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DESCRIPTION GABA NEURON PROGENITOR CELL MARKER 65B13 5
Technical Field The present invention provides a 65B13 gene as a marker
for GABA neuron progenitor cells, and yelates 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 important thing in these 15therapeutic methods is
to correctly identify various typeEsf’ REtFdO$in transplantation materials.
Furthermore, from the viewpoint of improvement of safety and therapeutic
effect, it is Ir to isolate only the type of cells that are needed for
transplanté?%ﬁg%%ﬁgﬁ@%%?&éﬁm% LoHH-SmbbiRRs & fihttions
such as regulation of balance, posture, and voluntary movement. The
Techni@l{4rR@f cerebellar function due to cerebellar tumor, cerebellar 20vermis
degeneration caused by chronic alcoholism, spinocerebellar degeneration,
orﬁ‘&&ﬁfﬁég%‘ifél‘r’ﬁf&yﬁh?ﬁﬁ? esCaRd barascs aigwvder fruRdidhaieuron
progeniémonety, ead ftaachievedusy séflenishing lostnBuronsand rRaeASHYEBSitor
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.
Backo@hfitieyg is an area called "dorsal horn" in the dorsal spinal cord. Dorsal
r I that detect stimuli from the periphery transmit
, s(i)grﬁlglg%&%@%@oﬁ%&ﬁeﬁ%@%ﬁe 0(5 %Fg%%l% SFerhiarsh of neurons.
Its fatlyrg fapyifes o emeannerhel erieshlifsarccontaing excitalofiseataniatemgmntation
and regmurmanérmfb;ib@mﬁiﬁmynlﬁ%@tmga@e b@@%&b&%@%&éﬁgﬁ%qn these
regulates the signal transmission. Inactivation o )
therap. %gu%%{r%?r%ssf tsin ¢ Fgmﬁclpa?nl%t‘gr% ﬁ@&&& I%%%%’r?tlgf%ﬁ;?%@%‘m
materiagly Fapdhamaerc Apmiberossneibifdnuoist i@ fivefetorigid feerganliic effect,

it is degfulbiea@e@omvmawﬂ?m@ﬁ% @%éﬁﬁ\&m&%@%&éﬁsﬂg%}#ﬁ%{ﬁ%pitor f
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Isolating viable progenitor ce ave n

and volggRIBHErISRNOW e af siembiylax fressied ihudtpamihelpraducingerebellar
vermis depanrARR! eaeiior celifoafier taadasmingtion ok oell Aivision(s66-PaI80L: resutts

ind DOCU{T‘Ient 1)d£' wever, there is no re.poripublished on the connection o
R SRR HENESAG CAREA nd ST BB GReC i P15 Y Teplenishing
lost ﬂeil@{ﬂ_@ﬁéd_ fhﬁlﬂﬁ@@ﬁp&é@@iﬁ@%pr&hﬁt@ rveuons fnd Fpekiofmeakscanthe
cerebel REniGeNTIfiRG: PMMSINE bR aXR'RSRISN.S I &8%!310&9%@( %?@ﬁeqés?g'c&ive neurons

d.indticator.“res ectivelgl (see Patent Documents 2 and 3). However, ate
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pldgenitorrcetis: cilledrafssaiiion Tactbe Btffaisknehoid bdexpresseddnglion

neuron<IAB ARIAASRHOR $RJIS: HOWSY el ﬁ&%@ﬁ%?é&?&l?%fﬁﬁta%éﬁ%ﬁgﬁr 5 rons,

dth known membrane protejn that is useful as a selection marker (Non-Patent
and the SERAIS ATq U BT SBUSH D T PHERt 1 Wooeraleapsenties srcitatory
glutamaBogigment s WORB0H022263 BateatDocunEnt Bi1MO2006/082826wo adequately
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FHERe 9 SRRk epdeshsiendin idevatsinenbeRuos Ding, and
their origBR(24yB4642:iMNord PaiéniDeguneat: fétksma}kMahft%Ll@éﬁtiﬁoﬂﬂ@i%m genitor
[ [ Wi V, Ka uchi Y, Nakao K,. .
e, o L Pt cnal s eah e K e vieoe
progeniior GrMiSdaaa ty bt AGH Metiron. 2005 Jul 21:47(2):201-13.
Diigel65B1eS gk theidhvenion wmg?glp&prmm%mjﬁy%ming neuron
: ved.in view of the ahove circ tances. ,
b e T e R e e i
no repord grallishethien e saprest eBAvARYbh gaeeniter/ g isnawotherfobjbativere, it has
of the present invention is to provide methods of using the markers as an
indicator to identify GABA neuron progenitor cells, and reagents for use in
these methods. Summary In a first aspect, the present invention is

directed to a method for detecting a GABA-producing neuron progenitor
rall which comnpnricace the cten nf detectina the evnreccinn Nnf a2




29 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 encoding a protein that is selectively expressed in a
GABA- producing neuron progenitor zell, which has 70% or higher
uenc to a polynucleotide rising the tide sefuence
bec B RBRon 178t 3380 i SEH B R P M ed SRt ipf i be
iderpditionsudiag tbeZﬁi@eusn&E@ 12 Na1 Bcﬁlﬁ‘emm@@mmeaseqéuea‘@e ofspectively
S t| 668 fo, 2 D N 3 I e e
e D & 25 B N e e SE et gy hat can
sciepnwmnéeng@t@zm nmsemmﬁemsmihe nublebtidegeiuedeesf Ptila is
kmw{a%sel%?e@ea%%ﬁ@ﬁ% MR R E AMGIEOTHE SPAURASE@En factor,
positions 15 to 2325 in SE O: 41; the nucleotide sequence of
and ﬁb@‘@l@%ﬂ@@&%@ﬂh@lﬁ@ﬂﬁﬂ@%@s iR dosie se tskEe o on-Patent
DoRRRHaNs k3% 0 1950 in SEQ ID NO: 45; the nucleotide sequence of
positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of
Patess SiveRE 96 18VEPEMSEDRID NO: 49. In an eighth aspect, the
PatdESeALventigndsdiraciedsto a method of screening for a substance that
is effective for differen | GABA-producing neuron progenitor cell,
Patep RACUEHIHsed %5% e(é% Y(IV) contacting a test compound with a cell
Nottattearbditierentiatelinig aGARAiprad Raingvieudrondragemitaahec €1y ahdinson
\/).detectin selected fro a roteln com) '
T e O SR TN o i S SPURD core
dorwiharprleimltatdsts@ldtivelyl 820Hésséa ifd.a GABAproducmg neuron
Nexp rfpagenrtuﬁoc%%ae%{] 9 I’%D?e 6‘1@"@8;1@%9 W&%&%er\ﬁoﬁl{l{ 'ﬁnge?zﬁhlma T,

Insertion, substitution tion O one or more amino acids in thé amino

Wrightd SédtiemeaugfiSE QlakeNE: Nahedunae!. 3810 a4 1uld, ugsagpieish gene.

defRROIR acdition of.oNe 0L MOKe ARINA AR A IRSIthen o1 hoth ends shereof:
(vii) a protein that is selectively expressed in a GABA-producing neuron
progenitor cell and encoded by a polynucleotide that hybridizes under

Dissiingent gengiions o a polynucleotide encoding the amino acid

sequence of S ]fﬁ"gtlD NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50: and
(Prbifs [5vBeenirs 8 g@eﬁi’“%tfﬁ@xpressed in a GABA-producing neuron

progemlt@rege{t anc:GaBIPrise aamaming acigvsef|Uenabdvavingitdamres. An
igher identity to the amino acid se uence o SEQ ID NQ; 36 38

°b3 WEZ %4%?6 ESSF 5BV i K nl Viaspeé% l%ﬁiés p?earéen %&/éen Apctive
ideisi lireatedoto @Alethocuiofisgreeningfocadl substartber thdidstoffeofividdopresent

differentiati Ci r itor. [sesp A
R e L e
neugiffigrengiat@intia GXBMRgsrodivingeriedhor preigeditor cell; and (V-1)

ting a marker protein translated from a marker protein mMRNA

Su:g&tﬁgg

ranscribed under the control of a promoter linked to a polynucleotide

encHtlingitieainarkethsrorsistb BXprEss thedRINA [vAchSTH tHe P steifTige 2
cARstianalRted femdhe NS sgleciad ironm: vka; pﬂ%%fbﬁ%ﬂﬁf&%ﬁﬂn@&he

amino acid sequence of SEC% ID NO: 2, 4, 34, 36, 38, 40, géz
eXPERSHN(ON & PBRIAIERLATS Bl R AT S AN BUE AY epﬁa‘&a‘@%mm @,

(ih nEUsOBrAreEe it Ged-anchcampliseaamaseiperreithsegieica ¢oipptidingide

an |nser bstlt tion, deletlo of one or, more Qa [

cOrSROALE SUGHED STSEHDNGS 500 S48, S0y a5y kgl e

nucdEdbid-angienaddiboriddene DLrIoRs aniiBQ ACidEX03eten i dvoite sagisence
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
(vii) 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. In a tenth aspect, the present invention is

Airected to 2 method for nrodiicina a CGARA-nrodiicinAa natiron nroceanitor




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
35 NO: 49; and (iv) a polynucleotidesthat is selectively expressed in a

o R o8 KR Ao OIED EONrSig he WL ROt B LRLEREE o 150 o

22¥3ositkig 178\0: 2280Hn SERIRIN@Gdsitte aiucietiide $éfueidébdin SEQ ID

iti 127 10.2079 in SEQ |D NQ: 3: th leoti . o
N o ae Bl 8L Rl RE T PR s, e KSR S IEe R 30: the
nugbositlonsqi80tor? 289 tirSHQ 4DRIO: 1853 HAe! HusieotitieBseguencéeokquence
of RASHINNS 199 19 %%%%@Egﬁ%g fﬁz:nﬁbge%ua@%tﬂfeé&%eg&&%s 199 10

‘positions 199 to 2325 : 39; the nucleotide sequence o
19580sitfbies IDSNE 2825hn sEoibineduenced pogiestidededuénde 9EQ 1D NO:
47;Posiiens 1B 4adL91G IR REQHPING:#3) taepucieotide SEGURRCR®! 49; (ii) a

positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of
polyyitiote B4bia Y8ee Y SE ST NEY: B2 AP -RIRJEGHES ewgtidheassfior cell,
whiRes{ions 496:80:42624uakQ HcdM0:AY; REthaimethadatillomiersin an

_the step of detecting the expression of a polynucleotide comprises th
insHips aﬁ%bst%aﬁ%n?s g L1 %%rw%mffsﬁo@?ﬂ?ere%%a%&?c% or
mofyhiigizei dostihe gokincclealide dgeteeted inn] 1}on ol socidmnpigmeniasy positions
e ce e with a probhe comprising the. 15polynugcleatide; and .
7 R e e e L R R e s
iD ¢ontatteld:withleoRidAprepare difiomithestésBcell Zaple BE@ 1D NO: 33; the
omplementary DNA. (cD transcrH N-the-r i 4]
R S L LA B s
of jokienelétite 1t enhEORPONGIzE Totiherpdhptidel cotidaseidaqtes imfd B9 to

23729 & SRHRISTEN Y ReAHARGEASIEQlCOMPERES e Steps 95 (a-dpo 1 No:
conducting (%ene amplification usm%:@pob%nucleotlde derived from the test
ifn€r C

41; dBR sHAIEds eSS e aHdR D iphisthd d BoNfruthedhigesigptide
seqReftByRrigdizaitasheopolynustgotifg selagiesiin [43.01Ho acupRiRMERaRe of

sequence thereaf, or a set of primers 25comprising a polynucleotide that
POSEARNRYBIIiZ4 %0 the PeHU o tide Ll ROTHF oF 1 Hieo RptaRiaTa 6 t
22 eRUeRo there ofivanih (b-p) detetiing dhearas ubibgiaanplifigatiapdoro 8 UTE B A -

Eﬂ thoe method of [4 ,where'T mIENﬁ g(%:ared fr(fm the tgst cell s gndple ?r
PTORUEGIR PSSR Bt c SN AN SERIBEE frol tHe MRINRNs TREGHES © @
poltenyhatel incstepridnt) {306} weidecthpdafaryponieiaf 17 (6L AkhencitiQ 1D

the detection, step.is followed by.the arati BA-produ Ln :
N e B S S SRR S D R S Pl oo
seqoaeofd PowiBipwhich furdiép comprideE X Stepioftiietectingtioe seleeting of
posHABANPLOIUSING NGUIOM PAgERONfel SR S AR F s 199 10

expression of a gene selected from the group consisting of the Corll, _
2108 RS G ANDbXIT ol CoTERtssneguaBIeIcA Pesthers foF HetettingiBroEQ 1D
Noselecting aueARAPLRIUGHE BeyenRirgeniter sellswhicizepmprises the ihe
ste{q of detecting a protein selected from: ﬁé\qutqn comprising the
nuclsaiidls SRH868GEREEHITSES D IRE: 8, % QBADIEO3g athiccheptitly sgguence
of SsRQn{Mid@protamithatio splectivaly: exprresadiin acpABA-PraHIAIdgs 15 to

eur rogenitor.cell and comprises an aming acjd sequence risi
17 iR iR, St R QRO GHE B SPhBrS deid B2 0 e L [P
NOadsinmacie)sesplemedcot iSEQatDs NDzcB v dly 34 p86:3BindO (A3 4 4yrdbyAby
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; 10and
(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,
A0 A2 AA AR A2 nr BN- 01 a methnd faor detectina Ar celectina A



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 15to 191649 SEQ ID NO: 43; the nucleotide
sequence of os'iion }99 0 1950 jn SEQ ID NO: 45; the nucleotide .
He“§8wéﬂ%%“8?§8§ iGHS 18%0' 17687 SED NG 7 GFiRe' it IBohgycicotide
consgigingaeecoh pdsitioRsstQ:t2262iniBEEQ IDINO: 43D (i) sHlyDUBIsotidahe
ncoding a protein that is selectiv: X in & GABA-producin
R S o T 2 BTN ol e Bteauenes
of mroodedby @ RdlkotidEQ0OBeyUerice tomprisinglarcinserion, positions 130 to
Stitu tian of mare nucleotides, and/o iti f.0
2 o o e Sp e S o A e R e 1o
NUsetflictheerot sesitivnsnt7ecto U28iHGEDID ING31S the HudidbtideO: 39; the

nucREANRNES REPOSHgNG 1AL 18 2079in iﬁ%@cﬁﬁ“@@%ﬁ@%@%%mse sequence
sequence of positions 668 to 2770 in SEQ ID NO: 33; the nucleotide

of pestfifgtick dPposifidhs 180l DR A SEariyaioe sEuerenaéipetitians 199 to

199eRusnoe oS positians, LRY1A2A0dRSEQIRNG: BYidhesuglegtiden no:
~sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide

47 e oL o SIBECES [ 235 815 1PN SR WierSbtice
sequiencecohpasfivnaikbie skl vt iR NQed 3o thenbiele atifl8etecting or

sequenc ositigns 199 to 1950 in SEQ ID NO: 45; the nucleotide
sl G e e SPRGRIHCES (578 EETTo oo .ohr (HERITogesP of

detsegen pecofipositiors TO61ta 226 DittSiE Qhip N4 30ihoaacid sequence of
leotide.engodi pratein that is, selectively expressed in.a .

SN it nouton Dlobenior Cell il A HES U ded 4 slctvel

expstairageint edndiidnptodugoly masheotioke gorprisiigativk augbestislen amino acid

Qsif] iZ}t ""1S r;] Clleacii
L T

amigapséheetBtsssitions 68 720 SED. IBNE: 33; e HudSotidé0, and/or
addSRIUBNER:QfMASIANSIABAAA:223%iSERQIR NG 8RR eI NUCISHER that is
sequence of positions 199 to 2100 in SEQ ID NO: 37; the nucleotide
selegyEnBPBIHRtitoAS TSP s 2D e SEB D NeRes ot h fod igeded by a
pol SRQUENRR OhRaSiteds 45 328 1REQIBNG latpermeieotide encoding
e SEQuence of ositionz 510 1%é§jn SEQ ID NO: 43; the nucleotide .
the SEHGRACK SPREEIBAS To's {51950 1h SED 18:NE: U5 'the! fuitfedbiagr 50: and
(viigegpende ofapasitans ddytexbiahdd BREQUBNQdiicatdhedruelpetidaitor cell
seguence of positions 196 to 2262 in S D NO. 49; ind 5(iv) . .
o S SHE o S BRI L DRE U s fepomino aci
seqEABAPYEAUEING DelirbrBprégemitorcdl, whidh, HasofrG% or higher
seqguence:] ty.to ) leqt] ompetising the ootide sequence
o s T8 2350 o S b ST FhEAns SRl £ SOhBIRE o
selegBBgich 79 AP REPIE SEQID NOED e ¢rikletlidh sequeice dhe step of
det&ﬂﬁg!g%a@’@& %9(%2171(-}%&%@ ELNQ B Ml@%@ﬁﬁ%ﬂ@&%@fwder the
ositions 130 to 2232 in SEQ ID NO: 1035; the nucleotide sequence of
Gongakﬁfoﬁgrfw‘ﬁf SpbseriteSEE MNP EE: fReCHiNgdBficRABEUSAANIP cxpress
the POSHIANSAGit01RSBR 18IS EQ4ONXRY; thenuelentida sequenes abm: (v) a
positions 15 to 2325.in SEQ ID NO: 41; the nucleotide sequence of
PrOSH ST 5 8 o TR P SEG RIUGE 25 IO HbciiCide selfudhcaof 0 42- 44,
46, pRSiiGNS (19% tordOh0 iat SEQIJBING: 4 thehuclegidesspaidnie @kuron
positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of
positions 15196 to 2262 in SEQ ID NO: 49; [14] the kit of [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|, Pax2,
Lim1/2, Corll, and Corl2 genes; [15] the kit of [13] or [14], which further
comprises a cerebellar cell or spinal cord cell; 20[16] a kit for detecting or

selecting a GABA-producing neuron progenitor cell, which comprises an
antibodyy that bhinde tn 2 nrotein calected from: (v 3 nrotein comnricinA the



(if) 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 5sequence 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 iix SEQ ID NO: 1; the nucleotide
sequence.of positions 127 to 2079 in SEQ 1D NO: 3; the nugleotide . .
proR im0 Boeione 6Rs (5 2970 8 NS T e erton
subsgguencebfiposifions 4304w 28824rSEQN DiND185 avé vgeksetide SEC 1
NoS8aHence 0f10pgsitons 13940 2100 in SEQIRMNE AL AUEILANES acids
sequence of positions 199 to 2325 in SEQ ID NO: 39; the nucleotide
to ebguenteibfpesitionsofs(t6i 3IBIR SEG [ NdpcaTekheeiastide s CABA-
pmﬁ%’r‘fﬂgﬁr&fn BR%EQ@&%@!I%}Q@&&HB&E@ NQuARhE MI%‘}gQQizes under
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide
stringegeped B ositbRS TBMdertEs HSERR Bilemag; BitHEHierobe EQ 1D
Nosequenge of pasitiong 196 tai@262 ig: SBQiHA NG 40 pidéi) @at is selectively
polynucleotide encoding a protein that is selectjvely expressed ina . )
exXPEREAPrb AT RIS S5MRP AR CH hyBHGtoB Undlef Ao acid
seqiRiRgERt £OTdoR 1odpalymucieotite somprisidgdhe:nuctettise D NO: 2, 4,
ence of posifi 178 10 2280 in SEQ ID NO: 1; the nucleotide
34, zg»%e%@e%f%gsf{?g%gﬁ%o 2079 in SEQ ID NO: 3; the nucleotide
sequentenh pesitionseG68stat 277 S EQiBD-MOw3gkithemirtleotide GABA-

eguence of positions 130 t0,2 i : 2035: the nuc ide .
profEREREE S} BRERANE 120 S 0005 I EER 1NG: S ot Frimers
thatsetpidn cBEE PO HENSEL 9 1sBBI6 G SEONDURIENLRS: thet rasldotigiiize to a

itjo 5 5, I, (4]t c i
ol SRS LREICTR 218 T80 1 SERID NG Al e e fpromenan
sequpgachesol fDstippk 1ok 4050 heNeslagidnssauensstiplerositions

178S894R0CE QERPAIIANS: 15 40 hiERIMREQILNQrhosRiuiie ugleotite in SEQ
sequence of positions 25196 to 2262 in SEQ ID NO: 49; and gv)

H a .
1D Bhme ot SR A FoRIRIHELTS Li8divery Siprabled|inB0: 33: the
nucleARARIRAHEINE PesIrRAProgenitos el Swhich has: 26%hemhighatide sequence

o SRR TIPSR S e BBl S

232pasifensII2R o 20 418:imBkQitd MGudrthe pucieotids seqiénde BEQ ID NO:

_positions 668 30to 2770.in SEQ ID,NO: 33; the iIde.sequenc .
#1: PRERBHETIB 1980 GBI Bol 0 Kol <o aneh g et
seqpositiorsiE8ditm2100 iv SEEY 1D NO QB Ithé hutfedhidenselyabifdeesefuence of

itigns ; i IQNQ: 32; IR e s 1
ol B30 O BRI 8 e At o
226808itiDHS 15D 18 i IBEQPIYNO!egdthensaéipstiderskdudhtieipfsclectively
exp%§§g&pﬂ§alg%§3Al§§)%ﬁ@i%@dgx{\é@égﬁif&edéﬂciﬁ@tméﬁ@@ﬂ]dﬁg&eaﬂfamino

“positions 15 to 1766 in SEE ID NO: 47; or the nucleotide sequence of | .
acwE@%%ﬂ%@l%@é@ﬁz%& nhaERs B NEUEDCe 1T THE ATbiRbatig]bstitution,

delambichfurber camprisascsien, Mok selacingacrnapaid nviiebtdetegt zither

the expression of the polynucleotide in step (H); [24] 8, me of ‘
%Pe%mﬁal%?%ga&?m ot igesﬁ@&%i‘v%??aé%%ﬁ%?e taﬂ?néggg in SEQ 1D NO:
1; tARAHFOMY s arUron progemnitae tel, 2iRhnc6RPrisedithe stépsofcleotide

5(1V) cantacting a test co nd wi | that can differentiate into P
ORI 1 ar i Bl e A () ot e At hee of
posgelestel) o A3}/ S protEsonipritingthedivirrs okt sedperiterof SEQ@

ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 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, 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

15encoded by a polynucleotide that hybridizes under stringent conditions
+tn 2 nolviniiclantide encodina the aminn acid ceaadirience of SEO 1D NO: 2



[30] a reagent for detecting or selecting a GABA-producing neuron
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), (i), (iii), and (iv) 25below, or to a
complementary sequence thereof: (i) a polynucleotide comprising the
nucleotide sequence of positions 128 to 2280 in SEQ ID NO: 1; the

ucleot ence of posjtions 127 to 2079 in SEQ 1D NO: 3; the
210 LR oo B B ced &7 S0 1 S0 DB 3w SEQ 10
NOnG@tedtfdamémxﬁfmemﬁp@t?@s@ﬁ@m mZO@rQSEQiﬂmIﬁQ:%;Nﬁb 41; the
nucpe%%\il eoy,ad%gnec%uo%n Co%i%%ﬁso ?gl%n%]lggu%%%égg):hmég% ! %GBI%Hc%ﬁizésyaﬁence

nucleotide sequerice of positions 1 1D NO: 39;
of maitlentid 8%ey et e dflFsSHgNS 156510 R3PS incg B ¢mNG: 4f pesgions 15 to
176@9&'@9@&)3}%4%@9%&%@9&{&5@8&&%&%&%@d@_&%@o@ NQ:43288, sEQ 1D
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
NOndelebiiderspojieHeE Bid508NFOAE  SHETPRE6 HSEQIBeND Y 79 theed in a
GAB%QMHQQ&;?H&LQBG%M@%&%&%@ 2AR%1Re S ELAD: NG A9 38kl on to
polynucleotide encoding a protein that is selectively expressed in a,
a PRABACBHGA GO R ShE g eniit Canata WHER R Prisds 2Pdiing'Q 1D
Noacidisaauencrienspdac:by Boarkisotite 1l 20 seaUsPCE DAMRISifg atcleotide
insertion, substitution, deletion of r cleotides, and/or addition
seqiSerbrRE Rubtes () Sinor Or Lt Ghab hafedl M B nidbetidee
posBRGUEritetofa0Sitio i1 8XANZR8D jniBEQBoNG: ditherudeotdens 199 w©
equence,.af pasitigns 127 tp 2079 in SEQ ID.NO: 3: th clegtide ., .
210 e By RO e au B S0 B 18 RO DY, (e dh aeoqas i 1D
NOsé§usheenofposiiionsqudicto 2 82sinBEQIDNEE 35 thehidudigotids 41; the
S€0 OSHIONS, in. NG 345 ide
e OSN35 1o 9500 I LTI, 361 the Mhclondereaueree
of pesiisencPditpdSitidns IBQ0D G A SHE Moride saperscidgtigéions 15 to
1768GAUENSSIONRSIHIONS R 1RGN SERhH? NQoddothe yiglestigen sEo 1
sequence of positions 199 to 1950 in SEQ ID NO: 45; the nucleotide )
Noségwwéé%} BOWHBRS estide FPEBAH L OSELFID et 19 e lettiien tresiiae in 2
GAB@GBSR&B%@E %ﬁi@ﬂ%ﬁ&g%ﬁiiﬁr%@ﬁ?%ﬁiéﬁﬁs' BOZ@A%&%&QZ&Q@ME%QW&) a
encoding a protein that is selectively expressed in a -producing_
P‘ﬂW&iﬁu‘%?i“gffo@%ﬂ%?%lf,h%ﬂft“liFH%?i&%&‘U‘ﬁ r%osgﬂmaelrﬁgc@n%%’éJﬂ%S&Q b
NOpOjyhtialeotisieicaspesieg thesnuieatidecsporencenyf fosiinrts hétiteleotide
2280 in.SEQ ID NO: 1; th cleoti ce, of positions 127 to 2079
<0 eE QNG (48 T e sSaa e S pasiols BEURas 290 of
posBEQ IDING:2332the Hiiclébtiti®séquéncewcipositicnetd® tof 228RIMSED to
10lP NO: 35 he ucledfide s C Qsition 014409 iy Qo
2 T e oo se e B N
NO3gothehauslebstiddscquence of positions 15 ttp 2285 inSHEHIDINGO4141; the
nuc&@&;'ag%@&%qgcsﬁ%%ﬂ?&@flqu't@'ﬂé ! %G\I@%EQHPHNQGO%%B'[H% uence
nucleotide sequence of positions 199 to 1950 in SEQ ID NO: 45; the
of pastientid@2osegdR HESBROG G156 1786aMISEQENO! a7sigPme S to
176BURISEUSErsRANENCR P{RAFIIRDE IO 40426 2 R sakihtP Q% 49amd 6 1D
a polynucleotide encoding a protein that is selectively expressed in a
NO¢ BA-producing neuron progenitor cell, which has 70% or higher
sequencegtidantity, o apelynuclestide compisingtheintglaetidergeauanating
of positions 178 to 2280 in SEQ 1D, NQ:.1: the nucleotide 25sequence qf
o GRS 405198 LD R B the NOBSAE R reed oy nds o 2
proeositibese06Bto: ZVird i ShHQIRINO: B8icthaimucledtidqisagquenSEQAD NO:
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: 3043; 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; [31] the reagent of [30] for

Aetectina or celectina 2 caraheaellar call or eninal cord call which fiirther



() 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 15NO: 37; the nucleotide sequenee of positions 199 to 2325 in SEQ ID

NQO: 39; the nucleotide sequence of positions 15 t0.2325 in SEQ ID NO: .
2 4yt G b Secqions B RSP 1816 BEyTD NBrage i
GAe-pudiedtidensegquenseghpositions 489 toikf5&n SEQ@HDAN@:i45s¢hecnce

nucleotide sequence of pasitions, 15 to 1.766 in. SEQ 1D AT :
R O S N U T
acidpolymucieotide @ritbtifig a proteintthalt iéﬁséﬁécﬂifﬁeﬂﬁe&%}re_%@daﬁﬁéﬂ‘ _add ition
of GFABA-RIQAUGING NEUIEN progapital. celland WhiGhCOMPHSES aRAMINRat is
acid sequence encoded by a nucleotide sequence comprising an
selepibsttiovkpsesetitinionCddidiorrerone pruremgerittioed] ard/eicadettisi
poEyQ:qu[&%tﬁfe%@ﬂ}%ﬁ@f%@%(i@reémﬁg&ﬁ et ends Eﬂ%ﬁ@y%éi&ﬁw%%éﬁag
sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide

the aEiRAGE SIPBERTORE T27 1h 2079 238EE ING: 424H& fedtie’?: and
(viiSQOMenss AhPRSIIREEBES 4924401 i SEQ HXNR:d@3inthadnuaiaotidenitor cell
sequence of positionsd}BO to 2232 in SEQ ID Noi135; the. nucleotide . "
and SOHUERES Bt BBHIOHE L 8916751 08 S EGAB NS 7 Bl KUQddtige ™ =
seqia@QUNCEQfposiions41 99, tr 23251 BEQ |BANG, 305the nucleotide
sequence of positions 15 to 2325 jn SEQ. 1D NQ: 41:.the nucleotide L
el eS B ORGTTE 1 101 Iy SEQS N A3 W el locting
a Gadtpuencich30positignegt8Bdoct D50 ISE@DSNO: MBythelsnitleotitigrising
equence of Iti 766, 1 O. 47: or t [ :
oS OEREnS iR BANSERI s T oo
tranghatwstinig a prominstiettis! delectively RRpraseutni NG B AvPFodiféthipquence
of thﬁ?’ﬁwg,emtﬁ)&,cﬁ!’ﬁh@? @’,%‘?E&%W&%@ ﬁt{j%@&ﬁﬁ)ﬂqﬂi%&é@tiveiy
polynucleotide comprising the nucleotide sequence of positions 178 to )
expe3ge!iin SEGABANEI0du4RE MGETeB e S8 EeH FEH RS roBYIHIsHS Ao acid
seqeQé9 IBnERID N Qis3it e, Busientide, sSRAURACS 6hPesiions.A08dacids/@ the
in SEQ ID NO: 33; the nucleotide seguence of positions 1%(8 tg 2232 in

amigg-psithsRiEens A5 itk I NEstiud sedubthcl of hobtidis Tod e F1db fd/or
add SR IDNQsr It thamincl actidaseguentca ofipasitiona dB9(16: R3 2booi S B is

ID. NO: 39; the nucleofi equence of positions 15 to 2325 in SEQ |
el AR RO A e SRS HEAs 8 ST SLFTRoRY @
polviBidibetidudeotidésdyue nodof positons d@Xmd 956G indBE@ DIO c4&;ding
... the.nucleotide 5sequ : itign tq 1766 in, SEQID NO; AT, af. .
e e A o ot B2 1o <R 1B Mot 30 and
(vii{iv) prelyniiéotidectinebdingresprbiein thabis-setdutivalyiaxprersegiinag cell
and%@iﬁﬁi%’%%@ﬂ%@%‘df&?@c—%@ﬁ%@lgiﬁ%ﬁ@ '7W/Qi_8¥_‘lﬂ§}'§e?@3/8nﬂ'i)h_{9 RBE amino acid

sequence Identity to a polynucleotide comprising the nucleotide sequence

seqeisesifioRs 17802280 i SEQIDHN G Hintdnticlébiifle 10sequence of
posiﬁ%&@e@%ﬁ@%@&? iRk %Ee@ﬂpim@it%nﬂfbed?#é@[%@tig% SRAMRNEEfcening for
positions 668 to 2770 in SEQ ID NO: 33; the nucleotide sequence of
a subgatighibad tiosss i SEGH Y RIOESC H WRENEBtES Sekaarmeaegpitor cell
whiPRSHPNE389 e 2466 IRSEQ Harieindy athesnuolepticedsedqience:nf that can
d_ffppsitipns,199 to in'Sdlé 1D NO: 39; the nu{cleotiﬁe seq ﬁjcget%fct' o the
HREEERs'1S @ DEIRSEL IDNG? A HE Ml cféotde selg ence of &
exppositions thb polLB16datiSE IHNBA 1543 ¢the nucteotidezseiurerte which can
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; [40] the polynucleotide of
[39] for detecting or selecting a GABA-producing neuron  progenitor
cell, wherein the GABA-producing neuron progenitor cell is a spinal cord
or 20cerebellar GABA-producing neuron progenitor cell; [41] the
polynucleotide of [39] or [40] for detection or selection, which comprises a

polynucleotide comprising at least 10 consecutive nucleotides of the
Nniiclentide ceaarience of 1201 Aar TA401 Aar 2 combnlementary cearience thearanf:



20six amino acid residues; [50] a GABA-producing neuron progenitor cell

for use in regeneration medicine to treat 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) below,

or to a complementary sequence thereof: 25(i) a polynucleotide

comprising the nucleotide sequence%f positions 178 to 2280 in SEQ ID
hybiN@zd rshe mutledidespguencelafi@bsitiens 1 27){o207 9nth SEQ4RWNQF 3% a

the nucleotide sequence of positions 668 t0.2770 in SEQ.ID NQ: 33; the .
corp AR <SHEHRE SFAShionl 1300 DSAs I S TPNDE s orde
seqnercleofigessagueliéa ol PAsitictis 1 89 02100 imBHEEQID: segN@r86f theitions

' f,positions. 199 to 2325 in SEQ ID NO: 39; .
O S e S h B Qe i e
1D hli¢lettidecseeplevied obpogitond pEsIA916 hISECBIDINEEQINE0: 35; the
nucﬁ%%%gcﬁjé‘?c%%ﬁfb%%i%{?&?g&%sﬁ@@ 1@8{%2% QLN Qjcﬁle%tm![{]sequence

nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the
of pENeBHdESEyLeht ot fasiHoNS 198 tH2redapiSETprNe o gositiqiy 45 to

2328alyReciaptide encodingRiatRIRRNIS Selectively exRessediindo D No:
GABA-producing 35neuron progenitor cell and which comprises an amino

43; ARsngs bt aeaHENe B sitintaddtde SEdhiBneERdRpieinty athe nucleotide
seqingestion psulbstitutionodeletion ofranegormore nuslegtdesiandi®rsehfience of

addition of one or leotides, 1o either or both ends thereof, in the .
PO BT S Gl DO O 1 St T SHS BEPRER: 1 M hat i
selaatielgptidereegdenecof Pasitions: k2 /mtadd 18 dpehid® dEIINGY Jhibe comprises
an BHEISOULS Seduence.of positions, 668.{0,2(704n SEQ 1D N ZS 10 certion

