_a vector gzrrylng a constrﬁct In which a gene encodin

sclected hyrtha M i REMSRIFSEIEFRIRamMIas e afph GBI BFatHNS SRERdRH by
genes byleardlfizingtheezihip dSnekpirgssiaher€gioh RnalybisofZhE8Bata Corl2 genes.

. 2eh . - o
B, B AR
detectgibRg enitertthe Toptrorskaiidebrissitiaddupipaattiensd s acid extract

derivelineluging=pramelersnanittntsis fateyciblterortivalh e dakes aensBaficleotide
‘1 the %ﬁclfé‘lg%léleéjéintgatctthe 65B 13 locus. Ina preferred embodiment, the
construct Inc uc?es', for example, constructs having any one of Structures

2 thhe seharnelseting Mrededtaudateriyy 1gbalediwithasdiosgprps siorpfraskoactive

compdiaakereene isdateriac SRRCHIEHY d8reABAH QEUEHRBHRIA ANHRIRRANILOS 1abel
s, and ttlis ggabl

. ce s.spegjfic cell detectign..30 The cell samples . used
el L e LB JF O BIFGTEHBRACS 1 s, KA
that bigdsBaagredimingmeufsies @ AB Actrothurinly srapadivics &y bandifferentiated
autoraflo¥HIAnRY KRRWRAWAAH) QS FoisiRgdeioNA) Fon GalfoRlotbpilikedscisRtiRlare used
to 1ab at%. In a?ener , GAm&odtucm r%feurons can be dlﬁerentﬁ%gg{?by on of

© Tabed DI e PEORSS RS R BRL RS LT YEF Wit Brain hsaiiisetion o
biotindbialedthindieraennfeaachieeddidgr @B eiproding dip@ssomuriahs! el e idel or
avidin%@%?é@ ué%da_ fpé@%)ﬁ&tt, m&;&%@ﬁﬁe rﬁ?&gﬁ%@mt %r&gemlit%gi?ge. On

e present invention may be a gro ells separated or_cultured by any

the otheE AN TS ARFSERAGh NS AEEERASDS AP K6 R RSP AhRRLINERg
fluoresmrritibeldy mrtadigoxigenin antibody or anti-digoxigenin antibody labeled with an
enzyme such as alkaline phosphatase or horseradish peroxidase. When enzyme labeling is
used, the detection can be made by allowing stable dye to deposit at marker positions by
incubating with an enzyme substrate.

When polynucleotide primers are used for detection of a transcript of the 65B13 gene,
65B13 gene transcripts can be detected by amplifving nucleic acid that hybridizes to the
polynucleotide primers, for example, using techniques such as RT-PCR.

The detection of translation products of the 65B13 gene with the methods of the
present invention can be made by contacting the antibody described above with protein extract
of cell samples and then detecting proteins bound to the antibody. As described above, assay

methods for antigen binding activities of antibodies include absorbance measurement,
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cells

polypeptide of the present invention is safe to cells. Examples of such a

support include synthetic or naturally occurring organic polymer

compounds, inorganic materials such4is glass beads, silica gel, alumina,

and activated charcoal, and those that have their surfaces coated 5 with a

polysaccharide or synthetic polymer. There are no particular limitations on

the form of the support, examples of which include films, fibers, granules,
fuore RURWHRRIS, RREYO Ry RPHEROINS:S L{Eﬁﬁ‘j@aﬁ(&‘ﬂ%‘?&%@iﬁ&?ﬁ‘q ,ELISA,

supports, ard the contact surface area can be ‘¢ontro Ie y cha ngl
thickness, surface area, width, length, shape, and size in various ways.
1OIMﬁr«eommmiﬁmbpz%BfAmmmmggmymmmg&iﬁmﬁ‘ma{iﬁ)mﬂmrﬁmﬂﬁeved
by detDGi néofﬁ'gédiﬁﬁﬁ}%dﬂﬁs%?g%ﬂ}%ﬁa r%gﬁf;%?%% @e%tﬁ’{k g&lﬁédﬁx for

exa roteins enco y genes selecte group consisting
transcapfﬁeré@nﬁ BIOPIRE olsiie e Eeynidestethiomahfoge ﬂ?@Slemg of
Lbx1,recEtinventiur] B fahsomnt ofdhenahEhbld geraanhtudieiactad Psent
mvem%)ntactlng a polynucleotide of the present invention with nucleic acid
extract 15 derived from a cell sample, and detecting for nucleic acid that
hyB MRS HEDBISPI EvwaEC MR idatieits feidletwatieg, orselecting

GAB Aoiiicieotidapiope s pitefeahly |6ﬂl’@'§ﬁs%ﬂ‘cﬁ§§t@b%@i¢lﬁeeﬁﬁon may comprise, for
on-ra |oact1ve com ound tod tectatar&s ipt of t rEﬁ}65813 ene. Such

emeadr%ﬁ%o?o’p% grssg a e|Irifi1: ude or 8)1(1610 & e§gr§ nd 842
polynyiisetide ihaﬁ@mb@éacb@gfmwdm@cmb& isclesset] ﬁmm (20 atibinasddiv)
descriBdd @B’é@é C@ﬂ@@ claigaiatmadelaating Staepartiales BysemylIaion comprise

aut r V\ré anwhile, a for conventional non- rad|0|sot
’tﬁata

=PPro gl Bol S RSB BrABLTHRTLAS Biips containing
a desm@ﬂ@g&k@m@@mﬂhm The detection of biotin-labeled markers can

be-gehignadh tf@ﬁé?éﬁpﬂﬁvéiﬁlﬂﬂ ﬂﬂ?rﬁﬁ?é?tdéﬁﬁﬁ%gpwwﬂu@fe&ﬂgﬂhﬁ hybridize
labeled with an enz me sucqj? gﬁ_alme phosphatase qr hors z}(éljéﬁ
to tmrﬁ%’i‘é%‘é?a‘gfv EIGh 28T %eBﬁ‘?éF JBEHRR 8?‘81?@;%58%8 bfax2,
Lim1/hdrkdis eahGeldgwesed by using fluorescent labeled anti-digoxigenin
antdyOp AR HIEHORRLABH é% dabeledwithan &apying ééig'o?%%)mal cord

alkaline phosphatase or horseradi perOX|dase When enzyme labeling is

" used, the detection can be made by allowing stable dye to deposit at
mdrken poditidins:hyofrthuipatieghittrearoantyeia: s fifisikatetiBf Whdeacting
GABRINHEERIR PRI AR ea | f%f&%@ﬁﬂ@%ﬁ%&ﬁﬁ%@%@%&&%&%@&é 0a

gene, 65 13 transcripts can be detect Ing nucleic aci

protelmlw%éﬁ%@s atﬁ@ S BRfGtaE dsRTHERS ?J?Pé?(ample using
teclimidtissaiycfuabeRdcRER i1 bentidteciomaf badisiafian irddugifahiteencoded

by 01{1(,gs gﬁn}&é}ggﬁ QN.QQT' I%‘Eggrﬂ“ escrlb%f Eg;bcﬂgggh Igfv EBQ?“P%xﬂt?jg%%eq%)ﬁl and

contacting the ant ove with-protein éxtrac
Corl2 gshtsles and then detecting proteins bound to the antibody. As described

abave kassayy methadsfesiantigarihinding actiyitiesotastibadies include
abﬁégg&ﬁ&%@ %lfler:?erregtfaﬂglet cerebellar cells in the methods or kits of the present

mvention are Purkinje cells, and the preferred target spinal cord cells are dI4 and dILA.

etc.

Furthermore, the expression of a polynucleotide of the present invention can be used
as an indicator to screen for substances that are effective in differentiating GABA-producing
neuron progenitor cells.

The present invention provides methods of screening for substances that are effective
for differentiating GABA-producing neuron progenitor cells. Since compounds obtained
through screening by the methods of the present invention have the activity of differentiating
GABA-producing neuron progenitor cells, they are expected to become candidate compounds

useful for treating diseases caused by defects in GABA-producing neurons.  Target diseases
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fluorescent antibody method, enzyme immunoassay (EIA),
radioimmunoassay (RIA), ELISA, etc. In the context of the present
invention, highly accurate identificatiof‘can be achieved by detecting, in
addition to a transcript or translation product of the 65B13 gene, the 5
transcripts or translation products of one or more genes selected from the
group consisting of Lbxl, Pax2, Liml/2, Corll, and Cor12. Such methods
of trecaneeAisSincucethisutiiboptesrdtbintentiorsrrsthetmereiiktiade ebeskample,
spinoé&\é%gﬂ&na%[% !des klts.for detecting or Sfalectlr)g GABA-prodgcmg neuron
progenitor cells. The kits of the present invention may comprise, for 10

exHhfprecisrdenbpiarat.ghpahwiesksctindevatsiniae methad opfifes present
invent®PesHeIRcha pepyrifcleotide that can hybridize to a polynucleotide

D constgcl%: teg {égrgogggg\i)néi@ﬁﬁnglgv aqre%%glr(i%) ﬁgrgr?t%/ < ’iz(l)troteigBA-producing neuron
c_om;r)’l%men &1y Sequence thereot  THe Kits Thay also comprSs
progerifpreptiatduffers, etc. Furthermore, the packages may contain
(1L déf@tfﬂg@@@gﬁr:am@@d@@mgiﬂm _ @ﬁ@g?ﬁiﬂ%&%&ﬂé M@M%&H%{M‘?O%uc}eoﬁde
e Kkits.of the present jnvention may further comprise polynu ides .
that o R DR ST QG e LBl bt e
above gurigisthagplethentdsyl sezaxaceltimitbCorll, and Corl2 genes. The kits of
the preseRtRVEANANMEY MG SoMPHSECERReIRE CelmlI SPRTaLAR K include
h cells, 20 In ntemﬁé)dmé%r)wtq the Péﬁser(ﬁénven on, the Kkijts for detectlcrlwi;10 \
¢ X B RR Y SR B ARG LRl h S PR B o g Bh S Sl &tiversdh gqrapound fibraries,
syntheztinmapﬁdg l;in‘di_jmjiemiﬁbraiib&nmmnptsteinmtbbm&eﬁa,(v)ﬂl(@mc(mbiai, plant,
or aniAAY 4L ASSAIPEHAR8YE; JhB: KIS RRY. gﬂﬁﬁ&%@éﬂl@aﬁmﬂ%?aniﬂy

__ antibodies_that bind to proteins encoded by one or more genes selecte .
purific R e i EERE TR PR Pb3, AP Bt S8R P hage pepide

displagdibesidhetkits may further contain cerebellar cells or spinal cord cells.

'V'%ﬂ‘éﬁ@ﬂﬁ&?ﬁsﬁr&fﬁSrﬁ93@5%%59&%%9%%&?@52}&&5“&% g3 Pr kits of

the present invention are Purkinje cells, and the prefer_rgé”ilrget spinal
GABAGH Celis SPE U9 RIREHEN cHliptHSHR B the @qsresain Br acagents that
differqaoiyreuGleBiiderod ibmpresent imertitioraaiide SpediBthls, avhinbicatasstaample
faor - { ctive in. diff jafl -producin
el e
inducigg e iifierepdtiitanaeS ARt o dwepgs usndRaRhtRitedls from cells having

the abl6BABA-qiftdeigiing: nedrom Bragesitaciag!issudiace campounds abtaingtsence of the
through screenin the method resent dnvention.have th
st e S R RS, e

presendiaegbiearrtadse st ¢apbigarendetipn ored datsefontop ndatasg reagent that
differdisersesABused Qi Hefactsdn FOENAHRIOIGNGNEN QB %s haeidicnases

expression of 65B13 and comprise the steps of:

(f) inducing the differentiation into GABA-producing neuron progenitor cells from cells
having the ability to differentiate into GABA-producing neuron progenitor cells in the
presence of a test sample;

(g) detecting the transcript or translation product of the 65B13 gene in the differentiated cells;
and

(h} selecting a compound that increases the level of the transcript or translation product as

compared to that detected in the absence of the test sample.

In the above methods, the preferred “cells having the ability to differentiate into

GABA-producing neuron progenitor cells” are cell samples containing cells that can be

differentiated into GABA-producing neuron progenitor cells, such as multipotent ES cells.

The transcript or franslation product of the 65B 13 gene of the present invention can
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42 of treatment using a compound obtained by the screening methods
include, for example, spinocerebellar ataxia. In a preferred embodiment,
the above-described screening methods of the present invention
comprise the steps of: 5 (I) contacting a test compound with cells that can
differentiate into GABA-producing neuron progenitor cells; and (I1)
detecting in GABA-producing neuron progenitor cells the expression of a

be deﬂ(a@éy@u@{gg&&@%ﬁﬂa&fa&gg@%q{}zgﬁe@en?%%JQ& %%gﬁeﬁi@%@&f&)m
. (), (1), (1)), and (Vi SCGripe (0)Y] r mplementary.sequence
aﬂ“b%flgée%ﬁ(t &ﬁu&?é, '{)ﬁaﬁ?&%ffs&&ﬁeiﬂ?ﬁi?%i%%%ﬁ\é €t ye-
exanbleprofenhicheinoingd ecihe @xpressidiffpreciimiswigebe diteatiglshy comparing
the ceB/URSHGIPWMQIREHIRE WeighbeomRround /iraries.  SyriBeicRaRIMR

... libraries, antibodies, substances released by bacteria, cell (microbial, :
iffergHAHOB £ 3 1 B ARE0 BN FRTETRRE HAPRSGP B A KB croseope, or
detecmg)ermwamiﬁ,gmgldﬁbﬂmwpﬁaﬁw@m@@mﬂﬁlyﬂmﬁﬂ&d&'aﬁmrine

Organisg. RN QLM SXracts b?%ﬁ%%%%g}ﬂé‘%@ﬁ&@%%dﬁv&%f & 65B13

display libraries, etc. Furthermore, since 65 IS expressed specifically
gene Yy iGiHetdRtatAPs A Al prodERy e urorr piot i sThcaIs fseicmple iagigases the

level of sereenngfonrsagentprihiciciifeie tiael @A eprotiicirg aethgrin the absence
: | - . he ability.
o IS SR SO IS

“IncrepgeinBisaivoine WFerampAticRt ey CREBATSORICHPHERMPId§dimes, and more
preferablis oot aalie Aavng the ability to differentiate into GABA-producing

neuron_pregenitor cells in the.presence.of the, test.sample, and detectin
e e S L B R R B R W e
preseh Y RIGI P isTie s prerHse Sre s el nil ectbrecepranrnareds oyibouigh B gxpression
of thergagantalddiffaeentiatas GédPdrproducing neuron progenitor cells,
WhiCh use as a indécat r the 25 e>§Q ession (ﬁ.658 13 a&d coméarjse th
. £ SCI1¢é

stepr)lsagﬁ YR u?:lfﬁeg e é?glrlltti% oI Mo & ﬁxq%trl&r]‘tjcmg heursik ™ E%hOdS of
the prpsejaniontealisisoimctals thaviegple. abilipds enfferdptigtéhingteps of:
(IV) CoRRAY Q4 BENRIHNPHAGRNEACaS i tis By es engeratd:ie $hio
GAB gm&e; é?é dgtectln%_ the.tranSﬁrlpt or translation product of the 65B13
‘5% Rfe GiETR 81E°é|%‘: 3G%hd (h) selecting a compound that
(V) détmraasepibsileselbofthEarafepripo(tianstation prdducbad abompared to

thagdetectad indhe afsrmace] 188 e -samRle nlRibeARPKe BENNdS e (v)
referred "cells ha\/lg?g }ﬂhe ability to differentiate into GABA-producing
I

of selpfiiie AP BERMItoF EBIRAISRRE PR I STshtEm S e that can be 35
difféherdimternintodGABAY prodpdieg: seaf dre g ehiposroetts, (Sudhdisg modified

prommgqug%ggﬁqg%etect proteins. For example, it is possible to transfect cells with
a vector carrying a construct in which a gene encoding a detectable marker such as green
fluorescent protein (GIP) is linked to a promoter portion obtained by analyzing the expression
region of 65B13. Alternatively, a marker gene can be knocked-in at the 65813 Iocus. In
both cases, the expression of the marker gene is detected in a manner specific to
GABA-producing neuron progenitor cells, and thus enables detection of the protein. The
protein expression can be detected by methods (means) for detecting protein expression, and
therefore the methods can also be used as methods (means) for detecting the protein-encoding
gene.