* Alcleotide sequence of posﬂio%s 13510 in SEQ NG Q%;?ﬁe ’
subsiifglentiddessuent ecot Spositionsngiedad2d,00nd/ SE@dDIdOoB3Ppther more

nucht 9{3@%%&3&%%&1%9&%91%5fl%%% %ﬁ&%&ﬂggg%gg&%%ﬁ%&%g&s 178 to

nucleotide sequence of positions 15 to 2325 in

228QUBIEBRYEDSH Qud e apleshibnes %16 9B S EQ 1D WOV UBINHEQ 1D NO:

3; AUGIRQUGESRUIYRIRE OF ROSIHORS é&%%%%rs]@%%%é% $9hBucleotide
nucleotide sequence of positions 15 to 1766 in SEQ ID NO: 47; or the

seqptidedtidBosiipientd oitpdsitiors $66td2262 iR SEbIDUSP Y, 1o e of
posRRIyUokeelide@NFOdNg A Pratein thatds.seleaivel QpIassedddidons 199 1o
?ngABé%-ﬁr%%%n% neuron progenitor cell, which hybridizes under a .
2325t Thgeht Londticn 8 S BB ALLRSRIENEE MR RINE 1hd hiftedtidd SEQ TP NO:
41; seeueotkeeitfepasiions 7 3doi22801H SEQ DINEEQ; ithedaucleotiglenucleotide
sequence of positi 2 20790 SEQ. IR NQ: 3. the nucleotide
oo oo Ot DS s o 0270 TS TONENG: 34 R oiitodaguence of
posgenuadrice df7p6sitiGhS UBDNE22324n (BEQUDND: d536nthe hpctaatide!l 96 1o
equ itions, 199 to 2100 in ID NO: 37: the.nucleotide , .
e AR e e S SRS R: dopE R B Ciarecivey
expsgefericedof pusitionsdlsing 28250m SEGHION O] whishiloleddides under a

" - i 916, IDNQ; 43: the © ider ..o
SRR OIS B ER T8 LY s

178d8cpdfce oF pbEridNg 1515 17els9H eI NOT frsisionsel Alcredtidein SEQ
ID SRUUSNER GLRRIIIANSHILNL 182262 SEE I3 ND04%: andh (IV) &0: 33; the
olynucleotide encoding a protein that is selectively expressed in a
nuCENEIA S5FYEREHY ReUFSARIGEhitdr <8I Siith RNEE 700t Higtdide sequence
of Eeilenceiderntityttonaspolynuslieotide emprisingdheualeatideseuenoe (o

f. positi 8 280 in SEQ ID NO: 1: the nucleotide sequence o
2 T o Sh 06 P B o R O HTCIEBi S SonenB B D NO:

positions 668 25to 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 30sequence of

positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide sequence of
nocitinne 10A tNn 2282 in SEO ID NO: A0 [RE11thae CARA-NnradiicinA



10SEQ 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 positiong¢l5 to 1916 in SEQ ID NO: 43; the

41; QH&'EE&Q&@%% %%@E%g%?%ﬁ?@%l%gl@i %%%E%SID N '&9 fte; ﬁb&cmldc

nucleotide sequence of positions 15 to 1766 in SE 47 or

chmm@&fdéogéménb%@oﬁ%égﬁibm@ £96)162262: nﬁSE‘@IDW@L@? (Hiyugnce of
posRRJMQWS'?&W@@%@@Q@@WW thakis selreively: ﬁé%é%%ﬁgzaons 196 to

GABA-producing neuron progenitor cell, which hybridizes under a

226&##}168& Hontitict 16 SHIY ALRIBBIGE ¢t ﬁﬁﬁﬁ%é PifeEbieps is selectively
expBAENEE0TROSIIGNSILEB §0 228 RELIIE: NE Liihennueleqide or higher
20sequence of positions 127 to 2079 in, SEQ ID NO: 3; the nucleotide
Squatﬁsewm PBSHISHEBEE 85 7 FOrRTSH 1by NS s idnaaensstitiepositions
17%@@@@0@4 al:m 13@}&[}%2%tiﬂ@%€@dﬁbé\|@ p3%ititie naclestdes in SEQ

uen sm ns 199 t02 0in SE ,%7 the,nuc tﬁé s
o 53 S G BEE G 2ieneay e Ricodge: 3 the
nuc@ﬁﬂemeweﬁ@osftmn&dzﬁsthBSﬁRIﬁBEQHQ Nﬂﬂ@ismd}aw@ﬂeﬁdﬁa sequence

2543 th leotid
of po%qyo%gclq)g }(p 9?553 Slfgfg 2 1 Om|7ri 5& éuﬁse?gge i%qt{ tnc%p) C]égs?igor?s 199 to

sequence of positions e nucl
1328aqudnedldisosiflotls 1Bds Gy SR IDPNLoiF; Gr tth@d3aokeSEdeiD NO:

41 %ﬁgﬂﬁﬂﬁ%tﬂfep%ﬁ'ﬁ'&{lé a?gag%&%%@ o5 H%N%d%a% (a@ 3he nucleotide

po ynuc leotide encod Ing a proteln that is selectivel Yy expresse ina

seq@ABACHrBefiicing ridlrén prégetitdrsliDvhich Ads theopusidsigdrmsequence of

posARAMENCR idensity orayneivapcigolide ROcamMRNIRIPG e RUCIRAti ions 196 to
sequence of positions 178 to 2280 in SEQ ID NO: 1; the nucleotide

22628 e LS dflons 127 to 2079 in SEQ ID NO: 3; the nucleotide

sequence; giRosieNIRo8-40:37 # MR Q QI 33athrMbglspldeening for

eguence of positions 130 to 2232 in SEQ ID NO: 35: the nucleotide
o I ORI HTe L0 45 2908 S 10 NG 39 aehliTaghie o cel.

whisBquenaésef positiops dPA 1Y P32odantiBEQ l&ﬂ\l@nﬁﬁ),ut’ae wiBleotide that can

ce of 35t0 2325 in SE ucleotide
O P o 1216 T T SECSTH N W e SRR § protin
selestjuiemoe OF positions-099Hei 19 B imBEQd D MGuatss theShidtiébiide: 20, 34,
36, 3U4ENEE QEp@é'%%”&%ﬁ&%@%%&éE%JRJ\E(aeé%e? GQ]%{%%’&!S%'%‘E
sequence of positions 196 262 in SEQ ID NO: 49; 5 method o
profisging peraAB HlErAE A GABRDLEONEIFRY AR BN prsgérterash, wheresmg an

insdfiR GABARIATH BERAUPORGIRNOL CEILIS AdSRINBLCOHOCRIebaIa e of
GAB roducin dg 5neuron progenitor cell; [65%he method of [58} or [59]

SF%‘Rr ptafting =6 ABArddutihg hetioff proguiier dlitamereaims more

amla@Iyaugk@caiﬂ@mmaﬂhS@ﬁiatﬂeﬂss;flazﬁpm§&%tmﬁuglﬁ,@étﬁﬂ%@f@<pressed ina
GA Eolynucleotlde selected from (i),, (ii), (i), and (iv) mentioned above, o
X,

PR RIS Seb B0 fREFS fa“‘[e?i"fi’r‘i‘é éﬁ]Ba’zs?lt%@fbﬁfréwfhwbﬂdlzes
undtiasnisplant mgrﬂlﬁﬁﬁléoprpdmmd@aummmggmm aeelo L@wheqem;&he»f SEQ
ypugleptide ¢ IS t le ec ucleotldes of a
b ﬁo ygugle(;{’igig s%%ggtbédd??rc?‘m (%65(4]535 ||)§§n ?t hidhEd %%tvlé Sg’%egtweiy
expooreplemefidy Sqgodnceghersof; [ﬁﬁgatmethdﬁ zimi tceatmgse:senebm‘rlaro acid
[ r | r I
e e B S L B S Qe
34, bnd$ ttlaProtéidsetécteddrom: 15(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,
2048, 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 hvvhridi7zac 1inder ctrinnent conditinne 1o 2 nolvvniiclentide encodina the



25Fig. 7 shows that 65313-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. 73 shows

results of the cerebella and 65B13-positive cells isolated from the E14.5

cerebella. Fig. 8 shows differentiation of 65313-positive cells

isolated from the cerebellar 30prirn@idia of E12.5 (A) and E14.5 (B) mice

into, GABA-producing Purkinje.cells .and GABA-producing Golgi cells

et e s A R S ey
subgiqnop thationadfertivitrdiffSrentiatedespin altbbrok b wiop s dexived dpsmt&ESoell,

igRls.Andbeir differantiation into. GARAProduSIng NerONS, 35Ei. A Q1 cor

“i 1shov?/s h?e structuré% of D A“Qonstructls%)hat can %e used tolselztlacte 1§ e
diff gEBatprodudng HBdromogrsgehitehsl Prapenitor @, PEGHOWS tHeeating a
m aﬁ%f%@&&ﬁ%ﬁ@ﬁ@@ £04ld begxpresasd aReCHicallY IMGARAPIREUSIRG of a

neuron progenitor cells by using the 65B13 promoter. Best Mode for
Proegly IHF eIUOt R VBRI ST RRCPAVEE RS AT BB dRstFRIS e tHig THEN A

wh®&R kﬁcﬁ@ﬂﬁéﬁﬁ&ﬁﬁ!ﬁ glivelyiexpressed Im@RRBANSUER P rﬁ’@@xﬁlit@lj %Ek_!ﬁc@éin
spinal dorsal horn and cerebellym., The present invention provides

ComPEIME RN B HERRE O SEREIRG BABAprutiding iduibn +4- 46, 48,
or JpragBnitenestishdine £HBA3:penaokthe preseakinventotipeludes, fargenitor
cell RTINS, b0 %\épael%-l?f Jads 1onamed goB13-a and 8oBL3D, which 1%

AR PAHOE SR RN} T GEBTY gene PHRE redp EEHVE Ruigdtige o “etehon
of opegquencesaare:shoidn iin tBEIBoNCOE stamadcd, cdndE thélahiha2adidi 4, 36, 38,

40, %9%25‘%8?58'3%?"5%" ?%qjg%%ﬁﬂ%% af osé%%g%ﬁr§§;%r@l%%%t§ ggfgjf}g'?\li oth

e coding region 6f 3-a starts w at position _
endg thmrdoéxtatits orakvenstop coavackl poSIons 22718 o 280\ -enebding acuron

profERIEIN ELY ORATIALIYS, The J AINAAR feidBRdIRNCRNRT R Higm
Sequence of positions 178 to 228 constitute a signal sequence, while the
condiigiilfosakidbrRsigaEdcerkedEr B e BsgueAce BrpestibAE QAP ! 2. 4,
34, 3463zcapstituteiadrangmembrane fegionsErithaatherdandhe.erdiagd: in a
region of 65B 13-bstarts with A at position 127 in SEQ ID NO: 2 and )
GA@%?@HB@”(‘B%@@{HH‘ dBBRBT U O HiGHE PIPF s oY 9NEM BHIh T TR bR e
709620 a@isoiasidsy Thed dramingrRciddesickies epooded by the sequenNce, 40,
o é%ﬁo%g;o%iﬁtiong 127 to 178 constitute a signal sequence, while the 17
>aming gidues encoded by the sequence of positions 1516 to 1566
conBtituterahtrapsoneinb race re giom thurthetinere] thea6hBh3dénepoddheang a
. present invention also includes, for example, the genes of S:.
oA A S R s SRS, o fine o
cell grpodisth by dhen g hesoateighgvarGn BEQHDUNGS 184 B6pra8edity i 44 V)
detctBndG %@985&913'}%3988@9%@%l%ggm&z%ﬂ%%ﬂlgfn?e'f@ek@dé'%’f%ﬁ%ﬂ&%m

with A at position 668 and extends To the stop cod6n at positions 2768 to

inveprripg; antodihgravpradhs efl doestaiher aelered Heskp &iiAb acid residues

encrdgd @M&Q%I?%@W,C%Qfﬁé’sﬁﬂf)%gﬁ%m i£24,,60R81HYte & 81BRroducing
sequence, while the 494 amino acid residues encoded by the sequence of

NeURSIREHETEY t6eH2DRPEsHiRutE ER ekiPycaMRIgicab MEid. ViRe yaiRge 2 cell
popl@gion PoRRID N&t38istadsith Ambpesitiomddormne-30exends|to viil
the stop codan at positions 2230 to 2232, encoding a protein of 700 amino
de‘eﬁlf?a%?‘?ﬁejefﬁ’%%ﬁiﬁ%\ GaFFESiRE BHESHEH BT Y S8l vahse st B"(?g?ﬁg:?g the

presk30ite dBHconsiifiie asignaliseqtieneecwiile dhe 494Tamino acid

residues engpded by the sequence of.positions 187 to 1668 constifute an

e Ry e R SR G PSR R o
sclepositiot 499\ arddixiepdstothe atopivodeln atpdsitions2O08HmBd, G0 rimer,

encoding a protein 350f 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

23 of positions 259 to 1728 constitute an extracellular domain. The

coding region of SEQ ID NO: 39 starts with A at position 199 and extends

to the stop codon at positions 2323 to 2325, encoding a protein of 708

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 recidiiee Benecnded hy the ceaarience of nncitinne 250 tn 1729



20neuron 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 ID NO: 33; the nucleotide seqelience of positions 130 to 2232 in SEQ
ID NO: 35; the nucleotide sequencebf positions 199 to 2100 in SEQ ID
or A&t 37;headdeaticde:Rosequancetbé pasitiasisnl 99 opR3AneGRR that can
NQ: 39: the nucleatide sequence of posjtions.15 10,2325 i ID NO:
YO d RO BB Do LB Lo 15 1615 Gty IR 48] © °
corhlemectestidegseguertberoffpoSition B9 ol 4@5R it SHEOIDIN Ored Buthentide
nucleotide se 0 iti tQ, 1766, I =47 or i
s B e e a2 3o S s Bt

12730374 polyrudiediide Britodiniealisioteinthet i seradtvelt8xpréssemintEQ

ID ﬁ@%@?‘f%%@éﬂﬂd?:e%&&rﬂfé)g?’%i'&@ft%ﬂ' 1pich bas % enianen. 3s; the

sequence identity to a polynucleotide comprising the nucleotide sequence
nuclsPRBSItRINETT S tePPeT ! SEQ TR ®: F¢hEnitledtidbesieriids spquence

of pROSIIANS G20 1932079 HEEER NN 3ndhe pdsirRtide seruemeR fions 15
ositions 668 to 2770 in SEQ ID NO: 33; the nucleotide seguence of

232p bR P Yo Do daEiRvsiendif Reyenesst e iviidotide 44 ienke oF NO:
43; pastions 389 464400 br QNG 871936 nusiegtidesequenas eliclcotide

ositions 199 to 2325 i ID - 39; the nucleotide sequence of
Seq%&ﬁi%ﬂ%“ﬁ%stﬁé%é ?r&éqébs%g) :%ﬁitﬁ‘ ilchEstis setderedugpee of
posipiosiions b3 A5 91 6HQ FEQID MNO:A 3 thy mudteotidesegueneeofein that is

sele tcl)\%:l?og§p199‘<—;[g % KE%EQ%D NG 491;(;[&61%["%1'16%?%%?%’1 %vr}]l(%&ogo nprises
positrons 156" 176 in 6 Nge ; or the hucleotide sequence of P

an apomﬁoarédlséqwmﬁzﬁmw@mal\h@pwggism_mm@gmméngom ans_:ertion,
subsRRNBLCIEUAS, referRdo.2 RAIYMGE SORRNSING, RUCIGAHARS, OLNUGICQHAE, ore

pairs of multiple deoxyribonucleic acids (DNA) or ribonucleic acids (RNA),
nucgatdpcioded @NAbeb N seasaficDNANEpSAtidaIyBIPREsedi A DNA 1 78 to
22887 w_-df?@@?@%e%IM@HG&%@H@&%@%@L@@iﬁ@ﬁﬂ@%ﬂ@%ﬁ%@&Q 1D NO:

occurring nucleotides such as 4-acetylcytidine, . ,
3: t%@@ﬁk;@i&ﬁwﬁ%ﬂﬁﬁmﬁm%ﬁéﬁé_ ﬁ%g@yﬁéﬁél) NGOt 33; the nucleotide
sequddeccarbpxyimethylaminomethyd -2rlyousidim®, 35; the nucleotide sequence of

5-carboxymethylaminomethyluridine, dihydrouridine, .
PO Aoy Too B ety HEIBU R uence of posiions 199 10
2322':0)-$REiiylguanssinks inesingdNe&daopanté pyladenosine, 2325 in SEQ ID NO:

-methyladenosine, 1-methylpseu ridi I-met sine,. .
R s Y B et B e o ug e the nucleotide
seq@methylgusifiosiné93-metBylcytidii) S éthylcitidine nucleotide sequence of
pos(iSHT PHWIAGRARALOL Y FW?HPH%SH&%ie%?{H?%@H&@O&}“E&Q}%HQ'P&‘s to

5-methoxyaminomethy1-2-thiouridine, 1l-D-mannosylqueuosine,

2268 ctskyBafonyimdiiy 1 2ohiouelgiislesensethoycarpishyImethy sHeshacty
expreaR@thaxyuEting, 2:meilyihiniNG:ISOREHRBYIaAeNA3IRG: hybridizes under a
, NA9-13-D-r|bofuranosyl-2-me;thylth|opl_1(ln-6-y1)carbaynoyl)t%reonlne, -
stringe(rocPBAiieh L 0SS HIACS- YORRTHEE D AlrRE e thi@sitieo positions
178Ut dingnSroxpacatickdacichinatbibaatetesiiginecsaxyaaatlicoacisl 2079 in SEQ

_ butoxosine, pseudouridine, queugsine, 2-thiocytiding,

1D %dhwﬁz.’tﬂf&ﬂ%ﬁéﬁ%ﬁmﬁ PRGN, BBt Wit elO: 33; the

nucNo((e k3qRefibofifrmnasyhouin-G-yCabamOYOtN@MBinge nucleotide sequence
2'-O-methyl-5-methyluridine, .2'<0-methyluridine butosine, and. ‘

O 3R By BN e T TGOS F e saada? t
invention can also be produced by chemical 25synthesis based on the
known sequence of 65B13. Alternatively, such polynucleotides can be
prepared from 65B13 gene-expressing cells using hybridization, PCR, etc.

Meanwhile, the phrase "functionally equivalent” means that a target

protein has the same biological property as 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). The biological property of a 65B13 protein 30 (for example, the

amino acid sequence of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48,

nr E0O) inchidece for eavamnle the nlfactoryy nearvve networlk nattearn



oligo-capping method (Maruyama and Sugano. Gene 1994, 138:171-4;
Suzuki. Gene 1997, 200:149-56) 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% 20SDS, 50C", "2x SSC, 0.1% SDS, 42C", and "Ix SSC, 0.1%
SDS, 37C". Examples of conditions Zjf higher stringency include "2x SSC,
1% C"a0.5x SSC, 0.1% SDS, 42C",.and "0.2x . 0.19 )
2328 SR R T et i v 4L RS e i ST 0 T N0
41; (Aenersiratnit feqBeience)peanies cartied ‘Dt by Jetfdimiig: 43: the nucleotide
re-hyhridization at£8C f mi r re, addin rQbe to allow
seo e e e T RO AR AR, QAN or
posESE, Uh 1001 30E mtkdo i xéperatardfon2oenifgtesisacts Washitignhrs to
226&%?»}%@}'%[?7%6_3 Q@l%‘?lés @% g}%?@Lf&%&Qd@M%%a&Brﬁﬁg HQ{%'JA/ selectively
washing twice in Ix SSC, 0.1% SDS at 50C for 20 minutes each. This can
EXPEISE Dt ariet DUtRISHI HEr Eafip I ofse X prelsHivhity Bidiz8togr higher
seque@UiQR LGk QNT EGHubY RRIOLRIRG fhe-vbridizatian abeaadotBQositions
minutes or mare, adding a labeled probe and 30incubating at 37C to 55C.
178645t Ot B HRoPd wadhinie ek PN S SRE 9194 SDS A D EQ
ID temperaturedacdininytes ash pasnidiwvasiungongemat3EEJor 2O mimiese

ith Ix SSC, 0.1% SDS. Here, conditions of hj stringency can be
S 3 18 CBNG Thel 10t P oLy MR o Sequenes
of poyhidizationo G 6ecorsd ashN Bob éxdmnple;¢hadereiybridiadfiosiand 199 to
~~Rybridizafi mperature can be raised to 60C, and 1o 68C for. higher .
RGNy Ao Cureiercs ) e (R e Rl o wo-
41; buffencina ibnspevatereyappeisors Withotdiary SkiihneCirtdathalsecicotide

seq&%‘ggr%‘fe{)%tlﬁﬁ{n?é"]‘égic%@%@‘i@“i_élss%r@bﬁ) %§§;°Hf§e'i‘l‘i%a‘ija%@PeB{f&QesL%ﬂ%gH&e of
an t

reaction time, to obtain isoforms of 65B13 of the present invention,
posiifsliclmirahted anc EeriEspéhiding Yehe s eaeviedr fremt it te? largaiHmmmd 26 to
neRglerengesgbch s "Molecular Cloning, A Laboratory Manual 2" ed.”
(Cold Spring Harbor Press (1989), Sections 9.47-9.58), "Current Protocols
in MBREUECBIBREYIBRRS WAl ErS6nds(dBstefgo Aregettidhg detecting or
seleBiind £ ARNALEIONIRG: heGarepfSehmguesi AVRIacical ARBIQRACKH T8 "that
) éOxford Uni_versgy (1995), Section 2.10 for conditions in particular) can be
binds 0 A T8y Wt TR AL RS By BB AR ProtBdi & Exemipres of

SE@fibykiidizing polystudeoticlesinplude, palynusieqtites gortaimiagia selectively

nucleotide nce that has at least 50% or more, preferably 70%, more .
e STa bl SO0 AP SUER A o QR SOt (o1 10 SR, dkt o

sequaore comPEYb)ddentitgriith suhsicleatidesegaentercomprisingrthie acids in the
~milycleatide sequ itigns 1,78 10-228Q i -1, thex _
iSRRG RQLEISROl e U410 4280 1358 MBS . s
addﬁtmatftm@ §e@t@n@n®fm@@ﬁfoi@seab@‘t@‘ Z»W!Dﬁﬂdsa@m;l\(@%}%pmin that is
sele@Hg@Qt&&‘égﬁﬂeﬁcg @cﬁgﬁ’ﬁ!— &ﬁlg:g‘% tﬁ’eggj?ﬁzﬂﬂ) %}Qupillggeﬁﬁgded by a

nucleotide sequence of positions 199 to 2100 in SEQ ID NO: 37, the .
polyiiieieatide S lehtdigtnBite iy reo ocordlatiiosEoPIp NG otde giwoding
the BHSIROLIGE SQRAURACEOTNOSItIoNS 1D t 23256IMmBEQ, > NQ: 44, 4R€or 50; and

..hucleotide sequence of positions 15.to 1916 in SEQ ID NO: 43, the
(Vi Jonsotiie B HSHE BIPOERBRS DY tb 1050 RSEG TS Mey R g aggnitor cell
andnueleelide seguancecal pegsitinnrshibitg TI664n ISEER HINGY 47 Jar ihtno acid

nucleoti ce of pgsitions 196 62.in SE NO: 49. Such
SeqLi’&@%ﬁiﬁcﬁ?%éﬁ%ﬁ@é?égm%%d @y%ﬁﬁéé%é%’e%é’oﬁh?ﬁ% Itschul. Proc. Natl.
Acad. Sci. 20USA 1990, 87:2264-8; Karlin and Altschul. Proc. Natl. Acad.
Sci. USA 1993, 90:5873-7). Examples of programs that have been
developed based on this algorithm include the BLASTX program for
detelmining the identity of amino acid sequences, and the BLASTN
program for nucleotide sequences (Altschul et 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,
25http://www.ncbi.nim.nih.gov for a specific example of analysis methods.

The 65B13 isoforms or allelic mutants, and other genes with a 65B13-like
ctriictiire and fiinetion fcan he ohtained from cDNA lihrariee and aenome



15preferably 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 such, added to the 5'-end side thereof, and
at the 3' end, a sequence complementary to a target sequence. A
nucleotide chain of the present invegntion can hybridize with a
polynucleotide of the present invention. Moreover, mutations of a
polynucleatictadf theepraebent ¢ssentioeng0withiireghts tan e detettedetecting

or S 6 ProR %r&iﬁ@%é? nsme ﬁ%%ggﬁit&f’d&éﬂ}‘tﬁg@@ﬁ MANFALEE 2

normalities in the activity or expressi e polypeptides of the
POi-ijT@@eﬁtidﬂv@mﬁQﬁ,Si@h@r‘efq@ym&é‘?eﬁﬂ@e@?@h@oﬁthi@ﬁ‘%@‘s@mfﬁweﬁﬁ@ﬁ ate a
profiQHORY 1Q.he useful fendiseasciiaones’s, fiG et R BOMMEMEN BN orein

sequence” refers to not only cases where at least 15 25consecutive
COMeatiae $BMM N SrRuEHE Hgtidade dmpletelypait-withthelterfiplde, 48
or Butalsoinsludesthosedhatdave atdeast 20% prefamibB0%u MPMogenitor

preferably 90%, and even more preferably 95% qr more (for example, .
cell @ngycgrgysss 8f HRIROASKCTHVE S E SUBHHEE HAT SPHHtA Y telipigte dplgfion
of desmatiRrreiars te:theiformationofachaitdsawnishd (U Wthe, case ofansg,

RNA) corresponds.to A, A cqrresponds to T or U, G corresponds.to C, and
40, 4% R s To JoH b H 0o e S B B e e e oF By
endpohynudleatide: pdentitieisacan & detarmingddeydnieth dis Bimpladte thateuron

ropSSfhin the alorementioned polynugleofide y btiligii;z%tigﬁéims TR PIERE e
ProfiVention also provides primer sBts’Comprising two of more &
conplynutientidesfoledstecting drgdlectimin G ABA sproducing 1éi@ddiy NO: 2, 4,

34, REOGSNURT £2Il5,0f e prasent Inyention: 3RLAS RIESENLINVEONONAISAcq in o

0 El

_prowd’es qntl’bodies that bind to the translation products of the’65B13
GABgénpradidieareuusedrieeatienesBiivd Auaicises 19 tredneardbeiiarence having
700/81%9%&8{@8@&3/% ﬁ%%ﬁ%@c‘i‘&l'é&iuéﬂé eresﬁg@eﬁpemoﬁ,@,em; e 33, 40,

present invention provides antibodies for detecting or selecting
42, é%é@-ﬁo‘?fu?@ng neuron progenitor cells, which bind to, for example, a

protgin Sefectrr H:, tHY)RREtEiREAPBRIISING-HReEAMING FEitheeQueasaor

of SEQ ID NQ: 2, 4, 34, 36, 38, 40, 42, 44, 546, 48, or 50; (vi) a protein .
detee i AT g RIS B PSR iR AP B RAsTIERS Siliffletiion regeneration
medighstifvtien; celgitoinrofppe-pitimore gminbcaeidhjorthevairtinauaeighridize to a

sequence of IR NO: 2, 4,.34,.36, 38, 40, 42 .44, 46, 48, or 50, and/or
PO Bt SRT5P SR8 it A to i b A o R o R
seqisdon chionafly(Bquivalentclecs g ateirpoemp tsing:theptidti seqaeid sed pent®ns

f 5 %68 A% 2R A0: 0288 38:06R01 V) 3ROSR,
”%ﬁi%?egﬁn%yp%?yhéleégge %at%ty%ri(ﬁ%%s tl:fhde s%lr?hegént conth({Z?l)s to Q

ID A Polyhiisievtidrobiecdingthe dnptotssil Gdgterdd GBS EEABINGO?2 34; the
nu.c?é%’t'igjg’séﬁxeﬂgg égpgsﬂtiéﬁﬁs 143?0 & %’2"3’1'? @@Qﬁﬁl%%ll{lﬁ@%}/@ﬁgﬁ g@g{?ence

protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 34, 36,
of pegitipns 499 49, 2480 48 551G 07 Arfa: PEpily BUsteRERE coRYSAIRY ARsHiAlo! 99 to
2328Gidsyagyuence having: (A%-enighgidaantity teithe aminoacid sequenceno:
of SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50, which comprises,
41: fhe AHlBIEIG-GhEnEE RSSIERS 1 (0! 643 S6!134 g Higha 4 ugesotide
seqék&icar &0positiondHeveing "easivalepElunciionde aspraieineisopdisisg;tkRace of

amino acid ue 0 ID.NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 4
PO S Brdr oy T, B O SEIach Bt Sl St A BB ity
226Aewr &k robgenitor £¢llsi) a pdrurthérmndeesinaipete pedeemibadimenk; divecly

antibodies-bind, to a polypeptide of the present invention which is an .
e T B e SR AN 5 i

extracellular domains of polypeptides used in the present invention can be

searched using the program, PSORT (http://psortims.u-tokyo.ac.jp/), etc.

Specifically, 25extracellular domains obtained using the P SORT program

are: the amino acid sequences 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. 30It is well known

that a miitant nolvvnentide comnbnricinad an amino acid ceadrience 1in which



10temperature 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 conditions such as probe
concentration, probe length, and reastion time, to obtain 651313 isoforms,
llelic mutants, a 15corres 20 din F%J enes derlved from othTer orga}nls[nt

aci Se%‘%%‘h%e%“%ﬁ%% s fBlEctiiar Tis SRS MARGAI BT e Hon-

del{@oldSpring kharb ok B@S@Qi%ﬁ)psmﬁmm @f 41905 8) pl' Comnéitt rotaceiser

in.Molec arB Ile) |Ie & Sons 7-19
or B e (R S R e ode T e S S0
I; thn mmismw(a@@@)o@emﬁbmzmmﬂ &’6@.@@?&)1@&1&&%@%&1@@@ eotide
seq 9&%@&'% eﬂég{mﬂy%%&w’f@'%ﬂ“@ raseduressExamplen of yRedizing of

po lynucleotides include polynucleotides contnining a nucleotide sequence

posthaihaalatdedst 50054 rﬂérbl%réﬁerﬁﬁlyw@%ti%owb@éféraﬁwoa@WSah‘%? to
21 08VENmarerPraferakiviROYe(fonexampie @590 d&%m%% ﬂf99t%%)szqeﬁtl§EQ D

with a olynucleotlde encodmg the amino aci uence of SEQ ID N
NO» R: ghe Fgiokwiide, #90axc46! 4558180, Sulh identities Edh Bé NO: i e

nug%%ﬁ@taemmaewfgb@sﬁ bASIE algosithm: (MtsanuliBrag; N@tluﬁfaﬂd&bquence

USA 1990, 87:2264-8:; Karli }{}g}r é%sfgul Proc.. Natl. Acad Sci. US 15t
of PRSHTS0 L o 1 et & HAIRLiE B e GRS 15 to
1766&36E®Imm(algnﬂmﬂhmﬁhmmie BloASTX qirpgriaiohfor ddete Ddting Slﬁ@ D

identit famlno ag| uences and th BLASTN Rprogram for nucleo
NOsego?ue(ig es @8 dehufe Fef%% 3%\% ﬂ%lol % Jo3 ?l%f “Fwesép FeSBR

GA&@@mm@nmmpwganmmlbedueimbebr ofithe Lpr@@mmstnmwgmﬂ@m@h@l to
a pglgnucﬁf%[iao fgﬁ]g Jnﬁerﬁ é/ W @m{]é% 5’;1 ?Be&@@: in SEQ 1D

analysis etho 65313 isofomis or allelic mutants,

Noahdthﬁh@lﬂ@eﬁé% WW@@B&@F@S&%WM fusEHOML AN bd: dbtairelgotide
seqtfZ: CINAJIRrATessand 9eneme rarias af@nimals,sueh. s f@Sence of

mice, rats, rabbits, hamsters, chickens, pigs, cows, goats, sheep,

Positienikeyd, e dbds By d38ebighiAy 5%@@%5@@&%%%%@&&%8 199 to

210RCAUSRORIDf ROSItONSE (R iR 2804 SR l& b@ni@ﬂea Migieotitle in SEQ 1D
seguence of Posmons 127 to 2079 in.SE Q: 3, the nucleotide

Lielhte b 9t Ho SEBHO &6 S TP @II%“’I%I%)“?SSS&QG HudEtigd: the
11uc$@ﬂld¥%ﬂﬁ@&ﬁp@8ﬁmﬁbﬁ@ 10 223216 i BQUDINDGC 353 ﬂﬂl&ﬁmﬂ“@@ﬂd@sequence

o SNSRI 28 DAL R SEQIDNG ST e cls0R e 1

E?’(ﬁ@aq@(@élbﬁ\ﬁbs«fﬁom fifs to2325dn SEED NQp4iiptisel ﬁlﬁl@ebl@bm SEQ ID

oSequence.o osmons 15 | 1916 | I ssed in a
R G B e N T R LA R S

GAsgperbeiof positonsdgnoct 768.iWISEGHD NG: mhl@rWM%m@tﬁy toa
pol ?ﬁ%‘l‘&ﬂ&% Qgpl(ﬁﬁg S’lg%ﬁ@@u@e%%ﬁ@ é@q%é@a'@f I}l@ﬂ@m”ﬁ@&@?@@ in SEQ ID

amplification technology (PCR) (Current Protocols in Molecular Biology

NOJs e w0895 GRUEDIE 7Y, @é&tfmﬁsl 6710624y, mntibadied Nt tﬁetb?é%‘éﬁo“de

seqiR¥eAtgNASadnelude Rolyoanay antibodiesianonnciapal kiantikodigsence of
chimeric antibodies, si é%Ie -chain antlbodles (scFV) (Huston et al. Proc.