In this case, “the gene encoding a marker is linked to a promoter portion” means that
the gene encoding the marker is linked to the promoter portion in an expressible manner.
The gene may be directly linked to the promoter, or the gene may be linked distantly to but

still under the control of the promoter. Furthermore, the promoter portion obtained by
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The transcript or translation product of the 65B 13 gene of the present
invention can 43 be detected using polynucleotides that hybridize to a
transcript of the 65B 13 gene or antibédies that bind to a translation
product of the 65B 13 gene, as described above. In the present invention,
cell growth and differentiation can be detected by comparing the cell
condition with when the test substance is not contacted. Cell growth and 5

analy AHEIRNYHon &@g}&%@%@é@ﬁ%%ﬁ%ﬁﬁ@éﬁ%&gﬁﬂmﬁﬁggﬁgﬁ as the

a micrq e, or_detecting or quantifying substances p

P mmoé?ﬁél?é rﬁiﬁi@n@@gfzmﬁgFé‘rgﬁ%ﬁ‘fb?{l@fﬁ%eggﬁs@s%oﬁy comparing the
exprespioseid el oftthe 85818 viEsenwithh dhdbiptodwmbgeacelbpeptdstion of

GABAMIRIS:RPaEllicaly. WhEN A8k SARRIENEHeASERHNe nEWR) RISANSEIRS the

ol translation product of the 651313 gene as compared to that in the

bsence 10 of the test sample, the test sample can be judged to have the

(VII) <isilitying di¢tdleotatetioeryetaeildly'tnateased Madys thaduionexam@ieythenitor

level becomes twice, preferably five times, and more preferably ten or :

steps

cells; _ : : 4
more times. In a preferred embodiment of the present invention, the

(VIID) defeeimed dtActO BRtiNg T Ee8 I RRANEG T slistHamadmriaedné beprerent
inventhelefotinig iconngaumdiwity GABMtheodupies siaroh peighetpoltiyciedtide
(IX) g%gﬁg(&g |@e§égt|3({l(_l)}, gae%ge%f@ggt%e{ﬁgﬁgg embodiment of the present

Invention, the screening methods of | esent invention also include, for

exaRfpfeA R REYLEHE PREPR RFESSE eftle ohiatindibtinheateduction methods
describeinponsdiwithede isrhavingléhmakilitihtosgifferentale;iioor cerebellar
%ﬁ-producing neuron progenitor cells; and 20 (V) detecting a protein
ectéd from (v), (vi), (vii), and (viii) described above. In a preferred

enBsdimdhh-edasBiendeserpregsnisen 6a Tohksnasbbgfisersidys tion negthods
descrisedeming eampeundrwdthimvnichhernnateints detectegriTsion (W Thes

above methods may comprise use of the 65B13 promoter (includin
prod ey o B A e O R MR B Teis
possibtectdlsrabisiaed cellbopitpsenb inveation eey §inh A-pornbteing iewbichragenitor

cells, BEPQRNGRHNGR HelReiaMamakey HERRS HReR JHRIBSCERM PLMEIM terms of

their Sg%IEP) IS linked to %@romot r portion obtgl ed %ﬁﬁnalyzm%ggg ex {ressmln_
Rt B B 25, ARLASAYORl A HRREA ERe CHFEESK B kB4 Rrglations

or GABBB8dueug Nautothcenssry tnerxpressiogrné.thévinaxken geneeisells (or cell

popul ARIEYBH L3 ARANGHIRARGHIEHALRA BAREIHN WSO HUROR AL AR Secl s,
they c%g%} g@enables detection ;the rqtein. The 30 protein expression can
e

PSR A HO A HHRDAR SRS el B B oA eSS Suheps media,
and arthenefoebtheatethodsrcanialsdsipe ustokasinethgdsninieansy. foildede citngon
proged{IBrIQIEINEEREAING: SRS LIS 6A58 pﬁgseggrge%eg@%%d?g 2 r%{gfﬁﬁé%gm,

linked to a;promoteg portion" means that™ the G
preferfiReti’tol the ot ol Ster erhdii PPEXBIEISEIAR marktbio 6 X 10” neurons are

transplanted.  The primary method is stereotaxic surgery in which a cell suspension is

degemge

transplanted into the brain. In addition, cells may also be transplanted by microsurgery.
See, Backlund ef al. (J. Neurosurg. 1985, 62:169-73), Lindvall ef al. (Ann. Neurol. 1987,
22:457-68), or Madrazo ef al. (New Engl. J. Med. 1987, 316:831-4) for methods of
transplanting neuron tissues.

Moreover, the cells of the present invention can also be used to isolate genes specific
to GABA-producing neuron progenitor cells, and genes specific to each stage of the
maturation from progenitor cells into GABA-producing neurons. They can also be used for
searching therapeutic targets for degenerative diseases, elucidating the maturation process of
GABA-producing neurons, and in screenings using maturation as an indicator.

The present invention also provides reagents for detecting or selecting
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35 The gene may be directly linked to the promoter, or the gene may be
linked distantly to but still under the control of the promoter. Furthermore,
the promoter portion obtained by 44 @?dalyzing the 65B13 expression
region maybe replaced with another promoter, as long as the promoter
for 65B13 enables the expression of the 65B 13 region. The present
invention also provides methods for producing a cell population of

GAB@&B&J@I@@H@@W@Q&H&O&&H me&h%iﬁﬂé@iﬁ elenfos tﬁéeﬂéﬂgéﬁts of the
preserf MBS 8.2 Sen et VD obiang. 2 collpone at'on BRindalY
Con alnlng pro ucing n ron p oge Wﬁﬁ

fepfes@ﬁ@ﬁ(@dﬁﬁﬁ@fcﬁnglﬂél@lrdw@lbg@m&@raz@l@&@ng a method of the present
invigation fvae detaatipg i ﬁéﬁ@ﬂﬁ%ﬁ%ﬂ GABAsRQdug! %@%@d@%ﬂ%&@mmﬁed

cells; an W|n detected select in step (VI
to be LRSI BHAT ﬁr}éprg?e TR %ﬁ%ﬁsp A otpecific cel
type. mm@mmwgeusw stbsienaaibiezxm&tseaimgta;gﬂaiambduax cells,

the cell¥4Rh %qgéﬁﬁﬁu@rto%b%ﬁ%@@u]:ﬁ% @%%P@HC&QQSQ%H@% B&%g& BliBF 1o be

cells ohtai y the_production methods 15 described above are also

Purkiniffiilaa in WReRAESAE i REH RIS HRSIERABIL FAPESIE Proaeckiy! cord

cells, ﬂn@c&ﬂe\mm%ﬁidmﬂlﬂimembld@oﬁSﬁﬁ}pdé@enﬁMﬁbﬂthart&l\nahhe mejlgiged to be

“nelth@racf@ﬁ&llgmmained in the present invention are GABA-producing neuron
progenitor cells, they are preferable in transplant therapyf for degeneratlve

i ETR R EERL PR FASHHS (ldheRrEtshSHIVAPAIOMEC AR Hawermple.
reagerftsrfnaﬂetmﬁblgty}r solmpaed ABmipestieelhperulaions Zidsr cells, which comprise

probesG Lifﬁjfﬂgep g&gqg% %ﬁ%}'ﬁ}iﬁ“@e%b%? gpupd g)l%%t %Ion§ (e orr SI&%Otlde that

or cell "populations e present invention dbtaine
can &h@%tmg%l%a%%? BeRg, Maaﬂlbe(@.}f@mm)é@sﬁt@@m@@r toa
complstagetdry sa:lle@ﬂa@ﬂ{bwmo conditions such as media, and are preferable

magri @%ggﬁt\‘%o%ﬂ oRVBRS 2 %@e g@i—éa%gg ﬂf?eaw Whe SR O epellar cells
progenitor ceI taine e me e pre ent mvenrtlf%
or spingd €91 ff?élﬁsp|5Wt§h9sfwéwé?dbwab&vmm@ub@d@m@uﬁcfﬁg damtm@ﬁé selecting

GAB M@fﬁi%ahyg%w@f g@o@@ml&ﬂcawﬁ@g}ss%r@pﬁmﬁa@m%mm@f@anﬁlr&heg known
me S stereotaxi u W ac NSIoN ran anie
ke e b o e e to By B et arse

Into t Ion, ce may a ranspla
emboclv,@@psélwm@ﬁ@& aveptiNe prosides. trfgg@lts@1@r¢®)ngmmﬁmnalcm&mnar cells

or sp 11{&@569& @&§7wﬁgkﬂ&m&%&9ﬁ®ﬁﬁéﬁﬁ @tﬁy%@gésérlﬁéﬁ%égoe%zs for

-4) for f 30 trans Iantln euron. fissu oreover, th
deteot g G BTS20 B CRMIPT S rrate GaneR e
hybrid@Amﬂmméﬁn@mfmw orogersitpmes|is]ancidermsspecifip torsdtng of bei,

Pax2, gtﬁgp/pf@ggl%@@;m tam progenitor cells into GABA-producing

neyrons. They e used for
Vi sequences 0? tﬁ ove- escrgged marker genes are known as listed below.

The nucleotide sequence of mouse Lbx1 is shown in SEQ ID NO: 5 and the amino
acid sequence is shown in SEQ ID NO: 6; the nucleotide sequence of human Lbx1 is shown in
SEQ ID NO: 7 and the amino acid sequence is shown in SEQ ID NO: 8.

The nucleotide sequence of mouse Pax2 is shown in SEQ ID NO: 9 and the amino
acid sequence is shown in SEQ ID NO: 10; the nucleotide sequence of human Pax?2 is shown
in SEQ ID NO: 11 and the amino acid sequence is shown in SEQ ID NO: 12.

The nucleotide sequence of mouse Lim1 is shown in SEQ ID NO: 13 and the amino
acid sequence is shown in SEQ ID NO: 14; the nucleotide sequence of human Lim] is shown
in SEQ [D NO: 15 and the amino acid sequence is shown in SEQ ID NO: 16.

The nucleotide sequence of mouse Lim2 is shown in SEQ ID NO: 17 and the amino

acid sequence is shown in SEQ ID NO: 18; the nucleotide sequence of human Lim?2 is shown
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searching therapeutic targets for degenerative diseases, elucidating the
maturation process of 35 GABA-producing neurons, and in screenings
using maturation as an indicator. Thedfresent invention also provides
reagents for detecting or selecting 45 GABA-producing neuron progenitor
cells. When identifying cell type by the reagents of the present invention,
the representative target cerebellar cell is Purkinje cells and the

in SE@MW@MM%Q%H@%@%@@&{& aebdanddibAp higneiny the Iﬁﬁlleonde
sequen Q %tuggt meUOnh mean E&%ﬁg II\\/T&I Waﬁ%ﬁﬁt:::léﬁ%%% (ﬁe‘%g%%g%% own in

A Specific cel Wpe, when ‘targe

SEQ I%E@ﬁ@%ell type. For example when the 65B13 gene is substantially

expRsSseddi e el ealabsiialottlitoie;sels wanPeHoamifgd. b8 d the amino

scid S%%rss'%%nﬁ%?%%%@ﬁé N SR PRl éj%%%éé% CARAR GE Ghitovn

in SE@deéugﬁtmi@ﬁmmwmqmawmm b1 diHIL6,"the theleotide
sequeﬁ%l%ﬁ%f‘@ﬁ‘lwggﬁg)%l?ﬁ sk nsifer s 4dandAindnan %@9&@@?@&0% in
ﬁea ents of the present invention include, for example, reagents for
SEQI ﬁé or selecting GABA-producing neuron progenitor cells, which
cofﬁmmlmﬁﬂesaqmmsﬁmﬁmﬂm@bﬂétﬁ thatvenabiE Qebation 29 the the amino
acid séqtRifce™ 9 Qh%(& B‘PQE ]!9%‘ @e ﬁ@a{h%ﬂﬁyéﬁ@é%%&ae%d%%%%‘?ﬁt@&u is shown

selected from ) (in), (iv)'described above, or to a
in SEQIRNGnah éﬁ@ﬁ@@%ﬁe%@fewmgmw i Bovides
redgenisoios-deladhindrodgeirciiag fetehaltanpalls corebplital etidogefsndf @brd
the reagents, the above-described reagents for detecting or selecting
GABA-producing neuron progenitor cells may be appropriately combined

with shehat sshe dimake fae SHeRTE ) dhPERMBIdRHEIIPR RO dlpigsing or
selectigle MifiBatiprodifatis ﬂk@@i?ﬁ@@@ﬁ@@@ﬂﬁ)@ﬂlﬂtﬁqﬁoﬁhﬁ(@ﬂiﬂﬁenﬁdﬁg@ﬁilﬂﬂ

dotecti, o&d%z ?1 g)e@}?ggr det ctm ;)%rosnelc()e}():{tllg ég §re Iar Ilg or Sé)ma Cgf_oo dies

1‘13?
mprlseacom OVG GSC ed reagents

that bl&ét@t@l REPEHR ERbReiNg TB A fybuETRY HedGRindrserihed ebiigeand

Domﬂbﬂeﬁdﬁﬁdhbédh}é@g@iﬁefé@ &E&éiﬁM'ﬁ&&ﬁ@@REW%@&%ﬁg neuron

Iect %fromftuhl%g{ conswtmgB x Pa 2 Lim %t glmdl and Corl2

ro en orc At 1est T
Prog 5 The Sequénces ove- escrl A R ppéelns encoded

by On%bwaragmédeﬁmm frmethﬂ@l@md@@@qwm‘ehbm&lﬂé Libisth 142 awlnh, and
Corl2 igb@gQ ID NO: 5 and the amino acid sequence is shown in SEQ ID NO:

6; cleo ide ence of human Lbx | is shown i NO: 7
the B S B Lot B T SR SPGB He0 ROk ofap e cord
cells. sequence of mouse Pax2 is shown in SEQ ID NO: 9 and the amino 30

ac'@'é@cswﬁpeeﬂmla@w Eh%ﬁﬁhk%ml @%@US'G@Q&%%@E& Aclude

hum is shown in ?ﬁﬁ% IDN éj ge amino a |d sequence is
P G BT BB S D IR E S P IS8 CARTeE oo esgerts
includshibdvaris SE. ID NO: 13 and the amino

All prior-art documents cited in the specification have been incorporated herein by

cells.

reference.

Examples
Hereinbelow, the present invention is specifically described with reference to the

Examples; however, it should not be construed as being limited thereto.

[Example 1] 65B13 expression analysis in fetal spinal cord and isolation of 65B13-positive
cells

65B13 (Neph3) is selectively expressed in several areas of fetal brain (Fig. 1;
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acid sequence is shown in SEQ ID NO: 14; the nucleotide sequence of

human Liml is shown in SEQ ID NO: 15 and the amino acid sequence is
shown in SEQ ID NO: 16. 35 The nucfbbtide sequence of mouse Lim2 is
shown in SEQ ID NO: 17 and the amino acid sequence is shown in SEQ
ID NO: 18; the nucleotide sequence of human Lim2 is shown 46 in SEQ
ID NO: 19 and the amino acid sequence is shown in SEQ ID NO: 20; the

WO200etBeide; SeaRITeNdf it H@?N@csﬁé?ﬁ)&;m ﬂg, gx%%@ﬁﬁos aa(llmﬁa%tﬁqnoue Y,
no acid.seq ei wn.in : 22.. The nucleotide

saton B L e o LA e SN WL R s
ventrigiglie getiericadssivelrrincsEQad Non 24henens jlotstitide saq tiencenticle in the
develdpimanpiaaridsishRw st REQLHINSZHanddhe aming AHEAYERE hergic

shown i SE%%% NO: 26;%@ nucleto'%de sequen%%%]r&%(%)éll 7 shown in
newroR AR IGBEeSS LAY e AR HETd CLAUERRIES CHBMn N CBERA B
howe s, thhéypecidotidls SequsposofBodsentor usdshtifiedim SEEr HDehO: Zus, the
preserdHvEIRRATIAGN L @RI SEAHE AR 1S SRR, SERI R MO s 3%ati8rd and

b ﬁ‘%leotide sequence of human Corl2 is shown in SEQ ID'NO: 31 and the
cerebel g Pi0ifiequence is shown in SEQ ID NO: 32. The above-described
redgehtdandydarthsisompriseiedreltatiar adfls the spirabdonth oIB1nin the spinal

s AT RO S A

MOUSGSRIRGH I e SERITES 1 HeRE&ity! 6 HESEREIIBoaCYSE iegroR dorsal arca

(Fig. ivog er\itfﬁﬂgeﬂs@i/mehmei_més@am@i beaigsctizatl mmmef@kgi@mgeog. 1E),
and th@?)%éﬂ’ r@fgaé%a mﬁﬁﬁa@é‘& APE1 Qéd)&é%()\f%g&pﬁn%%?\{eﬂ%ﬁé?f E orimoto K,
reagents for detecting or selecting -praducing netron progenitor

Nakcatag) . SRR dBAIE 1o HobohBTitkibr BRSO SN e Bt Rzrotamitstic
neuralggieogec: 291bjhahe ammieiggenss seledtegibtim thegoupcansistingehs

. . b : nd_.Corl2 genes. T bove-descri r |
R S e v )

thdt Edrpendbatiicdreishinptivedpoveimss isaiesgunigciuhiod 28n carly stage
(B10.Prarkinjes pelidevdriigrapinahgatehasfisstbahean e ddentiiesdsing 1R stage (E12 to
e PRSPt R G AL Al e SISO
the mauggmplastHEei Mot by, HraerssettinHHiars % Bh dttivally\Hebdritsed Jith
Specifishgianseda dhesfampe sibawensss. itahaold nrkhesanstised ax being.
Matisélwf?%idg]rgr te?éboration in the spinal cord. Neuron. 2002, 34(4):491-3)." Of these, four
types (dl4, dI5, dILA, and dILB) form the dorsal horn and transmit sensory, pain, and other
signals from the periphery to center. Of these dorsal horn neurons, two types (dI4 and dILA)
are GABA-producing inhibitory neurons, and the remaining two (4I5S and dILB) are glutamic
acid-producing excitatory neurons (Fig. 2). '

At an early stage of development, spinal dorsal neurons are generated from each of
the six domains arranged in the dorsoventral direction.  To determine the types of
65B13-positive cells, the expression of 65B13 (at the protein level) was compared to those of
various neuron markers according to the protocol described below.

Mouse E10.5 embryos were collected and fixed in 4% PFA/PBS(-) at 4°C for two
hours.  After replacing with 20% sucrose/PBS(-) at 4°C overnight, the embryos were
embedded in OCT.  Sections of 12-pum thickness were prepared and placed onto slide glasses.
Then, the sections were dried at room temperature for 30 minutes, and again wetted with
PBS(-). Next, after 30 minutes of blocking (BlockAce) at room temperature, a primary

antibody was reacted at room temperature for ene hour.  The reaction was followed by
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[Example 1] 651313 expression analysis in fetal spinal cord and isolation
of 651313-positive 35 cells 65B 13 (Neph3) is selectively expressed in
several areas of fetal brain (Fig. 1; 4748v/02004/038018; Minaki Y,
Mizuhara E, Morimoto K, Nakatani T, Sakamoto Y, Inoue Y, Satoh K,
Imai T, Takai Y, Ono Y. Migrating postmitotic neural precursor cells in the
ventricular zone extend apical processes and form adherens junctions

mcubaﬂmratﬂwa%ma@l@iﬁ th@3%@3@&@3@@&@%&1@@@5%@lﬂf@é@h&i&so 2@95"

n the midbrain amin IC o,nheur enitor ce

Tweer 2 e R B F D

ﬂuoreﬁh@typ@@@ﬁ@éﬂgqmﬁr@mtéysisasrqmémram&efmm hpcrhep‘\eft@a@fishing n

the saﬁetbﬁlﬁaﬁtﬁe @lé@ﬁsé% wgl%wsmﬁt@mmsg Igﬁmtitrhgéﬁ bRuRressing SeliSies, and
In the spl cora and c ellar Imor e

then Ty e B R A b R et SF B (e O R B finak v,

Mlzuf@mﬁgéiémm&oﬁﬁb@tm 'llhéahmmd Hesarilved BrnOEQ00 330 EBailY, Ono Y.

MigrafidPpos KR aeinal ﬁ@&@@%&%‘gm&f&ﬁﬁéﬁa}%@%x@@ ESRIEGses
toa rrow. dorsal ar F|g 65B13 was observed to

and fopg & %ﬁéﬂqﬂ@ﬁr&sﬁ 8 §‘§P &Fgﬁi@fwm o &t Neurosel Res.

2005, @@mhw@maméc(mmhmmf@(mym@ (Adic Akixh INjzuttare Efrom BD

g oto K, Nakatani T, Sakamoto Y, Inoue Y, Satoh K, Imai T, Takai Y,
Phar
Ono Y Mi atlng postmitotic 15 neural precursor cells in the ventricular

Z0hBeSRFaONE] B QS Wk RITRH MK eramesTem b ddarginn (Fig. 3).
Furtheveiotidckhd rﬁﬁ@@ehetcﬁﬁé@%m ampmsdd NeyrosciiRds: 20005:6RE3)260Y62).

contaﬂﬁﬁ% lﬁ%ﬁﬁ‘@l@lﬁ é}ﬁsﬁ%@ﬁ'ﬁ%ﬁé’éﬂ gty e&eﬁi&%ﬂﬂ@étﬁé‘?&%‘ﬁ % (%t%te cells in

an early stage (E1 ) of ve opment and two types of heurons
0.5 spinghrrarhnisteRReshitess8yei%9o E13.5) (Fig. 2; Caspary T, Anderson

K\NERUESD mtﬁ@lﬁw%ﬂmmm@ﬁks@m Soust: dvhelo2Aciiesgeudentified by
the s L&%lﬁ%&%é’d'\‘s%&(})ﬁ?go Sy oS it AT

ecCl IC&tIOI’] rsa splna cor mterneu ons. curr plnll‘i)leuroblol

WOZ%@@Q@ eraubMizuenise. Makwiastdadiagor dtioakrruato spiRatocsriorll, a novel
neurofNElfRAs 20Fkti B4 (A:A0A p3b N dbrsRedit iy BRSHE 0 SR a il kfnBtion factor

I bxl. IE ch[f(%m trf%eg)rﬁt%ggn?g?gg%gansmlt sensory, pain, and other signals

rom the peripheryto these dorsal hom neurons, two types (d14

antHdiL AP 26583 GaR Rupid dibinerpTRiRG P@/rwnmnsthaﬁéztné dersmigpinpl cord
(Fig. 1two Mb%@dﬁf%@kﬁ):@i?xgbﬁ@iéﬁi%@%t asilo%maq%@ié@t@m@ekam&cﬂ?egucai to
n early sta or.aeve spinal dors nerate
the pa b e S R 0 A LSRRI Bt gt of
Corll gepeesaipe m@wpw@@&%@b&m@é@é&@m@ MpradssioRafp5Rel8 Ruo Y.
Corll tQ%&r&tgaulsﬂﬁIM@a?g E&%@%ﬁ&}ﬁ%ﬁ&ﬁ&)@ﬁ@é&%ﬁwﬁe RAKEES main

BB i T 400 PR/ P AL et helhe bR

transcrigi 8&
that 63413 mwm@swm&(séchmﬁmvem@ﬂﬂmﬁ eithisryosbasdref dILA and dILB.

Unlike at the early stage, two types of neurons develop at this stage in the same area of dorsal
spinal cord; therefore, the cell types cannot be identified according to their expression sites.

In this context, to identify the cell types, 65B13-positive cells were isolated and cultured using
the protocol described below.

First, spinal cord mass was excised from E12.5 mice and dispersed using Cell
Suspension Buffer (Invitrogen). Then, without fixation and permeability treatment, the cells
were stained at 4°C for 20 minutes using an anti-65B 13 monoclonal antibody (100 times
diluted purified antibody, 1% bovine fetal serum, I mM EDTA/SDIA differentiation medium
(Kawasaki et al. Neuron 2000, 28(1):31-40)). After washing three times with | mM
EDTA/PBS containing 1% bovine fetal serum at 4°C for three minutes, the cells were stained
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embedded in OCT. Sections of 12-m thickness were prepared and placed
onto slide glasses. Then, the sections were dried at room temperature for
30 minutes, and again wetted with 354BS(-). Next, after 30 minutes of
blocking (BlockAce) at room temperature, a primary antibody was reacted
at room temperature for one hour. The reaction was followed by 48
incubation at 4C overnight. The sections were washed three times with

with @P@%@ﬂéﬂé@%@g%%% E%ﬂ?ﬂﬁﬂ?stéﬁe 10NkAA 5 '@%&%(%%ngtr%pgemm 1

| a witnh a. fiuoresce econdar
M R P AR B LA SBHeS o eme way
as desprepedvdohed wWitteP8S (i at 50BiD texppesaing eclty vemenipatesdamidtbatbelhsorter.

The 1@@%@@15@%5?@@5&' %BQ%Q@@}H&%@ Naf&d %%@%eomlﬂnne (Sigma, 0.002%
W02004/03801 Minaki Y, Mizuhara E, Morimoto K, Nakatani T

in PB) kRt (yiienssy Ssuon 1k RS rof dibiopeesnd Semigrateng! in PBS) and
culturpd stritttl doreuatipye tu o A dilfére thintikentriediamzmpelextanddapidaK nockout

SerunP §§&ﬁeﬁ’{%f8£8‘ W'&%@”&AUHP&%’«J@ (f)sg,gr%%f(f g&awgé%én ﬂ;e ascorbic acid

develop splnal cord. Neurosci Re 250

Sigmep% B r’ﬁ@% EHYHREaEh PEenaddy fetabreds were fixed with 2%
PFA/IBaaMAGen) 2'0hﬂmam$l,tmm&%mmav&%%pn%mm&s

t d
e 09 ARSI 00 UL BRI S O i 805 B R i
tempeﬁag@rﬁ%ﬁocg}@lﬁﬁfg @?%Hgtm@sbﬂﬁak%m% bosimpernalidopker10.5
semwplaakmmhwemmm&afr@aﬂﬁm ahlduidd Newx 08B 3postvacrita@b avith a

53088 117 SR Aol e R TERAES

room (§IHPEEEI02T? 43%hernARt een # Nalexipightvifikibe Bakdavosdtyr voRbing
three YmEORMIRMDMET TGN IONBIPBRAL SRAC et @fﬁﬁfﬂoﬂméﬂ GarRREe SRS were

e R R B B ST, LR e LR e 0%

nomqh@v@ﬁﬁgmgaﬂsﬁ&rﬂﬁﬁ@@wcepwl%q Tm%skiw@ﬁ&k@mmMnrm@r 30

minut&@e dm&mﬂm@zﬂs}@ Mayaa% igenticalitandhe, PAeN Ol BOGa S with PBS

I | hl d d dILB, tt f. Carll
eSS lRREENS Ul apasenin d apdle g ptenn Lol

were! Sanéfacﬁmwh@mbfmmueb)mvemémdmlH{mbagemogart@ HuC/D (purchased

from NRNSKSIRLIGRALS, RPIERRY {gahmmrﬁ%ﬁggm%ﬁﬁ@@ﬁwpm Rﬁ%dy Lmxlb
Lbxl. J EIO Che 005 3645-55). This finding demonstrates that

Was Preparqa §§egf ﬂ%rOSéﬁ%&cﬁnc@f&r%ﬁﬁwé?C&wﬁ eiTysted for
a GSEﬁdldﬂ_EDtdnlﬁ(&fmnhmkﬂsstﬁ@él o3 typdLobridurons teveldpaticthisitigen.

Afler a;@g@smt;ﬁg AP Bl abdarsal;apinalse @m@ﬁﬁlaﬁqthﬁec&!b}mﬁn was

annot be identified accordlng to their expressmn sites. In this context, to

mdm?&e‘mﬁh}ﬁ{%%eu B gl ipsave i vsiag elnedei aicPetifired fier rabbits
were insimgni3eitkeypritocek deatetibetibetoprofeist, Bhindvesrdoliassdasgn the rabbits.

Anti-ﬁﬁ%@ﬁ%cﬁ?%%%rﬁi@&? ARd RISPRLS %‘} Qﬁi%}?ﬁuriﬁcaﬁon of the serum using the
same GST-Lmx1b antigen used in the immunization. Nuclear staining was performed using
SYTOX Green (Molecular Probe).

The first finding was that 65B13-expressing cells in the dorsal spinal cord can be
isolated alive by using an anti-65B13 antibody (Fig. 5A). Another finding was that almost
the entire population of 65B13-expressing cells in the dorsal spinal cord differentiated into
HuC/D-positive neurons after two days of culturing, and nearly all of the neurons were
Lim]1/2-positive and Gadl-positive GABA-producing dIL.A neurons (Fig. 5B). Thus, in
E12.5 spinal cord, 65B13 was revealed to be selectively expressed in progenitor cells of dILA.
Specifically, it was demonstrated that in the fetal spinal cord, 65B13 was specifically
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Suspension Buffer (Invitrogen). Then, without fixation and permeability
treatment, the cells were stained at 4C for 20 minutes using an
anti-65B13 monoclonal antibody (100 fitnes diluted purified antibody, 1%
bovine fetal serum, 1 mM EDTA/SDIA differentiation medium 35
(Kawasaki et al. Neuron 2000, 28(1):31-40)). After washing three times
with 1 mM EDTA/PBS containing 1% bovine fetal serum at 4C for three

expreSRIAKLE AMAGRIR WEIR staingd it with A& Ea0eletanisRaMRIe! 196 these
antibody (Jackson; 10 Cilrpl 1% bovine fﬁbserum, 1 mM EDTA/SDIA

PIOS it rgvitiatith &%e&%)g FEYBE 3T MRS Lheriihhed in the same way
as described above. After staining, 65B13-expressing cells were

[EX@E@%@M%@&%!&PM’;/ST@& st PR IR WRIR R 368G BMARlIGE

asses coaI ed with poly-L-ornithine (Sigma, 0.002% 5 in PBS), laminin
6531%@\9&%‘@%‘? g/ml in PBS), and fibronectin (Sigma, 5 g/ml in PBS) and
culithre deat$TGrias wostiaysdo SPiAadiftereidtiptiatuciedivmdupplanedted
i ibe0, 59 itragen, |x), B27
G o, 0t G RS Bl b i
(Wang, §vYoghli i Renglinsemaadianad corebeller Beipheent MNatrBeydleurosci. 2001,
2(7):4%MR01es, dhd prenilvashiedrviiaewitto ABSlab4LtferrhOrbicutpseddd ReP12.5 to
| ili r ' % Triton X-1Q0/PBS
B e RSP e By NS,
NeurqsginQPdoridai SePdm BRIcRaesk iBe ke tetpaientaé B miadusing neurons is
still pblerky, ubéeealisdverddnenbatedanitialipsnapsantibaddutiife baTs@t generated at
E11. 538 TEY SRR ot RO S8 e T HAR G BORER) L0 ity v
~ “température for one hour and t en T _overpnlg t. On the fext day. after
Lindgpashpd rerinfed Hiores\iiiMonokititoNillan /b BEeaprd ohaterppdeigarstebellar
cell-tfpe b@@gmwzegbaﬁmﬁ@ﬂsely;ag@l. i%ﬁ@@&ﬁﬂé@iﬂsﬁ@?@g%ﬂ%ﬂwmd d - Although
secondary antibodies (all from Jackson % nor onke
there B e O et eSS R e A e
(E13.3¢0 mlavtesl Advetanasthing ihalrensameivay dheesthibeccibeond birbatealsls are
thoughtrebyashedvithdaBSroabraerippRIRIw R O v MMM SR MOURIRD: .
Gold aggﬁ_g%%vgrgﬁgge&nmgrﬁ ar}tlbodles uggg ZO&Nere: Liml/2 (purchased
FB Dev g ehtA STiEs FY SIS ENR) W%@Qﬁ%@ﬁ%ﬁd@?’ P matter.
Neurayol88a1artPrshésBnd Gad65 (purchased from BD PharMingen). The
antigody iR BYaspreRared Qyidhe metbrd descingd- BRIV Eighan

expression vec as constructed for a GST fusion protein with amino
expre AR SR PSR S i B S O AT A RS PR game methods

descritesuitihix asptorl waslintrottiCedAnte iBodolidMMi L0 strsin)e thalexpibssion
wO28RsR2dnguced with IPTG. The fusion protein was collected using
glutathione b%ads. After rabbits were immunized several times with the

fusiGly BroteiNBrIcaAh s tee fetthe ot BRIt EARD-LGRRI was selectively
exprem@/doﬂalmmddymﬂﬁwMm_aﬁéﬁﬁ}dpwlﬁpiﬂf_@ 6Athe ﬁemmt_u_ﬁingemons
that al S RO SR LB AR LRG0 BE ORI L NGO 91818 Ptne
was performed usin TOX Green (rMoIecuIar robe). hé fifst

SY
same ﬁﬁ%i%%&%i%ﬁ%@@-@i&%é&i#&%&ﬁn Rax-deraarspnnsebrascasbest of

GABAergic interneurons and their precursors in the developing murine cerebellum. J
Neurobiol. 1999, 41(2):281-94) (Fig. 6B).

Thus, experiments were carried out to isolate and culture 65B13-positive cells for the
purpose of confirming that the 65B13-positive cells are progenitor cells of Purkinje and Golgi
cells.

The cerebellar primordium areas at E12.5 and E14.5 were excised, and
65B13-positive cells were detected and isolated by the same method as described in Example

1 using a cell sorter.  The result showed that 65B13-positive cells could be isolated alive
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isolated alive by using an anti-65B13 antibody (Fig. 5A). Another finding
was that almost the entire population of 65B 13-expressing cells in the
dorsal spinal cord differentiated into HlC/D-positive neurons after two
days of culturing, and nearly all of the neurons were Liml/2-positive and
Gad 1 -positive GABA-producing dILA neurons (Fig. 5B). Thus, in 35
E12.5 spinal cord, 65B13 was revealed to be selectively expressed in

from m@gﬁ%@%&%ﬁﬁéﬂihﬁ aﬁae?flﬁﬁﬂmkmﬁzdeﬁ%ﬂ&ﬁﬁgfgg%mgthﬁ fetal

nal cor a. CITica expressed | neu
Pt SRS A8 M) OOk 57N A Bl et
into newlineafdidvwegayatetcbinusisgaad aeatlssH 08 thadbady 6@@114@@3]6 cells
d1ﬁ'erc§gt§g.e§ &Rression ”ém%{]bésmmﬁ l%@ﬁé'%@“ﬁ]@j?bﬁﬂb%@grt SolAteRiEY4 5

S e cerebellum is cons e amic

65313§ %ﬂﬁ%f RO EIE B RBAISFO éjl%‘] ﬁi&?se&%sﬁ dde- 8B).
Thus, ﬁlm&m;e\@@l@ @@ﬂgﬂ tedi$ststekatbablis, AND Iﬁasleetseélmv(al\fmr‘d%ed in
progeR@SRIIF ¥r ff @ ;Eﬁ@@@ ngicarrhglar B%’&ﬁﬁw%@ﬁslﬂ%ﬁ%\é separated by

Neurosci. 2001, ). The granule cellS are known to evelop In

using AN digHd b ot e YOPER AT AT ORP g tsgHBing psetul as a
markeGnetpaegu@ithif -ceodbeltay devetopmsntitbiateRein Meupisal d2e1 horm and
cerehb@ldas484-91). By contrast, the development of GABA-producing neurons is

still poorly understood. However, recent findings suggest that Purkinje

cells are generated at E11.5 to E13.5 in the dorsal rhombomere 1
[Exan(p&:reﬁ)éﬂtﬂaﬁwmrﬁwmlam)vé@hlﬁhﬂi@oﬁéhd hbindgrapsAisufourse &bitor cells

Roﬁﬁﬁ %'Kk&?he!}" &%@r Ei‘é?eﬁ %ﬁ&%@lf@bcg%%%% BF &5 can be

cell-type Spec lcatlon an feratlon evelopment
separafebPIEysIRB3B04) 2k thEte RoFbseTsiRdlsshSraiiaeigiemES cells
(Wichilagly BIiel ibbetghi Ioreetgense) r&&&l&ﬂ’&daﬁ@t&@@ d(E&I%;ﬁIBh&iL&@thryomc stem

h lat Il ket
e SIS =B T 9ol el A PERSHBRL  poc

deSCﬂPZﬁé}%OW Goldman JE. Generation of cerebellar mterneurons from

diviging PragiaBieksNinkhiig m@éeha?_mﬁm (Inlfﬁﬁfge%%h}aﬂ%rﬁéﬂtéﬁ%th 5%

B ssin lls.in th rimor the spa ial
fetal Cg)? %é)fés(?b% pll\%t lég $%%§?1 Vltroc%n?pare Jo t%o%gsg 1\1/<'512h0us WReiRers
(Inwﬁqub saphé mém@dyrdé@*@r{ﬁmn)&émm’é 2 mﬁﬁeaamﬁmlz(%mmﬁ)dim U/ml

pemc;ﬂ%@@[ﬂ‘é@?ﬁ ! h %ﬂ@f 1RediRVOZQ06(P8 f v?% Ahgresultio- cm dish.

at in Ine cerepe um 0 WV, IV

15 R e %?%55%%@%@&6&%3 B iy
for twad«’dmn “ﬁhmrwétmm@lrmﬂae(@m wabélﬁa&ﬂqo‘(ﬂlﬂ\&é@ﬂgnctbﬁwedlum
descrifRMepgeLto %ﬂgrtgdﬁm Fﬁﬁtlgﬂ-ﬁ" oo AR S PAMS, SRBI RO VR & Aner cultured
for éﬁ ricich Pﬂg ax:2 expressmngi % a subset of GABA erg3

or FoR aHisur SOTECHSBYEH P GEUSIBBIRG SATtRELRPRSIRETIPed in
Examgie Neu&‘b%@olstam Wi EHO4H HIg aﬁBE)Ddy, the cells were isolated with a cell
sorter.

As aresult, 65B13-positive cells were detected in the population of spinal cord cells
differentiated from ES cells. This demonstrates that, like fetal spinal cord cells, dorsal spinal
cord neuron progenitor cells derived from ES cells express 65B13 (Fig. 9A). It was also
observed that about 50% of the isolated cells differentiated into HuC/D-positive neurons and
about 70% of the neurons differentiated into Pax2-positive GABA neurons (Fig. 9B). Thus,
65B13 was demonstrated to be a useful marker for separating not only fetal but also ES
cell-derived GABA neuron progenitor cells.