Posiiafs Addo SR S FOBE g5 ety 81, MR TRISRsGy S RNtHERoHS
ﬂoenﬂb&@l& mN@%Rqﬁenﬁm@mé M@@ﬁ&e@f Spiinger MerlagE3o%4) SFQ D

69-315), d antibodi ligpecii. gotibod
OF b A SEFR ToGT. WRUED: SR Bening e Chs

nuc?@xﬂd@s&ﬂleﬁhﬂﬁ’ép@sﬁﬂdn@ﬂlélﬂm NMetuncss EQ83) B@E.&&?ﬁ-}&; ﬂmilmedmmmence
Rev. Physiol. 15Biochem. Pharmacol. 1986, 105:176-260; Van Dijk et a/.
Int. J. Cancer 1989, 43:944-9), and antibody fragments such as Fab, Fab’,
F(ab")2, Fc, and Fv. Moreover, an antibody of the present invention may
also be modified by PEG and such, as necessary. An antibody of the
present invention may also be produced in the form of a fusion protein
with f3-galactosidase, maltose-binding protein, GST, green fluorescent
protein (GFP), or such, to allow detection 20without the use of a

secondary antibody. In addition, an antibody may be modified by labeling
with biotin ar c1ich to allow recovveryv 1ieinA avvidin ctrentoaviidin ete



aforementioned polyclonal or monoclonal antibodies with enzymes such
as papain or pepsin. Alternatively, an antibody fragment can be produced
by genetic engineering techniques using a gene that encodes an antibody
fragment (see Co et al. J. Immunol. 1994, 152:2968-76; Better and
Horwitz. Methods Enzymol. 1989, 178:476-96; Pluckthun and Skerra.
Methods 15Enzymol. 1989, 178:491s515; Lamoyi. Methods Enzymol.
1986, 121:652-63:. Ro al..1986, 121. -9: Bird and W. r,
oF BRSNS Biokdingl, ToStcontanty s iy Aacieoy LoRliCoRe sl 1 o
1 ToprasenDibvertiod Tnctutie hisfratific stibodied (Bstb)s didbediB¥{Db);lete 1D
noMultispecific antibodies can be produced by methods such as (1)
chemically coupling antibodies having different specificities with different
typds oBROWIAIheDITAl kerestPailve BehindgemsedNm iz Pods v8upIBing)he
dete@)o“n‘r‘?@%)f%@l@%ﬁ@_ tseqlete diffesrent monoclonal antibodies
(Millstein and Cuello. Nature 1983, 305:537-9), or (3) transfecting o
eUKArPotiY CERBIHAERLONILY SIEHRE! SR U iotiser i) &fofnl CRstfs SRt 58
the HoRtGhaingenelandiadreryyebainigengisf different polyclonal antibodies
(four types of DNA), followed by the isolation of a pispecific monovalent
portibr{ZfAERHAnATHREY. BRySI55 35 BiGEem. BrirRthb L ggdl mer st
comPhitd 6:260; Wae MijketabdiinboCanceonfiosd, 48: 9449 Grdheother
har}d, diabo_c%iestﬁre ‘dimter K ntibodé/ {ra ments %‘3”&%“%{@@ %WOaQi\é%lm Nao o
pon%e%tfHIécc fRins 1At can'be Conatructed §/ gene usmn.QI'hey Can be
detgprogueeskesing knOWi methdds (geeHolligezetialr PecloNatk AcageSontion
SA 1993, 90:6444-8; y W Rec . o "
e P et T O RIS i 0 proc
seleg@dsingnPtotei prateind ProteimGthorateo g tauancwal prote i NO: 2, 4, 34,
36, RATgaloniechnighes (S‘b?tﬂp@%?%éhlrmrﬁt‘é’é%M@QB!’aéxﬁgséél@riL?‘é’ GABA-
David Lane, Cold Spring Harbor Laboratory (1988)). For example, when
Prodisiing PESEEIh oS PRITYE h BNHBRIENT B SYEEEhEGHY SFARSRCRFGRMRTISING an
insdPEBIEIN A GRRIMNSRUE 3% SIS R P @RS QisSephasas8Eid sequence of

SE Cé)Pharmacia) can be used. The concentration of the resulting antibody can

i dEmindd By Meabufifiy'the'354Bs0tbancd SRR AL e Hkerf or more

amitfmyaoadsgbent assay dEHSA)r Antipe prbisidingastiviacofan antibody in a
n be detelmined by absorbance 37 measurement, or ing .y
A RS B SR By A Ly Ry e aby bidies
undeadioinzany roadsay { RilApshetiddsidr &lctShWhemnkild SAdsugedsant SEQ
ibpdy of the present jpvention isfirst immobilized on suppart such. .
D R B el o theoaseit v oy £ TG A EHERIC el
expsaaveglénceriteifingrtiod mmib odyrof integesiiis addemdstdarprissmaplesnino acid
seqfaRiRINing ARaNtbady, of interestinglude, far.exmRlen el NG o 1D NO: 2, 4,
supernatants of antibody-producing cells, purified antibodies, etc. Next, a
34, 3écohdihyantibotly #aptefognizes an antibody of the present invention is
addgd,, falloMyeehbysthe: ingubation of thenplatesSuksequently dAg Rlat dscing
washed and the label attached to the secondary antibody is detected. .
neuQAHEYCIA setb A Ahtissa i pbrbiciRt el rer bR &pKsRese  aten or
spirdtigea LObindingactivityecanbedeaigsninesbysidingay andystde that can

substrate such as p-nitrophenyl phosphate, and measuring.the
hybLgs HanBePTH A ﬁ%ﬁeai’gjj%ﬁgel% Tfy% ’aﬁgblg" sflgr‘%? %L\f PR BIAYLIE 2
con{Plbarmacia)segiealso berased (0 evajudewahtiody actipiissg THe nucleotide

antibodies of the ent inventi cognize or detect a polypeptide .
oo e o o At W o SR S PR Rions
127antifGQies YECOG ¥ © a3 1 Bpolypeptide whtisnqsrebper imveffdrior &0 in SEQ

fragment thereof, they can recognize or detect cells or the like expressing

the polypeptide or a fragment thereof. In addition, the antibodies can be
used to purify a polypeptide of the present invention or a fragment thereof.

The antibodies can also be used to purify cells or the like expressing the

polypeptide of the present invention or a fragment thereof. 20The

antibodies of the present invention preferably bind 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
cantience NFSEO IDNO:- 2 A4 29 AN A2 nr AA: the aminn acid cearience



above. Specifically, the protein detection step comprises the steps of:
(d) contacting a test cell sample with an antibody that binds to a protein
selected through the above-described step of detecting or selecting
GAI3A-producing neuron progenitor cells; 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, _
1D it i B SEGAR ST SR IAL: Catdate Top o) s 35 the
nuchonidgctayitbnthet elisitidlienatively oel ssBQuiial Xthe amtibodiscadebequence

10selectjyely collecte 0 ffinity purification using the antibody aft
o O RE g A BTG I LR Ay e P ©
232antilkody 0F the preséntimdertiidnsislinkedoopbitionthé tells icam beQ 1D NO:

. purifi . add I le £ I C iRypobii Ith. o1
45 gi\%'r |1r](?1I %%%%dp%%%%}%% %ﬁé % etec%io]r'? 9;%9 pﬂr;r;gg/{%e fo I%V@j@bypgﬁgﬁgtgg%m e
seqisolsting IGABALprod ieihgohelr o D5 probéitdr icetlsifromalsetisteemgnee of
posHRIMPIOE R, thecRresent) @mﬁp@9%%@9%&%@@eﬁeaamegs%%%% is

can be efficiently separated by flow cytometry using an anti i )
seleghtiplg gy pressedhffefriathisdy POABAD RSHIRIRY FE8THOR progeritthieIrBRRsEs
an AsRbaselectrdising65B3 pramatsrifincludingmadified RomEteEs}tion,

(see, for example, JP-A No. 2002-51775). 20For example, it is possible to
subst i pdet CREWithTa ety BURYing ACERStruBRIPIVAEH 0 Yetle WHcSdinG™

nuch sieteciabirhmaskepsuakiasher bR, isnlitksad:iha prosapiendeastipnsoitainETs to

y. apalyzing the 65B13 expression region. (analysis.of the 13 .
22 o R e oan s ‘e o & ShdReNo:
3; tivhevelthe &SRB Begenefiptisikedsufpsiread di doRinGtiEati(nf 3Re thrankeleotide

soqSRE Ynder t len%O%EP'tSfi'S‘?zeéPr%@/ “%9&!!aﬁ%wtﬁ%%%?e%%gé’@@%%ﬁE:%gof
promoterS, enhanceérs, etc.). Alternatively, the' maker gene can be
poskimockEfitral tfie B5HEG bt 1B 4 phefenddotidtbeuintont, aheetmenutdd to

23006ludes, f9neasaplG, 9%@@%8&83@@499;%@@95}&0% Syyshyes .2 9.4 ID NO:

schematically illustrated in Fig. 10. In any case, expression of the marker
41; denayslgtde tedapseifé AR ocABAD it Geing heubaitodentlsr eetisotide
seq @I erablessspesitic eeldeteciion.[BOThe call sRMplRRHS8d Rdfshce of

methods are culture media containing in vitro differentiated = .
POSEABADISAGRGMEEILHS. AR srotscig PR AILERF D& RpSHinTtfaled ©
2260 Mty Kmawe: methadss ysing knevadEshcelln @rthedike asa sltadingively

material. In general, GABA-producing neurgns can be, differentiated b
xR AN Bt S WORRG: ety ot it BT HSudader @
strightaineddnim anapedyaotitandsg GABAHN atucing Sbide uxansndhefqalkitions

ST used for selection of GABA-producing neuron, progenitor of «.

T T B L e AR 88 e
1D Mgthadihd@ucleotidcasigitonitit pecessagtthat d BlippoRiidediniO: 33; the
nclTRGPUEING an Ankbory.of & Robypeptide:of fie presentBYREIAn s Saffence

to cel xamples of such a support include synthetic or naturally
of pestinfingBraAidpoyprél Barmpuddhinorganidesmiars sudpagyiads? to

232R6Rdg: Sllicags! 38luming. RIFRINMAIEEChHeseo@bAND those that fidven No:.
their surfaces coated 5with a polysaccharide or %ﬁgm} ésnl mer. There

41; dhe ABCHROKIRR RETHRNESIRINROBIH AR TorfA OF 1Re’™ edhsr imleptide
seqifglideflilpsiiipersogranules; hellowibersyoensworendfiabsigifokeysence of

supports, or honey b_eﬁ pports, and the caontact surface area can
oSl by ERARGH 10 tckfdsd! dirrabE e WH}%A’&W%H%%,P% to
226and Size i wniols; waySy LOMarket proidins fod iSABA«peodihaing sadundrely
progenitor cells other than the proteins selected by the methods of the
present invention include, for example, proteins encoded by genes
selected from the group consisting of the Corti, Pax2, Lim1/2, Lbxl, and
Corl2 genes. In the methods of the present invention, a transcript of the
65B13 gene can be detected by contacting a polynucleotide of the present
invention with nucleic acid extract 15derived from a cell sample, and
detecting for nucleic acid that hybridizes to the polynucleotide in the

nucleic acid extract. The polynucleotide probe is preferably labeled
with radioicotone or non-radinactin/e combpoiind tn detect 2 trancerint of the



The kits may further contain cerebellar cells or spinal cord cells.
Meanwhile, the preferred target cerebellar cells in the methods or kits of
the present invention are Purkinje cells, and the preferred target spinal
cord cells are dl4 and dILA. Furthermore, the expression of a
polynucleotide of the present invention can be used 30as an indicator to
screen for substances that are effectiyve in differentiating GABA-producing

neuron progenitor cells. The present invention provides methods of .
5B o SIS D AT BRRAGE Py it 1% o bigher
seqﬁﬁ&ﬂesﬁqm@gltm ng m&moﬁqmtﬁﬁg:emﬁ@ﬁﬁﬁih}% ﬁmeﬁ@aﬁﬂmuﬁd&eﬁmaﬁmﬁbsiﬁons

thr SsC [ the methods of the present.invention have .
T O el o SR g oo Croi o Sl g P
ID ale:ekpieted¢datbomacandidat®oompotfitisougetil forsréatingNO: 33; the
nucfSEASER GRHRCH AL ASIRC Paln AR BIOEUAIRG\NSLIRNS RIS o easihce

42 of treatment using a compound obtained by the screening methods

of fipglims, foP éxanilen spikberdBelidr Hrarie!cotiddsegysraepieppsitions 199 to
232;9MWN&%@%%@&&%&B%%M%@&M%%t@mﬁﬁ% ID NO:
C

invention comprise the steps, of: 5(I) contacting a test compound with cells,
41; hareiteatifsrsriistecin il CABRAProdiing AdtrohPréyetitor teils: Bideghde
seqetactingin@ARArproguaing npuREPIegenionsellsdhe expressiRnRhde of
polyancleotide that can %’%idjze to a nucleotide sequence selected from
POSHIOTR)! 1iff, Biftd ARy GESLHORE above SR Esiiieiitsr S dutidigs 176 to
226thereef) 10Here e "test substance” may be any type of compound,
examples of which include the expression products of gene libraries .
oA G o unl TSy papiiroducing
neulifiratiessrantibediés, substances aclmasediby bactenacoelidiodopiabration or
spifl A P AN extracts, gell @{géoob'.%%e%%%tboru%“ MR GHIE that binds to
supernatén?jé, purified or partially purifie p&ypgptl €S, marine oyrganlsms,

a prokant sstcapichEibaxttactsprotiinremdpnsiphdpeapeptideld Sdispiay ibdresd NO:
o, £t Ryrthermere, sinca S9B13 isexpressecsnagificalyinifprentateds in o
GABA-producing neuron progenitor cells, it can be used in screening for
GARAgepdy¢ha dIffershtiReSABASSTORICInEOREIISS progeMist csid. sequence

cot ﬁig%ﬂ|Ymé@!ﬁﬁm,e§u%stﬁt%tti%%m@§th§§5hgr@b@gtﬁl@@m@i@% in the amino
ABA-producin neuror;gogenitor cells can be assessed bgéZOinducin

aciqrieqyrstentialioh iHtd' S aB A-plodlcitty fduton'frdferttorcalisabinr adfation
of baving therahilitnto sifferestiatreinter GAHBA-pIOAUSIBI NP PFRGERitdat is
cells.in the presence of the, test sample, and detecting the expression of .
sl B Ol At BRI CRBRE OBt Do OTaBacd by o
polynetiheds ofisaréehintjfor cahdidateceompaditisiascargatjentitaide encoding
differentiates GABA-pr, ' uro i lls,.whjc as. an .
e i il Mt A e Lk R
(viiimduxzmgmhbmi_ifﬁa@mtmgm ¢Nmmm-p@mgrn¢ma pq:eg_mnin@tgcelﬂsr cell
and (G SES RGP UNE AESNIR D GARABIAMNADIDMAN aci

progenitor cells in the presence of a test sample; ) detecting the
sequenaseHptis? Handatiod prodifetdt ftite BoB13*gehe i e differentiated
cells; 30and (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 35differentiated into
GABA-producing neuron progenitor cells, such as multipotent ES cells.
The transcript or translation product of the 65B13 gene of the present
invention can 43 be detected using polynucleotides that hybridize to a
transcript of the 65B13 gene or antibodies that bind to a translation
product of the 65B13 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 differentiation can be assessed through morphological observation
under a microscope, or detecting or quantifying substances produced

upon cell differentiation. Cell differentiation can be assessed by
rombparinA the evnreaccinn levvel of the AER12 nene with that in the



The GABA-producing neuron progenitor cells obtained by the production
methods 15described above are also included in the present invention. It
is preferable that cells produced by the above-described methods of the
present invention are viable cells. Since cells obtained in the present
invention are GABA-producing neuron progenitor cells, they are preferable
in transplant therapy for degenerativg diseases and such in tem-is of their
safe}[y, survival rate, and network formation ability, compared to mixed cell
IMesgs dpsromg b B Pbducing neurons carrying an exogenous gene.
Moregy e stRcencelisotor ¢altipepuladivns)ef thelpresemivantionB A neuron
obtained gccording ta the methods are progenitgr cells, they can be .
ProgRBRRnled Intira LA Stk By Cllob g o L sgled
GAmediayandare:prefecalidessnat enaifisofcs/ario énty pe shof metwsial dnandplant the
senll CEARYANREN eron pr %%%“ orGells OBranes sing, t@%&‘ ?th%g% of c‘ﬁf}%%/\m
present invention are used in ransplants, preflerabpy x 103to i X
profdetingnsaordpmgra iprefetkbly Bocp0al WoGH Iorreardnsedtes temsplanted.
ThecprBIREMEINAY IS aIEr SRIRE SO MIGHA R SHSRERBAT S using
transplanted into the brain. In addition, cells may also be transplanted by
the mpskes ifgeiifics 68 BauRieht B dIto3. AN efegiftgon 985, 62:169-73),

Lincdwall gtaln{ARnNeHrRhd98i6 R2i4ed-68) ohMrdiazegtaladNEWation of
Engl. J. Med. 1987, 316:831-4) for methods of 30transplanting neuron =
GAfisiearon progepdelar! e cIRId e PrelisnirvertRn Ean BrslPbe Uderity
GARASRIatengR0Bes SR GHTSIQ ABARIEOGHCIRG RETOMBIRIRNItOEeSaRdally,

genes specific to each stage of the maturation from progenitor cells into
the BIRESAL BRSESRG RE(#Bhs. They can also be used for searching
therapeutic targets for degenerative diseases, elucidating the maturation
process of 35GABA-producing neurons, and in screenings using
maturation as an indicator. The present 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
representative target spinal cord cells are dI4 and dILA. Herein, the "cell
type identification" means not only when target cells are identified 5to be
of a specific cell type, but also when target cells are judged not to be of a
specific cell type. For example, when the 65813 gene is substantially
expressed in target cerebellar cells, the cells can be identified to be
"possibly Purkinje cells" or the cells can be judged "not to be Purkinje
cells". When the 65B13 gene is not substantially expressed in target
spinal cord cells, the cells can be identified to be "possibly di4 or dILA" or
the cells can be judged to be 10"neither di4 nor dILA". Inan
embodiment, the reagents of the present invention include, for example,
reagents for detecting or selecting GABA-producing neuron progenitor
cells, which comprise probes, primers, or primer sets that enable detection
of the expression of a polynucleotide that can hybridize to a
pobmucleotide selected from (i), (ii), (iii), and (iv) described above, or to a
15complementary sequence thereof The present invention also
provides reagents for detecting or selecting cerebellar cells or spinal cord
cells. For the reagents, the above-described reagents for detecting or
selecting GABA-producing neuron progenitor cells may be appropriately
combined with other known markers. Such reagents enable thorough cell
type identification. Thus, in a preferred 20embodiment, the present
invention provides reagents for detecting or selecting cerebellar cells or
spinal cord cells, which comprise a combination of the above-described
reagents for detecting or selecting GABA-producing neuron progenitor
cells and polynucleotides that hybridize to the transcripts of one or more
genes selected from the group consisting of Lbxl, Pax2, Lim1/2, Corll, and
Corl2 genes. 25The sequences of the above-described marker genes are
known as listed below. The nucleotide sequence of mouse Lbxl is
shown in SEQ ID NO: 5 and the amino acid sequence is shown in SEQ ID
NO: 6; the nucleotide sequence of human Lbxl is shown in SEQ ID NO: 7

and the amino acid ceanirience ic chown in {EO ID NO): Q The
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however, the types of cells that express 65B13 remain unidentified in
other areas. Thus, the present inventors attempted to identify
65B13-expressing cells in the spinal coyd and cerebellar primordia. First,
detailed analysis was carried out to clarify the expression of 65B13 in the
spinal 10 cord. The analysis was performed by the method described in
W02004/038018. In E10.5 mouse spinal cord, expression of the 65313
; mRN(g wagﬁrestricted to a very narrow dorsal area (Fig. ID). At E12.5,
L] 2 mebod iy detotar & G ot Bishedsemisep iraaeniioreall anddctrignimises the
siep ofadwetiitn pabteenrensainad al@aitﬁfﬁifiwtstﬂflzhét@d% ﬂﬂ%&@d%@@ éﬁ‘ﬂ%yﬁucleot_ide
- MOy: | akamoto Y, Inoue Y, Sat , Imai
select e e e e s D
() 2 PofERplinrs SRe Rt BRI prodessasate fSTPoudbeTdis jarfiths: SEQ ID
NO: I)nbamtheessidtrigiguanthestdeveiopiig spigad goudy aseiRes; 209Rucleotide

250.62). It is, k- i inal , SIX T f 1S
w1 C R T R T L
130 to %‘eiiéﬁ?&:?&@@ﬁ@ cthermuelselideatq ustagroitRito B B9)i6RIG0R:in SEQ ID

NO: 3CdspaiiyldoRizdRisRnds\vHatRinied oelldypes in prSRePIaakeord 1o otide
03, 4(4):289-97:

Othe mause nt ey Neurosci. 2
e B B e s 15
to 191 BpdNERobl trooslasidy szesmatiSedditiamorsaliel ETAHGED ID NO:
45, thetdﬁ:ﬁ:li@iﬁéé gi@ﬁjﬂeﬂélﬂpﬁbﬁf&% BHA)1ARL-3) s@@'ﬂtﬁ%@dﬂw PR %g’feg@de

and. ar 0 ro.and transmit sensory, pain, an :
S?quen%ﬁfﬁgrp gsglr%gflss ?%é’lﬂt}}r?ei%ﬁé%% ?@(&%ﬁ%ébf these dorsa)ll h%rn neurons,
(ii) 2 pelypuglsesidaidbaing wien) 2hnrx@eBad prodGdiinhiiteiynacuens pangnitor cell,
which Heremanietwe (Bl And sUkBhare glamic ac 'Q{QQHSJE;?& ié%cértgag’{éfsenion,

.. neurons (Fig. 2). At an early stage of development, spi
substi e oG B e B e SHPBHING A TP SLcieotices t
either ogbribveady diativebtionba oudtenidinedhentypesoiBaRi 3 TOR DB CHS HIEID
NO: 1; exPressiendsef 5@53&-&&%1{9333581@ RIGVE RS EUR %ﬁ;t%p%lee %&cleotide

escribe

30various neuron markers according to the protocor d elow.
sequency OB Ah Sy Wt El oIS and HRE TS 496 dersApPE ¢ phpasitions
130 to 785 him PioQrED After ieplaeimgr it @0%qsuntesd/PRS{hat C16vamighisSEQ ID
NO: 37}@Ee%m&wﬁiwffe’&@%g%%%giﬂbﬁ%%9%‘?’2"3%% °§%§Htﬁl3‘ﬁ’ﬂf‘%‘b‘?§§é"’f eotide

pre ared.and placed onto slide glasses. Then, the séctions were drie
sequenc B PRSHER S for SOTNAS, N AbibeviereatigRsSIPBS (o psiions 15
to 1916afe3D iiNQed Ditbtookihg (Etosighen)aif pOMIRMPesalIgSsa RISEYID NO:
45; the ARIIBORNNARERCIBARLIRANL IBMPSANIE (91078 OV, INS [eactof i,

follpwed by 48 incubation at 4C overnight. Sections were

sequenc pl DRI AP GO 34 CRIR SR BEY: Y8t room temperature for 15
(iii) a pehmutdsotidehhains skieainayhatet il ﬁﬁ ﬂl@ﬁgﬁ%{%‘h@@é%‘%ﬁ%@aﬁm

i .for our. After washing In the same .
D e
sequenci, i RRUigRY ik ih 7A8Y HetEQRP piaideyaminddisilasegrame 06 58di8ons 127
to 2079 (seXEQ0RQVBA0B80E Bublinakie Kehicnhasa fosMormeio K ohtalcatarid ip No:
33; the rﬁ@l@%}&’é%@éu@h%%%f@&%ﬂg*ﬁﬁ'é@%‘%&ﬁ%aéga %‘Z?gﬁé zggé?%g,gﬁ}ggiide

osttnitotic eural precursor cells in fAé ventri

p :
sequence, ( Rasiens P9 ad: Hefh B SRQURHEHS A threthuaclentideleiuthee of positions
199 to 282y elopiiQ ?N@:Wﬁg&lﬁu&@'&hﬁ%@@% 8263)i800:62) f&?gé’s in SEQ ID
. 41-GRUr ed), and.Ma rchased fro arMingen).
O 41 e e B R s R B s et reionce
sequencghpasitionph 8o id SthinfHem §ARe065 31 G esermesbestgninavitfipdbigions 15
to 1766 MeBBGIRNONEI\GE ) icontaisingy @Q&ﬁ@fﬁ@féﬁfos&ﬁf&%efé@{ocﬁﬂ&'ﬂ%% D
NO: 49- ggg\onstrates that 65B13-positive cells in E10.5 spinal cord were
. “progenitor cells of d4, 15Next, 651313-positive cells at a late stage
(iv) a po?m@lsyafi@@wé|@mﬁemwér@médrwmmmmmg@m@eﬁmmm
above. The Corl 1 antibody used was described in W02006/022243 and
Mizuhara E, Nakatani T, Minaki Y, Salcamoto Y, Ono Y. Corll, a novel

neuronal lineage-specific transcriptional corepressor for the homeodomain
transcription factor LbxIl. J Biol Chem. 2005, 280(5):3645-55. 20At E12.5,

AER12 wAace foirind to he evnreccad hroadlvy in the \/7 of daorcal eninal card
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565B13-positive cells The cerebellum is constituted of glutamic
acid-producing granule cells and GABA-producing neurons such as
Purkinje cells, Golgi cells, stellate cells, and basket cells (Wang VY,
Zoghbi HY. Genetic regulation of cerebellar development. Nat Rev
Neurosci. 2001, 2(7):484-91). The granule cells are known to develop in
the rhombic lip region at E12.5 to 10E14.5 (Wang VY, Zoghbi HY. Genetic
regulation of cerebellar development. Nat Rev Neurosci. 2001,
cell ang a3 809y higheosrpasnahisteiti 6pmpolyohGABAeprodpeingndurond dstide
sequerﬁﬁ'ﬁ%ﬁﬁ%ﬁé@?@t%%w% AR findiags, shagast eggéilgf' Fositions 127

o 20 S L e e oo

33; theRosdenmtiBe MropakiE S, pitfenis ] I0he aIsLplakE@gDlales eorehelaticotide
nkacskhipe.spaciicat [ ign 1, 2006 iy
R A Wl
? m% 35% :ééggﬁwé}a%&*&%@%qaqe%g%f@ngx@ B19.8§ 27 in SEQ ID
NO: 4 Hebelopritenicin thmsame fegidtioThesstellale oebranthasket Salls afeleotide
Fy itar cells in_the white matter after birth
S i T e Pl SRR g 15
o 176%}83%%%?% WwAite Aiitaridontids saTaD96 0f Ay Prs4)96 to 29%ideRtR 1D
NOG: 4%85B13-expressing cells in the cerebellar primordium, the spatial
] atter mpared tQ those of various market
) e ot e on i EE e T oL PED RGBSy
compriges 53{erhefsame as described in W02006/082826. 25The result
(a) conshoingd thﬁ_tdﬂﬁbﬁiﬁﬁée@ﬁihafzﬂﬁlm@i@ﬁgmﬁﬁé%éalﬁ%&l«%{!&% Iiﬁ;f‘é%%‘%/ﬁw' Il))éieotide
I | where Corl12-positive, Purkinje cells develop (Fig, .In
seecte D O S o O S et o
polynugleetideid®merge at E14.5 in the same 65B13-positive area (Maricich SM,
(b) detddanigpelctRe;2 expression defines a subset of GABAergic intemeurons
theirprgcursors in the developin ring, cerehellum. J 30Neurobiol.
131 the G e e T R G WERarea e oo fe el
samplegp ARGt E5BA Sobgsniye wreisiterd therpulposBISEcondtemiag that
[4] the thetRRBIS-positiveLellsatensogeRitansels it L&l
h bri;Th re%(;ﬁar (Brir? rdiU{nggergas Elzg.S arﬁi%gﬁéfgﬂ ve)efzggé%(%%%%%!%de that can
Y é%géﬁﬂ’-p&‘ﬁw%%@l ss\?v%?eegé? AR a FOBTRIET By IR SHRITALNsEP s
Compfiﬁfé%ﬁts&wméxample 1 using a cell sorter. The result showed that
(a-1) codBdBposhiyerssliscald ba:isal ﬁlaéoé&efégﬂbg@ﬁ‘%ﬁﬁe@%”@& cell sample

rimordium areas at both of the developmental stages (Fig. 7).
S R e Ay

polynudleig diiffelenteihiad ihte beawnspétertmoydaysakedlttriog, andsseaflyraters
i9h 2R 43 Bgsit | iated| Roslive
Comp? Pu%r@}?éns %Fi “8A V%Yﬁ ?e%%%ﬁ%??&%%@%%%%ﬁ%gtﬁ% o 2
comp el&%%#ﬁ%%gq ?(%55 2positive Golgi cell-like neurons (Fig. 8B). Thus, it
(b-1) defpasingvhakeduitiagi antipd fietdi e rebdtican, 65B13 was selectively
[5] the 1B%HESSR4) Wﬁ'%ﬁ%@f&é@%@ %&lgéﬁ%%% q:?do%hecsoe lement
ragenitor cells could he separated by using an anti- ¥ antellboglyp rary
DNA @Q’Tp‘%e%?f?é%frﬁﬁféﬁé BB RO S BRTBRIFAS B9RAETor
[6] the meffmdtifign® ABLopfdHLEHE rersreinphegienitoioaatisgistisispiealigataaktep of
separar iR AQseihR IS HAAle Aisolaton o £ 3 sellderiyed spinal
0 S

%Egrn GABA neuron progenitor ce ext, ) assessp\}/vehether in
i

[7] the TR AL AN RSB NBA b RO BdiP eusenhp stappd dntsating or
seleotingjgi@@B@@é&c&l@ﬁth@nmrﬁwﬂdﬁﬂl v€i6ehs &hfﬁﬁ'iﬁﬁéiﬁ;ﬁe@lér%rgs%ion ofa
gene selE_@&:?i ﬁén@%&%&%ﬂﬁ tbnlsiggﬁgaé?thepﬁ&?{ %axireﬁﬁrezlf /E“Q;Sb%gﬁ@od%%ﬂz genes;

%{fer ntiation of embryonic Stem cells into motor neuréns.

(8] 2 me ‘tf%f EEHeG NG R Sl o B AR/ TRIRRP (N B SpFSto B Eras el bettvh

comprisdOthel ofSidsgmotMiniptiremasentiall Megium (Invitrogen) supplemented
with 5% fetal calf blood, 2 mM L-glutamine (Invitrogen), 0.1 mM
non-essential amino acid 20(Invitrogen), 1 mM sodium pyruvate (Sigma),
0.1 mM 2-mercaptoethanol (Sigma), 100 U/ml penicillin (Invitrogen), and
100 pg/m1 streptomycin (Invitrogen) was added to a 10-cm dish. 1.5 x 106

ralle wara criltitired in the dich at 2R7C 11indear 504 rarbon dinovide and OR0/4
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The present invention identified a selective marker 65B13 for spinal dorsal
horn and 35cerebellar GABA neuron progenitor cells, and successfully
isolated GABA neuron progenitor cells By using an antibody against
65B13. This technique can provide viable GABA neuron 53 progenitor
cells, and is expected to be useful in preparing materials for
transplantation therapy for degenerative diseases, search of specific
o | f t ting GAB S, efc..Since the marker
O By e R AL RN LB sl ottt 42, 4,
6, 48+ nfhrker can be used as an indicator to detect and select GABA neuron

(vi) a progéniter celislenthéyiselateisepasate)viahle, ﬂ!&%&i'}[ﬂ '
compri&ioan amif IO ot CABA R %@%i@d b T
preparing GABA netiron progenitor eetls &g e ioaitet eAe! graaefone or

more W@ﬁtﬁﬁ%@ﬁ&&?tﬁ@wm@m@mfmm iy Liscovenp, i, 40, 42, 44, 46,

48, or Sxamler wlgebacpain assasiatadiwithspingl Gard GARMNEUINS, O

(wii) aé@g@gg%&@{gdgggﬁg@tlo}g associated ﬁv%%) cerebellar GABA neurons. ~
equence Listing Free’ 'Fe)?{gséédqﬁ SA3RGUSH e SBY P RIMORPRIgBCell and

encodegfra damiiaridocsits diat ISBQlizNGHBSsMmgset G5BAB BE QP28 nucleotide

digxtrasaliilas 2201313 Ride LISE! 1 374H B 2 .
e 1egracellular: 21-5%%1a.a.eSEQ I t@oﬂ%iﬁﬁﬁﬁg%@53%3&@&%%?%’ 38’ or 50;

extracellular: 21-510 a.a. SEQ ID NO: 41 Human 65B13 AY358742

(viil) agoupteinlthiins 2ele1y el ne GEQsH M@ Q3 BpaneSBd 33083 Enitor cell and

By aselkias 214310 2 2% M SR o
Z?Zi ﬁg%gu lay. %ﬁg .a?%é%géqg f\’él‘lg“ %@%%hgﬁhgé@a% AR a5t sequence
(gx racen%%z g 033’ {0sf 1ty o #4oontfhan 65813 BC064925
[9] & mexeestEmdatecting 90 wlacHizQ RABA-SrbGhinpanzen 6aRLipredictaMch
XM 1512603 £xt | . : 53 Cattle 65B13
:rompn redic }XM—{S@%%@%%%;%%% 4%%%%%&%%% Pritegn mRNA
ansc? 2 % }&ecfgﬁﬁﬁb BRBRYIFsHukRbinemeBrIgetitocoetidinpitt marker
proteindornppises tivensiisp of tetdating phetexpessiomele0 ARy SeQHEeINAL celccted
from: can hybridize to a polynucleotide selected from (i), (ii), (iii), and (iv) below,
or to a complementary sequence thereof: (i) a polynucleotide comprising
(V) 2 PRSI GOIIBHE S BRURS Gisb SHMRECERS RESPED WBEQHDANGS, RS, 42, 44,
46, 48, nad@ptide sequence of positions 127 to 2079 in SEQ ID NO: 3; the
Y o pRYElRGH] : itions. 66 770 in SEQ ID NO: 33; the
T A A R B T S AR
COMPIFES 48 SFHELBHITEBP SEmBRSILgFAGBE00m SHEiTING d8Rtitheof one or
more wlﬁmwmsﬁm@ﬁ%g%%? N’(?;@%LI@% %4%%{% 42, 44, 46,
u Qsitions 15 to in : 41; the
o B R AR B el o
(vii) a Hﬁﬁ%ﬂ@&@é&l%égl@éﬁ&@bﬁwwﬁém@@m&@s@dd@&ﬁ@ 1EuNG pddgeineor cell and
encodembg:e@maemuaaeel@f p?ﬁﬂgggslé&@%%ﬁgg@hgé%%ﬁd}}gf&% p) ileotide
- ence o 0 | - 49: (i) a
A e s S A
progenitor cell, which is an amino acid sequence encoded by a nucleotide

(viii) 2 neqtienks: @9@6%;5&1{?@335:;&5&%@%@% §L@§E§Aﬂgfb§$%%ﬁc%%g9ﬁo%{}§&éeﬁtorfﬁ;en and
. | a or addituon or o I mQre nycleotdes 1o erither or bo
comprid B R R B S B TGS (o Be PRI gence

ereof, In

of SEQ B 2N3E: 4; IeHuscttid 3ctibiecttcd bfgdditions 127 to 2079 in SEQ ID

[10] the N@tI3idtbe rRueleptide saauenee:abRasit i o) .