[Example 4] Expression of foreign genes using the 65B13 promoter specifically in
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Thus, experiments were carried out to isolate and culture 65B13-positive
cells for the purpose of confirming that the 65B13-positive cells are
progenitor cells of Purkinje and Golgi5@ells. The cerebellar primordium
areas at E12.5 and E14.5 were excised, and 35 65B13-positive cells were
detected and isolated by the same method as described in Example 1
using a cell sorter. The result showed that 65B13-positive cells could be

GAR As&l@@ﬁglﬁg\@m%nf %gﬁgog%@gellar primordium areas at both of the
erw Iopn?n alsé es (Fig. 7). Furthermore, ItW demonstrated that
alms

Sphed BRIBET BW@ ExnEe B AR AREIRSHRSHFRS
progertiter delyspfactittunimgeansi metady6aB bl tblerﬁdﬁﬁ% BsiSsqpaditvereeits; transgenic
mice a0Hif %@%%ﬁg%}%@é&lgﬁggoﬁwtﬂyﬁlpﬂ %%Hl% GEUS R tg%levﬂwﬁ)&ﬁqwéc?“)% below.

the E1 é:osmve cellsdi rentlated in o Pax2- posmve Gol 8|

celiifite tHe BN S @gtss peatsuse plhoy g et harpentid ID
deriveddrebeltum @B ADNAS detectvely expragséfich apddgenital ieed shef deII/XhoI

site of LHGRIEPA0E S (g?gb%%ﬂﬁnﬁﬂ%glﬁﬁeﬁ en't%g&glﬁg @g@&&%ﬁ%{%%% 13

usmg an anti 13 antibody. Spec Iy, 65B 13 w emonstrated to

Os: Hoandetd I Hers apmspiest o radpathaisg Gasasstsda vy el 8H a8y of
pSP7 3cplily i ttheospinalt B2 hoinsard mmetsbghmm[Eﬁa@ﬁb%ﬁ]SBQIammof 58)
locateggbgﬁ lﬂ%ﬂﬁgﬁ%gﬁl g@ﬁf all.rgl?gﬁt grﬁfégz%rogoﬁ go%gOé I3 I}lnes)gr‘tég into

I 1In vitr erentlate neuron progenitor C6ﬁ|

the Clﬂb‘é*igéﬁa%%éa HRPeERBrpA 3lde eonmame P Rinaléordnagesedigh DA (SEQ
D N(ﬂlﬁ@}%&tﬁ,@rﬁ@rﬁs&&&e@ Jg%r(wiﬁbt@réeqkpnebsmde BORER dhcdesaadt
pN3- G&h’YI (2 d dlffer %}5 Ic%lz epsep eC S;(e:gr]é] S c|a|§ Jgtot egégén%%#er? g mouse
ferti lwém@@%@m tmhﬁmt@dﬁ@@mmmﬁ @@@Waﬁ%é@ms GA, Plotkin DI,
Barboﬁmr@uﬁaleﬁmp@e@@ﬂt%ﬁamré%ﬁﬁt@fﬁﬁ:lh@é%ﬂb&csﬁ lrr@&l@ M@t%n of
g ino, v m
purife B N T b R T G e o o
tramplpétﬁdumm(fnﬂmdgeﬁaerandwwmﬂ%wem@mwme(drwmm@emmaddeﬁ and the
expresi@oR %@N@[}I@%{é @ﬁﬂ(d&gpgﬁé:@&%%gf@ fﬁﬁitgﬁﬁg%%ed%ﬁk@& @lg Ghb! H%?ﬁods
ioxide an ity for two e resulting ce
descrife RN 1 AT FALE THS FEER o eE FRapPdspiribed
below.Affieirsidaiingx erivisiet rv@mmms(&gmmqtmbfceu ﬁi&§sﬁwwfpncttaem sdlttusedno acids
of 1 to2R2 ToF fa davsy zﬁﬁﬁﬁ&n%éﬁ%ﬁg%%s dighersgd f@§9§ﬁﬁ¥§f@é{&p%§‘@f?§§oduced
escr n Example 1. After staining with the anti-651313
into Eéfﬁfb@ﬁﬁ? HEREEEIEIAE I T COHBRIAL  rdLfion proein vs
coliectﬁéﬁmxg)ghxtmbicaﬁsbwése défectdd mthegepoiationzed spmahe(frdzcﬂljﬁotem
collec@wqm}ﬁs éEQ%@%a‘H%ll?edTéﬂﬁ ﬂ%@l@%ﬁﬁ%f@ﬁ% M«:(ﬁ 8l Sp’%ﬂé@iﬁn -Gshl

cells, dorsal spinal 30 cord neuron progenltor cells derived from

antzbo@@r@@@gg@y@re%@&)@ﬁ: KRjaigrg,(hybridoma preparation was outsourced to
Kohjin Bio Co.).

The result showed that the wild-type cerebellum expressed Gshi only in a very small
ventral fraction of 65B13-positive GABA-producing neuron progenitor cells, while the
transgenic mice expressed Gshl specifically in the entire 65B13-positive area (Fig. 11). This
finding demonstrates that foreign genes can be expressed in a GABA-producing neuron

progenitor cell-specific manner by using the 65B13 promoter.

Industrial Applicability

The present invention identified a selective marker 65B13 for spinal dorsal horn and
cerebellar GABA neuron progenitor cells, and successfully isolated GABA neuron progenitor

cells by using an antibody against 65B13. This technique can provide viable GABA neuron
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observed that about 50% of the isolated cells differentiated into
HuC/D-positive neurons and about 70% of the neurons differentiated into
Pax2-positive GABA neurons (Fig. 9Bj3Thus, 65B 13 was demonstrated
to be a useful marker for separating not only fetal but also ES cell-derived
GABA neuron progenitor cells. 35 [Example 4] Expression of foreign
genes using the 65B 13 promoter specifically in 52 GABA-producing

progeﬁﬁﬂreaigrgg@m@&%@%& é@@ﬁ!ﬁﬁfﬁfg ol ﬁﬁ%@fﬁ@f@ﬂ%@ﬁ%ﬁ@ﬁdﬁ therapy
a GABA-producing neuron progrenltor cell- eC|f|c m%é]er using th%@

for de&@ﬁ’i‘&%@ﬁ%ﬁ%‘;a&é’é&%@é P CHERG ARG FhitESHAEALR
neuroEeression of foreign genes according to the protocol described below. 5

Sty E A AUHERSEAHENSE ORMIG CHOULAONORE (BFQHane

O: 55; derived from Invitrogen pcDNAS3.I+ vector) was amplified and
prote%%@t@&rﬂ%%hqm%ﬂﬁ B+ 1%%%%@&??%8%%%5&@%%%@ progenitor
cells a@SW&tp@dyeseﬁmam)thﬁﬁym PNAS o SEeQithd cBlBSs: 56 and 57 were

P A e I S AR B A 0L AB A neuron

to construct pS ouse gen

ra
proger(isg@qﬂf N@%@fm%@aféd@dasﬁ@wbeab%eaMﬁatﬁ@ ﬂ%ﬁcﬂﬁe applicable
to drofifisétoR80ea:=4:6pB, l&g&ﬁﬁg@ﬁﬁ@@b@@tdﬂwﬁl@m%ﬁ SR neurons, or
cereb%%tpge m}/,%Ilntgsccc))(g%ir N3 F|n 4@% Ise Gshl cDNA (SEQ ID NO:
48 Iheerted a8, A orelgn gene fhito 1 7 18USall site of pN3 to
construct pN3-Gshl. After linearized with Clal, pN3 -Gshl was injected into

Sequeti® gq@(w[@ie@fmggse fertilized eggs according to the method of Gordon

s 17 AolGaEen Vs sranags GAdlolin B, 19 Barbpsa JA, Ruddie FH.

enetlc ranstorm mouse embryos by mlcromjec’tlon of purified

SEQ IDNK) Frodiqase A68d SBCLOS%U@%@@@HW(:@@ #386-a), and the eggs
SEQ e transpiantecsinia fostepmoheassadhe {eiuses syerg gecovered at

SEQ @%@;ﬁ&f%%%ﬁgﬁ&% SSIon ari'é\{ﬁpgj %Tes%Gﬁsbr:alollnir:hgample

SEQID N@aﬁtd@shhmﬁﬁﬁddy%ﬁééﬂ@o@rﬁﬁd@imm raéthbdladescribed 20 below.

SEQ IDR0AA LHRIRSS IGSEMBCISras0a0nstticiedfora ST, fiision protein with
amino acids ofito 72 of GShl(ﬁﬁ’n immu |zat|o 5‘{% en. After the

SEQ JR& ety veemr St rodtckt FERG: &}Hl fh; the expression
SEQ as hdiicEdmathd$ G AT 536l axprateliviaas? ledfiéeted using
SEQ @%hWﬁ&%ﬂ%sﬁ%@ﬁ@é@%%&&d@mﬂﬂzﬁj ¥gih.the fusion protein

collect phocytes were collected and fused with myeloma cell P3U1.

SEQ Hh9: a?&.(égﬁpéﬁzsﬁﬁéﬁéé VSt RybeibrRds WERCbtahed 445 a2

SEQ Ihybodsmaqulepeitlid dpnaiscadsEivic 68 102 K okjiacBimi@o 3408 eesult
showed that the wild-type cerebellum expressed Gshl only in a very small
ventral fraction of 65B13-positive GABA-producing neuron progenitor
cells, while the transgenic mice expressed Gshl specifically in the entire
65B13-positive area (Fig. 11). This
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30 finding demonstrates that foreign genes can be expressed in a
GABA-producing neuron progenitor cell-specific manner by using the 65B
13 promoter. Industrial Applicability Thé present invention identified a
selective marker 65B 13 for spinal dorsal horn and 35 cerebellar GABA
neuron progenitor cells, and successfully isolated GABA neuron
progenitor cells by using an antibody against 65B 13. This technique can
provide viable GABA neuron 53 progenitor cells, and is expected to be
useful in preparing materials for tr t@rjs lantation therapy for degenerative
diseases, search of specific gene ery of drugs targeting GABA
neurons, etc. Since the marker gene identified by the present inventors

1. A rROERPRS AJUEMDACEABRIYR MG MAKE 5 ge%é{s&% A3 '&Q{ﬁgﬁfeéoahe

detect and select GABA neurgn rogenltor cells and to iSolate (separate

step of fRTEtBA B FHEUFSHMIOG ém%waa ot i e mdizade r%ﬁ%llﬁ%lfﬂﬁéﬁde
selectabfained)bii éifipdadgispreparing: GABAnelsvenpiggeyiiancelitesing

@) apglhfn[{kgééﬁﬁgﬁ RS ﬂ}e'%%%@b?ﬂe@@ﬁe&@eeﬁgbﬁﬁ%%?ﬁ/ é’ﬂ%@ﬁ'ﬁa Qom

ISCovery, 10r ex le, targetin In associated wit

NO: Tgh fawﬁéavéﬁsseawm@ﬁ B tfapeéé %%78ﬁ%§§&@éﬁ@vlga herapdnatde
sequeeABFp Ot RS 63eqgnoal FHIQJIF 160 B SmQIHINO:;3@desIsepositions

so S NIPE srcli g0 aet, SR RIS oo

NO: 3g5he awginodpignaapadamiom L8] 232 SEGHY NONSY pRithernucleotide
sequeriRBEPHNMoA9 94 80 BdsaseliBITPL-G1012@e ﬁﬁ@d{i}iy@q&éntwm%smons 15

o 191 S A R i et b B Bn i A EQ ID NO:
45; thesBleNia segorry ekneiitiokts 20 UBG &30 BENODHIO: Al Hushetide

seque&'é%%&%ﬁ%@@% %H%@M@E{?M@%@ SEQ ID NO: 49 Human
BlBIB %%{ace‘ﬁ%larxﬂ -49 ID N - 51 Chlm;ﬁ)\@zee " 1L,
(1) a pal e laghy DS A AR CIEGRSHESR pIOgCRitor ce

whichmnemwm@seqmw wdeamﬂtm@emﬂaqu@meoampaism an insertion,
subsnﬁﬁ&{'\/éi%le%mﬁ srethag iﬁﬁf&%ﬁ@%ﬁ@eﬁé%%%%ﬁ%fl%% RIQYEREotides to

fdetectlng e expres

hi c prises
cither SE Both s i, PLAE T SSqBSWﬁLHf%’SﬁH LS PSR D
NO: I(ithe and@nt)d@&!meocﬁ@ﬁpmrﬂpierhé’hta@@@qm@ﬁ@ theMNOf 3(i st nucleotide

sequexﬁ&'lé@&ﬁ%k‘?%g? WQW{% et seaEnes AhHREILANS &/ @f?@smons

01n SE e nucleqtide sequence of positions 127 to 2079
130 to g@%@@i éDé\ %éﬁu@&gﬁa@oude sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide

sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49;

(iii) a polynucleotide that is selectively expressed in a GABA-producing neuron progenitor
cell and hybridizes under stringent conditions to a polynucleotide comprising the nucleotide
sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127
to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO:
33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35; the nucleotide
sequence of positions 199 to 2100 in SEQ 1D NO: 37; the nucleotide sequence of positions
199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID
NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of positions 15



10

15

20

25

30

35

sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide
sequence of positions 10 130 to 2232 in SEQ ID NO: 35; the nucleotide
sequence of positions 199 to 2100 in $£Q ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide
sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide

to 176%?&L’§Eeqﬁfl‘@@.sﬁfﬂr§t ﬁ%gnﬁﬂ)cl%%ﬁge' @e%gegc@ 0'%" 51ﬁgn§'?@98 ?ﬂg‘ﬁjﬁx SEQID
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide 15

NO: 48:8tince of positions 196 to 2262 in SEQ ID NO: 49: (ii) a polynucleotide

(iv) a fdyisdeltettvely expehssedlineaCARA -prodbabg peodatipregarstopegitnitor
A i . q i ‘
cell af(&l'ﬁgp 1%%%9@%&%%% Salecy ?&%%tms% j{ﬁa%)éx%l&%&g%é%egﬁ?ﬂ% g%l%%%otl de

comprising an sertion, substituti one or more nucleot

sequengrvdPasidrioh dPdAE St hinrERLERDIds the amisobdeseausigs ehepsaions 127
to 2070 the POdBatide Setvenciof Rositonsd 58 H02288issS RN @R NEQ ID NO:

. «.the nucleotide sequence of .positi 02 [ ) IR NO: 3; the.
5 e R T 2395 RS o e
sequepgffdaiiisagu@hde SFPbuitdre I3 F3pameiaotite NQuesethEpositions
199 tEleGHAEESEIYeRge 3%, BesHineE9 4€,3d08k Inrb&Ritas NOic3¥3Ahe, SEQ ID

_hucleatide sequence of positions 19 5in : 39; the )
N e e S e ha 1y L SEO NG A1, henucleoid
sequepgcidangiicaglefde B1beittdHg I3 HO1¢3:9he mdegdosiDens; thpositions 15

to 1768 iEl SRS RBENTLP RO IOXIRARIDLINSERAR NP14261E SEQ ID
ucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the

NO: ‘@udeotide sequence of positions 196 to 2262 in SEQ ID NO: 49; (iii) a
polynucleotide that is selectively expressed in a GABA-producing neuron
2. ThPHRIRARE Salkandindaridiagssundar ﬁé@ﬂﬁé’%ﬁ@@%@%@@ a polynucleotide
polynucleotide.comprising the nucleotide 30 sequence of positions 178 to
Compﬁﬁéghﬁ BEHID NO: 1; the nucleotide sequence of positions 127 to 2079
() coimzBEQ DeMOe B stnepinsithtige yaguientdofpositiongh6as-ta@ Hetbistynucleotide
selectFR NP 03 é*l%rﬁﬂféﬁfé'ﬂ?ﬁ-f?é&ﬁ%ﬁ&@tﬂ%fé%%%%&?@%ﬁb@@@&ﬁ%&'ﬁ% the
ID, NQ:; 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
polynpgdsotigesachcleotide sequence of positions 199 to 2325 in SEQ ID NO:
(b) deBQtithereawlentide sequence of positions 15 to 2325 in SEQ ID 35 NO: 41;
the nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
3. Thewetbatl e Seilien cehsrsypb SitdHebes SRt avith SOV IR aued: fpmndhe test
cell samsleotide aaglienae0f PNSKEEON A0 k26240 SHQ H NN A% ard ()
a polynucleotide that is selectively expressed in a GABA-producing
neuron progenitor cell and has 70% or higher sequence identity to a
4. Thymgihad ebiigdredniphipig the sticriclide tnethyarcacstipasifiamelyrgolgotide that
can hy#8076 (S BQ oI ikotiie nleleatidecsaguensei POSIHRASEARA teRRA%:

thereoig SE%iID '}‘}9:%} tglgfnucleotide sequence of positions 668 to 2770 in
I(:Xén NO"3 ; e Hucleotide sequence of positions 130 to 2232 in SEQ

(a-1) ¢poNiEting gane ANEIBEgakon using a polynucleotide derived from the test cell sample
as a template, and a primer comprising a polynucleotide that can hybridize to the

polynucleotide selected in claim 1 or to a complementary sequence thereof, or a set of primers
comprising a polynucleotide that can hybridize to the polynucleotide selected in claim 1 or to
a complementary sequence thereof; and

(b-1) detecting the resulting amplification product.

5. The method of claim 4, wherein mRNA prepared from the test cell sample or a
complementary DNA (cDNA) transcribed from the mRNA is used as a template in step (a-1).



10

15

20

25

30

35

sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID 10 NO: 41; the nucleotide
sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 1.99 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49. 15 2. The method

of claim 1, wherein step, of detecting the expression of a
6. The B L R i BT o G EEUE AR Gl e the sep
of separithre pdihiddlgutidecihginearchybirgénetdo ¢hB frotyribcléetidedsatopted in

claim 1 or to a complementary sequence thereof, or with a probe

comprising the polynucleotide; an etecting reactivity. 3. The .
7. Thepsihgd § %?afim%, Y HeHE ki ﬁ%%@g ) s %%Pgﬁaraﬁmg or
selectifigr @Mmsprcéﬂmmm progmiitﬁmdﬁuaaidgl‘dsﬂg(cﬁﬂi@tummm&sion ofa
gene s@%@é@%ﬁﬂ%@g‘fb%e&ﬁ@st %fli{kedﬁﬁ‘it‘@%?i Cﬂ%&‘l‘i/&; er,eéﬂg@oﬁ§genes.

of detecting the expression of a polynucledtide that can’hybridize to the
polynucleotide selected in claim 1 or to a complementary sequence

8. A ni&éthrebﬂ’o@@astmt’s@ dh'mﬁtetﬁxsgcﬁ (AR )epnduciingrgensm amplificaiienl L sibdch
compx@sé’é)!}{gE@rﬁ%ﬁ‘&%tgg{%’g(fﬂé%{?& fg%lg%%(f%gﬁmple as a template, and a

primer cornprisin ucleotide that can hybridize to the 30
(V)a Dol HUIE B S e REYTA RIS & Iwﬁ)té?y%ééuéﬁcé& 40, 42, 44,
46, 48thereof, or a set of primers comprising a polynucleotide that can hybridize
- . 10 nucleoti el in clai to_ac lementary sequen
v (RSB %?ﬁ%?%i&?ﬁé%%%%%%%%ﬁﬁ?%%%%%’ﬁ%f AR i and
COMPRFEYHORBHRPAMUSORRHEI CHON AT 8P AReer o B 188 Co Islatpneobpre o
more S9MBleMBTIANRMNMbh(RNAR§iRRSeaITENID e MRNAISIsSed a9 242, 44, 46,
18, or STOIAEIN 215D (.0),.06, &, The method of anyene of daim 49,5,
’ ~wherein the detection step is followed by the step “of separaliiga™
(vii) a@rsAnphetisciplgdivighp g pnsgesitor celpfPomnas ersnacteursamisigs oy cell and
enco dg?gﬂﬁ%%&il&ﬁilﬁ@ ﬂ%@ﬁﬁﬁiﬂiﬁe@ iader ‘é’&‘iﬁ@é‘ﬂ U@%ﬁﬁﬁiﬁ@ﬂﬁ@%&%&%ﬁd@
of detecting or .selecting a s [ r ogenitor ing .
encod i e EREY B e RIS Lol et ot 1 oy 6 Wer 50
and consisting of the Corll, Pax2, Liml/2, Lbx|, and Corl2 genes. 8. A method
(viii) icgrgﬁiﬁ%%i9§e‘§@éﬁ%ﬂge%ﬁ§e‘§%ﬁr9M@ﬂ%&&ﬁ@hﬁ’%@ﬁﬁfﬁ@f}&%&ﬂv&%ﬂ and
10 comprises tfgﬁs%%) of detectlng a protei sela%:te,d rom: (v) a protejn
COmPIIEm pRiSHg the DG R AL Y SEBTDIENS 19 P/ oid sequence
of SEQADMN 048, 48403603 {yila otdintthatisoselectively expressed in a
GABA-producing neuron progenitor cell and
9. A method for detecting or selecting a GABA-producing neuron progenitor cell, which
comprises the step of detecting a marker protein translated from a marker protein mRNA
transcribed under the control of a promoter linked to a polynucleotide encoding the marker
protein to express the mRNA, wherein the protein to be translated from the mRNA is selected
from:
(v) a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;
(v1) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence comprising an insertion, substitution, deletion of one or
more amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,
48, or 50, and/or addition of one or more amino acids to either or both ends thereof;

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
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comprises an amino acid sequence comprising an insertion, substitution,
deletion of one or 15 more amino acids in the amino acid sequence of

SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 447 46, 48, or 50, and/or addition of
one or more amino acids to either or both ends thereof; (vii) a protein that
is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to

enco décpélj%n i %@&%ﬁﬁ?ﬁ%‘ %&Qgﬁzﬁ el )%%gcrfg){gxgs?ﬁ;? N nteidotide
encodfjy Fmﬁfeézésaa%cs g&@&%%oﬁﬁc A hetiraf progihifin 4N 4 ds. or 50;

and comprises an amino acid sequence having 70% or higher identity to the

(viii) AP ROASSILRBGE:19T NG, éﬂA%ﬁﬁmﬁguéﬁ 41%1114% Lf)l a8 38eell and

or 50. 25 9. A method for etectln or selecting a GA A-pro cm neuron
COMPHEHEH B AWV ISRABERETLRS e/"sﬁé SlP%fe‘Eé‘i%ﬂHéj & msﬁs@mafmequence
of SEGdhshted frhrida T623Red urdteibdmiNGS, ratiscribed under the control of a

promoter linked to a polynucleotide encoding the marker protein to

express the mRNA, wherein the protein to be translated from the mRNA is
10. Thegmethadl Haheind @)% phetsin dommsisris ahecting s fricde gommetsest the steps
of: SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; (vi) a protein that is

I neyrqQn pro enltor cell

o R R el

9 &€letion of one or more amino acids in the amino acid sequence of SEQ
(e) detRgiM@réhicdivid, 36, 38, 40, 42, 44, 46, 35 48, or 50, and/or addition of

one or more amino acids to either or both ends thereof; (vii) a protein that

is selectively expressed in a GABA-producing neuron progenitor cell and

11. Ths methed gdamycapehite ditelhavhsisiibesienaionsstingsrobondidibnshe step

of sepiaBROlyGUTROlieRIRNCOHREIN 8raBYRRACK ISRaMancAQESERARNO: 2,
4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; and (viii) a protein that is

selectively expressed in a GABA-producing neuron progenitor cell and 5
12. Thegnephibsfamnnminofadiined terde Wawitly 1096 dBdghedidengietodherogenitor
cell m&‘ﬁ@?@@%ﬁﬁh Eéﬁﬂtﬁﬁﬁ C;d%; %ﬁgé}@tea’;?c%n?@as’@ ﬁg?gg%ndc%dé%% 8a gene
e methad .of c or r of detecti e
st 23 B5 RTOCO B B BF GO LNl B X LeP O pIE R

an antibody that binds to the protein selected in claim 8 or 9; and (e)

13. A deteciRg-caastiviaHA. ?B@daﬁ 0610 eé?ﬂ%ﬁcﬁ eI ME& G 1Brobe, o
the detectjon, step is follo e ste of separating
primere e RS RIS B V§ ROPESH R HE BB lpigieonde that can

hybridize to a polynucleotide selected from (1), (i), (ii), and (iv) below, or to a

. complementary sequence thereof:

(1) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49;

(ii) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide

sequence comprising an insertion, substitution, deletion of one or more nucleotides, and/or
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12. The method of any one of claims 8 to 11, wherein the
GABA-producing neuron progenitor cell marker protein other than the
protein selected in claim 8 is a proteind8ncoded by a gene selected from
the group consisting of the Corll, Pax2, Liml/2, Lbxl, and Corl12 genes. 20
13. A kit for detecting a GABA-producing neuron progenitor cell, which
comprises a probe, a primer, or a set of primers that enable detection of

additléﬁ?l)ﬁéﬁémf }é)ﬁ@c%lﬁf)ﬁ‘ééqg‘%ﬂﬁ%%ﬁ&%rbﬂt W@E@fﬁ%mmt wl6abdequence
selected fro i) below, or tp.a complementar se uence

of pos{Hgpsdy %Qéﬁéﬁé lapie: c%ﬁ#ﬁrf&fﬁﬁ?ﬂé‘%i?&%%ﬁﬁ’e &4 7102079 in
SEQ Iﬁo&@oasm@&m@im m@ﬁ@@f@@ﬂﬂqﬁhé%éﬁ'ﬁﬁem&ﬁ@eﬁw@f 33; the
nuclco@%'@@&?eﬁgg 691:%@11%1@ Q0 BNO; R e RIBoide Renuenseief sequence of

70in SEQ_ID NO: 33; the nucleotide sequence of

Posm%’&sﬁ@ gfé% 2%%@2‘%%%@ TD%%WP%@&E&%%@%%%%P to 2325 in
SEQ Iposifiods; 1B8 ioc2dfienSHEen D oNtsBitnthdSnoc?8dfide SEGUENDE O/ ! : the
nucle&%’t’i@ i'lgg f%%%énl@ %&9 @1%'91 éalgﬁ%f Rlldflgfgt'ﬂ% %938&9&?{ %ﬁ’gnce of

osmons 15102325 in SE eofifle sequence o
Posm%ﬁsﬁﬁ%ﬁe 185Q4m 94Q P ’ﬁé N@ nyglegiids sefushae doeriiers d to 1766 in
SEQ IpoNitiona3; 19tie i kil Stequinds Of pé&ti@@sﬁ@@le@mezsmwo 45;

i EPAEORARIALRI0 SRR NG LRINBNMCIEIR SRS frtci
newrompEagRRIkIGE s bt BB iessuede T ateespt pradifigndo a@ﬁbf@r&lﬁoude -
comprﬁlﬂﬁ@&ﬂﬂ@ﬁﬁ&ﬂ;@ﬂ@sﬁdﬂ@ﬁbéQﬂ"ﬁﬁlﬁﬁﬁrﬁﬂl agmm:mdrssgqpmw@? qodeshRileotide

oti ertion. substitution, deletion
seae L ok e Bt s s 668
to 2778i{ReYHS? Bt @nda: ﬂbér@ﬁflq‘ﬁ@fesmméﬁ@é pedtientd3dfipashbinsSER o NO:
35; th@ﬁ@&ldﬂtﬁEin@eh@ ol ptheriaHsendige SequUanTE@IDostions i/ kede

ns leqti n 05| 5,668 to 2770.1n
seane e L L I3 o b iOr B s paptgns 15
to 232®W@$Dth@néélébq@e@@ﬁi@%@@@goﬁ@m@omg $0@106imMSEQ ID NO:
43; thé\lﬁcﬁgtlﬁ@sé’t&wéﬁ@éiQﬁpﬁ%ﬁﬁﬁ@%@@@@@ﬁ?‘§{@@ 0 233545 RELHIRNG:

39; the n cleo nc 5 t0.2325 in SEQID NO:
que PEAISCIdE Spohence oL SIS 19 SR SRS IO osiions
196 tonlidé andd eldublieetsf apdsitions 199 to 1950 in SEQ ID NO: 45 the
(iv) 2 PHSIRQUERRRAHEHER Oh POSIINBAILCILE0 Iy SBRIRNE, HABMNE ducing
nucleotide se %f pﬁ ifions 196 to 2262 mé Q ID NO: 49; 10 (iii) a .
neuron BIORERIE 4L GHEIS NG ot L EE ASURRaChaRy e el pgleonds
compr3ixB Abprogimitige neprarcpdgesitornsel [7 xbicl $iybrigk@sinder k the nucleotide
sequer?éé' BQ%HEI@BQ@%W’E@Z@W A 95‘%@00@@8@%{?&45‘&@%8@}%&&@ f positions 668

sequence of positions 178 to 2280 in SEQ 1; the nuc eotl

10 2770484 4R\ dshihe el f‘&%@/é@ﬁ%@@mﬁ?ﬂﬁé@st@ﬁa%&%a@ SEQID NO:
35; thsagcienddeofenosittons Hedtitm? 799 tin SEQIHBRQIBN S Ti‘lmﬂe@udkemlde

sequerﬁ?e%%?tf&ﬁlgq§§l9@§3]ﬁ%{% g%ﬁ)”ﬁél':‘.%]%g%%%éﬁ HE!: §1I Igosmons 15

sequence of osmons 199 to 2100 in SE eo I
to 2325 1 m SEQ ID NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO:

43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions
196 to0 2262 in SEQ ID NO: 49.

14. The kit of claim 13 for detecting or selecting a GABA-producing neuron progenitor cell,
which further comprises a polynucleotide that hybridizes to the transcript of one or more genes
selected from the group consisting of the Lbx 1, Pax2, Lim1/2, Corll, and Corl2 genes.
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sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide
sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 20 196 to 2262 in SEQ ID NO: 49; and (iv) a

15. THRA¥C seNdes eRoRding;sHateln Hialls eelaciyehe Sxrassedima cord cell.

GABA-producing neuron progenitor cell, which has 70% or higher
sequence identity to a polynucleotide comprising the nucleotide sequence

16. A gt posiitersing 8rteck280gra SRG ADpNOudintheanuoigoigensequehoehofh

comprRRSIHRAR IRAIARR Tl REQIRNQRciBg AYflectide sequence of
positions 668,25 to 2770 in SEQ ID NO: %3' the nucleotide sequence of

(v) 2 PRIEHIGILIPE R 355 3PS B S REPC3 8T HEQHAN e dedfreifoe 40, 42, 44,
46, 48pasitipns 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of

(vi) a %%%éﬁ&?ﬂ?a@%%éfé%%?ﬁé%@s%@ ﬁ?é@a&%&%&ﬁ&%ﬁ%ﬂﬁﬁggxﬁor cell and

ositions 15 to 2 ID NO: 41; the nucleotide sequ ]
COMPIEEEFH AT RFFOFE{RPSER RIS A% IHe Hory sBbRfdinsudnlstion of one or
more JoBitianild 99te 1BERIAGEQURNOCESEMEMbile@ide B 36RO 4N, 44, 46,

Sit] . in.S 47 or.the | e ,
48, or B e e T Al S e S SR
(vii) 2 gepbafiriabissealssting s aBRSs BHa P retisAusiBg SsHEMCRIP S Sifieheell and
encodédriher sompIisasidoobitigetide thathybridgizes tadneoiansenplefientide
or. more genes. 35 selected.f up isting Of bxl, .

encad e B A N e A, or s
and  fyrther comprises a cerebellar cell or spinal cord cell. 16. A kit for
B p e Ao plogtt olland
comp RS A e SRR oy BB R T GG e

of SEQ2ADAHO 4%, 48 40P 603 HfladrctéidthdBivséldctively expressed in a

GABA-producing neuron progenitor cell and comprises an amino acid
eguence comprising an insertion, sulstitution, deletion of one ar more
17. A B hioSSI00TR Rh SIS B AR ESHRE B RicH B4 S5 6185
compri@s 4nclnurdsotideAd roprsin aa gty aud vt o oeedorgaonerimmipe gdidknked to a
promdi@bNELAU AR SIS ANRIRILY A RTRGIn halds:sg'stively expressed

in a. GABA-producing neuron progenitor ce encoded hy a
() & R BB YA 25 RSP SE e LI o 36 38,40, 42,44,
46, 48patyrilicleotide encoding the amino acid sequence of SEQ ID NO: 2, 4,

(vi)a Ef%te?iﬁ B iégelégti\‘}éy%ﬁpﬂa% Q% (g‘ﬁﬁ&—%%ﬂ'&ﬁrﬁr Hé%ﬁ}]ﬁhk%“nitor cell and

selectively expressed’in a GASBA-pro ucing neuron, progenitor cell an
COmPLi3eT A} BUNG A R UHEF SOTRSIRBS AR IRRF 709 SFRTH HEIRIiE 98 fene or
more @niifceacisl isatjoandec abiAECUERNTE ) 3B, 86, 384484 A5, 48, 46, 418 44, 46,

48, or gb?zgld/or addition of one or more amino acids to either or both ends thereof;

(vil) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50.

18. The kit of claim 16 or 17 for detecting or selecting a GABA-producing neuron progenitor
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17. A kit for detecting or selecting a GABA-producing neuron progenitor
cell, which 20 comprises a polynucleotide comprising a polynucleotide
encoding a marker protein linked to a 6fromoter to express the mRNA
translated into a protein selected from: (v) a protein comprising the amino
acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
(vi) a protein that is selectively expressed in a GABA-producing neuron

cell, vﬂ{@g@aﬂ%ﬁ%ﬂme@m@ﬁ?yﬁwaﬂm@ @hﬁ@ﬁﬁﬁ@@d@ ggfer?ﬁ@a&@abd by
insertion, substit ion of one or. mor. S, t e

one o R T R 2o e 3 0L 0o 75 o L. end

Corl2 gaagsr addition of one or more amino acids to either or both ends thereof;
(vii) a protein that is selectively expressed in a GABA-producing neuron

rogenitor ceIIa d. encqde ucleotide that hybridi under i
19, T R R 0008 LI e B 0 G GTA SRS e R or oine
cord Cséquence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; and

(viii) a protein that is selectively expressed in a GABA-producing neuron
p r.c mprises an amino acid sequence having 70%_or

20. THg a?@mﬂ St s adi SERELHEEPOF S £ (ordEegion 4 Bekinie cel.
38, 40, 42, 44, 46, 48, or 50. 35 18. The kit of claim 16 or 17 for detecting

21. THISEIRURG:2 SHBARIBENGNG Nel gﬂ?ﬂ%fﬁ%@ﬁ’ £5EH e 1y ﬁfl?&r dILA.

comprises in combination an antlbodyt at binds to a protein encode
one or more genes selected from the group consisting of the Lbxl, Pax2
22. A netidt] GiordkeanohpGor i 2genese Shk9isldtee kit of nyiidiecatistaipns 16 to

con A ORI el 00 e, T

of claim 15 or 1 e target c etection is a
) CO%%&W@ i comppoting RETRie SFHI A 95 i HorenpanareGAR A aihuging
neurocprdgeelitéorcddiegton is d14 or dILA. 22. A method of screening for a

(I de?é&’ﬁ{%@{%? g(l"ﬂlek% %H%‘f{ﬂ{g égf qllflf H@%@%}fb& 19(:%‘1(1: In{%@{%%rgpogemtor

proge hich comprises T estepso ac INg

cell, Wiy oy igizg ten mﬁi%ﬁ%m@@ﬁﬁaﬁ@imﬁw@m;{m(;ahgndﬁw) below,
or to aﬁﬁmgmm@gquaeﬂc@ﬂﬁ@bx_detectlng the expression of the

cleotide of a. GA iNg neuron enitor ¢
6 = B A L AL S DT e iy g s
NO: Iptewuckiofisla sswplentdmenjises lidhée 2héhdarS Bl albdNfaudidatidacieotide
sequetEyBPHSiIEJheqascieotide BESIgNERNehP9SitiaR S Id8id280.th&ER dRitions

o e e e e e
NO: 3@3’;}{@@1@@@@@gq@gqg;ep.ﬁpo@ftp@@ﬁ@ﬁgo 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49;