@ cont%%' the e%é?g%id%]s?que%ce of %E;|§o%s§a§5§%?)§?2%%%@n&8%§$§%%wﬁémps of:
fhe ruclsotide sequanca BrPcatioRE198 AT tharrersi seyctr, inER] or

[9; and hycleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the

(e) detedﬂﬁ@@@@@{ﬁvﬁg}guence of positions 15 to 2325 in SEQ ID NO: 41, the

nucleofide sequen ifions 15 25to 1916 in SEQ ID NO: 43; the

1) e RS B ritunihs gt s i e step of
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
nolvniiclentide combpricina the niiclentide R0ceariieance of nncitinne 172 +n
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56 6. The method of any one of claims 1 to 5, wherein the detection step
is followed by the step of separating a GABA-producing neuron progenitor
cell from the detected sample. 57. The method of any one of claims Ito 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, Lbx I, and Corl2 genes. 8. A method for detecting or
Sepma?@%ét%%ﬁ@%ﬁuﬁﬁﬂmmﬁﬁ?ﬁlmbgeﬁﬁ|f€ﬂméh¢ vittishetOramijwjses

[12] thhenstepiaifteipeiing alpTeteinselasied romc Ak a %Pﬁi&ﬁg%‘@{ﬂg{é[‘% Enitor

cid f SE O: 2,4, 34, 36, 38, 40, 4
cell m K Bt et e g ?&P&&fg}%%ﬁ&éma?raeﬁewa%m.ﬁ@me
seﬁeeteﬁé@e@htbw@ﬁpmﬁ@asmqfdhqﬁgéé Areakihorddld seglence(oinpising

[13] a AR mse&mlz@@@mﬁ%z@a@ﬁg 25988 48! %Hé?!%@fgﬁgﬁ'ﬁrﬁ%@%a probe, a

mneracr)rr] n%e S?I? lD NO 2
P R P aNS DFEU 16 e SoESRP B A BBt e that can
hybndm?e@fpc(km:alpc@mrmmaé Seladiveliy)ekinre andd i) admABAr psaducing

compldﬂﬁéﬁgbgypg@@féﬂ&rtﬁ@gggpd encoded by a polynucleotide that hybridi7es
der. strl ent condlitions to polgnucleotlde encodln%the amino acid

6  pol il et e 2 pids egaenes abposiions 1 b 020 S ID
NO: 1; (ﬁhn)nalcriwlein shauiseldginilipex PRISRERlIToa CABADIEEHCIN ¢hB@MEMb tide

sequenBS QAR SRllRRA SOMRIIS ?E%“IW 36! %&%ﬁé&as\%q 70%?@0%0115

eri to_the amjno sequence o
13010 5%%% %%'334 Mo? Bdhe Byc rqArsE Heteté omiiionsERdcerd 80 in SEQ ID
NO: 37G§hBAupf@mdnmgq1mnmmﬁmgemmriwltd\ﬂBQB ﬁQHMS@SNhﬁ §99@h@fnucleoﬁde

sequené@%mﬁﬁgqg(fg piotein g?ﬁsﬂgtﬁbff M ﬁlmar 2ol d%tgé%%irggfﬁe O?I%Bosmons 15

ranscrib under the control of a promotér lin 3
0 191047030A ﬁm EﬁB{@ﬁP‘ﬁﬁ%ﬁ%ﬁB@é%efrﬁpaﬂmmh%?ém HAB0GRSHRED NO:
43; the beq}emmatmﬂ;ﬂmmtbépmm@s Sederved fHOSEQIY NDPIteln SRMRESINY .

chuemtggpﬁglga&ﬁlq%%@ﬁl&f fﬁ@m 4 34, 36, 38, 40, 42, 44, 46,

50; (vi) a protein that y expressed in a GABA-producing

(i) a P%@Hfﬁﬁ%iéaéﬁ&eéwﬁéﬁatear&megeémmcﬁmasmm@%mpmmg

neuron prbg’tﬁﬁfﬁr)mmahétﬁthﬁ@ﬂcﬁﬁiﬁim A anSHr DAre: H&&'ﬁ% agida ‘%ea nucleotide
8 40, 42, 44

ID.NO: 2.4 34
Sequenc%rem;ﬁQQQ%ﬂgﬁgg S‘EJ? fntion cgdletion ﬁ? Q8 %1] agolrée gﬁﬁ}gPBfl%ﬁePd/OT

548, or 50, an ora ition of oné or more a

addition,fenpa Fé@f)rq%%clé??ff’é?éﬁpt?ﬂé@é wehadhivsigsshpresSén theanucleotide sequence
of positBABIYPrOANE0¢H EBIPIDINTYENIIBE @@&ﬁeadéﬁeﬁ%ﬁé’@gf%ﬁtms 127 to 2079 in

nycleoti { ybrldlzesu der. tr|n
S G Lo 02 A DS Bcrcs O SRS ARSI st
nucieotlés ssguersess prsiae s (oiosi3an. S@ﬁh)la piOteln; et indetetivalyuence of
position€X9essed (0 ﬁl@B@&pr@UQWQ}f&%&@&@QQ HULEEIL ANCLREQIIPESSS 2325 in

Of aC|d nce having 70%.ar higher |dent|ty tg the amino aci
SR D RO 4 04 PS5BS 45 12 b L4 101 6 40 e
ﬂucieotltﬁﬁé%@ﬁ%qffmemle 36 90 UNEFenIEE SRINGT détetiing:thevfitietsdquence of

posmongq@@tts@eib@nsm ok }l@(@ﬁ%@ﬁi&l%&@%&ﬁﬁrﬁ%g}%k’i’g 1510 1766 in
SEQ ID?I %qy th teblllrllld 5.l 1éh ?#B?teln lected in claém 8 or
clifig feactmty=r e POFHNHAR dPAAfALBIEQ BDAHR &

(iii) a pq}y@%@@éﬂi@rﬁgﬁ@@l@fmmm tyathe stptivalyiherestdos @%Q%ﬁucmg
neuron ;ﬁ@@ﬁt@ﬂ@eﬂlwyﬁm{ the LABAP @gﬂfﬁi%&g}ﬁ]ﬁgﬁﬁ@ Z{l)tc?ll&z(éggleonde

marke ein othert ant e protein selec
compris ARy o e ETLETER BLMB S Gt NN AORB i the muceotide
sequencPeakpositinni2] 1bsd, 478 BREL JBrE€): 20 tﬂ@nﬂcl@bfﬁfe%ﬁﬁ@ﬂiﬂl & positions 668
to 2770 ABE BrPfUsing. rtﬁb"iﬁl&i%@%%&ﬁ&?&' @188 1F5 3 PIohe s%g 1D NO:

er or a seto gmers that enable dete tlon o e expression o

35; the TSNS IRBOCARTBIISS 10 & 10yP LG G adtaadromieyide,
sequence(mf rarsdtifvy B8, 2 tbia BEMARMNENtalY seouenesithereafe?B(BFhositions 15

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
1IN NO: 25 the niiclentide cearience of nacitinne 100 tn 2100 in <EO ID
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59 15. The kit of claim 13 or 14, which further comprises a cerebellar cell
or spinal cord cell. 16. A kit for detecting or selecting a GABA-producing
neuron progenitor cell, which comprises an antibody that binds to a
protein selected from: 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 neuron progenitor cell

and comprises an amino acid sequence comprising an insertion,
to 2325 i $h(i8A N1 etio thefronteoiidn orquamincA i tinith & Samirl 4GISEQ ID NO:

43; theseaulent@ bR NQsdofs 399 %@’lggﬂé{?ﬁﬁ%%'l‘é@: 29489 Rt otide

sequenddd/or additio gtcorfzg%r.mg a&%mgoacid_s to either or both ‘ends thereof;
HenEGiiy ap proiié)i%st at s <efetti g@ex Peds i inr4he REACHREa emHERbROSHons
196 1o gesgenifor SdiPai & efftiotdd by a polynucleotide that hybridizes under

sequence of E%‘il X %,4, 34, 36, 38, 40, 42, 44, 46, 48, C
ﬂmni’%@ﬁﬁ §°5F T HHED PSR GivRiy Al reelisash KRB ACH salichgl prifen
comprigigtheitoratedtaied eprmpriseSpani toain 0 78cid SLBULNEENAVNGT 0%H8E nucleotide

' Jelentitytot i ' nee of [ 0:2.4,34.36, 38,
e oL SRR s
t0 277(ER BRI g b S PrsgeRiter ceIes i crobenngfsesas? in SEQ ID NO:
35; the polyinutibotidmonm pfisngrapolgaucleotide:e REgHMuraoNark s Fateid fide

i regs.t NA translated into a protein .
e K IS e
10 232311 NERZ 4G, 36 laspnug saisdeise s a8 06 PaBiqus) 6 prot@i hat R ID NO:
43; the seldetitidlysexpeassed (o AiGABAPIS OGN EROODIREEN QR 8l aBskide

i ' comprising an insgertion, ..
e A e A e of s
196 to B QABRRIBNO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50, and/or
[14] theakieliipf1 f f@meiaba}gge?a@&m@tﬂ@(is@&ﬁﬂé@é%&%g £ NRERRRI DA, which
elegtiv ressed.in a -producing neuron
T T
selectedsfipiy dhe eapigntromsissieepdighnbhectdegdricotihd il antid € ad genes;
[15] thesidque T of %ﬁ@t Mi@ﬁ%ﬁ}ﬂf 35111%@&8@% ‘(‘_:Qré%%i/la‘ﬁéfg\é}%% hiRh A,
rotein that is selecti xpressed in a -producing neuron
16 BB UL S alecal premsd s AR poseng nep
comprisggiyHepiddRdly tethindaiine prittivetlericé GHBEQ ID NO: 2, 4, 34, 36, 38,
(v) 2 pretQiriorfii4Bg4Be Qb 38 dC8RRWDICEHTISNROMPESES Kk 35 40, 42, 44,
46. 48 Ocrogrébmatlon an antibody that binds t.o a protein encoded by one or moré
7 genés selected from the group consisting of the LbxI, Pax2, Lim1/2, Corll,
(vi) a prapednchal 5 geleet v 8y ExPrrssid 0f afy/AdBa -girothichsp ks teohGrofrishdtdiernd
compris€EPAISRF%H R SRalRE R ALARIARIFORL Solbn, Slﬁ)gﬁm%xlﬁitdgfeﬁg#m%%“% 2 or

wherein the target cec[\%%ellar cell for detection i1s a Purldnje ce

19
more arjiph FHET B ABIBY $UORFBIFIRRE TP DIRE b beitior R ol 46,
48, or 5@ padiodaddiien Afnethuthefrscreening by @ sithstance thahis efigstve for

(vii) a pebifRantAing RALBARIPEUEING, @%z@@f?&?&%ﬂﬁ%{gcﬁéhﬁWQgf%céeonq%&[Iggﬁ and
dedine steﬂs of. (g C nt%%n_ .a test compound witha cell t n .
encoded it & pdlimclennde thok GO SRR RSEHIRISGEIR BpkYnupleotide
encodingléhe ctinipoirsiehqrmssionadf3EE SDIPI0CEOtids! 08 6 SBABA-PIOMICIRY 48, or 50;
neuron progenitor cell, which can hybridize to a nucleotide sequence
.... __Selected from (i), (i), (iii), and (iv) below, or to a complementary sequence
(vilh) 2 it 03 PR MM THRIESE B rAsiv e Prodiesina asequaneseoitor cell and
comprisgrositionst 28itbs2g8thie BEQ Y PANOhikhE Mueigolidesemuenss @kequence
it 244t UhS O; 3; theaucleotide sequence of
o SEQ Hﬁ) ﬂ%g %’6%4%%’(7)%% @S@Q%%O%%%tﬁgr]nucleotide sequence of
[171a klgg%f?&ﬁ’sﬁi% b SH5ERg 8EA D Mrydusing asefeptis ey sHcavbich
comprisgosiidns:t&htal@ tofin Sk P NRicRGHhe AleleRideSaaeRRAQE Tinked to a
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 25to 1916 in SEQ ID NO: 43; the nucleotide sequence of

positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of
nacitinne 15 t0 176 in {|EODO ID NO: A7 or the niiclentide cearience nf

(iv)a pﬂrj}ﬁg&%@@.@(yﬁ&ﬁﬁﬁif {¥Mﬁg§%z§&§9&i§‘g AR £ o.rgs%?g?{gducing

and
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(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: 35(v) a protein comprising the amino acid sequence of
SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 448 46, 48, or 50; 62 (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

Promgy tfepite b SEQuRINNQa2514134in86 238040 42e44d46;:48, or 50, and/or
gebitiornaf ; ami ' ' nds thereof: 5 (vii
(v) a 2380 t&%ﬁlﬁmﬁm%gg%ﬁﬁe%%‘ggg Xi%‘i%@;g > élﬁ%ﬁ 8,40, 42, 44,

46, 482 Or%rgbein that is selectively expre
*“progenitor cell and encoded by a polynucleotide that hybridizes under

(vi)a Btﬂ'ﬁ?’é@ﬂtﬁ’d‘éhsﬁfmytdywmimdlm&@m&oﬁiﬂﬂumﬁg@%m%@ﬁ}ggeniIOE cell and
0; an

comprERAUSNEE: RS . 4,36, 38, 40,.42, 44, 46, 48, or
P vii) a pr tein%'l%%tS %ﬁ%ﬁ%ﬁfﬁ&p%@%g&g% B ABRYPS HchfcHanmehone or

more aé‘?b%%ﬁ% B IPS PO BRI FRBISBFF & OB NB deAcR hAGIRET 096 47, 44, 46,

48, or ﬁg r;f;%@@thﬁmgbm&af SREUERGEOb RS Mol T Tk 267 36

Vil a v - etho creening for a substance that is

() gfgﬁctive %ct)é% %ﬁ@éﬁ%ﬁiﬁiﬁ%ﬁ@ﬁ%r{éﬁ%ﬁw oTEgtogeRiigPaentor cell and

encodsg it BORpHdee e bripy bRdismdesstiagtingcanditi cempaytywitt dtide

encodipglithatdan aliffeseqiiate:iptEaGABA-Rroduci n4pr itor, cell; .

and and (V-1) detecting a marker pgtein transIat’e%l%rg%%gmz;gfggfgédt%igh Jﬂg’ or 50;

.... MRNA transcribed under the control of a promoter linked to a

(viit) a primimdeatia ssdsrabmhio trsassarker plotdidtpeduress thersiRNAsenitor cell and

compriveReneniing prideirtehe tarsiateehir ' cted from:

of SEQZAIB HOKE 4c@§1qgré'si e o gf?é}%%%%%@%%e&&fw?&cf A duence
4, 36, 38 465? Zlg, v %g : gf’[%%o g%%f pibtein that is selectively

[18] th"e&ﬁr‘é%&@ v ﬁlﬁﬁfgﬁdﬁﬁ%@m% mﬂgm@ﬂm%ﬁ@ihﬁﬂ% @@mﬂﬂ%ﬁﬁ@?}itor cell

which fantiieo ReithS e RNESAAMAIRIRY ANISEION: ﬁHQE?'éU“O{‘ deletion of,.one ’

more @ NOIE, ARG acids in the amina acid sequence of ES B RIGRoC g3y one or

d S B 3 R 9 6B B SAEIE RG] O d Bl hrminbCorl2

EENES; acids to either or both ends thereof; (vii) a protein that is selectively

[19] ﬂlﬁﬁ@ﬁﬁ'&ﬁ@dﬂﬁb@ﬁﬁ%&)ﬂ’ UGS ReHreRArggepitor cell and encoded by a

cel:  Polynucleotide that ybrig%es under stringenﬁ%ﬁaiﬁgﬁ%egggir cell or spinal cord
’  polynucleotide encoding the amino acid sequence of SEQ ID NO: 2, 4, 34,

[20] thedgt of[ 14d 441 A w648, the Berpanck B0 2N GiRiAHBAG i SOIEBTVEN e cell:

[21] theG%p gt dp AR | rogenitox cell and comprises an
[25 a a@{?qsafc% sgj} ?e ce fégﬁf%%ﬁ%ﬁa%?‘%g%ﬁ? gﬂ e %‘Fﬁif‘ﬁ)&%iﬂr dilA;
TEEqURRcED eéaﬁ’é%ﬁ NEBX’EE&&?%&@%? sgeaivair iffagntigtiog 50.  26.
GABA-pirdvaoduwbtipingdtor 28] whitthfostherisarmyisesssiep (V1) of
I 1REIBEUNGA IR ' rotein in step. (V). 63 27. A
fliuion meti%a for prod u%?r?g%%%%ﬁr%%%%?n%%%%%ﬁ tﬁ?&é%ﬁi%‘?é&l‘,w&ﬁmg
on %r&%%ﬁé’éﬁﬁe%ps of: (V1) obtaining a cell population potentially

(ID) dete@@nmihﬁmg:éa@mﬁep:hdpomygmwﬁadﬁwggmm@%%%&gﬂﬁfﬂﬁﬁﬁ{;ﬂ gem'mr

11, whisf\BA- cell usi e method_ of any one o
" s 1o i’%%ﬁ%‘&%%%%?ﬁé‘#ﬁ?éﬂgsm%s AP Clklotion sRbplov
ortoa C%&%@Bmﬁﬁﬂﬁ% Fat claim 27, wherein the GABA-producing

@) a po]mgﬂ@atid@gﬁnﬁdsmgtﬂ@iﬁiuhfgif@. 5@%@@@}?& ﬁ&ﬁgr%lrﬁﬁg’d%&gé% a?tl}g%EQ D
NO: |; tﬁ@ﬂﬁ&@&?ﬁt&g@’e&g&rﬁe d?}%é% |1%1Bst§|if{%t0 gb‘égnnﬁ é%%?ait%ygé%%ﬁgwmieotide

obﬁaine,d by the steps 0 g
sequence.i P&ﬂﬁ@%@&@éﬁ?@dﬂéf MEUPHR: FbgbnRitorc ket LS4 rdeteL Hog @bns

130 to 22¥I6at B RIBARA-PFotHicHgIneHIe RRIegRRIIg Lelkusing od
NQO: 37; Wﬂﬁﬂ%&?(@%@r q’igg f:)ITZ .(%@‘go(rlx)q ?g](a)fw' th‘eﬁgg” detecggf?r?gégpi?\%ﬁ)gm
" 30, A reagent fo Seteqtlrpg or Soletting’ s GRBASTEHEMNG hdlir8ie nucleotide

sequence b BRHHEPEAN, (R 20 CHHRDHRAR: fiotes aupfimid-GbausetobPRGAISNS 15

to 1916 ithaEEnEbleo 4ktent thelexpressian: ' n [of ,
to a polynucleotide selected from (i),%), (i Mgﬁgk%?/;@t%%‘# g@ %f%@@%eNQ
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
Nniiclentide 25 ceniience nof nocitionne AR t0 2770 in SEO ID NO: 22 the
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25sequence 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 S%Q 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. 30 31. The reagent
of claim 30 for detecting or selecting a cerebellar cell or spinal cord cell,

43; thevmieleatidn sepomprisadsitonsblifiatid G polyRaciEotine: Wathyhadizasdade

sequelﬁzér aﬂﬁggﬁﬁbgg Qb8 & mgﬁqigg%ﬁiq@teggfrom the group consisting of
x2 L| 1/2, Corll, and Corl12 genes. 35 65 33. A reagent for
(iiya p&) 8{;

sf‘él}gg fity & BRI HHdS rigeHaro fprsgeditor e8I Rhighoducing

neumrcgmgq:m ami?aamb@éigfcih abhipds:toa proteinsGelosiesntovlicodtd B - nucleotide
D NO: 2,

0 guence of SE
R B ML el
a m‘%ﬁ Of CUGEOR BRI BRRIGAER 5%éﬁﬁ@pwmﬁrméb@muamnﬂammce
of posiseqedI8ccdRRPrisi SEAINSERIAN; ﬂwbﬁbﬁ@?‘cﬂ{b 5&@1@&% %ﬁf@@@if&ﬂm@/ to 2079 in
uence o
SEQ 1@%@0?%{?&1}&5@8&@ %&‘ﬂ OSIIONS gge%c)% gﬁ{g gl%gfgs &1 the

4, 46, 48, or 50, an or dltlono
nudeo@fﬁﬁé?%ﬁ%ﬁ?@ﬁﬂ%?ﬁé‘ﬁeh?of@(%?i?%iﬁm@lé{% $8ldbtivelylexpiessgobnce of

positioins 4 WABAPEGBHTY Igeg;@ﬂH%@@ii%fé&ﬂh@@@q%@ﬁ@é%@ﬂ&@iong 199 to 2325 in
e ridizes under stri
S L g e PSS M o SE O WOO9: e

olynucléotide
nucl e"g@e smupcaof Rasiignad sdp 56 G D) BoprSie dithht iswsdtediealyquence of

posmoexpwssewtma@@@%mmﬂgtﬂem&m%g%&ﬁ'&%&ﬁ%@% 18¢$766 in

he amino aci

SEQ Iﬁ@]@wﬁo r}%é%%?ﬁr&%havm 70% or hl erhl%ﬁe{fw%tl ZEB SED S0 0;

Seq uence o

(iii) pl‘gﬁﬂ‘éﬁf’%‘ldﬁ enseshngor E@@nﬁbaalgmﬁp’ﬁm mmgssedl o GFa@nitebducing
neuron gelgwehichcell Gﬁm&ﬁlﬁ%ﬁd&@N %&@%Qﬁr@ﬁﬁr&ﬁiﬁ&ml %ﬁié%%gﬁﬁ&lde

comprif] g%(%ﬁat & ci( u%rt%%lén ! e? c%’ggl 9 a ;t%mOteQrég ée:é(%rgﬁg‘ﬁa 'thethgaipeeotide

e II‘ltO a I‘
S@quenfa‘»‘cﬂf ﬁeaaéﬁ%é?é& BEOTDINCER 1B m;} %tmnmaeéﬂdééecfc@nés 00b88tions 668

to 2770(3@) %Q@IEN@@BFSH&@MMS{Yd%@Eﬁ%ﬁSQA d@oﬁﬁtﬁﬁ S PIGINSHGHNEWOR 11y N,

r cell and comprises uence comprising an

eni amino acl
35; the IuCle0nde SEEUSRESS fg p&&@%ﬁﬁ%ﬁ?@ép%gﬁnﬁﬁé ARG aditisha melestitn
sequenegeid Begtientd W SEARMINEEQ 1B, 130 36; 88, hd:ldRidtsctBedS: 6f }§<Q~‘;mons 15

to 23258RA/RCAMSIioN of .qRe %ME%@%@&H&éqﬁf’Eo?é{%% qis00thgnds gﬁg 'NO:

. tein that is selectjvely expressed I A- producmg n
43; the B R Nt LBt By Ry IBORHE HacHybAdidbe meedestide
sequencsirihgesiticondions TocaipSEQUAENIDe! 7; oemgodingethelaRing:asith positions

196 to ‘mqgrg@@ﬁﬁﬁ@@w&dz 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50; 30 and
(wiii rotein that.is selectivel expressed in a GABA-producing neuron
() a pEhAES

OFRERY Wﬁéﬁég %?ﬁ&?‘gb‘@lg@éﬁé@f@émﬁﬁr@%@ﬁ-mdumng
neuron Pﬂg@%ﬂid’emﬁy \Whitle lemiryacichig g eageeal SHURNO: gelﬂrn%é%eéﬁdg’s

compnsﬁ% e 145448 ﬁégre éﬁﬁos'{éb%gela;%qntﬂggl né#%ﬁ’)?ﬁ% r}h tee Ic’:lgrc] eotide

lecting a GAB neuron Igrogenltor
Sequenc&é’irﬁ?ﬁégg% ohiBiad ?u% HOHQ thatisindslesidpreenenes eimpitehs 668
to 2770 by 95Q Op More3getiesrselectait fiemdhe @Eq&u%zﬁ@%@%@ﬁi@ irPS(t ID NO:

35; the flﬁi@ﬂde?se&% é%&ﬁﬁgﬁ i 9063 2%6@ n {%gﬁi\p @elf’g’r Oﬁ}nﬁgﬁgegﬁ&

clajms 33 to 35, whic er comprises a cere

sequence gy PEFItipRs }8%%@?8%%;‘556&1&18@;@& 3Beto B aidersiquire¢arfpdsitions 15
t0 2325 pefdlRIErKell fdr, detestiorisde E%Jqd@ﬁi% sﬁikoé&%%sﬁe% 92967, FE9YD No:

6 wherel cell for detection Is
43; the rﬂ%{%ﬁ& (c%?%ﬂ%egl%g%g’ P otl gflﬁ?@ fﬁﬁgﬂn Ahe nucleotide
sequence K BASHIBRUENG rfezﬁéo‘ﬁl §%@éﬁtbﬂ:é‘lﬁ@r ﬂmeunﬁe‘gémecqtmnmmﬁ“dp@maons

196 to 2i62reaSECrébellar degeneration or spinal cord injury, which can
15hybridize to a polynucleotide 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

niiclentide caalriance Nf nocitinne AR tn 2770 in SEO ID NO: 22 the
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positions 199 to 1950 in SEQ ID NO: 45; the nucleotide sequence of
positions 15 to 1766 in 67 SEQ ID NO: 47; or the nucleotide sequence of
positions 196 to 2262 in SEQ ID NO: 41%' (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 comprising the nucleotide sequence of positions 178 to
2280 in SEQ ID NO: 1; the nucleotide 5sequence of positions 127 to 2079
[23] thy @E‘é?%’ﬁ%?h;"t’ﬁéch derisidesagaensenf PosHion 668:te @FTMImd which
detect SEQepNGIBL e pitjectitosesuensg gipositions 130 to 2232 in SEQ
247 2 DN F5:.1he k??tid uence of pasitions 199 to 2100 in SEQ ID
(24] NO" 37: the nuc eg:tl e%%%enc%g}%&%fﬁ W18 %@%E‘E’W@%E}D NO:
GABAzgroducing Retiae Beggaties st poditne 1912306 FeBEGEID NO: 41
av) cmmmgaowae@Wﬁ&m@%@ﬂ@a@é&péﬁ“&@iﬁiég%@a%%?bﬁﬁ%mg

I 0 'ge sgquence of positions 199 to 1950 in SEQ ID NO: 45; t
neurn
© nﬁclgo%d(g seqhaénnage of positions 15 to 1766 in SEQ ID NO: 47; or the

(V) defegtiptdacseigusiratedtipusitions 196 to 2262 in SEQ ID NO: 49; and (iv)

(v) a pRoRalyssalRalide BRCORING A aigin Hhat vl expressedd

46. 48 G‘)@%-pro%ﬁjc_ihgg neuron progeni%or ce%%\fﬁ%?%%\;ﬁ%%(;{r I?%er%t’rkg’ 40, 42, 44,
_’sequénce identity to a polynucleotide 15comprising the nucleotide

(vi) 2 psetpiietied bfssbsitivrly $78reos2280 sr(BEQBrNDehgtheRueleRiigRitor cell and

compriSes|te REERf ROSIL @ﬁ&?c@%gj L 0. 3; nucleotide

morf seqguence of ositi%pns 668 to 7%} %%Elg%%%@s 3§?1thteloﬁld§§8%8% of one or

Sequénce ot pEHIBHS 136 595855 BN 35 AnEtndkiSside. 42, 44, 46,

48, or Hpqudierddiposindoad 09t R100iin SEQ 1D 8B therudegtideor:

vii a@%@éggqggt@g fOsiigR 5] IDNO: 39: the nucleotide

in : 4o 58 uencg}of ositioﬁ 1 %@%@ﬂ?‘%&%ﬁo%?%ﬁﬁgoﬁ%ﬁ%ﬁg cell and
0 ese&f’éﬂ% B Oeits LA sY5r g psinnsEGmaent amdiionstdaapelanucleotide

encodingtgenupobpusiiqnente TG EQADINCER DM A5 3the nucleatige 43 or 50.

sequence of positions 15 to 1766 in SEQ ID NO: 47; or the nucleotide ’

..., _sequence qf pasitions 196 to 2262 in SEQ ID NO: 49. 2540. The

(vi) & BEgleAR B e P TOPNGF ek o Sencesingj s B ogauiig cell and

compnmmmmﬂmgﬁ@wmﬁtme}@ﬁaﬁgﬁwmﬂ@%Qﬁ@@l@ﬁﬁﬂ%@ﬁpgequence

of SEQAEIER §p§?§h€:g§ﬂ 9% GRIE llay @%?0 r%%ucmg neuron progenitor cell.

95 41 Theé)olynu_cleotide of claim 39 0r 40 fof detection or selection, which
[25] 2 mehas _bSiranps iR bR O Irisipestiafirid Bonstetitive

GABA puoleofidescof theprugeiendicd &H@q&;ﬁt}pe@g{ﬁﬁlﬁgg; 82 g}gﬁpggr af i 36

TV-1) 500 ereof, ./42. The . polynucleaqtide of claim 39 or
e o B e A e
neuron progepiforeplgdtutive nucleotides of the nucleotide sequence of 35claim

(V-1) d3&:6n4@ Maa(eamptem@&&@M@aqk@ﬁ%@nsaﬁ{&%@éiﬂ%lﬁr@ﬁ@{%&scﬂbfd&nder the
n .
i

n IS tion polynucleotide of any one of claims 39 to 42.
control 27 éﬁ"}ﬁ?ﬁ%ﬁ%&%@%hgﬁg&%?g%gf?s'w?&g&v FGEORE B RRIOD the

mRNA, wheseythe Rrothinsiodes tansfiathgomnshermitreics tredete ctian:
(v) a prquelyroeleeiidesteachinh WhILBeisushovsy fclai ted
46, 48, &GN a%tibg%f/ for detecting or%lelectingg?gzzgggr?ozgu%igg r?egﬂr%ﬁgo’ 42, 44,
.7 progenitor cell for use in regeneration medicine to treat cerebellar
(vi) 2 prefisie et oRleptigrhiarcoms seduiny» WS bimdd o ag iiprotei selentedel] and
compris#0in afirid Q@@é@q@@ﬁﬂéﬂﬁiﬂﬁ)ﬁﬁ%@%ﬁﬂs@ﬂ%ﬁ?ﬂﬁﬂ%ﬁﬁk?&%é?n% 5% or
more mz%ﬁégm%g,ﬁ_ e40 42 gfélia46, 48, or %O' E\gf a]§ro_te|n that IS selectively
exprossediin g TRBMEGTL SBRIREG IR DDy ior delp 4ntbedadisds. 4. 46,
48, or Sy i naiidEguenees comprisiagian instrtionjtkabstibiibrndelgtomeof one
vii) a profelB MaresM e Aidls:ipy ' jgis e of SEQ ID NO: 2, 4
imi dei%4, 36,38, 4 ’??%41% jg%%e%?is%%gﬁ%jﬁrﬁ g%%%%éf%%% 7 piore Ao
“adids” eSS B SRRt EreBRdgyRrnprBtainngisorsdelaaplanyicleotide
encodingshsrantad wnid SABApOtBERJDeIto0 probeiRreehant encoted HYLa 50.
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; 20 and (viii) a protein that is

selectively expressed in a GABA-producing neuron progenitor cell and
comnricae an aminn aciAd cedrience havvina 70004 or hicher identitys t0o the

and
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25positions 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 encoding a
protein that is selectively expressed in H 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 30sequence of positions 127 to
and 2079 in SEQ ID NO: 3; the nucleotide sequence of positions 668 to 2770
(viii) D RN 3R therpuclsatide; s of positions 130 10 2232 In
EQ 1D NO: 35, the nugle ide se u%ﬂéég%fqugq |8%§%§5W@%fﬁbgﬁ?§‘§(§eﬂ and
COMPTHEER 8. 85BN A SRgB RS S8R L& o Top dhim ddratnoto 325 AmisE @:lDsequence
of SEQN BY):the4ddletids setjuenaa ofqasitignsdts to 2325 in SEQ ID NO:
26 théjrﬁgi‘& I&L{ﬁ] {F& eguence. o sitions 15 to 1916.i S§Q ID NO: 3543;
: ,] the nugleotigg _eqze%]ge %1‘%109 .oﬁ%%’é%sfﬁéﬁﬁr@é @fﬁé?a&%@?ound
which detaeisiihe keiriBABStEP f¥sitions 15 to 1766 in SEQ ID NO: 47: or the
[27] a nutleatitte praenteat RESILIERSI AR LI IRR262 48 S5 QLR 'éb‘i?icﬁgéq%’x‘gnses the
steps o@v) a polynucleotide encoding a protein that is selectively expressed in
GABA-producing neuron progenitor cell, which has 70% or higher
(V1D obéeinince seBmapistioposatidbtidentamipasingARe nuoktatide seguensegenitor
cell; of positions 178 to 2280 in SEQ ID NO: 1, the nucleotide 5sequence of
1 & itjons 127 10,2079, in.SEQ 1D NO: 3; the nucleotide sequence of
I B G SR REG R §52408 SILISG b enge by one of (1]
to [12]y#adtions 130 to 2232 in SEQ ID NO: 35; the nucleotide sequence of
(IX) grpositions 109 422408 i éfe@:é@ih‘@éﬁfifﬁﬁ-mc'eo“de sequence of

positions 1510
used togegtiorisd 3 e0dlione o SEQHE INGlettrdathmnucleotide sequence of

29] = GASIHOASHA% R 19504 ; 45; tide,sequence of
EVIi gtositior%s 1 t(f%L? 6|§g§%%é%|%@ﬁ§ gﬂt%gé %ﬁdg%é %ie geqﬁes(r%e e 6
) oliEuNRSE § _%R%g%?mﬁélﬁgmﬂmmng 5 {3 4Ré erBAcHBaGRng progenitor
cell;  neuron progenitor cell of claim 50, wherein the GABA-producing 15neuron
1) dieseniter callis; ' ] r. GABA-producing neuron
N S S e e
any On%%?gfgﬂ lf/%/%ia the polynucleotide comprises at least 10 consecutive
(IX) grewicigdlideslbietpuddrinaepti@@Bglected from (i), (i), (iii), and (iv) below, or
307 a 18 oSG 0 53, The GABA-producing neuron
130] ) r%%ﬁgrlﬁ%?%ﬁggclaim ?5%?%] 51?v§%§e rliotﬁlécbn uSedtigE e8I ﬁéis"gi‘mh
COmPIIgRs L PT20E ADELHGY O ETE f deanst u thatphable 66 deteel detex pronsi(, ¢ifg
polynudfii)tidndhvyhelowridize comypiéynetesiaeauense thepes), 2284, and Gv)
below, &%Bﬁgﬁgﬁgﬁ{@gtﬁg%r%&a{gg%@}%f@” for use in regeneration medicine
cer e