(it) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide
sequence comprising an ingertion, substitution, deletion of one or more nﬁcieotides, and/or
addition of one or more nucleotides to either or both ends thereof, in the nucleotide sequence
of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127 to 2079 in
SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33; the
nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 33; the nucleotide sequence of
positions 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions 199 to 2325 in
SEQ ID NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID NO: 41; the
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130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199
to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions 199 to
2325 in SEQ ID NO: 39; the nucleotideé! sequence of positions 15 to 2325
in SEQ ID NO: 41, the nucleotide sequence of positions 15 25 to 1916 in
SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ
ID NO: 45; the nucleotide sequence of positions 15 to 1766 in SEQ ID

nucieﬁigé i&)u‘?ﬁég% ﬁﬂlﬂﬁel SRAVEITR @W?ﬂ@@f@th l@g@ ﬂ%%%@t?edﬁl%@nce of
o . (U Ooly, .e _O N rotein that IS s€jeclively .
posiigg O R A T MR THetv e Thgaar T el bS5 o 1766 n
SEQ itbMpriésaartbemindeatitt seqerncetpestedslpa miléatide 30 ID NO: 49;
(iii) a 5@@4@@%@%&}6&%@5%@&%@9Qa@wfmy gﬁila‘_%y'g@,@cpfxp@@%m%ducing
I | |
C

nucleotides, and/or, lon.of one.or more nucleotides to either or both
nm%ﬁa%gfﬁéﬁ%&‘?‘%w?é %}E}H&'@Ss%%ﬂ?éﬁcﬁﬂasmaﬁfé@%%@ DRBYR eSS

compﬂﬁmdﬁmhémﬁdﬁ@ﬁdmeqﬁ @ndﬁi@ﬁq@@ti@ﬁ&&ﬁﬂﬁ&@@) INCBEQH®nucleotide
sequeNPoBpHRRIDHCIERLIAS 390 R @%W%“%@%%%éﬂ@é&é%}% 'IJ\QI% Ol}_é)ggi_ons 668

33; the nucleotide sequence of positions 130 to 2232 In S NO: 35;
10 277 PR Bt A et e BUs s fosauRice sd RYSHBRSIASEE 3 Ne SER 1D NO:
35; ththexdeotehtidesagaerice dfipasitiths 29916232 D SBQIN NOn@dedtee

. cleqtide: it 2325, ;41 - the f1 ...

o SRONSE SRS 107 SR BB ol Fosions 1

to 23%éd&é@ﬁa&Eﬁh&%%ﬂﬁ@@ﬂ%i@@wmﬁmﬁt@w fDNE14582$Q ID NO:

43; thevelediti sequaenea dppatiionsHlida I76mISEQHD NON: 4k pidhketide

sequeﬂ]éécg) %gﬁiggsgltl? 0§ %’fgé)l%%fﬁ%ﬁ} t:(.)4%'2612 4k %Ecg?egadél Cs)e T eﬁcglgf%ositions

polynucleotide encoding a protein that is Selective y expresse%lln a
196 to@&@%’-‘p%éﬂé‘@h@ir progenitor cell., which hybridizes under a
(iv)a §ngam@ﬁ@m%@%ﬂm§%iﬂ ggp}fé@ﬁe@ Qﬂﬁél’tjﬂ%A@mducing
seqgquence o SIHoNS Q N nucleotl .

neuro g S (30 A NG achh g eotce

compriging sicBustqsbisit 6peIeBS: @b DpTloRs SERII NO isS QLI Nsdtidhe nucleotide

sequeWﬁE@QQﬁ%iOf&%x}@gég%j mggg %Pe&l%le%ﬁﬂ&%c[ﬂé?@ﬁgfﬁosiﬁons 668

e S 0 N . ; n | .

o 27 e S0 e S DA i R AERSAS o

35; theayelentideoicgueitiord posity 232800 SREY) D NES 42 Ns dlictkotideleotide
RhRastiensLs ta §BEPTH SE¢ uéiSe ' iti

i e

t0 232 D S NG o Tt 65 o RS dr i I 18 D NO:

43; theeyclentidcofegositiond [188itm2 282 tin ISEQUITBNQ IAKN@ndS1 Shfivjualeotide

sequeRIIHEIGAHAS BNEPH1RY f RICEE D @Y. 15 SRle ol G- RUMESSERIAA of positions

196 GABA-producing neuron progenitor cell, which has 70% or higher
ms"e%q%dr‘?c%ﬁ@eﬁi%@o %9polynucleotide comprising the nucleotide sequence

of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of

23. THQSHINBS &?&JH:@W%@&%}BTN%& the ﬁéﬁﬁ@g? d%?sgg{q%{%c; c%fmpound which

positions 668 to 2770 in SEQ ID NO: 33; the nce o
detects IS FFRECIHONG DD PAYBELS IR . 5235, the nucleotide sequence of
positions 199 to 2100 in SEQ ID NO: 37; the nucleotide

24. A method of screening for a substance that is effective for differentiating a
GABA-producing neuron progenitor cell, which comprises the steps of?

(IV) contacting a test compound with a cell that can differentiate into a GABA-producing
neuron progenitor cell; and

(V) detecting a protein selected from:

(v} a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;
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sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide
sequence of positions 15 to 1916 in SEQ ID NO: 43; the nucleotide
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 25 196 to 2262 in SEQ ID NO: 49. 23. The method

(vi) a plotainhaiiswhliehilielthet sematines SleB AlhrofsalecparanGRastad cell and

which. detects the expression of.the polynucleotide, i (I
com R R LR e e e e o

more ABPAYESdadhTARBDAcI IS RIS HE? @éﬁﬁm&}é@n%rﬁsééatﬁé &&ﬁ@oﬁz 44, 46,

48, or @w)a@ﬂmgﬁaaﬂmt@%ﬁ@ r@;p@@wawﬁﬂoaa@ﬂ& taaélgx%@ @Ffﬁ%@%ﬂ@%@tﬁ@%@o@
oduc%%C ron ro e l'[OI’ ]gg detectln rotein

(vit) a?e?ec e%h rtolrsnS ‘Seg & compr |ng ﬁg%\giedl &%881‘6’? cell and

encod SEY ipouplestidy e mrw@mm sy 8yt orB01e2s (vip pypomeiteotide

encodth@tis selpetively LyREassed tre GPARA:profutingnarran prgeniter aglly: so,
d and comprises an amino acid sequence comprlsmg an msertlon

an substitution, deletion of one or more amino acids in the amino acid

(viii) spydeincbad i SERCHY ¢lD::2yrdss8d 1186 (B8BAG paR i @Beud8) mrogenitor cell and

comprRRd/Q Addition;iafene-ALMRie-3Ming @Pﬂéﬁ@r‘?&é}%tg DD SRER DeieRfuence

fSEéﬁ%%@t protein that is selectlvey expressed in a GABA-producing neuron
° of-Celf %’n%g eftebledpyh poYutietiide that hybridizes under
stringent conditions to a polynucleotide encoding the amino acid

25, Aﬁ%ﬁ&b%%es&feét%% %Hﬁ@ul?st&c%ﬂth%ﬁs%ﬁbéﬁvé%m%ﬂ‘é@eﬁ%&n%%o and

VIII) a pl‘OteI IS Se eCtIV ressed in a GABA- pro ucing neuron
GAB AR GERTGR QSR R BBHIN §v irhAampHEER Gegieiicethaving 70% or
(IV-1)higitectidgrtibstedhpamihoalisl stighencs: offREQURNGS 3, GABA -Bfaducing

- neuror?Hg ‘%@nﬂgy é‘rezh 46448, or 50. 25. A method of screening for a substance
t1s

effective for differentiating a GABA-producing neuron progenitor
(V-1 deipciingareakmpisesipn g qspicdirom gwankes RraseingniRld Eemmpdsdainder the
controw\ﬂﬂ’la@ﬂﬁﬁdfbatlﬁﬁc@cﬁtﬁ%rpﬁl}@ﬁﬁzlﬂm& GRABA R 651 RS ARHERIIOGRIES the
mRN &e )[}’ (V-1 r%%ec in a5 [k% d@rote%tra%@;& 1%' gr ére&eadr?arker protein
r

ranscribed under the: control of a promoter lin
(v)aWﬁmw&ém&ﬁ@wm@nwmﬂéﬁﬁ&éms%é HARNA3S, 40, 42, 44,
46, 43\egein the protein to be translated from the mRNA is selected from: 20

(vi)a ététeég %%g el 1@%@%{%@1‘658 ér&%vﬁl%%pﬁr Nevadat fogSE cl)%l? \pgrloel%tof c?e%l and
COMPIESES S BBAEIM @@ﬁmem@m{@@m@ m@@"@@m@ﬁhﬁéﬂi&m, deletion of one or
more amino acids in the amino acid sequence of SEQ 1D NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,
48, or 50, and/or addition of one or more amino acids to either or both ends thereof;

(vii) a protein that is selectively expressed in a GABA-~-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ IDNO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50.

26. The method of claim 24 or 25, which further comprises step (VI) of selecting a compound
which detects the protein in step (V).
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comprises an amino acid sequence comprising an insertion, substitution,
deletion of one or more amino acids in the amino acid sequence of SEQ
ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 466325 48, or 50, and/or addition of
one or more amino acids to either or both ends thereof; (vii) a protein that
is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to
27. A agabihasieaidleiene GRAhe amigatitreaquenaa 0f SHQVRINQodpfises the
steps GF: 36, 38, 40, 42, 44, 46, 48, or 50; and 30 (viii) a protein that is
selectively expressed in a GABA-producing neuron progenitor cell and
(VID) eeaiphses o aprnetiidstatelte oroing 0% dBrighedidartinewothgrogenitor
cell; amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48,

0,.26. T th f claim 24 or 25, which further comprises step (VI)
O Ao SN 6 o ECRRBLL b CtER e By B of

claimsnl isetBodnidr producing a GABA-producing neuron progenitor cell, which
(IX) cEOMREIYRS JOIE dSTERSOfr (¥¢IL-RRIAINMRY Avgel population potentially
containing a GABA-producing neuron progehitor cell; 5 (VIII) detecting a
GABA-producing neuron progenitor cell using the method of any one of
28. ThelgmoduttionlrBetod (0l girowihgiiece Haatotiaa-prabicoe danrstepditti)or cell
is use®® 08 BERAVElRN MG od QhaRil:2itowhespishthe GABA-producing
neuron progenitor cell 10 is used to treat spinal cord injury or cerebellar
degeneration. 29. A GABA-producing neuron progenitor cell population
29. A oiitBinentdinthezstepso b\t obtaiing putaiopofutatiah yotentiafly of:
VIT) GOARIRNG R BB ARRIGHUGIG ARY L REREENIRT AGSN. 3 Y hL JRIGEH it
(VID or sele(gt}ng a BA-progucing nguron prgggnenitor ceII%lging tﬁge mﬁg&%ﬁg?em or
> any one of claims 1 to 12; and (IX) growing the cell detected in step (VIII).
(VIII)3ptchtiragentitoridete Ginb Anselreiing e sAB i dpadiieioglineiigthe method of

any Or%rgggﬁ' L. Gell, whigh, 20 comprises a probe, a primer, or a set of primers
that enable to detect the expression of a polynucleotide that can hybridize

(IX) grguipp s seibontrs ed et ML), (i), (iii), and (iv) below, orto a
complementary sequence thereof: (i) a polynucleotide comprising the
leqt) ence of.position t0 2280.in SEQ ID_NO: 1: the .
30, A B S L DA A Ik B I e, whieh
comprigs|a driefes, 250 EBTepCR 1 pOSIIBGE 669 tagivtod STt D Noessond
polynileleididaseahense akpasitippsddddnide 32 taEfbHY (NQi$ M eand (iv)

below SS AR SRIHENGER, AL RISONRA R 10 2100 In SEQ D

ce

(1) a polynucleotide comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID
NO: 1; the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions
130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of positions 199 to 2100 in SEQ ID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
sequence of positions 15 to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15
to 1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO:
45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide
sequence of positions 196 to 2262 in SEQ ID NO: 49;

(ii) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide
sequence comprising an insertion, substitution, deletion of one or more nucleotides, and/or
addition of one or more nucleotides to either or both ends thereof, in the nucleotide sequence
of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127 to 2079 in
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NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO:
39; the nucleotide sequence of positions 15 to 2325 in SEQ ID NO: 41;
the nucleotide sequence of positions $% to 1916 in SEQ ID NO: 43; the
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 30 45; the
nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the
nucleotide sequence of positions 196 to 2262 in SEQ ID NO: 49; (ii) a

SEQ IDoNougle,mmmm@g@l@f@@ﬂgbsat1&§%@gtﬂy9m6&ar§§@9ﬁjm@) 33; the

'nucleo%ABAé%%%gC% gosf uro 6;%%%% P nﬁk@i}vﬁl hfigogﬁg rls%%%%%@éggeme of

positignsdAfoie sLsHRIER IBeIré(ﬂoNoﬂameug}ewmie seqolasddg@itiios 399 to 2325 in
SEQ 1BAditionsfing.eldnpie Ruyalert &glaﬁﬁsqgrt@m?mgfgmw Hethe

e e B O b S e cpnee of

positignscl@6tidd 3&¢)irehEe dPPesitibhst B 8ud 27ide wrGERdDAPEI LS to 1766 in
SEQ IWR@OE@e&%ﬂ&ﬁﬂ&%&f&%ﬁ'@&&éé@&&%ﬁﬁ% 'fb@%@i@z"ﬂ?sé@  1BNO: 49,

nucleotide sequence of positions 199 to 2100 in SEQ ID NO
(i) & R e RGP o SR Eg 16 961 SEGH) NG Gabroducing

neurompoigetider setjuwhish b paditiensiileite 28254ntSE(JitDMNG a4iblfhaedeotide
compristh {de, SegHED §§q9£1%é5$q%§1§1§1{9 218 @%(R é%g @ thethe nucleotide

nucleotide_sequence of positions 199 to 1950 in SE 5; the

SeqUERfGHE BRALIARY LrehtR OV BdEinGhe I%N@ﬁe%lﬁp@tﬁ@ﬂ@ RP@“W(SHP@“OHS 668
to 2770Unl SEEE SN ueicehefpokitinds k98 dac2 262 iRiSER lm)l‘ﬂ@zm nﬁlrsm ID NO:

35; th@ﬁwé‘&ﬁ8§g§ugﬂgg 9}‘;}%&%‘3&%@9‘?@5 '{%6 ?311 %5;%@ e%%re§§ e nucieonde

neuron pro enitor cell ridizes un

Sequeng; ﬁé@ﬁﬁ%’é‘ﬁaﬂfg?wtszé Hadsko Qothpriggptide seReotile! positions 15
to 23ZSQQLE@&}DWIQIﬂ&lﬂﬁi&bﬁ&ﬁﬁbtﬁl@ﬁ@o@b@mbﬁthBtBQ@@@ElﬁiSEQ ID NO:

t 127,10 2 | otlde
o5 SRS AELIRRYTR ) N K6 MR o
sequeRERIRIIONpdSitiohE6E30 &;‘5@@2 Ih@séb oD theowgsetide ﬁﬁjblémﬂj@f positions
196 toSERISRCERD) AOStipn®182ito 2100 in SEQ ID NO: 37; the nucleotide

ostl ns 199 10.2325 in SEQ.ID.NO: 39; t
i)« SEREREE Tl ORINE 1800 SRR R L N hhagoaocing
neuronspipgsiesielositishshas 16791 dighsrenipmoidasithe ayclbotdicotide
compr%ﬂg%ﬁ&fd@gﬁgl%@é@&Ef%ggi@idﬁssﬁ@t@bl@ B HOLINUCIBONR e nucleotide

seque%Céa ) EOESZHO ! ggﬁ gchzoli% %ﬁgﬁéﬁﬁ@ NO: 47 BJ%\FI%Q%%E% %gsmons 668
to 277@@13/:3Eﬁé&lb@eﬁ&o@mgl@;lpom@rmna@ns&@fqmmemﬁdss&ﬁi?nm SEQ ID NO:
35, m%@@oﬁ@%ﬁ@m%%%mmm@@M@@qu@d 09, o iR tide

nce identi ly o{g)e comprising E%}ﬁnucleotldes uence
S@que%“f%?}@?ﬁm’&% %@%ﬁfs%é NO* PGS SeayEras ol gpsitions 15
to 232posifibfs L2 b Qnﬁhamlﬁmtiﬂ): sEQuahefmucitntidd SeqieheéndBEQ ID NO:

43: thPAKHANE B, 1024 (9 1B REfes O lﬁotﬂ?mlﬁgt}@@ S‘é@%ﬁ@ﬁﬁc‘?@otide
ons 130 t0 2232 in SEQ ID NO: 35 the nucleotide sequence of

seane oo 5300 SIS ST AT os S e gpsitons
196 topftiflonSEQAIDIRA2849n SEQ ID NO: 39; the nucleotide sequence of

positions 15
31. The reagent of claim 30 for detecting or selecting a cerebellar cell or spinal cord cell,
which further comprises in combination a polynucleotide that hybridizes to a transcript of one
or more genes selected from the group consisting of the Lbx1, Pax2, Lim1/2, Corli, and Corl2

genes.

32. The reagent of claim 30 or 31, which further comprises a cerebellar cell or spinal cord cell.
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to 2325 in SEQ ID NO: 41, the nucleotide sequence of positions 15 to
1916 in SEQ ID NO: 43; the nucleotide sequence of positions 199 to
1950 in SEQ ID NO: 45; the nucleotidé5 sequence of positions 15 to 1766
in SEQ ID NO: 47; or the nucleotide sequence of positions 196 to 2262 in
SEQ ID NO: 49. 30 31. The reagent of claim 30 for detecting or selecting
a cerebellar cell or spinal cord cell, which further comprises in
combination a polynucleotide that hybridizes to a transcript of one or

more genes selected from the onsisting of the Lbxl, Pax2, Liml/2, .
33. A FRHFI T Belstang g seleung G AR A D CIpE B o RSP S igh . Which
compriigeshen soibprzdkah edelie aprotdinrdpited o cell. 65 33. A reagent for

(v) a (RSISHIRG T RRIBHR AR AR RQEULIRG MEEIPITPRAGENItpraekaviichy 40 44,
46 4gcom ises an antibody that binds to a protein selected from: (v) a protein

’ C8ﬁ1% ising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40,
(vi) a gyt tHBiB s4BcHV AP efyessorote in @76 i5-peldutingynexprepsegtitar cell and

compRABABRAHYGING DRMORPERITRIG LN ARG FAMRIRERADAMNAESC S one or

sequence comprising an jnsertion, substitution, deletion of one or more
more AR ASIGHLN A RMHAA AG A SRANERTRRCE S SR th Nb:3F; 465383148, 44, 46,

48, or40, 424/44 pddificdiBo DoE0omndteraadditiar df torsthermpbe thraiide deits fo

..« _@ither ) : ii ' is.selecti e
i i e S ot LMD RN ki R N AR

encodgb R adebitds titnidivR dircrrdrnEReeskRrgHPRS B a polynucleotide
encodp@yhelelaotidecié nepaing: theSHAYND 206 SequphcGr oI KEQ 4D, MO 43, 48, or 50;
and 34 36,38, 40, 42, 44, 46, 48, or 50; and (viii) a protein that is selectively

.... expressed in a GABA-producing neuron progenitor cell and 15 comprises
(vill) Rrgieim&ratit sirisrbecraiintg d 006 PRI IBGig AU Sraaenieirell and
comprieguenaeief SEQJRNMCE Ravind4086088icher dbntify ABidGirod dcdftseduence

ofg}g@i%?%i%ﬁ delgctpg,qr §§|%§tigg[ 3 SABA-prgducing neuron progenitor

comprises a polyriucléotitle comprising a polynucleotide
encoding a marker protein linked to a 20 promoter to express the mRNA

34. A teapshated fdtectroielslsalaste GREN-HY) A bIMieiBreMRHsHathe aminich

acid sequen f SEQ ID.NO: 2, 4, 34, 36,.38, 40, 42, 44, 46, 48, or.50;
compf5 S BAEI Rai 2 SRS LHShOALS el Al RisFip ke t
promyieptfepipiceethamR Udniprsiascdriniming deid sdgeieddeotomprising an

(v) a pRseiieBnfhstiutienndrielion aiRBRRHAIITIS RDIND ACKS Y3 thE, 40, 42, 44,
46 48ag1|%8.a0|d sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48,

>or 50, "and/or addition of one or more amino acids to either or both ends
(vi) a theieiofthat 1s selectively expressed in a GABA-producing neuron progenitor cell and

comprises an amino acid sequence comprising an insertion, substitution, deletion of one or
more amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,
48, or 50, and/or addition of one or more amino acids to either or both ends thereof,

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50.

35. The reagent of claim 33 or 34 for detecting or selecting a GABA-producing neuron

progenitor cell, which further comprises in combination an antibody that binds to a protein
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(vii) a protein that is selectively expressed in a GABA-producing neuron
progenitor cell and encoded by a polynucleotide that hybridizes under
stringent conditions to a polynucleotidg encoding the amino acid
sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; 30
and (viii) a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and comprises an amino acid sequence having
encoddBy enbighgnid %@H@é QIREARIN ALY IRRULRSRIALIFRIPIND Bxd; Lim1/2,
Cor1 34 3§%%§ 40, 42, 44, 46, 48, or 50. 35 35. The reagent of ciaim 33 or 34
or ’f?)?% rgﬁnc?rsselectlng a GABA-producing neuron progenitor cell, which
further comprises in combination an antibody that binds to a protein 66
36. Th%QSQ%%q BY:09%,05 IS 9678 S8 IR H AHHRe AsplnSQNSIRINGRLIREN or
. .Lbxl, Pax2, Liml/2, Corli, and Cor12 genes. 36. The réagent of any one of
spinal crdela 10 35, which further comprises a cerebellar cell or 5 spinal cord
cell. 37. The reagent of any one of claims 33 to 36, wherein the target
37. Th‘é%%%gﬂﬁg)fﬁllggﬁgg%ec%% %3 %Pﬁ%’}l&&ﬁl'_ﬂ{'eotﬁge T&? {?%ﬁ%?gél?]}&n Hetection is
one of claims 33 to 36, wherein the target spinal cor celf or detection IS
a Purkgpia ¢5lbiILA. 39. A polynucleotide for detecting or selecting a
GABA-producing neuron progenitor cell for use in regeneration medicine

s il S S R B SIS i

isdid gy ézéé\fnplementary sequence thereof: (i) a polynucleotide comprising the

nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the

nycleotide .sequence of positigns, 127 t 79 in SEQ ID NO: 3: the .
30, R g D Aol ik o et o
use in FegdBetde B Ediriae ofprssitsabaloridmese2ion nrSEQABIbINBS v eich can

hybriditclgatisldsrruenck afipasiians @0 ()20 hSERQ YaNOs34:dhe
nucleotide se uen%%rgg#gositions 199 to 2325 in SEQ ID NO: 39; the

comp L A SN ME S bositions 15 to 2325 in SEQ ID NO: 41: the

(1) a pelyskadteidsapuepreansf hositidastis 11016 inl SEDIDNGS 482886 in SEQ ID

NO: 1NHRleQide Seaueneaf dgRitienssl 99719, 1950 in SEQ IPNS):3 ARethtcleotide
nucleotide. sequence %f o&% &-1?5%'1%26 n SE? ID NO: 47; or tiI]e ..

sequerG L ORI 55 B e B bR Y06 10 356 D HeSEEF (B NERASH g itons

130 topRy R inISBRIBENEdifig e profeitithatdguselectiely Expeeia i 90 in SEQ ID

NO: 38ARARRAUAIN g RUERR PFREERIEN 8ll AREIWhICRIEEOMPHASS RN ARURRIcotide
acid sequence encoded by a nucleotide seguence comprising an o
SCqUCTRE St PR AL el LN of haGhE PRSI FRYGOf positions 15

to 1914ddif6R) dPoN® ot Intremueietdcdesgie eithef podittnehiistth&280fins B ID NO:
45; thOHASANEIR %8&&5?{38%13?09&1%%%@@3 176510, 2499 1) RleRah NhehmiPRotide
nucleotide sequence of pasitions 127 to 2079 in
sequence of positions 196 to 2262 in SEQ 1D NO: 49;
(i1) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing
neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide
sequence comprising an insertion, substitution, deletion of one or more nucleotides, and/or
addition of one or more nucleotides to either or both ends thereof, in the nucleotide sequence
of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127 to 2079 in
SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33; the
nucleotide sequence of positions 130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of
positions 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions 199 to 2325 in
SEQ ID NO: 39; the nucleotide sequence of positions 15 to 2325 in SEQ ID NO: 41; the
nucieotide sequence of positions 15 to 1916 in SEQ [D NO: 43; the nucleotide sequence of

positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of positions 15 to 1766 in
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SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ
ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID
NO: 35; the nucleotide sequence of pdsitions 199 to 2100 in SEQ ID NO:
37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39;
the nucleotide sequence of positions 15 to 2325 in SEQ ID NO: 41; the 35
nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the

SEQ IDURleotideseryaneRafap U@Hé‘elﬁ%&%ﬂigé@!@éscg@z@ N@, HRO: 49;
e sequenge of posmo t2115 to 766| 67 SEQ JD 47 or the .

cleotide n
(i) & RS0 O o TERR 6 FORIEBH B 35 S0 S8 AP AN G4 hrpepducing
neuropptygecitotidd, evicotihgba pretemdbat issetectivehdekpréssqehipnacleotide

compr@ﬁ ARPIRRNSINGe RELISNEP @%@i{ﬂanQJhg’\fB'gbwm @E@Sﬂy REST £ the nucleotide
strln ent condition to a onnuc egtide co |S|ng1 the nucleotide

Seque%f@q??e?ﬁéétwflﬁég?.&éws\aﬁ@s@.N S ‘i%?r%? otifle STERRGHEE Bositions 668

to 2778eq E@doNIoskionseIRit it 207 & fu Sk QolpbiBRiddisthEinudettide SEQ 1D NO:

35, théﬁﬂa@eﬁse%gﬁé&%%g@ﬁnz}%@?@t@ﬁﬁé}lﬁ%ﬁg n%%q&ﬂ ﬁgaﬂgﬁoﬁde

sequence of positions 130 to 2232 in SE eotl

Sequeréé‘—q%?&% iorpdStihero9ie BB SE 1@1&@@1@%%%@%%@5 positions 15
to 2325eqmemmsunqm5emmr2@eﬁequﬁﬁmb@maﬁ IheorgaledtidEQ ID NO:

t d
s R S SR B
sequew@m@m&éé.ﬁ%%@mﬁﬁ@%ﬂ%é o thonuekafderigasagget positions
196 tosmzemcgmj P15 1766 in SEQ ID NO: 47; or the nucleotide

(iv) a %&%nuc é’x%:'e%'&“s%qal&%tt Ozf %6? hs %{% Dl Nec:s){ ﬁa%égdq (égBA-producing
@W\%I]é R 7
compr&ﬁﬁ%ﬁd%@ﬂﬁﬂé iequBRYr¢leatidasley QQHWEI%?Q? @mmhf@iqe the nucleotide
nce o n the nucleotid
seil;eg %&gﬁﬁgﬁ%ﬁéﬁ@éfﬁo %@g}l §E8 tg lebpt%ﬁe SSIUEDSE D positions 668
to et 5 ca88 a0t 27 20qnesE@{DIs0o88] IMdnEidandEQ ID NO:
35; théﬁga@aﬁ&e%feaaaﬁ%? &3&&&@%@@ 8 SR PN 1135:1@1% PUGEeatieRotide
nce of |on EQ ID NO the nucleotid
e e BB O S Tag 0 oo B B8 i brgsdg Posicons 15
0 232§eq1f&@é%ﬁ‘ﬁbsﬁioﬁh®l®@@d@232@wn@£@ ﬂbsN@nsﬂflﬁ thd Plciediidg ID NO:
43; thSRAMEBRBLIBASHIANT bosiackltoin>EIJELNG 3. Bycleotideicotide
T T T
i
196 tosttfireimcelis) POSIHONS.196 to 2262 in SEQ ID NO: 49. 25 40. The

polynucleotide of claim 39 for detecting or selecting a GABA-producing

neuron progenitor cell, wherein the, GABA roducm neuron progenitor
40. Th@eﬂpﬂgralgiﬁﬂ?aﬁ%aF&@r%é?éa&ﬂa@eﬁa&s&rﬁﬁf fest HAEIPD

progediior ket pohyntial datiGe Bi\claind B9ngrmértor ﬂﬂi@)’(lﬁfr Oél$ﬁ eciidngvebidhor
ising at least 10 consecutive
cerebe‘ffﬁm@fﬁ? ﬁr%glﬁ %]gé gx% gq B g‘éﬂ

nucleotl s of the uence of claim 39 or 40 or a
complementary sequence thereof.
41. The polynucleotide of claim 39 or 40 for detection or selection, which comprises a

polynucleotide comprising at least 10 consecutive nucleotides of the nucleotide sequence of

claim 39 or 40 or a complementary sequence thereof.

42. The polynucleotide of claim 39 or 40 for detection or selection, which comprises a
polynucleotide comprising at least 15 consecutive nucleotides of the nucleotide sequence of

claim 39 or 40 or a complementary sequence thereof.
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42. The polynucleotide of claim 39 or 40 for detection or selection, which
comprises a polynucleotide comprising at least 15 consecutive
nucleotides of the nucleotide sequenc&8of 35 claim 39 or 40 or a
complementary sequence thereof. 68 43. A probe comprising the
detection polynucleotide of any one of claims 39 to 42. 44. A primer
comprising the detection polynucleotide of any one of claims 39 to 42. 5
43. A fRUA imelael cRMpkEsing vausaiesidhendeirctioripplyniucigatides,
each of which is shown. in any one of claims 39 to 42. 46. An antibody for
“detecting or selecting a GABA-producing neuron progenitor cell for use in
44. A patyasrarenipn smediotris tec trerapebmsivdtioti degbagration Delspind Tord 2.
injury, which binds to a 10 protein selected from: (v) a protein comprising
the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46
A JE0ST B Cﬁiﬁpélwé‘ﬂ%ﬁamef&aégﬁéﬁ}%%féggbf&vﬁi%é@&%amwh is
showmmmmcpwgém]mmeélﬁp amd2comprises an amino acid sequence
comprising an insertion, substitution, deletion of one or 15 more amino
acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42,
46. Ayantyhody gor ey tinedbrdatiiie S ORE B bRgATECRcRIeE ERREsibfor use in
regendrativeneslitiecaofirdicarprelieindtiehis atledivlinebysebigdrin @hich binds to a
proten?'é%%&f? weing neuron progenitor cell and encoded by a polynucleotide
that hybridizes under stringent conditions to a polynucleotide encoding
(v) a pigein G R 8 dbR ameRoGrE eSO ESBOID B35 48443648, 4!@; 42, 44,
46, 4848 60;50; 20 and (viii) a protein that is selectlvely expressed in a

(vi)a gﬁ%ﬁ qqygén&{;%%&oc%ﬁl %enltor c@;i? d c{'n‘plrlses an agﬁr%% 1%(’[:01‘ Feﬂ and

equence havin eri entlty e amln
COMPIEEFRIRING 2cid BALSEIDAEIUDE 44 luf@mgnow@@mz@w dpl@élon of one or
more @ﬁtmcghﬁlmmaﬁﬁnwaa@seqﬁ@@%sﬂwqwmm nejron proggnieraels, 46,
i cell pr spinal cord cell. 48.,The antibod claim 46 or 47
8, or e R o e S s s T bod, of dam e o

(vil) aquplsae thinid sarvliens syl vepicised bf aHe/dbdinpradivisgquervembgosivonsll and
encodéd 49 %&%u@@&ﬁﬁ%@ﬁﬁigxm% ERIANRM 18 23R fhdtide

encod g BT S TR B o ST ar §%12.a3£ et ShAher so

and 21 to 460 in the amino acid sequence of SEQ ID NO: 46 or 48 or the

() L s 4 A R R v
Comprbﬁﬁ%gnt@ﬂ"b%ﬁ)ﬁﬂﬁﬁ%l‘éeEB & ?(r éﬁ?ﬂ&%@&%&fﬂﬁ’é’sa%é Sgjience

of SEQ IBABA-prédbi¢ing et réh ﬁﬁo@@m&)rfi@ekbafdr()use in regeneration
medicine to treat

-47. The antibody of claim 46, wherein the GABA-producing neuron progenitor cell is a

cerebellar cell or spinal cord cell.

48. The antibody of claim 46 or 47, which binds to a polypeptide comprising the entire or at
least six consecutive amino acid residues of the amino acid sequence of positions 21 to 510 in
the amino acid sequence of SEQ ID NO: 2, 4, 38, 40, 42, or 44; the amino acid sequence of
positions 20 to 513 in the amino acid sequence of SEQ ID NO: 34 or 36; the amino acid
sequence of positions 21 to 460 in the amino acid sequence of SEQ ID NO: 46 or 48; or the
amino acid sequence of positions 21 to 490 in the amino acid sequence of SEQ ID NO: 50.

49. The antibody of any one of claims 46 to 48, which binds to a polypeptide comprising at

ieast six amino acid residues.
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cerebellar degeneration or spinal cord injury, which is detected or selected
by using a polynucleotide that can hybridize to a polynucleotide selected
from (i), (ii), (iii), and (iv) 5 below, or t6% complementary sequence
thereof: (i) a polynucleotide comprising the nucleotide sequence of
positions 178 to 2280 in SEQ ID NO: 1, the nucleotide sequence of
positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of
positions 668 to 2770 in SEQ ID NO: 33 the nucleotide sequence of

itions 130 to 2232 in SEQ.ID NQ: 35; the nucleotide sequence of
50. A GANGREHIER 3900 HPEIEeT IO FINGE 67, IERERIGBRRSER GBS B

cerebgblasidicgradrgan @3bnal SEQiHuNOyIE6h theletactediidselsetpdencesofg a
polymROSIHRASHLP 581%3%2%%% l%?)% cf%ﬂ%s@%@ﬁ%ﬁﬁgwcﬁiﬁf and (iv)

positions 15 to O: 43; the nucleotide sequence of

bel prgsﬁ?ﬁrfé"f@?%eﬂgﬁb %ﬁqggéﬁ?@fmg 45; the nucleotide sequence of
(i) a ppiysitidestits torhFHE iy HE Qudbid: 4Zqomtheofpaiettde 1 38quA088 BFSEQ ID

NO: 1%@%@&3@&%@%&%@&%@ ft%zb%' & Repude.encoding.

a protein that is selectively ex ressed in a GABA -producing’ neuron

Seque%a%m%%@ A NATN BoREHRIENR: Sikbeaugleidrosramarssdawsijions
130 to2 PR iediEe TSeNdRie mmnewtgiamemerwaf guhsf&btwwa eelationoREQ ID
. r leQti es to
N0 o O I R o e
sequenssay ROSELS BN 2 3He %E@Jé@tﬁi@s‘é’q&bﬁé@@w&m@ﬁﬁwv o6 poFgons 15
to 191mﬁ@ﬁ@@l&(Ncaastﬂam{asu@dgaadeqﬁﬁﬁa@aﬁ%im&tmwwﬂ@1a7sZ£ljr1D NO:
O: 33: the pucleotide iti 1 321
4s; the R e 3 e R Sy T e
sequenq@)@@w%@%bﬁ?édﬂd’e?@%amSﬁ&el&lﬁé)sutﬁ%ns 199 to 2325 in SEQ ID NO:
(i) a peYirihe duleeticdeisaay 9@@19&9&5@@1&&55@ %?egf%é@e&ﬁ{% DA Abducing
the nuc eotlcﬁ: s%qwgl ?_g osmons 15to0 1916 in SE Elfg i% the leotid
neuron rq%OI% € sequence O OI’]S fé]én%o faL Cﬁ;ﬁ@ 3[|}ilélc eotide
Sequemd@m@@é@é@uenwrp@@hﬁiﬁstm,tdeiéxﬁmmf SEQ1 mm)mmfl;ﬁmdbre and/or
addmdw@mmﬁ- Sty %ﬁ@%&ﬁd@%'@tﬂﬁé %@ gsetﬁ %ﬁl@ét@h\%%@ IR an&&eJﬂiBe%equence
| eln [nat IS, selectively expre se n
of pos e e R R AR o AB 6L B 127 10 2079 in
SEQ I@tﬁh‘@eﬁttbormdﬂleﬂttebeasm;mmﬁod)éqm:dmmrﬁ@%m?ﬂ‘{ém&rﬂ@oﬂaéio 33; the

nucleo%@&%ﬁﬁ@n@é BPsitionsnt 4862280 SEQ 1B NO: 45 1he pue geﬂaéségueme of
ID NO: 3: the nucleotide

nce ns 127 to 2079 in SE
positicgs ?ﬁe&ié@ SRERI BB S e 9B 1eyeR% MRS to 2325 in
SEQ IBely(le36e tht positiondel8quen2 32 pnsBiaa: ID5 MCP3 3% intEEQUIlENIHel 1 ; the

nuczeo%%%%a&&eé BPBIgRSL93 10 %ép@lm IH%\NP:;??@@&B}&%S&'@&U@HW of

nce o (gosmons 19910 2325in S the nucleotide

posiiE oo 07 B ORGPt 455854 PSR HEF eSS 9 PRI to 1766 in
SEQ IBeljedde afthositicdostitt todl@hteinfTibnND630 23511 SBCIEDNS: 49;