) to treat cerebellar degeneration or Spinal cord injury, which has been
(1) a polyjpycisatids cargEien i asmg wniidnapounesalirnedtonsl BRoteRR86lecBQ ID
NO: 1; tﬂnemlcae)oaqmmimegemmtim@éﬁe miwz@(dg m@mlﬁb?ﬁ%'lé?nﬂ%&me
, . 38,40, . 8. 30(vh a protein that Is selectively
e R A e R R
130 to 223448 36 Seqiiends: champidnatidmsiasemiono Spbtititio el etion of SHe) ID
NO: 37;ahmmeia0mme§iﬁ§da jggcﬁeﬂﬂm 61@'/9' ﬁﬁ;ﬂé&%ﬁﬁ?@@%@:"i@f #etitotide
Al , 'or addition of one or more amino,
Seq““’n"f‘gg%ég%%e?ﬁﬁﬁ”bé g wé@ﬁ%w TREHfsSsateBGgey positions 15
0 1916 @pRIEUNCa BABATYIeRitdegrmame pfageititorscdband 35 heSHEH DY NO:
45: the @@eum&%%ﬁ&@mgwﬁqu%}é@d%gth@ ﬁf’ﬂgbus%%s (FI%%I% m%:l%ot'gif
olynucleati cading. id sequence o 12,4, 34,
quuemg%%y%%?" 81]5,;9 §20%gggén gw(ihég(;viii) a protein that is selectively
(i) a polgpprleiidriraging A prodincihy fewriontpragenitorssell andGARARSANARNg
ngracibneauensRNavRGEAYa oL higherdenti 936, 1ot
reen pgg%%gnce of SEQ ID NO:%, 34%%%&%?%%%Hg%&§%%§g@%r 6-?%1-60.{1&6
The GABA-producing neuron progenitor cell of claim 54, wherein the

GABA-producing neuron progenitor cell is a cerebellar or spinal cord
GABA-producing neuron progenitor cell. 56, The GABA-producing neuron

nronenitor call of claim B4 nr BRE wheaereain the antibhody 10 bhinde tn a
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gatgagccag atttcgggga ctctgggcca gacataaaat cttccagccc ggagagaatt60
gtgtgcagag aggggctcca gtccagcgtg gtgtgagagg cgtgctatca agaaagaagt120
tggaggggaa ccagtgcaac cotaactcta cgggatcttg gggtacacac actcgggatg180
ctggcctccg ccctectegt tttectttge tgtttcaaag gacatgcagg ctcatcgecc240
catttcctac aacagccaga ggacatggtg gtgctgttgg gggaggaagc ceggctgocc300
tgcgctctgg gegegtacag ggggctcgtg cagtggacta aggatgggct ggetctaggg360

cgaaagag acctfccagg gtggtcccgg tactggatat cggggaattc agccagtggc420
sequetf hmprt e SR L R B org BGgoaragRToaGiecagegandor
additichgditegoany eagytcienfiaiaaagaeea g 6oCass BRI nucleotide sequence
t taggcgg cocctatgty tctctggtig ctggagttce _

o oS e AR R
SEQ C%Té%ja?tg BB SRS R R Y RAbeoR Giciad/ ABcacielyaD NO: 33; the
nuclectiggacqagge cdgiggaasal 20 glgyaaaacmoctiatiest gacerctica adlealaln e of

- t C aa gccaggccct gcccacaggg .
s AR SRSRET OO OS2t
SEQ @ﬁéﬁét@%@@&é@éﬁ&@%ﬁ@é@%@mﬁ%@@éaa@ﬁ@dngwbagepthe
nucleoﬁdtgb@@ﬁ@lm(ﬁ{ﬁgmﬂr@9@@%@@@%@%@3@&9%&&% sequence of

i c 1gGa ccac clgactgage cggrgictlg :
Posmo%%%g)ag%@%g%%% Eg%’%g@ggggﬁgg ggégggali@g@ 8?@@@63@@ 5t0 1766 1n
SEQ lghiftatly ecbeaalseidpramenccdaniotgng ttagtggacL IAGFIQITNRERgo;
(iii) a %@tg@?we?twa;ﬁggqg@%agﬁa@%éﬁ%ﬁ%g%%B{é-%%ﬁiizﬁggé%@%ég}c&ang

¢ tcaggtactg, agetecggge ccacgetgeg gettcegtec gtggcactg

neuronf ﬁgg%%g%%a Se(ﬁg f“c%‘i??‘a’%&%ﬁ%%%?é?%% nea cggééwéggq_gg@nuoleot?de
comprigiggdgedysirahde senrycyelpetian gigaacdese eeS@aaptNO: 1; the nucleotide
sequen@:ﬁ@ﬂﬁ%ﬁi@ﬁ@@@ﬂ%@ﬁgQﬁ‘%E@Eﬁtﬂf@9@,9@19%?c%&%%%%%?g%ﬁ%é%&?g%ons 668

tttgccte . cccag acicygtggt ttggtcttgg gacgaggg

0 271 N e e R BAd6 S oagoe s pykiAgd2 in SEQ 1D NO:
35; the agolrgtidacaqrgyce ool 866 Bttt thd GUgCEItAdal HOEQUAAES nucleotide
SR8088L056haG z t caaccgqct .

sequen B8 @@&9§§%C§E%’iﬁ§% §§a§19%8é% R@ g é{%ng?g?é é’éﬁé{’f‘m 15

) g
tccaga tccactiggg ccgtagagatl gctg
t0 23253 SROIBROVAE i nglecidactanatsmamanigeniciad GhotogtEa ID NO:
43; the ouydegtidyseguentg glttstatotatbgaaabagaacd SO0 gutECOyaHE CRRUNARG
t agacaldo agcagt ..
jzcéuen@@fgg%%ﬁgSﬁgggﬁgﬂf’i@gﬁ%ﬁ%%‘?gﬁ?é‘ﬁgﬁﬁg@’@%ﬁt RS REESSE W ssatangiyon
_ fo ﬁ’aggﬁ ag§ét ' écaacggtt actacaaggt tcgaggggtc1980
(iv) a pelytgtglagtiddtaguctigy gpandatdeiidgagagyes wiistioes @Qﬁgsmzl%%%ucmg
C I C acttca agccacatc acttagtc \
P e 0 e el oo
comprisipg dhe B KE A TSk kB ok b b g A imB B YRR tdooB220ceotide
sequenceeftoesitibatgilaact OTOtac SED agwaeg@%gi@é@&ﬁm&ﬁ{&w&?@g%ﬁ%m 668
to 2770 B8RSR 96BR9NIAA0 AiEHggRa ALt pecalatag g 950823990 D NoO:
gatttctggg gagtcagaac aagttgatga deaAccechOELsE i m SEQ :
35; the %%6%%@%&@9@@&%&&%8&9&%&&%%@@@ NfYtGErte toagtoade
sequenceaqugut{jgahaéﬂﬁo@ tetgeaﬁgfgm%?tma@t gﬂ%ﬁq{f&&ﬁ?&g %93'@1?18@8?&58§ﬁﬁms 15
actaaa cag a acaaal gaacla,
2 R e gy SRR R, R adiun e Do
43; the rg\tfi%@gigt%geamg@%agsm@aaéaﬁg@ 2640 i1 SEQdBxat ¢6atecaactzotide

sequenceQgeritet CCECCasY angRIpseiacaty gﬁ%@&@&é&@ﬁ}&%&%&&ﬁ;@%%@%%gam

196 1o 2@@9&%&{%}3 _t&g_ttccttaaag atacagaaag 2760 aattgaatcC aaggaa
aatagaagaa atgaagggga ctottgggct2820 aagaatactt atgtttaata

gtagggtg : .
[31] the a«%a&%fégz;?détﬂ dgpéakatnageaskeating asamhall8 76K 21 Opidakedtte@00which

further coRbIRERT SRS MUSEHIBR5HA0Mm 4 P%%‘iild%ﬂ@s%?gsl%?grbg icgn% or

Val Phe,Leu Cys.Cys Phe Lys, Gly His 151015 Ala Gl
more gefs S B Al R RABA Val 3s56 el EoL e e Corl2

genes;  Ala Arg Leu Pro Cys Ala Lou Gly Ala Tyr Arg
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354045 Gly Leu Val GIn Trp Thr Lys Asp Gly Leu Ala Leu Gly Gly Glu Arg
505560 Asp Leu Pro Gly Trp Ser Arg Tyr Trp lle Ser Gly Asn Ser Ala Ser
65707580 Gly Gin His Asp Leu His lle Lys Pro Val Glu Leu Glu Asp Glu

Ala 859095 Ser Tyr Glu Cys GIn Ala Ser GIn Ala Gly Leu Arg Ser Arg Pro

Ala 100105110 GIn Leu His Val Met Val Pro Pro Glu Ala Pro GIn Val Leu

Gly Gly 115120125 Pro Ser Val Ser Leu Val Ala Gly Val Pro Gly Asn Leu

Thr Cys Arg 130135140 Ser Arg Gly Asp Ser Arg Pro Ala Pro Glu Leu Leu

[32] thg msaphnt AFd 33 pi1 #8150 h55160GychenArgdseucAsb AlarSel Spgﬁm Egd cell;

{331a @H@éﬂi rfJMé’t@éﬁhg%A%%éﬁgég%&k 9%1?-@ g{ép%\ E%P;;/%ee QIThEm:h

he |.eu Thr Prqo Ser Ser1801851
Cgmpr%%aﬂr@nﬁbé’% (et Ria MO ToRPerodEramét Val Thr Leu Ser Ala GIu
(v) a pReiGivihrivag Gle SlinGheGseiyen22 52302352400 al, ThnPhesLesl Gysqn, 44,
46, 48, %gnséla Thr Ala GIn Pro Pro Val Thr Gly Tyr 245250255 Arg Trp Ala Lys

ﬁjSer Pro Val Leu Gly Ala Arg Gly Pro £F260265270 Leu Glu Val
(vi)a I%%/F ASIS P et HE PRSP ALEHCPYE Avair Seiatys IEPER80Ras Gier Yall and

compriSeyahsomida Mﬁﬁ@dﬁt&ﬁf;&q&rﬁﬁﬂsﬁr@ ApehddiiOa Al Z00RRPRAAYGhe or

T, Iy P Al L S
oo ATEROR IR PRI S,  o
48, or %ﬁiﬁ(@fﬁ@ﬁms%%@wwmgm@qﬁ@rﬁsﬁwmw@mmlﬁwsm
(vii) a Matdiethaiei 36234085 % A sbyriY al GxB Arg bk Gy REQ-AX S AR Jitlr G and

G T e

encod H@ ARG, AGid E@fﬂp@@p@ﬁﬁ@mm&v@ Yl FBhatAkDSER, Ry MadBr@r 50;
and Asp Ser Val Val Trp Ser Trp Asp 420425430 Glu Gly Phe Leu Glu Ala Gly

Ser Leuy,Gly Ar eu Val G AIa 440445 Phe Pro Ala Pro Glu Val
i) 2 B SR e PERARTRER T B REgE g cell and

comprz@ryaqlmﬁ &hd S@nmrpﬁﬁah@frgn r'r’CI%rCG Iyi e MIBHUROW TS ARNACYiSsequence

of SEQSBI Mt Arg, /-Bana%r% keanGly Gl Ezs'yze‘éf% Vgl .GIn lle His 485490495 Ala
' Ser Ley Leu Me %% lle Thr Gly Val Val Leu 515520525

1341 2 R AR 0 Sl 00 el A OO SRR AF Gl mhich

comprig:g@aq;;gm@cleotxde comprising a polynucleotide encoding a marker protein linked to a
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 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 NQ: 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

(viil) 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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lle Pro Gly Ser Ser Glu Gly Ser Ser Ser Arg Gly Pro Glu Glu Glu

545550555560 Thr Gly Ser Ser Glu Asp Arg Gly Pro lle Val His Thr Asp

His Ser 565570575 Asp Leu Val Leu Glu Glu Lys Glu Ala Leu Glu Thr Lys

Asp Pro Thr 580585590 Asn Gly Tyr 'ﬁr Lys Val Arg Gly Val Ser Val Ser

Leu Ser Leu Gly 595600605 Glu Ala Pro Gly Gly Gly Leu Phe Leu Pro Pro

Pro Ser Pro lle Gly 610615620 Leu Pro Gly Thr Pro Thr Tyr Tyr Asp Phe

Lys Pro His Leu Asp Leu 625630635640 9 Pro His Pro Arg Ala Phe Thr
[36] theeaggntvménty omroflis Ber[Phk @iycb606856Z0rEr Rsa AsptedlarSell Sespinal
cord c@ly Thr Pro Pro Phe Pro Tyr Ala Thr Leu 675680685 Ser Pro Pro Ser His

Gin Arg\ﬂl%iu GlIn Thrég Val % 695700 <210> 3 <211> 2243 <212> DNA

371 the SpeciRls i BaIES 124065 20da Agsatd) fotest a5 sgncrit iy detection is a

Purkinjecaljcgtgg tgtgagaggc gtgctatcaa60 gaaagaagtt ggaggggaac cagtgcaacc
[38] thEtRAGITAcraagRISHag @95%@@%&%&&&%@%@%&%&% CEIPRLE M e ction is

tectttget gtttcaaagg acatgcaggg180 tggteeey atatC ggggaattca
di4 or %‘éﬁ‘égtggcc agcatgacct ccacattaag240 cctgtggaat tggaagatga ggcategtat

[39] = phgtgctagyicticgdargimggtetiegai)d aByageagieiaaasigen paIgalastGell for

use in 1EEEREATRARGGINNGARY9,A5I2906086360 cectetal t&%%gggﬁg@%aqa HeCLtich can
aact actgtggttc

i LD R b
cormpleggacagggoaacigdaacaf) tggaaaacac cttattcctg540 10 accccttcca

. t . t

() = o T R 4B

ggacacagc tgttacactg agccticagt atcuccaat g gagc
NO: 1; teeagalonidioinsingan aldusiiniéd ctedigigncaBgoeadinz g gbeoulentide
sequencdQLpotHipatacsR) (i0y YT OR3BIPTY HaICESCass SQIaRRGRA e of ;Z%sitions
aggt cattgcagat gccactttce tgactgagec te :
1300 i S e S B OSSR i smo
NO: 37@&@[&4&5%@@@ ceaneets o bpgetianntBaegictyig LG dHa09 1§gydrangdeotide
sequend@e£lBEE6300 %ﬂﬁi@ﬂl@tiﬁmmﬁ) CaCamICEa SAAMBAELEAARACHSA ons 15
0 caggtgct ctccgggcec cacgctgegq citccgtc gcactgga

o 19 Ot Dl LUt e pRghats ety S no:
45; the guglgetigeaecageecaggesitions bylclgattinGaae §odsOcétigtagignucleotide
Sequcnc%c@&%ﬁ%§Q9€tg§QQ€ﬁQPSE@tggg@:a@gggtCCtg ctcgcectcca gtgtgtggtg

.. tgcctcee ctgoccgaga cteggtggit tcttggg acgagggctt cttggaggeca,

)& b G KO G g0t S50 PSPt bR A B Protucing
neuron gusgdacagpyutethybecnaitags gotavanant38G¢reggaancedaddogicagdectide
additionf QL ARG OF B RE R A PR S IR T8 WGt e quence
of positiyeratd§dtc 22t cradlg @ dBAdGadcthggiodggatiecequemagafiRidik 127 to 2079 in
SEQ IDAYEYa UL LLANICACLIBRGECIOPLORNYRYRSAY 95985AYEB 1D NO: 33 the

ggaccggogt1680 cgcatt cgi: acaccgacca ct?ggitt_t%%ttottga aaaaagdggc

mucleotflf RN P ARG AL e BN Ak A S A BB Shegeee of
positionm e ttigdd 800 Yaadiids: gdg daggedtotidtigegacncg efqioiicgattemtet2 325 in
SEQ IDOQeRgggact L8R cotactiantalgact %%%%%‘ES%S??&%%%%&%@?%Q e

.actgtacagal920 g_cgagq Cag] 8tta [cttac caccccccat cccegtgect tcaccageta
nuclcotlgﬁtweegﬁg@smom 16 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;
(iif) 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 ID NO: 33; the nucleotide sequence of positions 130 to 2232 in SEQ ID NO:



10

15

20

25

30

35

acatcctttg gacccccaga tttgagctct ggaactcccc ccttcccgta tgctaccttg 2040
tctccaccca geccaccagceg tctccagact catgtgtgaa tccatctctc caagtgaagg 2100
gtcttggaat cttctgtttg ccatatagtg tgttgtcc?g atttctgggg agtcagaaca2160
agttgatgac caacccctcc aaaactgaac attgaaggag ggaaagatca
ttacaagcat2220 caggactgtt ggtgtacact cag2243 <210> 4 <211> 650 <212>
PRT <213> Mus musculus <400> 4 Me Leu Ala Ser Ala Leu Leu Val Phe
Leu Cys Cys Phe Lys Gly His 151015 12 202530 His Asp Leu His lle Lys
35; hepyqERtiR Seateans Asielionid BeioBH085aEIEIN Bk BlntMaSaedide

sequertiadBlyoksiiody g BebAng Pie S Eiuey $HSBE0HR WMt MaLPre f?ggtions 13
Pro Ser 65707580 Va| Ser Leu Val Ala

. Val Leu Gly Gl \
0 232 ORI B0 A HEL ey SRR it oy s a0 o
43; thephegtisrresienes AapsHyPhPArg AP GIRIDNIBIAT fegrieledise:
sequertacBebSE6TEs Hisi Ge s Ahnbeudys Asp twsAla.14ad 20422 L %ﬁgsitions
196 tOE%yG?#‘ g@r%ﬁu P(Qe Leu Thr Pro Ser Ser His Asp 13 135?

. Asp Ala Thr'Leu Il€ @%/s Arg Ala Arg Ser Gin Ala Leu Pro Thr
(1v) 2 pofEasyesidsenaglings1metds that lsewiSaivily GlprBreGin T0REL Gi6ducing

neuronhtb @i GHEMYSHAET RELAPER Y Bp&%g%%%%%‘f%gﬁé%g%gug

o e s e
sequenpe @ {mMstiRnPic Vel ZE0ySBIIVENZR52 302 352140t HersA@iAla Maldeions 668
to 27768 DAY BetE Alokay &&bé@e%%g%ggigg é'%;gg @%’éé ID No:

CaLeuGln Ala Lys P Ser Val Ser Val Asp 'V
35: e GO S DR R Lty AL I ER P78 eeBs gk

sequenqm@frppﬂtmn&rb‘ml‘?t BY5GHySE&) EMIJEHILE@IQI_SF!}%@&’ l;?e%@@%@@@péﬁﬁons 15
o Arg..Thr
to 232 30PSEOYSAR Vol BYSATIAR GULRIRAIE AT GYSY Bl QUGIY, o,

43: 1h 'Ii}/ifla 25330335 Gin Ala Ari Leu Thr Val Asn
 the FHCIeQH GNP YU BHIIA Brtp ARSP i BEQ ARgNENy 45ed il avstgotide
sequen@infQpsitiahd/bf 855360 36SENEDARSe7Poe AR08 365 )4akY aF FRitions
196 to %2EWM@|WQ!V4§7O375380 Phe Lou Glu Ala Gly Ser Leu Gly Arg
Ph% Lou_ Val Glu Ala Phe Pro 385390395400 Ala Pro Glu Val Glu Gly Gly
[40] thed‘iﬂ @9%{&% dog deteetingpr selecting a GABA-producing neuron

progenitor cell, wherein the GABA-producing neuron progenitor cell is a spinal cord or
cerebellar GABA-producing neuron progenitor cell;

[41] the polynucleotide of [39] or [40] for detection or selection, which comprises a
polynucleotide comprising at least 10 consecutive nucleotides of the nucleotide sequence of
[39] or [40] or a complementary sequence thereof:

[42] the polynucleotide of [39] or [40] for detection or selection, which comprises a
polynucleotide comprising at Jeast 15 consecutive nucleotides of the nucleotide sequence of
[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 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 neﬁron 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



10

15

20

25

30

35

405410415 His lle Ser Gly Thr Gin Glu Ser Asp Phe Thr Thr Gly Phe Asn
Cys 420425430 Ser Ala Arg Asn Arg Lou Gly Glu Gly Arg Val Gin He His
Leu Gly 435440445 15 450455460 Ala Ala Thr Ser Leu Leu Met Val lle
Thr Gly Val Val Leu Cys Cys 465470478480 Trp Arg His Gly Ser Leu Ser
Lys Gin Lys Asn Leu Val Arg lle Pro 485490495 Gly Ser Ser Glu Gly Ser
Ser Ser Arg Gly Pro Glu Glu Glu Thr Gly 500505510 Ser Ser Glu Asp Arg
Gly Pro lle Val His Thr Asp His Ser Asp Leu 515520525 Val Leu Glu Glu
COmPTg @fmﬁm;@;@i@c@?mmﬁﬂg Ehidssricly éi?b@ﬁaﬁ@ho deYEHOH bYSne or
more MAIAYS5Y; i 135 S2260.Pr
45 g %[#/Glyli{eu%ﬁrf]él}él_@eat?g%%%g% g%o@%%ﬁo&%@%’é? %%5@5‘%’54/85 44, 46,
> O BRSPS HRAYE P SR aTRbABS prLsihvaside thereof:
(vii) 2580685690 @miaywﬁwdx@miwm%rméamﬁ&lmgy&%% E{; ‘fE{?eﬂ and
.Phe Thr Set Tyr Met Lys Pro Thr Ser Phe
e R Ty AT e S R Uheie e i
encodig, e ATSaP prl 6o5eeIHEHIIHE B HitGif. Ay TRUAGIATHA IS, WAL or 50;
and 645650 <210> 5 <211> 864 <212> DNA <213> Mus musculus <400> 5

: . t aggacggc a gcgc, caggggagga .
) N Ao e S G AR i uperiqg el ond
COMPTKEE JRABELAS Bhegaiae I totreabitdacy bigher glgreyy ag dagiaicicgcigtg quence
of SE@g@ggﬁggz;g@&@,c:a@,c}»ggt?g £YOLLINY IR Caageacgcg cogggeggct

Cc ct240 ct gc agacctcgcec tectctgegec, ttggaggagce
[47] th%ggfgfgglggé g@iac ?tvg%ca%a geg%%%gggéo%%&%%%ﬁragﬁag%@ cell 1s a cerebellar
cell or spEgheettectigggatgac catctttggg360 cagaggcaga cgcccaagaa

[48] thac@gbodaad [CaLEERCHT EIABRAR %@%ﬁﬁgﬁéﬁﬂ&@ é@-&gﬁ-&k AIRAIS 1 1east
six coSAIRGEAGAA0IACEAL crocqcaga egegaceaadth Tralocaeade - o
T dgctgggcect caccaa @gcla %%Sgga%ﬁ LR GHEST GHRCE ff sl ong daigtlBan the
amino agigggatenesyRibtagdis Myghchady iiyddictyddahgannntgftl sequence of
positiogtggo%aﬂqt%iggf@%mgaat&atggﬁggﬁ&%?wt%‘%\f@%qc&gt?% e amino acid
ctcggaggc cgg cggcggcgg tggctgegge agggcta

seqiuen% a%%%%sgtglanﬁgé &%g%(ggb%% CaG é@&&g@becgfg‘iﬁ%&&%%: 46 or 48; or the
amino grid geaventagiageitony edcyotttt idthecacteaany 36¢AEEEIECSEQ ID NO: 50
49] th€aG6PEIFRY ARCHAEIEAHBIER %ﬁ&?ﬁ?&%gﬁsﬁ“@ 160859199, e
i. .ac a?fg?ct tg864 <2%>$6 E?L?b 282 <212>P fgig@%%ﬁﬁig&?ﬁﬁ least

= ngﬁ%ﬁg é%ﬂ@l?el%r Ser Lys Glu Asp Gly Lys Ala Ala Pro Gly Glu Glu Arg Arg
[50] a GERY P iy Ser Ararbeprageiis bell RraifyimRepeAlRAsn SREASE kySreat

cerebel%?cﬁg%%gibﬁ B gﬂu‘f’a@%&@%ﬁﬁfﬂl %v%%'?&sgeye%tlég%fa‘ :;Se'}elé S %gzou§1%1|é\éal
polynuéledtide that can hybridize to a polynucleotide selected from (i), (i), (iif), 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;

(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
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354045 18 505560 Lys His Ala Pro Gly Gly Leu Pro Leu Ala Gly Arg Ala
Leu Leu Ser 65707580 Gin Thr Ser Pro Leu Cys Ala Leu Glu Glu Leu Ala
Ser Lys Thr Phe 859095 Lys Gly Leu Glu Val Ser Val Leu Gin Ala Ala Glu
Gly Arg Asp Gly 100105110 Met Thr Ilé Phe Gly Gin Arg Gin Thr Pro Lys
Lys Arg Arg Lys Ser 115120125 Arg Thr Ala Phe Thr Asn His Gin lle Tyr
Glu Leu Glu Lys Arg Phe 130135140 Leu Tyr GIn Lys Tyr Leu Ser Pro Ala
~ Asp Arg Asp Gin lle Ala Gin 145150155160 Gin Leu Gly Leu Thr Asn Ala
additigipienglerTheEmupPhet@s Asrithey 617 G475 thegeAaih Yoe it le¥SidY Sequence

£ nodiiihke Ry Asp. 85190 19 195200205 Ala .
oo ey S omace SETOL i S8 AV AL alitnaigo o e

QB Sl R RS S SR RO B0 AT im0 FRRO: 335 the
nucleRBE2R0R8HAA0 GhpiAtmP6 G BELRIOSGY BIWNGIYBIaHet SN EeUSSlence of

" Ledy. sp._Gin, Arg Ala Ser.Ser GIn A yS .
T
SEQ 1Dy, 'L‘%%ﬁpﬁ@ﬁlgegd@ffgge@w&mm@mgag@m&msm NO: 41; the
nuclecgigiggeqregcegeioggdtiogs YO osuEtBYCHIDHOCUScIE I ARBRIICHIGE ce of

o G . C tggtecc cgcgceecgag . . .
2251t1%§%§23£8g§?§%%@§ at%%%%% gggﬁgg% ggﬂ%%gggé%}ﬁéﬁws 1510 1766 in
EQ 444l G UG 1015 s 008 d Ao BBEDD NO: 49
(iii) 2 poipcgdetgideaactetiag @QM%Q&@Zé@elg&iQ%%gd&ﬁﬁQ&égﬁgﬁg gﬁ‘—QBA-Cptmducing

t 0 agaagtt actcgctgc tggggcggceg cacctgetgg

nemo%c%%ﬁcﬁ%ﬁgtg;g ﬁg%&%@% g%zga%.gg?g{ tdgg%%}ga%t %‘6@0@0@ 8§ bymucleoiide
Compfﬁje&fgﬁa{al‘aﬁ% Agtgeigeetignaddhgetefbdagizagion acytitaaggcleotide

sequerggAipaggbeayeyisnoeda G0 AATYSCUCIR LIHALASCABN AIGHINEE o
c. cttcaccaach40

Claagaag C aagt cgcgcac , ]
oA Algaatns Saae Yt CHAEM S LPAAER Rk LR 2geadatBBe 1D NO:
33; theagidenidnsmigagead o tuygld @2 48 cy G HY SMCAT Cigoiccaghed
sequendatelgsgeaeiasg %C@a?(;gtqg%égc%tg %%@é@g%%%%%%&gggggéga%ce of positions 15
o 2 e S e e e

4fén SEQ ID NO:

43; theiegjgeigp geavanefcdarEticng dORIB4D 66y SERIDASCAgUCTBe nucleotide
sequen€€CIIRGARREGCABICUR] BCILELIGrR Belpicge ?ﬁg%%g{%g%%&gggg g8 3(3:8 Stions
106 to %@?%ﬁ%ﬂﬁ; ﬁgg\g@gggp%%%tcggagga cgaggaagac9 gaagagatcg

acgtggacga ttgagcgdey cgggtct tccgecgcecce tgggcetectal020
(iv) a pgbguieljatideyprsshicg ertotcgghots gelecgoelagkpagseigoG ABA-producing
neuron BE6EeEHEHH LOAOWICRAIRSCIBRIBEIAGHE 9&%&%999?&5‘% %C%C%go%%?&?g&?%
combri Scitriicc tctcl é-(g). aa caataadgcccaggct% 28 cggecggg ctggecycca .

PriCER B GO e JUAEES00 BOMIOREE JerbHEbRL S RAGIRGHR totitemelcorde
sequenctaffeertataiata grd 028 ngiRHEDCN @apaRaARR-308Q88ARR of positions 668
to 27703838893829@28Ra) 300 Jeotide sequence of positions 130 to 2232 in SEQ ID NO:
35; the nucleotide sequence of positions 199 to 2100 in SEQ I 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 NQ: 47; or the nuclectide 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 (507 or [51], wherein the polynucleotide
comprises at least 10 consecutive nucleotides of a polynucleotide selected from (1), (i1), (iid),

and (iv) below, or a complementary sequence thereof;
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<210> 8 <211> 280 <212> PRT <213> Homo sapiens <400> 8 Met Thr

Ser Lys Glu Asp Gly Lys Ala Ala Pro Gly Glu Glu Arg Arg 151015 Arg Ser

Pro Leu Asp His Leu Pro Pro Pro Ala Asn Ser Asn Lys Pro 202530 Asp

Ala Val GIn His Arg Gly His Pro GIn GIR®Ala Val Cys Ala Glu 354045 Lys

Leu Leu Ala Ala Trp Gly Gly Ala Pro Ala Gly Arg Arg Gly GiIn 505560 Ala

Arg Ala Gly Arg Leu Ala Leu Ala Gly Arg Ala Leu Leu Ser Lys 65707580

Thr Ser Pro Leu Cys Ala Leu Glu Glu Leu Ala Ser Lys Thr Phe Lys
[53] tig5Gad%A g2 ctuc iz Pher GG reiter Gl TH [FPdrYS LySReMrahd Y8198 cleotide
comnriydy 14 D is Gin lle Tyr Glu Leu Glu Lys Arg... ...

q p P%e Le%%gggg—g%gﬁ _%Vrgé%?{%g@%;#e%pg%%eﬁ% %\Séepe/ﬁtregjfggpfyﬂﬁ’ ﬁ’éL (i),

and (| B ST FABTEETS B 5D 158408 Lesierhi Asn Ala Gin Val lle Thr Trp
[54] 2 PHeERirpssinding Acard6SIcHRAMToAIILYS LesiihYEATGGHA BILBILGH tear

cerehelat . 185190.P Lys Leu Gly Pro Ser Gly |
,be%?% o e RS R et Al gfing an

antibogyhef, Pitds @9y2 @T9 el SERF S foy 210215220 Gly Arg Ala Lys Ser Arg

(v) a pRisi6s boSeriBlig Vied beinbueiBre-(abndlno2 25230839840 233LeycTARARD 4o 44,

46. 48 @p4gro Ala Ser Ser GIn Asp Cys Ser Glu Asp Glu Glu 260265270 Asp
" Glu Glu lle Asp Val Asp Asp 275280 <210> 9 <211> 1248 <212> DNA

(V1) 2 peotpi it dsritise i <00 B dig getatd actychmigraganc pettgenitor cell and
s O T L S e
e AN S SN P a1
48, or Urgagoagddtitaciays etggenyeminaagctaggaed gtyatigeidsgbieeaggce

(vii) 2 PRAGYIPERAARUSSOAIAGBAINACRE %mggg?@&%%gﬁéﬁ%gg%%gg%%%ggen and

acccgac tatgtt agatcc gtgcacagcCt gctacgcgag3
oot r At s st cophbeno domeheagieotd
encodingythtttceine ceiheysg e §iiRan dYacagtabt, GaCcRrROLaNBA4, 46, 48, or 50;

ggccacacca tcgttcccag cacggcctec cctectgttt ccagegecte taacgacccas540

and
i) & G Aot £ ks ARG GG BB an
comprises eR PRI EggEHtag Rty M Gagddeiciyitienianigehagaciar ead’ A uence
of SEquigg@tgg@@agmg@@,%ﬁQ%Qﬁzmégég,C&Q%fa ti‘;tté‘ézcccga%ggggagjﬁ)g78
o L e
neuron progenitor cell is a cerebellar or spinal_cord GABA-producing neuron progenitor cell;
[56] the GABA-producing neuron progenitor cell of [54] or [55], 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,
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 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 palynucleotide 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
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gaagtcaagt ccagtctatc tgcatcggcc aaccctgagc tgggcagcaa tgtgtcaggc960
acacagacgt accccgttgt gaccggtcgt gatatgacga gcaccactct acctggttac1020
ccoccgcatt tgccececac tggeccaggga agctacccta cctccaccct
ggcaggaatgl080 gtgcctggga gcgagttct@: aggcaaccca tacagccatc
cccagtacac cgcctacaat1140 gaggcttgga gattcagcaa ccccgcctta ctaagttccc
cttattatta tagtgccgcc1200 ccecggtecg cecectgecgce tecgtgecgct gectatgace
gccactagl248 <210> 10 <211> 415 <212> PRT <213> Mus musculus

sequencsFpaBtives ASpoNBaLHia 56 [Psiida Aﬁﬁ%@@l&ﬁﬁf&é@é\‘l@é B¥$ 6\ ions 15
o 191618 LE0RS Gl G Ve iR LU Bl She valEe Nab A0l %%“?m NO:

02530 25 Pro Asp Val Val Ar
45 th G\‘?&%@@%@m @fra%g;%bﬁ.r@ é@éwg SR LBy abSike His-Bhytide

Sequef@qsﬂgajﬁﬁ)@fﬁm%m Lyedle ISBOGly Ny '@r Tyr Glu Thr Gly Ser He Lys

g Ll S Val Ala Thr Pro Lys Val
) 2 e P B R S Rl Tt Wiaerapeing
fleur mﬁ?{?%ﬁ&%@%@ﬂ?@y&ﬁ%ﬁh@m@@hm@g Ard Slguslye @y Abp Asncleotide

sequenss polipridald 46 12R125mProbSeiN el SRISRN! g Hsh Arg die e Arg: kbt I%}%i/ar

dditic His Pro.Thr Gly Ala Gly Th
i B S L B R s apuence
of posifigadr{ 19 #280dn S Iiéb@slmmmcmzs@smr@wmwswm 2079 in
SEQ AN &w&mm&w&%@w&%?@@ﬁ%&%@% ProAladd 'i?)%f %I

| s.Leu Val Tr Thy Ceu Arg Asp Val
nucleotﬁé( s%é\ﬁ:%é/ﬁgr op'g\ OCE?F;X OS&}’G} ggﬁr@z%% glr@%r@? Qyuéang%cggpce of
posmorgse@ﬂrf@ Ey8tHE kg }@gWa s phiemupleetidy 2452502656619 @mtbe;szs in
SEQ mmgteaLAﬁ;e Aﬁ@lg@dﬁ@éi &lyf@EQ;i%B%sSFé @%?@ﬁ%%@%ﬁ zﬁi

in Ala r Glu His. | In SN

nuﬂw@f% SEAUPYG %e SHIRRL I ﬁ&%’@ﬁﬁ i aﬁéyéflgék@g@@@%me@ve of
posmonﬁh}%ﬁ@‘iﬁﬁﬁw PESQVB M) Tihir Bysuglastititetdqueter dhicEhio3R 93383856 in
SEQ IDLRO P10, Gy ARSI s ki Pie ors(?tﬂ—)lﬁrs %36 @ Bgﬁ’ i %’@;ﬁ; NQ: 49;

(iii) a péAn ‘5‘5 %% ProcThr Ser ThrLeu Ala %:Met Val Pro

1 455 3603EERANBAPRIFELRH1S Bt %‘WWW?W& e RdkBdhpriducing
neuron mmgm@h 588chPybiBErAsmBroaAlzihetnt eonGeloSes PR mm&a&
compns%@ Aadla-38a30 ggéﬁg%f) }EQsﬁf&Q?ﬁ@‘lﬁ 35%09‘{11 %%T@g iy ahe nucleotide
sequence of%ogl gsql 7 to 2017% 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
fo 2325 in SEQ ID NO: 41; the nuclectide 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 1766 in SEQ ID NO: 47; or the 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 1o 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
t0 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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<210> 11 <211> 3421 <212> DNA <213> Homo sapiens <400> 11

cgggggcctg gececgegegct ceceetececege aggegecacc toggacatce ccgggattge60

tacttctctg ccaacttcgc caactcgcca gcactiggag aggcccggct cccctcecggl20

cgccectetga ccgecccecge cccgeggegc tettcgacca cegectetcg gatgaccaggl80

28 ttccagggga gctgagcgag tcgectocce cgeccagct, cagecctgge

tgcagctgca240 gcgecgagceca tgcgeccecca gtgcaccccg geeccaccgec

ccggggccat tctgctgacc300 gecccagecce gagecccgac agtggcaagt tgcggctact
SeqUEREARHIBREE Y EJgcCHEED &56e 4Gy 6h §erocdegachariggaagience of positions

196 toglgsg(iﬁq%@gm@ggg cgccccgcag420 cagccgggcg ttcactcatc ctcectoccce
caccgtccct tc ctcaggtcct480 tga t ttgagaggcg acacggcggce
[59] e mgccg;gl(fgtc’3 8E &né %’Eﬁl BALIgEPAsGEHGgRE6Ee Wherein
Hega tEaRCeRygPegy @@g@thKh@@aabmmcm@@@gt@%ma}ﬁsmmg
murmggﬁggﬁ@ﬁgq;@pccgacgt ggtgaggcag660 cgcatcgtgg agctggecca

cca catctoccg gcagctgeqg720 gtcagccacg gctgtgtcag
o1 oECRRRRR D SOeLoiiet gl okt reo Cepmnguanamaasgine <o
where@a@gaaéaaac@g‘gdg aogpdsenaigiggt @gaoaagaﬁ%&gﬁlgﬁﬁié@af a poiymucleotxde

e R P R S

whercagdbcqtggﬂﬂld@aﬁdatt@mpn@agea@sgd@@@@@&ﬁﬂﬁﬁtﬁgaﬁﬁﬂ% eFa88E080, cleotide
selectegm}ggzgfgﬁ?ﬁt%t& 8@ Qﬁgﬁ%gge%t%%@%g g feglegeic Ca‘%@?%t %&é ‘fc)hereof

aac gtgatgaaga fgtgtctgag ggctcagtce cca
[62] a yg, ‘§ SR isEBgRETERRA %?&seaﬁaaigeaéﬁg@éa@étmmwhm@cagmes
transplgn‘a@t@ Gaell 26629 gnlitggatn ggeieiian 0eRasdasCIIAC antibody that

binds tgcgt%gggg& S@ﬁgg@@gﬁ;&%%o atcaaatcag aacaggggaa cgagtactcc
ctcccagcecc tgacccctgg gcttgatgaal380 gtcaagtcga gtctatctgc atccaccaac

(v) & Proted GRrBE e Rl ckid emiTHa0 CEGAL HbOc gty ffa S 6y dR.GHaAE, 44,
46, 48, atgfitgagca ccactctgcec tggttacccc1500 cctcacgtge ccceccactgg
(vija p%@%gaﬁ%gscs@ggf; \C/gf%c ; cc]%%geéqgc %9{%% %%(g 56553%%%%%%%3111‘{01‘ cell and

CtCng caacccgta CCacCcCcCcCC a
Compﬂﬁi%@g%@a@‘%@ég%awg@@M@@mo@emﬂmmf@@ngnogmemm@w one or

more aﬁg@&@ﬁd@@n@ﬁﬁﬁi@d@@?@%éﬁggwig?@@?&ti@cggcﬂggﬁag%a& g’ 4, 46,
48 or ﬁ%?%ﬁ%%ﬂca gC C(%%CC ccac é(é;% C ECCCegé((S:)é ac Cccacgﬁgr%%f

aggagggagg accgacgcga cgcatgcc
(vil) a ppica, i86&9@6@&1’5@ééﬁgﬁwh@ce@aﬁétqaoducmgmgmggiﬁogemtor cell and

encoded @?@g@@ﬁﬁ@@fﬁﬁ@%&%%@ Y9eas %ﬁgéﬁ? 200461699 9&%@? Ynucieotide

ogagec ce cc 0 cctdcctgga ctge
encodm% %gagg%g gatcg cecnc %8&%%@3%‘5 %2233428% §a6é; g&‘&l‘; 46, 48, or 50;
cgaagcccgc cagccaccct gecgtactcg ggcgcgacct gctggtgegce 2100
(vm) a gesemaloit @@e%@&ﬁ%ﬁ%@%ﬁ%gm Bgﬁ%ﬁg;é:cgg%%or cell and
a

2160 cc cctc ctc cc ctt.c
compnses o % %‘g%‘ggg@gﬁl%ﬁa{a é“ég sﬁgﬁg@é ctgét@@é@gamd sequence
of SEQ é&éﬁbé@éﬁ%&ﬁctﬁgﬂeﬂﬁc@pﬁgtg&mg&mggae tgcectegec ttecgggtgt

[63] theQSEMBICSE [@Q?ﬁﬂaﬁ% e3e30 @ma%%w%g@g%%ggggt% 3Cell, wherein

the G Agggcttt ctttccaa 2400 a agga
ggcccade fi Rygéuting
r@gg %’H é’&%‘&ﬁafg GaAciete ‘524%@11@1:&@ glerdiderygduti
neuron giegterjttsccebagggeccg geacctecty ctgegagacce 2520 cggcetctcag coctgecttg

[64] theGREGEEIE] égfgi%ii%ﬁﬁ%ﬁ%@:ﬂﬁ%gagg%%% e e R et

hereinS cc, tt CCCt gcatcctcct ccc cagc ccatc
W eremctg 5@?5%888 g‘@af"cB% Yeget %ﬁ’%@@@@é@@%@@ggg&é@ﬁﬁi sbcaguemtttive
amino agicttgaidess cdetecartyacadagqutadeadistgoR#00 96t9aadR-as6aateiy
seaue t ciggt t ct 28 cccactc a cteetcecat
e ertag cccitc %%Wge%%%? O e
in ﬂﬁ:a%@a{[lﬁ gestRRrashabsa d\é)otaifh%aéa@@ma‘agetﬁbmcnce of positions

21 1o 46agychgatydrittgtidaaqugacg gfFPIOITONITAR 692823068 3000 9819 acAIA e of

accecteccc ctccgceeccg ccececgeecgg cecccgtagag tocctgtecge 3060

ccgcecggcecc tgectgtaga tacgecccgc tgtetgtget gtgagagtcg ccgetegetg 3120

ggggggaagg gggggacaca gctacacgcc cattaaagca cagcacgtcc tgggggaggg

3180 gggcattttt tatgttacaa aaaaaaatta cgaagaaaga atctcatttg
raaaatancAaR240 aacataotet Aataacteecte tao0cectattt attanctett tetetataat
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Met Asp Met His Cys Lys Ala Asp Pro Phe Ser Ala Met His Pro Gly
151015 His Gly Gly Val Asn Gin Leu Gly Gly Val Phe Val Asn Gly Arg Pro
202530 Leu Pro Asp Val Val Arg Gin Arg lle Val Glu Leu Ala His Gin Gly
354045 Val Arg Pro Cys Asp lle Ser Arg Gin Leu Arg Val Ser His Gly Cys
505560 Val Ser Lys lle Leu Gly Arg Tyr Tyr Glu Thr Gly Ser lle Lys Pro
65707580 Gly Val lle Gly Gly Ser Lys Pro Lys Val Ala Thr Pro Lys Val Val

... 859095 100105110 Glu lle Arg Asp Arg.Leu Leu Ala Glu Gly lle Cys
posji‘lo,&g%gon%gd IR FTS5SCHIPBrS %@5‘& J8:NGerflearén Arg lle lie
165] thargerhed 9€ anal Bincf361B614E G Rrohmiitig POARA RioAsinG heAlan
Hi ro.Ser Thr .
o L U e S R o

reSidu%r Ser lle Asn Gly lle Leu Gly 180185190 lle Pro Arg Ser Asn Gly Glu
Lys Arg Lys Arg Asp Glu Asp Val Ser 195200205 Glu Gly Ser Val Pro Asn

Brief IS AR G0 ﬁ%&@ﬁvm Asp Ser Leu 210215220 Arg Lys His Leu Arg
n.GIn GIn Leu Glu Ala 225230235240 33

Ala As r Phe Thr GIn C
24%55&%8‘@&#@5?&%?@%@@%@ BRI 2eae GG PyesEus susfero of fetal
mouseAlaA260265 240t uettiok)r8, GlyA L uddei GltipYiahbysBer S et 1es 38l Nard; D,
/ Iy L ly. Ser Asn Val.ger Gly Thr GIn Thr,
105 30200 MDA Ty A LG MGkl S FRF FPL Bt g
5C, spighy $8fPro Pro 305310315320 His Val Pro Pro Thr Gly Gin Gly Ser Tyr
P g rAS@oharal ey AMi3Rb 33030 (el MBE Mt Ara (aly I ReF GIURhe Bk ows

dentino %%%g Z{rléis Pro 340345350 Gin Tyr Thr Ala Tyr Asn Glu Ala
1eentiy 1%:& er )éEFISA‘Zn Ifsorfg(tnesu 355360365 Leu Ser Ser Pro Tyr Tyr Tyr

Trp P )

sﬁ%&é%&%‘ﬂ%%f@%@m&ﬁ?@ AfB370825BB01BH P38838pregdi0ns 18 the spinal
cord ofRU Y R2696:<212> DNA <213> Mus musculus gccccaggac aggaaaagaa

cGacce ccggaac gc tceec cacc tgegteegece .

tccl . aggsg%g%?ggggcoa 4 ésggg%%gggt%%g fgg, %orﬁ , ag&?\%gs%laexpresszons in the spinal
cord of E12.5 mouse.

Fig. 5 shows differentiation of 65B13-positive cells isolated from the spinal cord of

E12.5 mouse into GABA-producing dILA neurons. Fig. 5A shows a result of flow cytometry
analysis using an anti-65B13 antibody; Fig. 5B shows marker staining of the isolated
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 the 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.

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 E12.5 (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 vifro
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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aaaagagagg acaggcagcg gtgactgaag aggagtccaa ggccgaggtg
cgaagcggac tgggggctac cccacacctc caactcactg gcgcagggag acagggctgg
ggtccctttc ctaagcaaca ggtctgcccc caagr%?accg actacaatca cgccccctcc
gcaatgtagg acaaaatatc ccaggcccag atctaaagct ctacccaacc cgcgggcgcec
ttctactccc 35 gtgttctttt ctttccgtgt ttt™'taaa ggggaaaacc cggtggtggag
cagtctgaca900 cgcacacaac ctgccttcat actctgacaa aagcagatgc actttgactt
ctgacagctc960 tacctcaagc tggagagaac ccagctttcc cgaatcctga gcetcttggeg

tetidettit] OROveHtorg v At givatittdice ot bg cototessa gpgadally in

GABAGREIREIAOB0.FUFYHULIH 0AYEATRIURYSCREEh AYGLEARITY - agactgattt
tcctcgeecgl140 gtgagctgag gtggegctgce tccatceegt tgcecececggga ctccggggcet

gccctctacchOO agcctggtct ctcccccttt tgatttgcta gtacgggttt tttgcttgcc
Best (20 A2 080) ¢ i

actgt;@%ﬁ%%ﬁ%g{g%@g&%am@@@%%agsﬁémas%?&%@ 058 ssed i
GAR /3@8 %%%E cl380 aaa cca tcctggaccg tttcctettg aacgtgttgg acagggcc

5@5@6’&5@ @Riﬁ@t 33k g VARG csiebeljBegaga agtgettcte
cciboaaggol Hid@aaycotadt gtaadaacdeoddeticogdagtitegoia etaantgegc

GAR A@%g@&gﬁ%]éég&faﬁ%%%ﬂtgrcégﬁgagcga tctggttcgc agagcgcgaa gcaaagtgtt
tcacctcaac1620 tgcttcacct gcatgatgtg taacaagcag ctctccaccg gcgaggagct

ctﬂﬁééﬁi%gsf&étfgfaaé’a%ﬁ%ﬂﬁ HaBElyAYdPtcRg Rt Wedypayaitenes
namedoffiaaagag! 5380 hacadickca-asleggetas icafaggcaditgasieiaditne. The

respocl AICEEOBIES %ﬂ@ﬁ‘&%?%%ﬁ%&%‘fﬁ‘%%@a 659 a9gcicas adlgecancy

tctcagataa gtggt1l860 agtaatgaga %at atca gaact gccaaacg
sequenges GReed %5 %ﬁ A A5036 a8 e ABge @sictgwdgh &%agxg@reﬁregmn of
65B13grethgsagiblacaeoetiogdctacasycl A8MCatalcedteagaast@dCstop codon at

posmo‘fﬁaigzg%gt%ciﬂﬁ)c e %%%? tg é%towtct%ZOAf ittcﬁ%%ala}%ﬁgg g(t:g: idues
g

agcgaagg atgaaaca cgcgct aggcgcgegg2100 cgccacgce
encodgger fengerotret @é@%@@s g gasel EiggagUr erBo Ggudilcton 17
amino gdoRscig cesaiie s ititacggagmiarirganigaotaciacP 220006660929

actacga.cticticeeg ca atcetetea g ctca 80 ccag
B o e R R DT eI
positiogyéefghtca-btHeifled aptoadgediciadey semecdeitatquts Ra0023¢aca et
encod1ﬁ§9‘ﬁ9@@&§9&@5@9ﬁ%‘ﬁ(9@&@@Ca%égqoﬁﬁggﬁ&ﬁgt%ﬁ{% ARakalG @H@Q&;uence

tc agtcc cctttctca ctctgt 2520 g¢
Ofpom?ggaccat?fa glo)%caog%:sct: géc gaa%ll%a 286 3'& g%gégéat%{ﬂlﬁ%%l%gﬁgﬁél fetegnooded
by the emgg@@ea’é JC TS [ cds] é@@t@fzﬁﬁag)ag‘ﬁ@@fag@t&mmadga@@ﬂ@matﬁgahemore
the 65@ﬁﬁg@@@@%@%@@@ﬁﬁﬁ%@ﬁﬁ&%ﬁﬁ@%@&%&%@%Q&f&%%‘ﬁ%? 09sEQ D NOs:

t ttt t t 2750 <210> 14
33,35, 37739 06 L3 19 Ft LA L0 MM AL oS L A PAe g (g are
shown @y EQJIARY Pro3He %G HI0.Ady PhelbetB 151018, reppdsivaial LEheAsping
region FGARID RISV LSS AVal ;%lﬁtg){%@é}’ sre02a3%GIH &Y §t5¥%&%§1 at

lu Lys,Cys Phe Ser A Zﬁ Glu Gly Lys 354045 Leu

posiions & A SH PnHLTh CYEBE 1) PRIRGR s ARGHESE B tysiducs
encodedayGhe SigudecBer Proi SersAXsS e dvalory tiie Adarddis 6hHICb 3B rthe 494
amino koS VAL RRE Sy Hysh CR e THY (¥R MRS SY50A 3 s 859995

extracellular domain. The coding region of SEQ ID NO: 35 starts with A at position 130 and
extends fo 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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Gin Leu Ser Thr Gly Glu Glu Leu Tyr lle lle Asp Glu Asn Lys Phe
100105110 Val Cys Lys Glu Asp Tyr Leu Ser Asn Ser Ser Val Ala Lys Glu
Asn 115120125 38 Ser Gin Asp Pro Ser Gin Asp Asp Ala Lys Asp Ser
Glu Ser Ala Mn 145150155160 Val Ser Asp Lys Glu Gly Gly Ser Asn Glu
Asn Asp Asp Gin Asn Leu 165170175 Gly Ala Lys Arg Arg Gly Pro Arg
Thr Thr lle Lys AIa Lys Gin Leu 180185190 Glu Thr Leu Lys Ala Ala Phe

P ys Pr Thr A HIS 5200205 lle Gin Leu A '
of pos@gn%?s%r Lé}ﬁ}s ﬁ é?fﬁﬁ%zzfg ﬁC\(/Pg}gﬁ%gl‘S’ﬁeG QID
NO: 3%@%«%@%@@@@&%rgn&rgwéciws@mm@zsmasgaﬁtm e PR 2305,

encodthgla!i @Mt&ﬁ@ﬁ@@%ﬁnﬁiﬁ AdriP herRbe figh Rer 219 Aiig4narddea KV 4 M&lquence

T e e

enoodmgmmeﬁ WMQQPA@ﬁ T2 cProtielkie Mat-RrocSinSed(@lyiRro The

codmg@@ét@gﬁms\?m&l&' 1@%&%@«#&35&%%&%&?@'9@%&'&? U Qt(%}éodon at
52 330335 Ser Ser. Gl Gm Arg Phe Thr A QD lle Le
positiofij E% Y POSHEREHR FBRPIOGIu PR SEAERPHgERpiducs

encodedrbyliba N@A@memépaﬁﬁaﬁmw @%Alw@utmlm@ﬁly@mxﬁeyﬂmm 490

amino B68 @%f(ﬁ@&f Leysernval3eo ﬁ@%@ﬁ%@gﬂg PRI, n§5¥ S H'S
r His Pro ro%%Au Met 385390395400 Asn Glu Ala A Trp

extrace ?%@511 eI e & %%%r@ﬁg&abms@n 15 and
extendsg@dmgs‘g@g:ﬁ@hgmmﬁ@@sd&jﬂtgocmﬁgemg@ﬁgegg@a@%f 633 amino acids.

The 202?%@%3?@%9%’%%%%%%%% SR B9 i Eopsiitute a sigaal
Sequeﬂéﬁggﬁbf %%%%%é%éa%%a %%@c@%é%a@%agﬁe%@ﬁét@o 1544

constltummm:acdwaadamaﬁmcc%M&g@g@@ﬁ&iﬁ@d@%%@i%@&ﬂiﬁ% at
posmoﬁ‘q@@cﬁﬁgéhgﬁﬁg%%% C&&&&ﬁ?ﬁ(}%ég% %E,C &({\Bc %:ng%g 7 C% ‘5 %rotem of

cetceeccag geecagegeg ctcggc3b gcgtccagac CCQCgacycy
583 anmigeadig %ag% hagJarsineasidresciustceredod EYt@?ﬁé@ﬂtt%@l‘ttﬁf positions 199 to

258 comatameagagyggggasaloniagigolgy 9eaucetayeddiacesssasd@sy the sequence
of posz%%%@atbai%g&s%ﬁu@% ae’gﬁ’ta%%l%tz;[l%cu Ctgacﬂ%cmgf‘géé%%:%gﬁangQ 1D

cccggagaac tcagcggegc tttcetcgea acccgagc?c ggcgagfcg
NO: 4%ttt e dostier ddapd gedeedy acheginpeBho ettoasiicens 1764 to 1766,
encodigegGaoaticosagaaggaicacatie Qﬂ%ﬁ%ﬁ@@géﬁﬁﬁgg SELHEEICPERG: sequence

T e
by the Sﬁ@fﬁé‘ﬁ@t@f@%ﬁ@%@@cb%f@%@%m m@@ﬁ@é@@%m@ggdﬁv@mdmg
region EPPCLYNGICUIRGGHIGRAIBGH HIGAIEIAIUAGSEE4R8 o the stop codon at
positions 2260 to 2262, encoding a protein of 688 amino acids. The 20 amino acid residues
encoded by the sequence of positions 196 to 255 constitute a signal sequence, while the 470
amino acid residues encoded by the sequence of positions 256 to 1665 constitute an
extracellular domain. In addition, the 65B13 gene of the present invention also includes, for
cxample, the sequences of accession numbers XM_994164, AL136654, XM_512603,
XR_012248, XM 541684, and XM_583222.

In a preferred embodiment, the polynucleotides of the present invention include
polynucleotides for detecting or selecting GABA-producing neuron progenitor cells, which
can hybridize to a nucleotide selected from (i), (ii), (iit), and (iv) below, orto 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
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tctctetctg ggcectcatca gaccaaacca aagaccatgg ttcactgtge cggctgcaaal020
41 aggcccatcc tggaccgctt tctcttgaac gtgctggaca gggcectggea
cgtcaagtgc1080 gtccagtgct gtgaatgtaapgtgcaacctg accgagaagt gottctccag
ggaaggcaaall4o ctctactgca agaacgactt cttccggtgt ttcggtacca aatgcgcagg
ctgcgcetcag1200 ggcatctecc ctagcgacct ggtgcggaga gcgcggagcea
aagtgtttca cctgaactgc1260 ttcacctgca tgatgtgtaa caagcagctc tccactggcg
act 1320 aataagt tcgtctgcaa agaggattac ctaagtaaca
130 T e 1300 R et LUl bat e DO L e
NO: 3¢1dbg gattcoodasppreyt 4 pesitaygtadgeSaadia ibyyayat the nucleotide
sequerdeCHRSEHIIFIIACRANES §9S899iRoREPQ0 ,aﬂéégxﬁ%?@élses%&%ﬁ%ﬁgégf positions 15
ct cggc ccgegeac caccatcaaa caagcagc .
to 191 B LA MECEA R B HEEE L BB T SEQ ID NO:
45; theatselpgalyoagoegrgtagiagactyye Kitaac&fC gogiated gyttiggtictcaae

e S U SOOI SO0 o)

... cgceeggce acgccttc C .

(i1)  prfyaedye a5&5%@@@%&%%%&%@@%%@@@&?&&&é&@ﬁaﬂwng
neurorgoeagageyecftactoedguil8tipccey ggggoaaetidgagiaticeageded by a nucleotide
sequengg%?ﬁ&qﬁﬁﬁ%ﬁgﬁ@ﬂgﬁ%g%ﬁﬂ}%%%%gﬁc&@%rc%&g%&&tﬁ%%f%%/m

.. ccggga cgcecectggg tggectggagl980 caccegetge cgggecacca
addltlocCg ?@%ggdwsﬁgﬁg&g@%gg%aé%%@}m @@m%é%&gé}é@éeoude sequence
of posijggaditdyce LfeocSiaplEcsayctigecagdaadietsagasiesatfpdtim2 27 to 2079 in
SEQ IPAES09390 FHRARRA CARGRASFR Ao 11 o0als 0 09 A9 gg%%ge

ctacggaa accacctgtc ccaccoccoc gaaatgaacg aggcggcecy

a C ! :
ﬂud%@g%eaa?aﬁf‘g%@eoa&tef&c’g%&t@t%eaPg@n%i@c% t tadbeigleotide sequence of
positioliadgnaadalesd SEGLRB €L B0 1h6 m21d5ti408egddZe BRI 58482 190M02325 in

iens.<400> | His Cys Ala Gl Ar I Asp

S R Sl A R e L o
nucleotjdg esppenss efRos0E0 Gia EYS IS ERIRING:td Tihe angleyideysPieace of
positioBel PG RE Gy BFS)IBAND Leudynéeysokive AsRASE &Hé%ﬁﬁ@né\@%@?% in

Gl Thr.Lys Cys Ala 505560 Gly Cys.Ala Gly.lle Se rAsp.
sEQ 17 S04l SR s e S SRR L O B
(iif) a pohETHeetiss KeeNiae epsorsn thas 8590595 \6lr LausmdThrGBArBhucing
neuronlg2bgbiliie e AsHiCRlHyASLYS e 0Q%AB QA MaliGs deys Blyre R divde

Leu %}er Asp %ec{ Ser Val Alaf Lgs Glu Q?@il %@Olzgﬁéé%yggi er Ala} .
COMPITRFTHY GIY Ser ASHIPFO6&r PatI 8PS Aspt30t Gl R§gucieotide
sequenfrr fIWsEIMAED7/AeRIa iny/ S pIERIOG R BematdeA8he 146160255768 Mahs 668
to 277(658rAsp M%@”LBA?’Q%@!MA%&AMB %%éﬁéfﬁpa@%&'}i%ﬁﬁ E@I!ﬁz Lin S(I%Q ID NO:

... 165170175 a Lys Arg Ar ro,Arg Thr Thrlle Lys Ala Lys Gin
55; theE o 1 P LRI R Al O AR AT iR Bl
sequengy 9iipiesitoBROGE05 L2 Gim SEN T Phe WirthasndlegtiigsSaudnys GlpoAigons 15
to 2325%0dMel LyNGin 226230440 Laph SREABLbR GV AlaA™® Akl SisYAB No:
43; the ?}lee%?i éA srgqgeer{cg%%ﬁ(gsgitions 199 1o 1950 in SEQ ID NO: 45; the nucleotide
sequence of positicns 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 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 1o 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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245250255 Arg Met Arg Pro Leu Val Asp Arg Leu Glu Pro Gly Glu Leu lle

Pro 260265270 Asn Gly Pro Phe Ser Phe Tyr Gly Asp Tyr GIn Ser Glu Tyr
Tyr Gly 275280285 Pro Gly Gly Asn T%Asp Phe Phe Pro Gin Gly Pro Pro
Ser Ser Gin 290295300 Ala Gin Thr Pfo Val Asp Leu Pro Phe Val Pro Ser
Ser Gly Pro Ser 305310315320 Gly Thr Pro Leu Gly Gly Leu Giu His Pro

Leu Pro Gly His His Pro 325330335 Ser Ser Glu Ala Gin Arg Phe Thr Asp
He Leu Ala His Pro Pro Gly 340345350 45 Ser Ala Glu Val Phe Gly Pro

to 2328 ap PRSI Phe BetlSeructa S spahara3vhasitiase GlyoG R Alm SEQTH NO:

43, thé\?hfc_?_’@ﬂi&li?é@%%&@d‘ﬂk&oﬁiﬂbgsrf’@ltb'\fgi@bﬁg%@ %ﬁ?\% &§“t@%|&'1%<ﬁfae
< > <213> Mus musculus
sequencgdg ggn&a%%zé)c ?Z éég ggg &g Jg é)dé}b%ﬁ\é%}'ﬁﬁéb% E%%%gf posifions
196 iogg@gcmgﬁﬁ@ @g@t’g&gc cctccacgcc actctgggcea gtgcagcgcec aggccggaga
0CBicRO ARG A0 ACHIRGCCC-9BHARBIEH DBHIRAICET JAACIYAGIC QLLRSIAcRd

nucleo?’%tegg ;ta geé% aCt%%g@EHqggiga%%%&?%gggﬁ%%g@gg@&éﬁ&bonuclem acids

(RNAb @gécg%@g@@ﬁt@mW@cgmgtgmswmgdtgm@mglbggmham&nmmu RNA.
el NG SO B SN LY

4 acetﬁf: b%‘&%cgtlgfb%%g%gg TEGGE %d&?ﬁcﬁg %&f&t@é@ﬂé‘%gagcgacct
5-carbggracgplaggeooggedCathagittiecas54Qrdtgaicantiga itoactiglaidine,
dihydrEQﬂf@ﬁQ@C&z,a @%Qﬂg@ﬁ@&?&&ﬁ?&%@gﬁwg%ggé%% &%[%%tc%a%ﬂn%%@ osine,

gcaa gacgactac ttaagctcct aggaagt ctca

mosmet TSORF Py Aty suigteed S%%%@&%ﬂz@ stecgtvedmsegace
I- meﬂgdgaagmgm; tgachatiogshocteadictigabahggrasicitd0-againasdawsine,
C c ac cac840
2 e e 353%@%?@33?&%%%@9%%%%?%@ e
7l B oD G RCATTSEYAREARS (00 bag g yeeggHue iouridine,

B-D- m&@ﬁﬁ%@@@wﬂ&w@g&ﬂﬁg%iggﬂmmaﬁgm%g@gm@a@agaacg ccgcatgaaa
a cttc i
5-methB396 £lS g%je % n%?l%’xx&@@ agfn?%ﬁch%?g t%}gc%qg&%gg&aaqgnosme,

catgc t cccc cg g’ccgcttgga ggg

N-((9- ﬁg A gy étéh@@tga@ta 1 @@@g@@é@@mg@awt acgatttctt

N-((9- &MWQW?QMCMQ&M%&@%%H% oxyacefic
acetage. tcgacqc c aa

acid- HlCt %?& Ci.]%%%l g %g g % 8g89,%%%#89 %.Céjt g{]&f@ilgz%gel,'lﬂsjlne

ccggdc ctcacggce gacaaci: agateaces

2- ihiocgfgéqtggg g @é@l mé&@@g@@@ggéc@g@@@@@@éawdnétg@ggg
N-{(9- ﬂ-@ﬂﬂtﬁﬁﬁﬂﬁiﬁ@145@éﬁﬁﬁg6%gﬁg%ﬁﬁﬁgﬁ%9&%ﬁ§@@9@1tﬁ1@9ﬁg%c luridine,
P al aCCCC cacccc ClcC Ccg
20BN 1 ”gbc§§§gg P00 Gt T RR OB
gdaeqriaeerteistayg tf@ag@maagfqmwgm@lmdg@ggmgtay chemical
syntheﬁﬁawtgﬂ%%%ﬁgﬁﬁcﬁ@tﬁﬁét%@?ﬁﬁﬁﬁagﬁﬁ@&ﬁa@gﬁiﬁzlﬁ ﬁgfe{:)t%tcles can
acCaa agiCaata gaticca cacalcCtia
be prer g BB P Ch LR A2 48o0 %
gdéeagabde. coagheged é@gaccalﬂg’gxqmtacnﬁémmmgﬁgmgaarget protein has the
same bRAGECAIHIROR, GaaRS et HRSF&E%&IQSE AARANARAAR AR srQ D

a 60.a aa gaaagggg gaga aaa
N0 2, e Uadod e 0o0 ol 33@%058@5@&@@@ T
(for exagajag mmgaémgwgagﬁﬁﬁ@ﬁamozgégéeaaég%gmgaggaa,a% 48, or
50) incRGIGAGGCRLAGAAIAAJAR 1QA09RA9AG FASE0LI93AL04R IGANECIE 1o cclective

ca aaatccacct g gtt gc gccecectggt ggctcaatgt2100 cagcttgtct
expres B0 GERE GOt S IS DAL Eode Sl deAe 2 FapErocadheea
propertygagtctgag gggcectggea ggattcgaac cctcccaccce tgetctgace 2220

CPQ@:;QES %%ﬂ@%%ﬁg&%%‘&&%%%%ﬁ@% %?éﬁ%%%ﬁggccgg% cg 228&
aggctgg gccatca a cdaacagtat tatacttttt tggaagtc
amino am a?gﬁ%fa@aﬁg@ﬁ%\léc%a g%éaé@{ét%ﬁ&xd?%; Zggé*ﬁaaaéﬁadzn@ﬁed by the

present a@aman248m be assessed by those skilled in the art, for example, by testing for the
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<210> 18 <211> 402 <212> PRT <213> Mus musculus 48 Met Met Val

His Cys Ala Gly Cys Glu Arg Pro He Leu Asp Arg Phe 151015 Leu Leu

Asn Val Leu Asp Arg Ala lip His lle Lys Cys Val Gin Cys 202530 Cys Glu

Cys Lys Thr Asn Leu Ser Glu Lys Cys Phe Ser Arg Glu Gly 354045 Lys

Leu Tyr Cys Lys Asn Asp Phe Phe Arg Arg Phe Gly Thr Lys Cys 505560

Ala Gly Cys Ala Gin Gly lle Ser Pro Ser Asp Leu Val Arg Lys Ala

65707580 Arg Ser Lys Val Phe His Leu Asn Cys Phe Thr Cys Met Val Cys
olfactory NENEEEEAYE PARAR OTSEICTHY Gy RGIEF BRI BA VAl pgeaiionsalls.