(ili) a &%ﬁ&%@tﬁf %%'&fﬁﬁg l’%?{i[%%l%& {9 %%%}é%\p Q(AE)?@SSQEIEKM%SA@Q Oproducmg

equence of position e nucleot
neworg@@%ﬁ&@f@ﬁﬁogm&l?shybn digsxse 2 HSEey EPNiomioamBolynucleotide

comprising the nucleotide sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668
to 2770 in SEQ ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide sequence of positions 15
to 2325 in SEQ ID NO: 41; the nucleotide sequence of positions 15 to 1916 in SEQ ID NO:
43; the nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of positions
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(iv) a polynucleotide encoding a protein that is selectively expressed in a
GABA-producing neuron progenitor cell, which has 70% or higher
sequence identity to a polynucleotide 7€omprising the nucleotide sequence
of positions 178 to 2280 in SEQ ID NO: 1, the nucleotide 5 sequence of
positions 127 to 2079 in SEQ ID NO: 3; the nucleotide sequence of
positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of

196 toP2ENARKESOIIPRE329NHEQ ID NO: 35; the nucleotide sequence of

. ositions 199 to 2100 in SEQ, ID,NQ: 37; the nucleotide sequence of .
(v)a &@m@s@s Bosd %f@%fﬁﬁ%? o G L ASHAE Arproducing
neuropesitensarsetb #3215 ihaS B0 br N@harlsethencrideatidty seqpeharidiotide
comp@ﬁﬁgi%%aégt@s@éﬂeﬁgé% NdodO148: D18 Racle Qligts ﬁfgi@nﬁe[}%f nucleotide

positjons,199 t? D NO: 45; the nucleotide sequence o

950 in SE ' N
SequenE RIS §81% %giée %%%@%5%@ DL G the ReRaStifessekinenad pesitions 668
to 277P0isifdiis (D960 PR ELIMBEQIR MQuedde B pbhic GABHG ps@RICINY SEQ ID NO:

35; zh@ﬁua%@aegsam{csﬁélfs&s@%%gvy@%@mbg ﬁ)“sﬂﬁ‘?%?{%@ nhRleotide

neurgn progenitor cell is a spinal cord or cerebellar GABA-pro ucm% -
sequengs PHRSHBGRD ST Feil> B2 THE G REYOpATd b Rksatisly sreperrtgtiqasisions 15
to 2320an$BQ &b 50 we naintidqookie ueleeticteofarogitisas 88 teastit0n SEQ ID NO:

43; thsgggg%kvg,ggg@%@&ti@ggge{t%&oi%%'%n@ﬁe nsggtg%ggﬁ%égth@w&aag

(iv) below, com entary sequence ther >
- sequersa phOTHIRGSIY Weﬁ%@lﬁr%@éﬁ}% Mgt elathe Bockeasitloperensaleé positions

196 gD uGIBBIUE AN Mpases at least 15 consecutive nucleotides of a
polynucleotide selected from (i), (i), (iii), and (iv) below, or a

complementary sequence thereof. 25 54. A GABA-producing neuron

SL ThﬁrS@%ﬁnﬁcﬁareén%uﬁmﬁ%mmmﬂrﬁé@h@iﬁe% fidgteteehBIBA-producing

neurofl SEERAIRIQRID SN GQrsdnivBervRICk tasibegndiriaaterarSeiRsiRdiRY cell.

using an antibody that binds to a protein selected from: (v) a protein
comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40,
52. ThelCABAAB odBcine OUBH Wiy sepiotein tivatlsise it ivél, slpressdttin a
polyneRBALPEREHERE e W PIQYBRHATER!hANK CPRBIIISES AMhABNRAACH ected from
@, (i s%qaeggg&?%r%%lsm an insertion, substitution, %(E%?tl%‘l of one or more
’ )a 0BG 1 tHe amiAd 48 eggar&gﬂ/c%e%?@ég? ¥O6: 2, 4, 34, 36, 38,

40, 42, 44, 46, 48, or 50, and/or addition of one or more amino acids to

53. THRIGAEN-bathendsdhatsof-dvih AR iginrthatis selgctivelnedprgased in a
| GofBA-groducm% ne rondg) og}enltor_cell and 35encoded bya .
oy GO S B RRE R BTch 2 E BFARP RS L B B leotide selected from
(1), (lipdliinumidgtiddebneoctng thepamiedeagis: secuenibered SEQ 1D NO: 2, 4,
34, 36, 38, 40, 42, 44, 46, 48, or 50; 71 and (viii) a protein that is
selectively expressed in a GABA-producing neuron progenitor cell and

54. A GaHROHRE A IRy e RF SRR CE hiRRHGE 7005 BHIgHEP RSP Ed tHEsat
cerebediminogoitaeguangénal cord injury, which has been detected or selected by using an

antibody that binds to a protein selected from:

(v) a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;

(vi) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
comprises an amino acid sequence comprising an insertion, substitution, deletion of one or
more amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46,
48, or 50, and/or addition of one or more amino acids to either or both ends thereof:

(vii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions to a polynucleotide
encoding the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50;
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of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50. 5 55. The
GABA-producing neuron progenitor cell of claim 54, wherein the
GABA-producing neuron progenitor céll is a cerebellar or spinal cord
GABA-producing neuron progenitor cell. 56. The GABA-producing neuron
progenitor cell of claim 54 or 55, wherein the antibody 10 binds to a
polypeptide comprising the entire or at least six consecutive amino acid
and residues of the amino acid sequence of positions 21 to 510 in the amino
(viii) acird s%g]g?nce 0. SE%ID NO: 2,d4 3 38, 40, 42, 44, 46, 48, or. 50. I
SPARE CRBASPISHIEIN G NG Pobehitor ceiP YRy BREY BIgRRYSs gall and
compBgsehaBinaleidBquaiisody g2t apolgipepidetitp noghisingiat|ecistsixuence
of SE@MImMNaciol esigurs. 846, aethodioriregting cerebellar degeneration or
spinal cord injury, which comprises transplanting a GABA-producing
neuron progenitor cell detected or selected by using a polynucleotide that
55. Thealn Abpgvigind o puiynugiectidetsetetted fraim G}, @i drd@idB 2@roducing
neurof?%&%‘Q@_ﬁf&?c@i?&rﬁle@%ﬂ@%%ﬁmQﬁ?dt@%g{:~§90% _ 'gx% enitor cell.
comprising the nucleotide sequence of positions 178 to 2280 in S Q%D
NO: 1, the nucleotide sequence of positions 127 to 2079 in SEQ ID NO: 3;
56. Thh&Albieptintbicseruence pfqpesitionsB6E tbady 2% ior SEQVHard O3 3inifisody
binds &u&'ﬁ&ﬁ%@pm%%ﬁ@{ng%g!8%&&%%%&%%&E&}l[g?%%%}gx_%gpﬁtﬁgsmw of

nucleatide sequence of positions 199 to 2100 in SEC
the anype|agifceBidGRAEB BT RIHANS 149 1o IR AFNDICa9f eQ ID NO: 2,
4, 34, 6ckhtide 48edieticd fif ggagitions 15 to 2325 in SEQ ID NO: 41; the

nucleotide sequence of positions 15 to 1916 in SEQ ID NO: 43; the

nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
57 Thefer Brivreredytiance wrpssnemitascdl rfes P sED thine 54 e spimdierein the

antibodydjeatide seslypangioicpagitiong 10kio: 28629 BRI RMR:49; 30 (i) a
polynucleotide encoding a protein that is selectively expressed in a
GABA-producing neuron progenitor cell and which comprises an amino

8. A peibead ficirading eosballsy eacrisdineosirineheerd dmptisivgeincomprises

transpla8QHION GBI e Hgedian 0pRIpR AR MielealideseiRPYIPhy using a
additi f one qr more nucleotides tp either or ho Eend thereof,.in the .

potsn B e A B S S e

belowneictegtifenndeinenieey sEgosigenee1t:to 2079 in 35 SEQ ID NO: 3; the

(i) a pmﬁ@aggﬁmw@;ma?a@&_%ﬁ%%a&ﬁzg Ir RERIR H%ﬁ %gzitg@ in SEQ ID

_,hycleotide sequence of positions é)o?zé) Ln(ggs[é%\]-:" e i

NO: 1 S ea S T oS A Gorl ST00 D Recbapoistice

sequemmctd pridEigee behte DFdsifeis MDD @ 2326umBEQHER MQuarthipositions

130 tocleqtdaseeayensessf m&,&e%ﬁ&%ﬁé&é%@ HRNPOHs 8180 in SEQ ID

NO: 3ﬁu§jfeotldg sequence of pasitions 15 to 1916 in SEQ ID NO: 43; the _

SRubIEHGE LRSHEEBF BoRRRIR I 1950 NSES 18 NB: 4%; ifenucleotide

sequemgotd phiddiges) LR ned SposHidn SO 5 17661innbGoQAD:MOents; dirihdtions 15

to 1918YAISRUSIErPRAINACERIRARINARS I3AdRL2PHRBER 1BNPI A% in SEQ D NO:

45; the nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide

sequence of positions 196 to 2262 in SEQ 1D NO: 49;

(i) a polynucleotide encoding a protein that is selectively expressed in a GABA-producing

neuron progenitor cell and which comprises an amino acid sequence encoded by a nucleotide

sequence comprising an insertion, substitution, deletion of one or more nucleotides, and/or
addition of one or more nucleotides to either or both ends thereof, in the nucleotide sequence
of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide sequence of positions 127 to 2079 in

SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770 in SEQ ID NO: 33; the

nucleotide sequence of positions 130 to 2232 in SEQ IID> NO: 35; the nucleotide sequence of
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(i) a polynucleotide encoding a protein that is selectively expressed in a
GABA-producing neuron progenitor cell, which hybridizes under a
stringent condition to a polynucleotide’£omprising the nucleotide
sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide
sequence of positions 127 to 2079 in SEQ ID NO: 3; the nucleotide
sequence of positions 668 10 to 2770 in SEQ ID NO: 33; the nucleotide

positi@%%@@bg%igg@l%gg@ %ﬁ%ﬁd fﬂxms & @@ueaée qu)ammtiﬂ@ to 2325 in
pos 10 to N

sEQ RS B ReS 1Ersa50 10 2 DO D e 41 e
nucleafistp gaqoenst b giasfessl 16028 im SEQ 1D NO: 431, thsannelsletidiesquence of
po&u&ng&em%g%igwxmg 194:618 RRRJIRIN A3t PHEIRORIOes 1o 1766 in

sEQ TEE AR Bl oA S0 N SRR IR Ok S5R DSOS o

(iii) a pelyenbetipositding 190 tei226R inSEQIRINGpaSsethth W ABA-producing
neuro%ﬁp%G Wauglentide %ﬁ&ﬁ'ﬂ%ﬁ&%&@%'&ﬁﬁ %%%ﬁm{%éﬁ%lglrﬁmleoude

T e
sequenfepuSHcHE LY 8246 B280 INrSHERI IDONNG} : B; the nudaﬂtdia&s@c@dsacmeﬁwafons 668

to 277BQR4GRT KR 397@1&%&5&&% u@n&@%ﬂb{ﬂﬁfﬁfﬂq 56949965 & SEQID NO:

positjons 668 to 2770 in SEQ ID 33; the nucleotide sequence 0

355t %8&&%6% £ 36900l iprsiEeniD %?cso R0 R S dBmie: %J@ﬁ&@%@tlde
sequeppesitfonsilifstd9R1oQ k2 SaQ@ FD) NONEY; itretintisiebintalcsequenceddipositions 15

to 232B9349RS PR 3?2&%\?&%& 'é’é?;u@&e“&? #&’s‘f ﬁa%tédl% 3599%65% QféQ ID NO:

positions 15 to 2325 in SE eotide sequence

43; th%sgﬁls%df§ﬁtﬁufg%qﬁpsw® }\?@ t@é%él %é%@éﬂé’&f He tudhenueletide
sequepasitipesili9fstos19507 i6 SESTPINIGS] ther nhiclaaliclaikegu@Bae:off positions

Positol 6 ID NO: 47; or the nucleotide sequence of
196t pos%ons %1%?%26 G?iE%JQE

2 Q ID NO: 49. 59. The method of claim 58 for
(iv) 2 pelvsprieRiids STcadBne Brelm atisrsiesrogbnfereaird 3o o frereducing
newoﬁﬁaﬁlﬂ{@ﬂb&ﬂn /RiRHIRR POOgSR n@gml kég@capiiakantd t@raC}%B_,bﬂMOtlde
compx? Ahe uclllccl)% en%%%% 20 eQ'sE%rorClg 7@%)55%6“ %89#5 NI 5%1[%}:11101601:1(16

ansp nting a producing neuron progeénitor ¢

Sequewwfm&l@naé bbhipA8es b FERQUDONGhEehakshosidotrimsatesof positions 668
to 27mqulsmbemi®lm 3@8&1@%@@&5@3@: Géq(ié)m(a' pf pRdhdamente r:l.@g mpyg(pm

t '[h f. 7 T {
35: e S AT 2 T e e
sequemﬁmémé kﬁﬁﬁ@ﬂééé a ‘@étlm&n%%cﬂwwnimmmmmw of positions 15
to 2380 RRiEYaR seleotesh ol &éﬂ@ﬁc@ﬁ@p@%i&%‘ﬁ?ﬂ?@%@ciﬁ% D NO:

A I o OhCLL Sl ot
sequeGABARpsdiiusing teelifon 1pr&§@fﬂ1bﬁ\8éllf§electbd i lesitide anquitibod§ thsitions

196 12948 19 grsotsinselasted from: (v) a protein comprising the amino acid
sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44,

59. The method of claim 58 for transplanting a GABA-producing neuron progenitor cell,
wherein the GABA-producing neuron progenitor cell is a spinal cord or cerebellar

GABA-producing neuron progenitor cell.

60. The method of claim 58 or 59 for transplanting a GABA-producing neuron progenitor cell,
wherein the polynucleotide comprises at least 10 consecutive nucleotides of a polynucleotide

selected from (1), (ii), (iii), and (iv) mentioned above, or a complementary sequence thereof.



10

15

20

25

30

35

46, 48, or 50; 10 (vi) a protein that is selectively expressed in a
GABA-producing neuron progenitor cell and comprises an amino acid
sequence comprising an insertion, sul¥stitution, deletion of one or more
amino acids in the amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38,
40, 42, 44, 46, 48, or 50, and/or addition of one or more amino acids to
either or both ends thereof; (vii) a protein that is selectively expressed in a

61. THeARAI QAU Be@m FoPGaR: ﬁﬂg'iﬁld}AE& ededtyRuron progenitor cell,
h e[i) %énucl otlde ébrldlzes rsgr ent con tlo%@@ I leotid
WnRErein né)& eol1 es at least secutive n Fﬁ(ﬁépg,y&uc cotIae

SIS & dmific acid equence
Selecteﬁﬁ@m (395 (AIJ(L @an), MdAiB’) A%r67050¢ s ¢vii) agoroimgbay sulpctiseereof.
expressed in a GABA-producing neuron progenitor cell and comprises an

id se uence ing 70% or.higher identity {o the aminq acid .
62. A GRAE oGP S M0 RSB0 SO SRR T e A G
transpTamelmgaM&A@mdua@gMWagtm@ac@w%m@ﬂmw@ngwmibody that

binds BS itan Gelbeiadersin the GABA-producing neuron progenitor cell is a
cerebellar or, spinal cord GABA- producgﬁ neuronﬁro enitar cell. 25 64.

(V) 2 PRI BARRI ST A B BASF RSPt d SRR A phodficify utdr2: 44
46, 48 mgehitor cell, wherein the antibody binds to a polypeptide comprising

(v a &St@ﬂﬁ%?fs%&i@&%&?&%?&%gﬁ%% QRER- g?&%&ﬁ@ Hes:ok s g}nce 01&'69 cell and

acid sequence of positions 21 to 510 in the amino acid sequ

COmPIiSeR Es: FNROAFIA FCAENGT GANINE Ui MY BRGH S8t S ISP podsieirnad %le or
more 3@indAcidthe dmmnaiacisbRespigraecoifEQ D NO: 344083634hesrding?2, 44, 46,

48, or%daﬁﬁ%ﬂ BQ)?%HQQ?H%;I (%ﬁlﬁ%l cEHgt%rg %P&ﬁ%&%%%%@%ﬁs%éo%’z(?

or the amino a uence o posmons 2 In‘the

(vid) ad?ﬁ%%@%‘é%@fé%&@@fﬁseesﬁmw \ A - rrRdueiagerHEsTIpRp Fiter cell and
encodethbng @Blﬁﬂdﬁﬁidmmpl@ﬂﬁﬂgzas@ﬁ&ﬁsﬂ@@mm@ﬂmmm@ B3 pslgeniestide

encodﬁ? ”tl‘%l‘bm % en%\é g%dqﬂ R]?ﬂyﬂeﬁ“gﬁ %%Wlﬁl(? g@t Jﬁaﬁ%sﬁ‘s or 50,

ino aC| reS|
and

(viii) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and

comprises an amino acid sequence having 70% or higher identity to the amino acid sequence
of SEQ IDNO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50.

63. The method of claim 62 for transplanting a GABA-producing neuron progenitor cell,
wherein the GABA-producing neuron progenitor cell is a cerebellar or spinal cord

GABA -producing neuron progenitor cell.

64. The method of claim 62 or 63 for transplanting a GABA-producing neuron progenitor cell,
wherein the antibody binds to a polypeptide comprising the entire or at least six consecutive
amino acid residues of the amino acid sequence of positions 21 to 510 in the amino acid
sequence of SEQ ID NO: 2, 4, 38, 40, 42, or 44; the amino acid sequence of positions 20 to
513 in the amino acid sequence of SEQ 1D NO: 34 or 36; the amino acid sequence of positions
21 to 460 in the amino acid sequence of SEQ ID NO: 46 or 48; or the amino acid sequence of
positions 21 to 490 in the amino acid sequence of SEQ ID NO: 50.

65. The method of any one of claims 62 to 64 for transplanting a GABA-producing neuron
progenitor cell, wherein the antibody binds to a polypeptide comprising at least six amino acid

residues.