Lys d@ﬁﬂ@ﬁ&&@o‘ﬂh@s\éﬁkﬁé@r@éﬁlﬁﬁpeﬁﬁ@ﬁ NI sb@ﬂcﬁ@e 8 [y§§6i§ﬁ!de§ Yhat

w8 G ISR R AR E B SRR I B g
of posgieRGlY 8&@@2@&9 1@@@&%{%& tjze@w@mi@wnm%wgwg@m:ozow in
SEQ I @hs, The Hadiysiflskys-Gip &@b&%@ﬁ@@%@%@?’?ﬁhﬁ Liys W Ada e

e Ala Ala Thr Pro.Lys Pro T 0 lu Gin Leu
o R R
positio@in! A A A g &Eﬁﬁ%mu Kigrrgwieotigs GraasasNssiiG &@a 1861325 in
SEQ Iﬁlm@egﬁm&{a&é&xﬁé&éﬁ%&é PheBheArgsSsnEse &rsﬁ%ﬁﬁf-@@ﬁ% e

sucleol i SRR+ 56 AR iy ALy AL e A 96 St B of

positiogiri %94@9@52@5356@1%@ Pin lanmispSelcSenRited elpAtiiAta SBEGIY66 in
SEQ 1BeElyBer Q{%@ﬁﬂe@&ﬂtﬁﬁ%‘é TRhE Sl Ak ey Ghs | Pﬁ%ﬁg’lb%@'% and

0 His Ala 325 O 35 Asp Asn Pro Arg Phe Thr Asp Met lle Ser
each Oﬁﬁ‘%’ eﬁgﬁc??%? BROCCR A G RSSO G Pel{ ARG BT AaHr et tifhe
selectiHis s ivien 1@ R ShrodakBE536086 prepenter GlysBy PreoBar Brmftising the

ehGly-37Q37 T, r GlyRr S IS
=L e e s e L

polypephqqs.abiygia §ct§‘f\‘f53}3531t9‘21f§¥9—1mpi’éﬁs‘"‘@]@bgq@ﬂé&e&é&%
adyctaatdgrealactidtacagatgobtigrttitfitge tdigtiectigadRk cagtaacgelic libraries of

mimaigﬁgﬁ%m%%%ﬁ%ﬁﬂtg%@&%?ggg%%g%%Qows, goats, sheep,
monkeys, and dogs by known hybridization methods such as colony hybridization, plaque
hybridization, and Southern blotting using as a probe a polynucleotide comprising the
nucleotide sequence of positions 1 to 2876 in SEQ ID NO: 1, the nucleotide sequence of
positions 1 to 2243 in SEQ 1D NO: 3, the nucleotide sequence of positions 1 to 3123 in SEQ
iD NO: 33, the nucleotide sequence of positions 1 to 3247 in SEQ ID NO: 35, the nucleotide
sequence of positions 1 to 2153 in SEQ ID NO: 37, the nucleotide sequence of positions 1 to
2979 in SEQ ID NO: 39, the nucleotide sequence of positions 1 to 2973 in SEQ ID NO: 41,
the nucleotide sequence of positions 1 to 1969 in SEQ ID NO: 43, the nucleotide sequence of
positions 1 to 2003 in SEQ ID NO: 45, the nucleotide sequence of positions 1 to 1819 in SEQ
ID NO: 47, or the nucleotide sequence of positions 1 to 2959 in SEQ ID NO: 49; preferably
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. Regarding methods for constructing cDNA libraries, one can refer to
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gcgcccattg geccgcetgggce cccctacgtg cagcgcecacg tcaccaaatc tgaataaggal80
tgcgcgaatt acgcggcecgac cagacaaaga tgaggatccg gaccgcttga
aagtggggga240 aagtgccggce gecctccgceca ccggggaaag ccgetcegea
gcgccgaggce cagcagccac300 ccgagatacc tggggaagcc gtgaacgcca
cccgcecccece geccaaggac tggaccggcet acaagaggeg aagggcagceg
ggcaaggcgg ccgaagccgce gcggceccatc ctcgaccgct cggaacaggc accaccccac

“MolFQLCHYiIRI99CECIS GIAUAGHCOSHCOCtgas, & 9 91%9} CEHAITRILo). 1t
ccg caga caggcccgag ggctatgatg cgtgctggac

7150 DRINR e A Detsy LAY AT et AU g rgaaden

ggm@@@gmﬁcaﬂaﬁgg@wﬁmamcm@mwmmmmtqg@pmd from

a%a}gaaaggéé%i m&m%&%&:&%% G ARAGGAACELClcagagaag tgct %%ggy known

gcg caa720 ctctactgc aaaaa tttttcag Cg ctttggcacg aaatg

te@hﬂl@%@@é@j& &Bfé@%&@%ﬁj@@d%f@@@@é@lg&é@@@@é@@?ﬁé&@&;tuc
18: 52%ﬁmmg&wm@wgcz@wgmmeaag@ﬁgcmMﬁ@Mgagﬂﬁ@%ﬁ59)

f@liow@ﬁ%%ﬁ@@g%%gggﬁﬁg ﬁé’i%%t l%q'[caﬁtg& u%%cc%%%tr?lg g%?x tha I@%% gii:(t:c kit for

ggcag9e60 cctcaactca tacggaccg ca
direct SEEIBPON 5P Gy rardagaya Bugh ea@@ﬁ@a&@ww may
also bgagangddga, QQ@Q@@EQ@@M&@@ @gﬁﬁﬁgﬁﬂ:ﬁﬁﬂﬁgmﬁtfgg%g%%%e

rranse B B A A e s it strand

aggctgectt cgccgecacy cccaagecca cgcgccacat

cDNAcnyjgidgedeihgrekegidet aﬁwﬁjégﬁ gteateeayeitobipwonnesielly. Other
metho@OaeEHE gk (FCRAATRAEHEEH 93198t AGAYeIPLG UESLRIUESy PCR m ty also be

o R e L

Nucle1gé35§ et 1440.dgaddgtaad mgvgﬁaicg ceegbotttgDNA libraries
contanﬁﬁ@@qg%ﬁq%}%‘ﬁﬁg%ﬁ?ﬂﬁqgh%%%@ E}Eﬁﬁggﬁﬁh‘? 99%889%5 the

oligo- C%té: a(?aaccc ég@'?ﬁ%gg? %%agagg C15 bggg %éqégéc Ca%}%gl Gene 1997,

200: 148(:5:@)1@%’#:a@tgb@tgnpbg@d:ac@h@cﬁi\?éccbﬁ@nedgrg&gaggm&6861@:11 incorporated
into 2 SAGBAIGEYE-CCCAgCCCYC cettcccaat gageggeacce ageggctaca

ctl catcce agecccgage tcaacgaage cgeegigtgg o
%ga%?f@ 57&50835?&%%&%6 a%@%tw%ﬂ&feéea@@aa mawfeé@ 2x SSC, 0.1%
SDS, SQ&QGaQbCﬁSﬂg&é%:(Siﬁaé@@@Bp@ati%ﬂ@Ca@ﬂ%@%ﬁgﬂ@&’g’acgixamples of
condmgﬂgWﬁ%&%%%%&qgﬁ%gt%§§@c¥9?@cé%o g@ag%g&tggféggcltg SDS,
g9cqce g ac ccccatctcc accccgce 80 ctctccagga™
42°C7, gde Q(?&i%%é% @3 %té&&agc%ﬁ&%&éﬁ%ﬁtt@éﬁ@ odHpt uses the
Rapid-grrbadagt@ aatabtcodd fagyitoaapagatitegaigd aﬁgb‘?%ﬁfoﬁﬁﬂ;@ 20
pre- hyb%%ﬁﬂg%t%@f&%zg m%}li? E%réa&’d R <400%2t81¥% g’vﬁl_{n;?a ion at

. Ala Gly Cys Glu Arg Pro I eu Asp
68°C f‘?feft}l%éﬁ%&@ mraf@rrwqqu%tw@ @y@w?@ﬁ%&s()zldéw@y@m Eepoapsre for
20 miniier Asrh ensBer Gltet yisrcy mRkesSer @\ﬁg&@@@lﬂ Wfb’fr bys:igwtddEach, and

55 Ala Gl
finally %%%%g el Aﬁ I?ﬁF %%Dgel @'rgﬁgaf {5%@\%%{%{ énLys S > a Iso be
carried gl sy HHAIRCL B RSFeyS Y ybﬁlﬁi@%%&%mw%%@m‘é by

perfornfidie-WebGisakiys ASPASTEI0LBIhTeE SemSRY ReTiheY laysiRlbMhbe and
mcubati]r?gog‘t%'s? °C 1o 55°C for one hour or more, washing three times in 2x S8C, 0.1% SDS at

room temperature for 20 minutes each, and washing once at 37°C for 20 minutes with 1x SSC,

0.1% SDS.  Here, conditions of higher stringency can be achieved by increasing the
temperature {or 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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Ser Leu Asn Ser Val Ser Ser Cys Thr Asp Arg Ser Leu Ser Pro Asp

130135140 Leu Gin Asp Ala Leu Gin Asp Asp Pro Lys Glu Thr Asp Asn

Ser Thr 145150155160 Ser Ser Asp L iGlu Thr Ala Asn Asn Glu Asn Glu

Glu GIn Asn Ser 165170175 Gly Thr L% Arg Arg Gly Pro Arg Thr Thr He

Lys Ala Lys Gin Leu 180185190 Glu Thr Leu Lys Ala Ala Phe Ala Ala Thr

Pro Lys Pro Thr Arg His 195200205 lle Arg Glu Gin Lou Ala GIn Glu Thr

Gly Leu Asn Met Arg Val lle 210215220 Gin Val Trp Phe Gin Asn Arg Arg
concerfgatiofs PIRPAI By MELEYRIGMZES 230DRSR 40 feBna ref KiEh KrgRhe pegent
inventialy, @Iy &h@ﬂt&%@é@r@&b%@iﬁéﬁ_ﬁlﬁ@% &iﬁ%@gggé%gggggéggﬁéﬁl% Tyr

Thy, Tyr Tyr Gly Asp T, in Gly As r. Tyr,Ala 2k0 Gly Ser. .

AR R B T MR R ot P Gl XY B3B3 Crrborine
HaIbOPPéWa(1&&9)3&@@@%?:@&&a@‘ﬂnmerrltsw@@cmmn@ﬁaﬂa@mgﬁmm
e I8 Ao A s AL P T o Mt e e e g 5 Apratica

3 20335 As ro Ar r.As et lle.Ser His Pro / I
Approgey %Mﬁ%@@%@&fﬁ%@éﬁé %@%%}fﬂ#r BGYIHE EHE ek astiG iy can be
referrad ip Vel $85380866rPhE@emGlybGHiRto:SemPrdrrn PlixfnplbeifSebEdyzing
polynuéhﬁo%ﬁéﬁﬁéﬁ@@%@ﬁ%%1%6;%&&%&%%%1:{11%]a ﬁa&%?é%%]%élai%gccg (@?'ﬁaﬁ 21 st

o attus norvegicus <400> 21 cggcgectee gecaa .
30% Of NS RIS RSB e B AR50 AR e ARG GG 90% (for
exampiadédecragaegoyBoddesvatgagoactgitmeaticdfiagecgneetesing the nucleotide
sequerRBGEGRHHHIA9693196 ROIQYCGAIIH @9@?‘9&98%‘6&%@%%%%@9(:@ of (P()f}ité)ons 127
ac tcttggtt gatctgtatc ggactcgacc ctaccgaaga ccacagacca
10 2074 s bt 1gh o M g B e g a0l m SEQ D NO 3,
the nucleodgagys300 ettragyyecl 66ggggeade SagHN 0y HYIRYPGERSGide sequence
of posi%%ﬁ%é%gz%g?Q@ﬂ%‘ﬁ?%@gﬁﬂ%ﬁ&?&%&%ﬁg&a@@%‘i?c?ast‘fﬁ?% 2325
c t aa%gc?gcg

, accggtttct gctgaacqtg420 ctggaccgeg cgtggcatat caaatgty
in SE%@?%&%{&% oo AT RERARIBEShY O Jddedagi o @ash the
nucleotidgaetpothcagfipgsitisOlggoacHianigt YOQATYHINY 4cgearadbaiisteet@nce of
111 C toticcacct caactgcttc acct t .
s B OION S OIS0 SO P PR
SEQ Igidaadd deatisael P ae et thRiceRin b g0 dasg otb LRGN
Such idatdttgtaendgadageaiid80 Ik BICATD 6l 2aetEEAAURISRINALRI Natl. Acad. Sci.
USA 19969819962 8203000 60 RARC t%%%%%f‘%éﬁ?‘ﬁg&%%aﬁi%%aﬂ?85%%90;5 873-7).

aacaacgag aatgaggaac agaactccgg caccaaacgg9 ggccc
EXMPM&&%&%%@@&&% besgdgtelgacddesehgn thagdaretibaoBolude the BLASTX
progragClacleacdi figeabacges: P AEAGEHS IR CAURIBG CAGRPGRAFCASTN program for
el 0 T Wb A b nckbgprograms can
be usedittcbgFapRIGEGYChcangegidertionctgfcgyoo dorggatg @ gtatpiagatg
http ://W@Mﬁ@lﬁﬁﬁﬂ@@ﬁiﬁ@(ﬁ%twﬂﬁﬁé%Q%%ﬁ@@@&ﬁﬂ?sﬂsc%%%ﬁ@ cgctceggga

gg[%aeaé:g%‘ig ?stcg ottc Co?%ﬁggg %&%%? and other genes with a 65B13-like structure
and 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 SEQID
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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ccgtcgcagg cacagtctcc ggccgactca agcttcttgg cagcatcggg acctggetcgl320

acgccgcttg gcgegcetgga accaccgcetg gectgggectc acggcgegga

caaccctaggl380 ttcaccgaca tgatctcgca cccggacacg cccagtccgg

agccaggctt gcccggagcegl440 ctgcacccta tgccgggaga ggtgttcagce

ggcgggccca gecccgccctt ccccatgage1500 ggecaccagceg getacagegg

acccctgtcg caccccaatc ctgagctcaa cgaagcggcecl560 gtatggtaag

gccgaggggc cgagttgacc cctgccacca agcecccggac gccgcctggngZO _
sequeRgp gECacHE Badhttierd HyaintBgiclade ddoc b gieanr tryeatnplifiactontteBiology
(PCR)GAYES10Y 6a6EGHALAEMAANIS 1500866 aR AYicaLAL ¢199a99giG1 /40

6.1-6. %?gattccaa gcacacccta gaagccctcc ggacccccac ccaaccatca
fctttgaal800 ttaagagggg gaggggatga gacaaggaac ggagatcgtg
gtadtacedertedettifaisi860csd Eoyapysatt diygaatoctaatitetcoefittatctit using
teming A SREEE5 F07 86 L AR el S APy AP el used. T
additidnyseQuervat Gin ys!202680:Clss@lCystihyls DivAAsaiewcSer Glu Lys
Cyg PRE:S8* ArhOGM 3AMR Y ALY gy&%fﬁ%@%%f $ in

rg Arg Phe Gly Thr Lys Cys 505560 Ala Gly C p
geﬂefager&é AR ArGLE mf‘éf'é%%%‘é@m%é L yoRpAldsrRo bR Snoadad by a

polynuClpsiRiveoT teGysshte tvahCys. ASh@5808'5x 594100 1A51dORheiNeh&ySs the
amino h¥RIASRASR TUELAILPEr S5 BERSY 1eU LyS;SIuChy, 1&?%;94%,54%?& 50. The

Leu Asn Ser Val Ser Ser Cys Thr Asp Ard Sér Leu Ser’Pré Asp

polypeptfisah hy PEiEHIKSPISTLBL CCMPNED HeEH Pkb 1FCRE s iRgrmino
acid re§iéndEhr 4652561660186 nSarAsiukyadalf hioAddAaN AseyGlbASR &lktion,

: . 70175 Gly Thr L tg,Arg Gly Pro .Thr Thr.lle.
amica Rt B O CETA O T RS CR TR ki
covale Hﬂ%&é@ﬁﬁk\?@,ﬂigcmmazowéam@:@w@@ﬁtmam@fraé;mdmfat
derivatly bestiAsioMettirg Mallii2 1024 $3260x6iR, Valchty IRhenGIeASRyMEA Grotein

ranELS A A LRSI RS 0 e e
hydroxgiation, migetyrmrerirmytialy wsplamttondieofsgiryinTyrenidation, covalent
bonding #5280 28 P po&bh GlyvARR TSR BReHREHAIRIHIm G R IR REIRESSIN
mvrist 91,929%%,019 Gln igr P.rt? A[li% A:sl %cdSer I;Qee Leu.AI? &éq)_s rOGkv F.’ro,

Y v Sef 30 ORI HHIBES el YRS TGRS PYSIEERIABRE |
sulfationg il araydzisgs 0395 AR Ashema yrapiins ThibagpeMat HaBtpkisclude
precursSfe APl SEai0841 340848 38RHBRO 2RI bl <8y RIRGI % Alar l}:%ﬂtﬂ@portion,
and fus?orz? pl\glo teglrsom%l if?eltlil %f?l% other peptide sequences. Peptide sequences to be added to
a polypeptide of the present invention can be selected from sequences that facilitate protein
purification using, for example, pcDNA3.1/Myc-His vector (Invitrogen), or those that confer
stability in recombinant protein production. Examples of such sequences are influenza
agglutinin (HA), glutathione S transferase (GST), substance P, multiple histidine tag (such as
6x His and 10x His), protein C fragment, maltose-binding protein (MBP), immunoglobulin
constant region, a-tubulin fragment, B-galactosidase, B-tag, c-myc fragment, E-tag (epitope
on a monoclonal phage), FLAG (Hopp ef 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 length of a polynucieotide of the present invention is not particularly limited, as
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355360365 Phe Ser Gly Gly Pro Ser Pro Pro Phe Pro Met Ser Gly Thr Ser
Gly 370375380 61 385390395400 Val Trp <210> 23 <211> 3660 <212>
DNA <213> Mus musculus <400> 23 %Qgggcgagc tgtgaggtag ctgaaggcac
gcaaacctga gtgccggctg gaaagcctgg60-atttggctat ggcattgctg tgtggccttg
ggcaagtcac tctccgtctc tgggtcccacl20 ttcctttcca atctgaaaac aggattggtt
tcctggcagce cggggctttc ctgaggagcgl80 gecggcatgga ggctctcacc actcagetgg
ggccgggacg cgagggcagc toctctecca240 actccaagca agagctgcag
long 8@@%@5&‘0’@écg&@@a@@g@t@tﬁm@%@é&@mmwgmmw@g The
poiymgtwmtfgfttm@@%g@ﬁfqgm&gg91%@99@%@9%@%%%@IW@Q@&{?{ﬁ@@éﬁ‘iﬁ?&”. In
accctgc tcaaaaacta cagctacaat gagatccaca accgccgcg .

eenerd e L ey Eh ¥ e g G0 AL 86
nucleaiifigy ge daegoetstidtectesurseydithygtatgetcracationcy ags4tp Eygaogaaseuence
zhereof,o;g@gﬁ@;mgg}tg@%?&ggg?mg@? %ﬁg%eﬁa%e%ﬁ&%@f@gsggggo act:tcgcctt

gacqt cacgagtgcg ca ctc tcggggcagc ttcatccctg660 cccgttacaa

A G B iG] EIat DAt e o e vpakasatary o
a polygedactits dattdefeatiomeasdeciiga GddeAaptaduatigagocog FEacascgataar the
presentiiiaactis [9860ECAgR AREIGRARAC Pﬁ@@%@&?@v‘&9981%8888§405%%%a%‘i§%}%%130tides

ccacgctt ga acgtca aggctatgtt t,aaté cggt acgcgcaagc900 %ga_ cttctc
compr i B BaE et EERE Boetugte  BONBataEagoeotdes are uset
as prolyyelaydgtyy ey tig gagcatotost Got® apgatgagy steagagaigenitor cells or as
primer995FARAREREA2A SACHAGAGSACAARRIIGIGLIAYCYYIg Aagacgaggc

g

{ cct cce ccacl080 Ctccaccgcea tccgcagcgce gcacttggcec
0 AR HEE I ERRA G 1240 Higgainéedqugtiarilac s to 35
nucleogdaggudite-godgetatecidgigatiprapdigenchgel@nagatitgaepistigcaa
nonum@a%qgm%ce&ma%%ﬁg9&@%&&9&%@&%%%2?&%Pﬁ%%%&h%%%ﬁ%%%&
cccaaaaagg acgacccagt gttggtcgcc ggagaacccal320 agggaggcce
prefer g g e ST CAP eBelss e gy 8so primer. A
primercgggtﬁgﬁﬁggmhmt@@mmggﬂgfﬁ@gmgﬁgﬁiiﬂﬂtgmﬁe, a tag or such,
a G cagccaaqqg acgecagceqgce
added °42'9 _E%ﬁg&%g%%‘ﬁ & &qugc(%%ga sgqcuenc%%c%%gggﬁ%x%gé%g)cg é@r@et

ggtagctgec gcagetgecg1500 cegecactgt atacccgacy t
sequenggeodydgetice cdata el teorstserhit e setchpbaidicantféta polynucleotide of
the prefggeagiagioYIChInesieYaiorauelodfd O iaaiarane dgcaaGYg9scht invention
s tectaa gictttgga tgccgagcle80 cagctaaaga .
within ggﬁg%%g%g%gdgg%%ggu%nﬁ%%ggaﬁ%g go% é)ch%EFa tifgl § é%% &ﬁgzﬁ}mh mutations
may CapgeRiyRETR GoRicgliart Aty Ay gegecrseractthe rotgggtoutes of the present

inventi6lgeBeRaaLBAR163eBAIAGLHSE BEPAGGHGRRARIAIEH ASUIICATG, useful for

diseascSHSS 85‘.31%? e%{agttaaggl%o atgcagagag catcgctaag ctctacggca
gcg%gcgcga ggcctatggc tccggacctgl1920 ctcgegggcec agtgeecggce
aétjggacegaRlgaygteiaseqgugagr coefaadtnegatdsdgrgabeggeadeast 15

consec@icead IRLGAVE ITHGHRISHRRILARRERECORDAFCGAMEANR M Oemplate, but also

o SROTER AR RO SRR O e v o
preferasctjéigegreescdatcy2nel iator R94guelitegan ggotscanageacidigegiad with

SN e e
9 g gglgcg.gad gag

o0 RN 0l CitGu 0ty CORGAGC A 2348 e GGG GuigoRRAC corresponds t

G in thygugegtdeacaggytatieigdctypatggipogdentdy 240tyangagae determined by

methodggﬁgﬂﬁg989119@&9&;9ﬁ{gﬂegﬂﬁféiﬂ%@&%@E@%ﬁéﬁ‘o‘ﬁﬁ%%%%é@%on.

aggccqacga gcege atagg gaagacaatc actcgacgac agccgacgac ttggaaacca
25 30 RS ALY ACE R B RRGIRCE CER AR s ftaammore
polynudeetidite dag2E80t gaggatyy g Cicat tigdigteacaggaasicaastor cells of the
present ggtggagaaa gatatcgaga 2640 acctggccag agaagaattg cagaaattgc
ttctggagca aatggagctt cggaagaagc 2700 tggagcggga attccagagt
ctﬁé%ﬁré’é‘?éﬂa{ﬁﬁ%aééaé’é?d% aptbrding Yy %étt&ﬁé’g@gﬁﬁlﬁgﬁ%@g@cts of
the 65Bddagagctgbiclaatigicad iagagaacttgitgiaseiciac282R2 4088668088l cgeneration or
gaggaaggcc cgctatgcca tccagcagaa attaaaagaa gctcacgacg2880 64
ccctgcacca cttctoctge aagatgctga caccccggca ctgcaccggce aactgctect2940
tcaagcctca gctgctgocc tagcgcecggce ttggeccgegce ccacgecgecce tcaagcecatg
3000 ctgctccttt ctgtaaatac ccgctgcagt ggeggceccag agcgaggaac

asancecattan R0RG0 nacectaacea ttataaatar ancecacecedr ccaccanter
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<400> 24 Met Ala Leu Leu Cys Gly Leu Gly Gin Val Thr Leu Arg Leu Trp
Val 65 151015 Pro Leu Pro Phe Gin Ser Glu Asn Arg lle Gly Phe Leu Ala
Ala Gly 202530 Ala Phe Leu Arg Sergﬁy Gly Met Glu Ala Leu Thr Thr GIn
Leu Gly 354045 Pro Gly Arg Glu Gly Ser Ser Ser Pro Asn Ser Lys GIn Glu
Leu GIn 505560 Pro Tyr Ser Gly Ser Ser Ala Leu Lys Pro Asn Gin Val Gly
Glu Thr 65707580 Ser Leu Tyr Gly Val Pro lle Val Ser Leu Val lle Asp Gly
. ,Gin Glu 859095 Arg Leu Cys Leu Ala GIn lle Ser Asn Thr Leu LeuLys
spinal AeplFfuser Jocuersierecd grkediornidhainrasmtdry mipy araileanthpdies for
detectitey BheysivalGABA2Pddndain fasothiBpe Ve Gid bhehHigLeUBF Brample, a
: Ala Met 130135140 Pro lle Ser Ser Arg Arg Cys Gly Met lle
P mte’”@ﬁgﬁ%%%‘)é’f&u Ala Glu 66 145150155160 Arg Leu Cys Lys Ser Phe Leu
(V) a postipi Iep PR iSyRePRS mrenoyacidtpmiente i P8 HGHPARNPRE. Ala Bhe0, 42, 44,
46, 48Asps¥al Val His Glu Cys Ala Trp Gly Ser Arg 180185190 Gly Ser Phe lle
- Pro Ala Arg Tyr Asn Ser Ser Arg Ala Lys,Cys lle 195200205 Lys Cys Gly .
o9 e e A e TR L e B fooresho e o
deletiomigfamy PhiERES ABIRAREIdIS T FmiGinFbsageiia K| 812Q328528524034, 36,
ek Tht At Gl ot ok e A Pt it otk I8 Al oot ends
r Asp Glu Leuy Ser His Ala. Trp Glu.Asp Val Lys Ala Met Phe
thereo N G MR g DS A1 TP BRES Ve Spgee o
SEQ I N©GIy.2757809888,610 26029536048 1piGI9:Gly Pro Gly Cys Gly Ser Glu

(vii) 2 MeteMaRiaaab P o BrenRie S0a34234 %Qi'i@%%ﬁﬁgfgﬁ%ngﬁﬁ)p@% a

lu Asp Glu Ala Ala Gly Pro Pro Gly 325330335 Pro Pro ro
polymugliohis AL Al AR A SRR AT A 500 Gt oy broPat clf 42. 44,
46, 48 FroSGlyGishPs GBI Gly SegateaBhi et Argt 55360365 G ehd ymBro adal

sequenilé BYQNANBIRGE: LS BlyPh Gly et keuGin 370375380 Lys Leu Pro
Pro Pro Leu Phe Pro His Pro Tyr Gly Phe Pro Thr Ala 385390395400 Phe

(Viih) 2 ERoeE| COPRRTRE 8 ERGSIASFIFIvAIateVA AR Bighenifantiodhs amino
acid seRuericyy GHEG IVIPROGY 4G Sé, Ser43GIaAksGly Shralh comprises the
amino 44942Rd8%E8 SEQ ID NO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48_ or 50.

Herein, “equivalent function to a protein comprising the amino acid sequence of SEQ
IDNO: 2, 4, 34, 36, 38, 40, 42, 44, 46, 48, or 50” preferably refers to the selective expression
in GABA-producing neuron progenitor cells.

Furthermore, in a preferred embodiment, the antibodies bind to a polypeptide of the
present invention which is an extracellular domain of GABA-producing neuron progenitof
cells. The extracellular domains of polypeptides used in the present invention can be
searched using the program, PSORT (http://psort.ims.u-tokyo.ac jp/), etc.  Specifically,
extracellular domains obtained using the PSORT program are: the amino acid sequences 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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435440445 Pro Gly Pro Gly Gly Gly Thr Met Phe lip Gly His Gin Pro Ser
Gly 450455460 Ala Ala Lys Asp Ala Ala Ala Val Ala Ala Ala Ala Ala Ala
Ala Thr 465470475480 Val Tyr Pro Th¥2Phe Pro Met Phe Trp Pro Ala Ala
Gly Ser Leu Pro 485490495 Val Pro Pro Tyr Pro Ala Ala GIn Ser GIn Ala
Lys Ala Val Ala Ala 500505510 Ala Val Ala Ala Ala Ala Ala Ala Ala Ala Ala
Ala Ala Gly Gly Gly 515520525 Gly Pro Glu Ser Leu Asp Gly Ala Glu Pro

ammo%l:@d—éé%ﬁéﬁb@!%&%%& 230P3RRANGIY Jihﬁh@ e@’éﬁt’%ﬁ%@lﬂ%ﬁ%ﬁ&%@l@ such a

IR e e R

is to ba/aiiragingd. Asp mas@:tmgecr siebetiantips rearFyrl@HinSersb9KB0O6O3MAIE! encodes

an amﬁé%@&%ﬁ@hﬁfﬁ) en s G IO AR AL Bl VaLE @b@f&"@ %%gtﬁﬁégn
Thr, hr G eg éTyr Val Ser Pro Asp Phe Leu Ser Glu G
e

Amin%az% B 99,hsie @8?%@%@?%@%@%9@%&%@& lle,
W@u%@S@ﬁ@Gﬁﬁ)Weﬂh&MW@dﬂ SemASHAG R 8 P BeAThr, Tyr),
acidic @cﬂn@ lé’cﬁlsy@@ 6@%65%9 a@ﬂ&éﬁ&é\é@%@rﬁw %rsg %ﬁ&lﬂ?a@ﬁ&g ' Ala

Gly Gly Gly Pro Asp 675680685 Gl i Pro Ala Gly Pro Pro
Asn, Gy S8r SBr By aiH-ALp680BIE7006 YBrd Whma’@é@m@@pa@wm@ds (Ala,
Gly), BercRed Argnra:isg Begl Arg ms,ww&mmz%zsegmm&@ amino
rg AT ek 7 5
el (e s S L o AL e
Trp, T?rgfgh& r%@éwwa%%%d@ (& ﬁaﬁvai w@gé@ﬁﬁ (U N é/%mae‘;croﬂwwlar
substitétiamlanheng Glin PYal AlavAkn S ele Tyereid Ciis; BRp Bid Glu; Pamkdisl Gin; Lys and

L His Ser Thr Thr Al A
R G éffﬂ% b BRI RSy 2R e
paﬁwutﬂf&lﬁ%&ﬁb@&%@@ﬁﬁs@@b&r ﬁifFﬁPf\%’ﬁ By @mmw@ﬁyqégrrgms [tagiamino
acid enBsicY dl The Gy 83684084 haFHsGI ketidéal@lu Lys Asp lle Glu Asn Leu

AR ARSI U000 AR R0 SRS i St Heiino
Lys’A % In ;% in Met Lys Arg TSIl EsB8808d TRl AWanF

acids apergelsfgds nskrEtdy anlestifeted. 10sadSad e Walarrgnap ossesed of SEQ IDNOC: 2,
4,34, 36, 38, 40, 42, 44, 46, 48, or 50, can be prepared according to methods such as
site-directed mutagenesis described in “Molecular Cloning, A Laboratory Manual 2% ed.”
(Cold Spring Harbor Press (1989)), “Current Protocols in Molecular Biology” (John Wiley &
Sons (1987-1997), Sections 8.1-8.5), Hashimoto-Goto et al. (Gene 1995, 152:271-5), Kunkel
(Proc. Natl. Acad. Sci. USA 1985, 82:488-92), Kramer and Fritz (Method. Enzymol. 1987,
154:350-67), Kunkel (Method. Enzymol. 1988, 85:2763-6), etc.

The above-described proteins of the present invention also include proteins encoded
by polynucieotides that hybridize 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, which are
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. *

“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 88C, 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 88C, 0.1% SDS,
42°C”, and “0.2x S8C, 0.1% SDS, 65°C”. More specifically, a method that uses the
Rapid-hyb buffer (Amersham Life Science) can be carried out by performing



10

15

20

25

30

35

Thr Leu Cys Asn Glu Leu Asp Gin Glu Arg Lys Ala Arg Tyr Ala lle

915920925 Gin Gin Lys Leu Lys Glu Ala His Asp Ala Leu His His Phe Ser

Cys 930935940 Lys Met Leu Thr Pro Arg His Cys Thr Gly Asn Cys Ser

Phe Lys Pro 945950955960 Gin Leu Leu Pro <210> 25 <211> 2634

<212> DNA <213> Homo sapiens <400> 25 atggctttgc tgtgtggcct

tgggcaagtc actctgcgta tctgggtttc acttccttcc60 72 gggcgcgagg gcagttecte

cccaactcc aagcaggagc tgcagccgta ctcgggcetcc180 agcegctctca

pre-hy, E%éé%éatégtéé&’gé@@d@lﬁé@&gmggg@ig@acm@fgmgﬁwfﬁgmddmgnmon at
68°C M%ﬁ%ﬂ%gﬁﬁﬁﬁt&iﬂ%@%@é@gﬁl&‘s?tﬁ{@ﬁ%@(i%:@m(}c%@ﬂ% hture for

atgaqat ccacaageqc ¢ 360 tgca ccgg
20 mnilu?esg Egﬁa §atiley @ngggé% %ggf@c%%g@% i%‘;&% % %@&f@&é‘@@é@h and
final ﬁgﬁ@ﬁ@&@@@ﬁgh@@&@g@é&@é’@@t @ﬁﬁ@é‘gttﬁbtgggwm cibaaaccaeo be
cme@@@ﬁgﬁﬁ%qmctﬁ@@%&%%@gmﬁgﬁ%@%ﬁ 40 08RG95918, 1y

o cttcafll é%c% ’é%i: §gg§ é tcgtgccaa gtgcatcaag600 g&ggctact

perfor Gl BTt A LT O Tt g Al e Heslga Bieb and
mcuba@@@@h&@%@ gcttatycogebaacticanactcetggigd chteadate? 20 BagECaYIds SDS at
room @ﬁﬁ%?g&ﬁ%g‘%?ﬂ@ﬁﬁgg&% Eégﬁ%&?ggag%%é%c%%%aag%g(?%% R nutes with 1x 8SC,
0.1% $5 féa%cga%g&?%@gﬁgf@ SHRHeteeBdeeRs %&g@%@@@g@@&@ct
tempergbasday QIQQQ(bndmméxymﬁmﬁoa toctaaggitetctatioy eolteggctic
pre- hy@%ggggﬁéﬁﬁg@g%agcg ggf%glggeg egéi%g&%%gﬁ%%%%%%%%tgg%%aég%% 68°C for higher
sting< R A1) e AGEEA Gt e O BB40 B CUUOedbghd emperatre
a persqyyiggogomaygidigogilggnatcands cinegoggenhddebgenaagaacy as probe
concexﬁ%@ﬁgggt g@gﬁ@ﬁagﬁ@ PGEG5R9GH0, 65 ABIAILBroacatL 200 13 ImpiAnLs, an

cccatgt gccagcagce aggcagcctc ccggtaccgt cctacccege tgétcaga
COH@SQ%%% GG TERILEL 58 By gcagegy cggeggeage

gdlm@rﬂgomﬁﬂaggcagcg@i@e@@m@@go& Celggaeaothaesgaactag.” (Cold Spring
Harbo@ﬁ:@@@m 9UGEa99CAA8% I%%E%C?C%?%C%thgtg ology”™ (John

cgcgggcccc tggacgaaga cggc acl aggcycige caccgecect
Wiley §oaes gx@zi%%@eéget%@éc éq%&aamséo%gr@ta‘@mgques A Practical

Approdgiiciedt’ c{on@eﬁgmmm@ggaeam@agag oot £95tea86i6385Qan be referred to
for detdAEG99RIGIFSEIAIRIIG HA (99&1% QCCtgLCt%rg g%ﬁgg)g?écaémg

accoggcgct1620 gggagcggceg g gag cccgga
POIYHH@@Q&%&%@@ I ﬁ@éi@@@é&@@%@@&é@g@ﬁ@béﬁ:@:@g@a@g gt has at least

50% ommgaqgtﬂ‘@raﬂgtggaatmgm&@%ly é@c'/gcaﬂ@@g@ﬁ%%%aﬁﬁ%&% 90% (for
ggggagace dageeea ccca tg
exm})gaggg cccacf% gac%%c t cc%((;:[ ac% égg! cE l% [ggtgcaﬁ‘fe g@@%%’é%%@fé@c
sequengeghedgedy E‘%@c%o‘ﬂ:c@‘b ééeéég%@c@géétéﬂiggl& acteccyetl BRBtities can be
detemﬂﬁﬁ%@ﬂ@gmﬁﬁmg@ﬁﬁﬂﬁgﬁ@ﬁ@ﬁtﬁaﬁ%cmgl 19298298CEIS A 1990, 87:2264-8;

i SSERSRIFIN SRS R O,
that haypbgapestglegad @a@@@@@@tzggk@@c@mi@@im@m%ﬁm@m for
determBOEGICALIRERIBIBCERARIATESAUR 8300PRIAFL 1 3G RAS Gor nucleotide

ttt C agtatc2220
AR e a0
the SeQW@éé@Qﬁ%ﬁMW&t%@tg@a@&a agaftategagpiacctggeca
http: //\f@agﬁggaﬁ%%ﬁw é&ﬁ@&%@.ﬂ@?&ﬁaﬁg 989¢hesgeRagaay
&gl[? g g ajé?t“tca aaagat 2400 aattttcagg atcaaat%%% tlga?%gaatt

& 5% a4 %5&3?&%4@6185%%&@%%95@8& 3-Tike structure or
ﬁmctlo@tgtahcgé&im‘e@énﬂagp@hb%@g&a@gcagﬁ:getaﬁg(BdMamgﬁ@ﬁsmh as humans,
mice, reﬁ@t@%@ﬂ%@H%?@QQE&QHE%SQ&%%@E“&B%‘E&Q &@%ﬁ%ﬁ%@? Aidaes b,

acgccccyce actgeactgg caactgetee ttcaagecac cgetgttgec
designingIFRgs Bas ?ﬁé@rﬁﬁ@ﬁggﬁeﬂ%@%@%&@ﬁ@%ﬁﬁ g 51%9 M2 EeUD NO: 1,
the nucketid®ysdBhnteaf@hsGimy/H Thr 2EW ArGHE TrpNa 15001s Sestleudfence of
Ser GIn Ser Glu Asn Gly lle Gly Ser Gly Gly Met Glu 202530
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Ala Leu Thr Thr GIn Leu Gly Pro Gly Arg Glu Gly Ser Ser Ser Pro 354045
Asn Ser Lys GIn Glu Leu GIn Pro Tyr Ser Gly Ser Ser Ala Leu Lys 505560
75 Pro Asn Gin Val Gly Glu Thr Ser Ley Tyr Gly Val Pro lie Val Ser
65707580 Leu Val lle Asp Gly Gin Glu Arg Leu Cys Leu Ala Gin He Ser
Asn 859095 Thr Leu Leu Lys Asn Tyr Ser Tyr Asn Glu lle His Asn Arg Arg
Val 100105110 Ala Leu Gly lle Thr Cys Val Gin Cys Thr Pro Val Gin Leu

... Gl 1 12 A\l Gly Ala.Met Pro lle Ser Ser Arg A .
posit O P DA ST Mg A ol Kl AR LBLP oL Ja 252 i
SEQ IPRdQ et clir ohsleaBds6aB5160 Hisdsydopsd Pi6oLy00en PEQEuMEN37, the
nucledgﬁ@ é&h@lﬁ’ﬁ@ Aﬁﬁoﬂﬁio\@h@%@ 63 28309111 é&ig |I-D7C§6§7§ Aﬁ% Tl'i% I@Mﬁ%@%ﬁgﬂ%é\ﬁce of

.- Oer. e 16 r n er Pro,Asn Lys e lle .
posi g RN TP T el AR i Sk 19515 R PrdoadyS i
SEQ IRa'R Ashehielasids sequense @ ArgsHisnsel P2 2652302 35 SAQ s Neu Sethe

nuclechigp baSREABIREASPIGHS h@@ﬁ%@ﬁ@gﬁﬂ@ @,‘%@éﬁé@é&%&é@%@é%l ®nce of

Tl NS A R 4
Protocylsl iprgl derulysRitjorh¢IGn Méleket Binsl(193BUTR0iRrodPra 4oy

290286300 Rhe1R ?@ﬁﬂ@gﬁfoﬁlm E&ﬁ&iﬁge-rﬂ@c!ﬁ)%il %igl%ldfelé ESnoclonal
.. ProLys 30531031 §320 Lys Asp Asp Pro Val Leu Gly Ala ny Glu Pro Lévs_
antibogis SR B Ay 3985 S0HREIorsh P B RS GREID BHAB el pRIAa. Acad

Sci. UBy LIRS (I SHE9GHS; Gy T56860865 6y AlEohtel @b AwpHaly Hisl i Resenburg

an f (238X WA cl rﬁ‘l ibs‘laci ic
(%Mi%% %%/ﬁ%% \%% ‘#3?9}%%?“5@ %85390 9%%1 I}’/Z%)%I%’l%if arp‘ A

antibogies Gielioysial ¢/mto W Proassr TYPBrd H#5419%03: Alativa Brhrgw losh Mitt.

1985, Mal L§sS Blahl bt ditasAth(Alel W aNAtarA D 8da AZ0E2B64 30 Al AMadlada Biﬁ'siol.
. a | ) | I R 4 5 As C

Bioch R o L i A Bk ot L G R ey, anc

antibogy SIpEmedt; W &y BrofieBl RED Ghulksprd iy Thiviersasssmoaristy qighe

presenPirvéddchrgby sl Sen TiffodahSer @ e becArgshiaMahVal LA antibody of the

presenls&gégéél}giay also be produced in the form of a fusion protein with B-galactosidase,
maliose-binding protein, GST, green fluorescent protein (GEP), or such, to allow detection
without the use of a secondary antibody. In addition, an antibody may be modified by
labeling with biotin or such to allow recovery using avidin, streptoavidin, etc.

An antibody of the present invention can be produced using a polypeptide of the
present invention, a fragment thereof, or a cell in which a polypeptide or polypeptide fragment
of the present invention is expressed, as a sensitized antigen. In addition, a short polypeptide
of the present invention or a fragment thereof may also be used as an immunogen by coupling
to a carrier such as bovine serum albumin, Keyhole Limpet Hemocyanfn, and ovalbumin. In
addition, a polypeptide of the present invention or a fragment thereof may be used in
combination with a known adjuvant such as aluminum adjuvant, 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 including cynomolgus monkeys, rhesus monkeys, baboons, and

chimpanzees. Animal immunization is carried out by suitably diluting and suspending a
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Asp Thr Glu Ser lle Ala Lys Leu Tyr Gly Ser Ala Arg Glu Ala Tyr
515520525 Gly Ala Gly Pro Ala Arg Gly Pro Gly Pro Gly Ala Gly Ser Gly
Gly 530535540 Tyr Val Ser Pro Asp ng Leu Ser Glu Gly Ser Ser Ser Tyr
Asn Ser 545550555560 Ala Ser Pro Asp Val Asp Thr Ala Asp Glu Pro Glu
Val Asp Val Glu 565570575 Ser Asn Arg Phe Pro Asp Asp Glu Asp Ala
GIn Glu Glu Thr Glu Pro 580585590 Ser Ala Pro Ser Ala Gly Gly Gly Pro
. Asp Gly Ulu GIn Pro Thr Gly 595600605 Pro Pro Ser Ala Thr Ser Ser Gly
sensitiged AuBaeh IpRIgsRhA P BeePieE It P g Gip IneicPrsaline PhixiGdywith an
ot Oyl i Gy Ty Gl Lot e, it B00BLAA0 Heo e G Hre
: \; . r.Glu Leu Arg.( 0 ] ro
s e R o K L EhBD s SeSORR A AT A
preferghly Fleyrdsaressd ey avar £ éudigareo AlsngboésTelaiaSen be
Conﬁl‘;ﬁéﬁ\@_fl s é}flﬁ: %%Na ﬁt&ﬁg?@f%ﬁiﬁ&?—é@ ﬁéﬂl@‘_r%ip;g%%é% A2 tional
n His Ser Pro Ala u Glu.Thr Arg Lys Ser Tyr Pro Asp
et T e e ey B P Al R P Fgpesle Forher
purified|y Pgo7is P5enaRp. et Fhiplosal NepNeleTiinCRjcThrHisl bibn WAEGH Sons
(1987) YeARRy D 16011653 8 MefeGitkLaLyE Lys Lys Leu Glu Arg Glu Phe
Gln Ser Leu Lys 85790795800 Asn Phe Gin Asp Gin Met Lys Arg
i R IR, R BT e B £ S TPLE] BIe Gaimal
immuipgdnsghpnteeGlps i dsibdyeusaspr 8208R58800GNESinAr thk y$ 1848, and
fusing AFERTY EMaLIE S0 2 LYS LeHd Yo RinAR 8 gﬂ@d*i ke
; sbm.iHis His Eh é%l Cys Lys Met g[%! Thr P%Ar gﬁ?sé g 085! g%%&%g!’ﬁﬁélfﬁh
sbridyiate, SRR Prs SRS AU eGP BdsHroNs eras bodidiiSe and
Milsteirg dgetmi-Foael2138] REtdst6orvddions=400e R Yeitggcasitcare exemplified
partic A9 ELIIRSAARI BALHFEAICACIIRNITE AREGCHIRE0 %ﬁ%@s@g aS%lC%’l myeloma
s xﬁcacg&%%%? cttcctggcz%%%tg ggctt tcctgaggag cggcggcatgl ag%c ctca™ -
cells, e Yogca BGEAgiRGea stdiamdTROT gulture medium)
that coptagabigeagitotactoiggpatteagrighentidaac hRACAEAYy cells other than the
fused 8902035026 EqELY R 909'a0GRALGAIUIEATIG gf??gafgggt SR e

cctgtgegta cccagalct ccaacactct gctcaadaac ta a atgag
tgt g[ 300 g t tct gct t t

invention {4 eeseseo Brigctas seatcaertgtateht e aeddons agbyaguently,
the selgutgledteggd 20ngduged guoaligetatainAtoisgscert 1sgaiaiga-leacanaass e is

couect@@%%&9@%@&8@&%&%%&%%&9C“@S&H%%%%%%ﬁc‘éﬁﬁ%%??%%cois in Molecular

. . _aactgcccga gaacttcgec _
Biology” (John Wiley & Sons (1987), Sections 11.4-11.11) for information on specific

methods.

Hybridomas can also be obtained by first sensitizing human lymphocytes that have
been infected by EB virus with an immunogen in vitro, and fusing the sensitized lymphocytes
with human myeloma cells (such as U266) to obtain hybridomas that produce human
antibodies (Japanese Patent Application Kokai Publication No. (JP-A) $63-17688
(unexamined, published Japanese patent application)). In addition, human antibodies can
also be obtained by using antibody-producing cells generated by sensitizing a transgenic
animal with a human antibody gene repertoire (W092/03918; W(093/02227; WO94/02602;
WO94/25585; W096/33735; W0O96/34096; 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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tttgacgtgg tgcacgagtg cgcgtggggt tetcggggea getteattee tgecegttac600
aacagctctc gtgccaagtg catcaagtgc ggttactgca gcatgtattt ctcgcccaac660
aagttcatct tccactcgca ccgcacacce gacgccaagt acacccagec cgacgecgec720
aactttaact cgtggcgtcg gcacctcaaa ctcagigaca agtcggccac cgacgaactg780
agccacgctt gggaggacgt caaggctatg tttaatggeg gtacgcgcaa geggaccttc840
tccctgcaag ggggeggegg aggeggtget aatagegggt ctggtggtge

 agggaagggc900 ggegetggty geggtggegg tecggggtge ggetcagaga

inserteg geeceagtableaceyectbOacawaaanyteltgeddtiegd:ighagachadost is then cultured

to pro @G CHI0GEi BHRREIODSS W%@Q@&%@%ﬁ%ﬁﬁggﬁ GIAGGAGLEYRE A in the antibodies

e e e R RO

antlbomaazg@ngc@mgagnotemm@ahmdm@g&ﬂme&ﬁagegmammggmﬁat
mtibogﬁcﬁgﬁgéﬁ@cﬂﬂ% 9&9&‘39%&%929@%8898&8@@&9 ggg} 801 8@man-derived

ca C cgctggc accgccgce tgc
SR L B
regiong{ﬁ&)aamgthmggggmmﬁgaﬁmmaﬁmqmmaargmaagsﬁ21 522-5;
ReichiE891A901 0 GARCA0REI01890996eATKIAND @W@g@@&%&“ﬁ TG4 985199568 6.
ggga gcctccc cctecttac1500 cecegeegege agagecaage
Metho a%ﬁft E(f géga%(’% 1)90990 tgctgetget1560 geggeggcgg
cg@ﬂtﬁgﬁbgfmmm Hagieiiteg acgotiorgen beergtiaag b§2tkating the

a c.tateeegg
f“f@“%???ﬁ%%%%ggé%%%%%ggg%g@%é%‘%ﬁé%%‘g%géa%%@fa ocht )y apain or pepsin.
Alterngiixely AcEreuerescetplucgd gﬁ’a&j@@d&%m@w@@mh@é@m using

2 gene@h@ﬁ&g@dasggmgﬁggﬁgﬁb%ﬁibﬂqga&gﬁtét aQCIClACHEERATIG0CHS? 2968-76:

8
Better gﬁl@gﬁg\%ﬁg %EQBQQQE%}(%%%?E%%Q%%S?Q%E&?%&Q chg%gg %{Fga%?gtods

gi c tacgtgagcc
Frzy s hochreBpchimibedsqanaraghoi 860 GRiggeda Rovsseaus !
1986, m:eaw; SyeCgRyYatkes AueReaDRaNAGACAEA Orgeagegta 2040

e S e loies

cag acggccccac aga

(BsAb}c@J@@@éé@Gc@mos@ttg gﬁﬁé&ﬁ@é@@&@@@é@d@gmgc@m@%@ &yonethods such as
(1) chemmmwﬁ@ma%g@%QQQW%@wﬁgﬁ% 248988984t types of

i ASEN OPAH IOREE AP0 OO SR
secretecb@"@g@&a@@@@@g@@w@abgdm@ézﬂsﬁ@tg@@do@a@@a@@@wtmoeos 537-9), or (3)
fmsfegﬁgg@amtﬁaﬁg%@ﬁ%@@@séﬁ@ﬁ%@% AGRACLIAGY R aggl:%@f&%a@%tﬁ‘hgm

2460 ttitc acc aa t.C ccctg acagatc
chain B850} a{%aga 32@2@66%%%%{ E’d%g ﬁ%ﬁ'fi}: %&%ﬁd?ﬁea]a‘%)
foll OW%W&QQE@@&D@WWWWWWQEW Physio.
BiocheHEU8RR938.4C1998906Y ﬁ%@s@a@gﬁm@ggtngﬁﬂaﬂacm@t@@@gg%ﬁ@ﬁ@@f On
the ofh %é%%?% 8%E%%ttatc 2700 ga atgg lﬁijgcaacagct gcaaattgtc

El thHEgAATGgHRREY B8 @3@@8&@1@%&&’@&%&@1@1}% polypeptide
chains miicoagbagaatitemddy aagettatya cjirytgeadbepRAlcaattatest known methods

tget tea t
o PO S e AR )

69‘?@” Ri& L E3HPR @ lpdibadiestne Apiindy dragnees rgbesarrigs ou
using Pvaenmmla Betdie GRrosPhedig Mmmntérgﬁllmﬁdytﬁlﬂ&dc@méfdaﬂa
(Antibdd M&%?gb%r%@m%m% ReF GlY ﬁixl%ﬂﬁggr'gc;\g gg) hiThr Gin

Leu Gly 354045 Pro Gly A u Gly Ser Ser Ser SE'Glu
Laboratogy, (é;?:/% %%555@%@11‘19 é%“@'l g@g Egrtoimd BLpyidires axgw@!m afshepyesent
inventi@lkilbwH F70a80 Seluiven ThGlyakPrn BeNalsSer S@MM@SH@@%P%&LCM}
Gl Ie Ser 0 Thrleu
ean b B e S S ot lfyne e
abSOfb%W@@%pii%géiw@}ﬁaéww P&@Wﬁﬁ@ﬁ\@eu Glu lle Leu Arg
ArgigarGhinAlad\eti 180 585 40t jie e SRIAMArRAIS ¥b iy Met lle
Thr Lys Arg Glu Ala Glu 145150155160 85 Glu Asn Phe Ala Phe Asp Val
Val His Glu Cys Ala Trp Giy Ser Arg 180185190 Gly Ser Phe lie Pro Ala
Arg Tyr Asn Ser Ser Arg Ala Lys Cys lle 195200205 Lys Cys Gly Tyr Cys
Ser Met Tyr Phe Ser Pro Asn Lys Phe lle Phe 210215220
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His Ser His Arg Thr Pro Asp Ala Lys Tyr Thr GIn Pro Asp Ala Ala

225230235240 Asn Phe Asn Ser Trp Arg Arg His Leu Lys Leu Ser Asp

Lys Ser Ala 245250255 Thr Asp Glu L‘%J Ser His Ala Trp Glu Asp Val Lys

Ala Met Phe Asn 260265270 Gly Gly Thr Arg Lys Arg Thr Phe Ser Leu

Gin Gly Gly Gly Gly Gly 275280285 Gly Ala Asn Ser Gly Ser Gly Gly Ala

Gly Lys Gly Gly Ala Gly Gly 290295300 86 His Lys Ser Leu Arg Cys Gly

Giu Asp Glu Ala Ser Gly Pro Pro Gly 325330335 Pro Pro Pro Pro His Pro
measugsiReaye ok BV &g Kucsesaiat Al e yArke S0 4685 0A Gy Gassaxl 4FBA) methods,
radloulﬂl ffmﬁcbﬁﬁaly BroAG M@%cﬁeérﬁi‘igﬁ Xﬂﬁ%&ﬁi@ggg@%gﬂ Xﬁtﬁf@dyp%rlg the

IeProVa Pr e eu Leu Gin S Leu
presen VAR E BHL BRI R P T BIE SRS AL So5sbaRDTa B (o
presengGyvesticoys M@ﬁdy%@)@%spsﬁmpfﬁ Maiting Ve bADGly Glndes 104ddd.
Here, £6a71¥8 GMLGIAE %%ﬁﬂ?ﬂ! %bﬁ%@feﬁlﬁl@b’d@%ﬁﬁﬂ}ﬂgmﬂﬂe supernatants of

2042 430 Al GI ro GI His Leu Pro Pro GlyAla
aﬂ“b@ RASES PR ?f%u}?é&%m @%ﬁ VR HPARIDATY ot
T€COgﬂM%%@ﬁbﬂéﬁ4}f@$7§¢8@M&lVﬁ¥h@r@'ﬁﬁd&béd?lmﬂki’tbb?ﬁm TruP1dAlaf the

plate. AlduGaly %tff%hg ASRAES Mal Bokig Tvs e flaplaGl k@d&rgagﬁ ody is
S AI Ala Al 005055 0. Ala Val Ala Ala Ala Ala Ala Al
de‘nz:ctc%1 )Iﬁ ﬁdﬁfi

A SCRPErG Bithalrtiss Mgsrbnfasta féwnﬂgen
bindinf potiMsl senGrudSiyr Jﬁélﬁtiél‘y 5@%@5514@1@[&‘16' buisits © kudrgsGysi Repikar]
phospiald Ll ReLMIEUEI0LAUASP SraRfiRaR 5?90%&5@&%\%@ @r%op g 3tem such

Ala’ Leu Pro Pra Ser Leu Ala Pro Leu Ala 565570575 Pro Pro Pro
as BIA@PBeAegWF&aL SR &3t dg0 s te e ik s e Barhsambies Ala Arg Glu

AlRHEyxGhoSies GlyhRne Al ity GljoRren pdddiBdyo6 10656 P01 THBHE of the

ly Gl I 0 user, 5630635640

N GUAN ARSI SRR Rl G ARRIO,
PO}WB@H@%%W@I{PYFéHt%Q%’%ﬁ@éPS@rfJ@@“ﬁqaff&lp}ﬁéaPﬁ'@qﬁagpl@l @Glgiect cells

or the 1ikly Apr&606666 10 BirGilicAsp ThptdutRierSst Vah Riaiber, The SiHaies can
e RO AT SRR €Y o MR e,

anti oqgg@ W}ﬁ@b&ﬁ&ﬁ%ﬁj@ﬂgpg@le like expressing the polypeptide of the present
invention or a fragment thereof.

The antibodies of the present invention preferably bind 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, and more preferably bind to a polypeptide comprising at least six consecutive
amino acid residues of the above amino acid sequence.

Furthermore, the present invention relates to methods for detecting or selecting
GABA-producing 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), (if), (iii), and (iv) described above, or to a complementary
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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Leu Gly Pro Pro Pro Ala lle Arg Ser Ala Phe Gly Asp Leu Val Ala
725730735 89 Glu Leu Arg Glu Pro Cys Gly Pro Leu Gly Gly Pro Ala Ala
Ala Lys 755760765 Val Tyr Val Pro Gi,Arg Asp Glu His Val Lys Ser Ala
Ala Ala Ala 770775780 Ala Ala Leu Gly Pro Ala Ala Ser Tyr Leu Cys Thr
Pro Glu Thr His 785790795800 Glu Pro Asp Lys Glu Asp Asn His Ser Thr
Thr Ala Asp Asp Leu Glu 805810815 Thr Arg Lys Ser Phe Ser Asp GIn
Arg Ser Val Ser GIn Pro Ser Pro 820825830 Ala Asn Thr Asp Arg Gly Glu

(a) conading Altes] §Hr TANPRSFVA PR AT 8esaa BmisarHpiidize ovapaimygisotide
selectoisyItheGloAsHi dseri AthrAsth Glu oF lhd pre BHOBSER60:GIR thyschetp leetcheiy

sequeEBHRILMS GO0 LYR IS b O BOARIDELR080 50 Leu Ala

Tyr Arg Glu Glu Met Val GIn Gln L6u Gi Arg Asp 900905910 Thr
(b) deleitingy&api &u Leu Asp Gin Glu Arg Lys Ala Arg Tyr Ala lle 915920925
GlaiGinatiysikein bys GdurAlatisdspAlailiby Hishdis BhenSpreead invention, first,

: r.P rg. His: r Gly Mn.Cys Ser Phe.Lys
the oS Y B O e 0 O G Bl KBRS S S probe
comprigigthe el gdeatids <aboseromgplsitdg g wikle dg sang g cyetytaagbe with
mR N /agtapgelCcrastifeggat Uelignrech0:800itiesarl 86666 GaN MIGIDWAY transcribed
from (99 ca coctgeccca atccaggeec120 ceattetgee caccacceee cegecgggat
tftgagcgcca ttagetcgeg ccagtaccggl80 gatettcget cagetcgect gagtcccgec
cobRgiergaggadecs apghtgenatycy cheacerigregeedeggasagatdyyticg Herein,
the pregeAgCiIcaac0oainaagas Bicaagg el Sdntaccad6IcRRARIARRAR L ridizes
(reactszc\:?%%?g‘%%r at%% gg{ﬁg@%{ ttettcegty gaggagatgg360 cttccagcce actgccaggg
ccaafgata tcctactge atcgecatcg agegcecttcc420 ageccgacgc attgagccaa

ccheggerye bteaeheradcrndndcoethadeaf g gassrydosgnfigatoesctatyyte, for
examp@i{€REategstgtcctiggt gatcgacggg caggagegee540 tgtgectgge geagatcetee

aacactcttc tcaagaactt cagctataac gagatccaca600 accgecgagt ggetctgggce
(a1 o BT A A LR R BB RO LB ED b o tefhbighe fost
cell sappdaterstipedoyidentif eggddtyatecacnbiagegtyn20 agyoegagoypsitiythag
polynulIBHEEe & HEAFIRMEH IECARGE AR GACR99AER/BD AHEICC ThEGRTAGotides of
he recac:tgagtgtnl:;g{c_ctgg}\ggg}ggctg ccgeggceagc ttcatcccgg840 cgcgcetacaa cagctetege
PresRAAG e e Jtgtag ctactgcaac atgtacttct900 cccccaacaa gttcattttc

(b-1) detrstidng oe igsaltverayal distaagacdacacagecag960 acgeggctaa

B8 e U e U
exm@%@é%égtag%g%%%‘@&%&%@&& ! eg@oedeg?e%e&gaef&a@é y the amplification
methodteaaggetgldetecaidéydiggeggethodgce gcagtggecy ggggcggagy

calgctagy 2
cacccttg{ggi fg%gg ggigg%%%%ﬁ%g%%%%gﬁ%gﬁ%%%}gggﬁgg %g complementary
el

DNA (eletteydensatas ERSAG I AcsRE ¢ adompiiigaigeRGedagestaibed

above.tcggcagccg cagccagcct ctcggtggec gcagccacag 1380

The detection step may be followed by the step of isolating GABA-producing neuron
progenitor cells from the detected sample.

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, Lim1/2,
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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92 gcggegeegg gecaggegcea ggtggeeccy ggggtggetg cgtggeegge
gtgggcegtgg1440 gtgeccagtge gggggce ggt gcagcagcetg gcaccaaagg
tccacgcagc tacccagtcal500 tcccagtgcg cagcaagggt tcgttcgggg gcgtgctaca
gaagttcccg ggcetgecggggl560 gectetteeC geatecttac accttcccgg cageggecgce
agccttcggc ttgtgccacal620 agaaggagga cgcggggaca gcggcecgagg
ccetgggggg agegggegeg gggagegeagl680 gtgeggegee caaggcaggg
ctgtcgggtc tcttctggece cgegggtecge aaggacgcect1740 tctaccctec cttetgeatg
a—bc""‘attctggccac cgcggacccc cggcgggcetg ccecgtgeccal800 cctacctaca occccgecg

fasweﬁgiﬁilﬁﬁﬁgtﬁﬁﬁe@ﬁg{%@&%&@ @‘@Eﬂ@éﬁqﬁ%ﬁgg%ﬁ%%g ct gcgtcaggec

C ac cegagc C cagc ccgaggcagc

@) e e S U s e temyen e
aboverdesgibrelenct ghtraiing ey ackegeecttédagtordocomyugoy2od@enitor cells; and
(e) det@6AGEYERER BEActgcage geegggteca cgecaccege agagcaagga

gtgacgtccg2100.ggaccgggtc tgcgtcctcc ggagecaggct ctgtgggcac .

B e et dBe Mo TR0 R RN Pty a 0 6 RS g =n antibody of the
presenpgfgeggoagritacedceat el oot22204i0cg it Eyyipgydegug aagron progenitor
cells, ARCOACHGRY RFATHEII0T RRAGHIIRACHITECHEIFKZS01G999 %%%?&?riate carriers
i cga tcagcc cca ,atc catcacca ccaccatcac ccgcaccatc:23 _

" s B S B o Rt gt e G R P e AGECegH et

selectizgicogy gteyagegcedintacpeafcetogesagabeagibadggliey sonaeticiggnd
iy s s S %32%%3%%%%@?&&2%% iavention
s ikl B o R G560 B R ek A BRE s o AdGa g colunn
immotdjgetyggteg cdatectgaepyatigaggagg 2640 aagaagatga ggagacccgg

9iGGiciRR GRIPGICH-IRIORGINLHOGE gfgétgt%}cg P %3?&?%@%@@?%@%&& neuron

gagaagggga gcgdtcggga ccgcacgacy cccgeegtqg 2760 gtgctttcce _
Progenilel gg ér%%{% c%&E‘%Y@Sé@BPAEa AGbE MG R HRERgy (2 producing
neurorgetctggaggeeitggachie: tiggadscepagealbodteCelageetac SagoaRgeaAd SR 3
380 gcagcagtgg gggcagcagg ccaggcagcec ctgtccacca tccatcactg

antibo
%ﬁgﬁg}gaggagc 2940 cctcgtacaa agataatcag aaacctaagg aaaacaacca
a

Fraf R0 Bovd alemesuiar ereasaitige sabatglstastusing a
65B13qateacagdiddightigiaiitlcigoagaciidfggrgfgas agpleanyly Sacatacasay7s).
ac t adaqaad tagaa.aacat aa, . .
T e
encod%&&gé%ﬁ@ﬁ%&@@alah@c%}“g%ﬂ%ba@%&a@r@mmtﬁ@mﬁm@@gm@@a
analyzﬁ@&&%;@m &&ﬁg@@ﬁitatﬁ ﬁ%ﬂ@@@@ﬂﬂ%&m}@@mﬁggﬁlﬁé@%ﬁ%on is described
a cagcaadc alCaggaaa gagaagc CgcccC
. e L Pl S oo o
downsgggaththarnighyeet sgdactycanirlajabyaurcegsaaacy atimyggatignee
(includa@&@ﬁmwg%@?a gmt@ﬁﬁ@irt%@t@%@qaﬁeétg @e?t%tﬁgﬁ%%ockeddn at
ca ccatglaaaa tagac cggccarltc aggg
e 6 o e B A R B AR B comsrnrs
having g3 awesiay Hejasnit @ thehyasssobagtstaied gaitecdfag hotaggasgt
expres@CHOANBH ARBALAHEG IS 3¢ UG IR RM LI HORIANG: progenitor

cggaagtaat tcatagtgga acag3780 aatggggact taggtttaga caaacctgct
cells, aﬂcg@t%%é%aa%tggsc eg%é%gﬁﬁg@%gggf’jbssm ccocttcctc tetggtactt tgectgetgt

atbemesspramisstosg Guitatt 8968 acagtitast mtdagigiéaatiaggaatan

diﬁereﬁﬁﬁf@@@ﬁ@@%@@%ﬁ@t@é{ﬁ%ﬁ’i‘%ﬁQ%Etﬂtwﬁﬁﬁ?gggg%}%ggﬁ%%g{)ﬁated in

.., taaaaagttt gtaataaaaa aactatgacg 4020 faatagat !
viro b e G U AEA S L g AT SHEagudt: enerl
GABAtigadtaiag tattttgaznbedidfaanddk0 bpeaaaiasiagnaaaaatins de2i@d 30

su Tal s #0907 3% S ogucin
R RSO NS o

Pro_L.eu Pro Gly Pro Asn Asp lle : !
neumn%z\la%%é &aﬁ%liv%f%é%féﬁf%?w BiPYaPIRILeRe PN BoRsaqRcells of
the predent it ovitio8 endyebe dalrbepAsicBly Sim@ikd Arg:Lieur&ysyLety 50560 Ala

Gin lle Ser Asn Thr Leu Leu Lys Asn Phe Ser Tyr Asn Glu lle 65707580

His Asn Arg Arg Val Ala Leu Gly lle Thr Cys Val Gin Cys Thr Pro 859095

Val Gin Leu Glu lle Leu Arg Arg Ala Gly Ala Met Pro lle Ser Ser

100105110 Arg Arg Cys Gly Met lle Thr Lys Arg Glu Ala Glu Arg Leu Cys

|l \vvo
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115120125 Ser Phe Leu Gly Glu Asn Arg Pro Pro Lys Leu Pro Asp Asn
Phe Ala 130135140 Phe Asp Val Ser His Glu Cys Ala Trp Gly Cys Arg Gly
Ser Phe lle 145150155160 96 165170175 Cys Asn Met Tyr Phe Ser Pro
Asn Lys Phe lle Phe His Ser His Arg 1380185190 Thr Pro Asp Ala Lys Tyr
Thr Gin Pro Asp Ala Ala Asn Phe Asn Ser 195200205 Trp Arg Arg His Leu
Lys Leu Thr Asp Lys Ser Pro Gin Asp Glu Leu 210215220 Val Phe Ala
Trp Glu Asp Val Lys Ala Met Phe Asn Gly Gly Ser Arg 225230235240 Lys
Ardgsiaditéenpiio GlerPiwSehatla MipProiAdd Dyis Hishiioihe e B280255 o
polypSRIieer Wal pyseMariaiia MabNaAlakla AlaAladallaBNsupport include
60265270.Gly Gly Gly Lou Lou Gly Pro His Leu Lou Gly Ala Pro Pro Pro
Sy e B R B P RIRCEI GRS PRI G 25 gass
beads Afdi¢4ig200208800:0728088¢0 8153201 Alad\hb Mahalddia thtar Serfisey coated
with 3R MBS SR 0N B9 25TV AL Ala A AIBTREG Bine form
la Gly Pro Gly Al GgglglPro G#lj( 34(%;%5350 ‘IS}{ GQ/ Cys Val Ala Gly
of the GIRSRY GATBREAR SAIORPEIA A BTy Bhoes dBaeaoai R K e, TR oven
fabric | ya @iy sepp ity SeicheyBrmMval sy al B137E886 RidfBentap:Glybe
controR&l BPeHEhEEYIY %kﬁﬂe@ﬁsﬁ%ﬁc@@?@gr%ﬁﬂﬁ&%@ﬁla la%ﬁ%%ﬁé@%&@ GWous

Lou Phe Pro His Pro Tyr Thr Phe Pro Ala Ala Ala' 405410415 Phe
Ways- Gly Leu Cys His Lys Lys Glu Asp Ala Gly Thr Ala Ala Glu Ala 420425430
Lo BkeGlyofeda Clyr Ala Bhy Bedlia Gy Ate Ala dracby selllac@lyr than the proteins
selectéRRAAR0 28 AXARIHE0 Bra PR (VS MRLPRe LR IR Froed TR R 1y
I Gih Pro P Gin

Gly'Gly Leu Pro Val 465470475480 Pro Thr Tyr Leu ro Pro
genes sl B Al B By A8 5485465 Aick 53 GipAGp Bar preci@agenes.
Lelm Argradthéda dhid @ sdspiheinGOASODEIRMIa B i PSORIY Lhe Ala Gly

I I . 25 Gly Gln.Pro Pro Pro Val
oo Gt SRR AR S PR R B PR B
derivesfioma AsY 2P RLE dPHRIRfos epPricpradhsthpbibisepte earigarieotide

in the falyl&dyaddpGysSer Ala Gly Ser Thr Pro Pro Ala Glu 565570575 GIn Gly

V%&%o%ﬁ{uﬁgogﬁg %'Xb%% I’?i-'@fé»%}% %b%lé/dAvlz?tﬁall*Xgoei‘rsoStgges %15%819~radioactive
compound to detect a transcript of the 65B13 gene.  Such radioisotopes to be used as a label
include, for example, **Sand *H. When a radiolabeled polynucleotide probe is used, RNA
that binds to a marker can be detected by detecting silver particles by emulsion
autoradiography. Meanwhile, as for conventional non-radioisotopic compounds that are used
to label polynucleotide probes include biotin and digoxigenin are known. The detection of
biotin-labeled markers can be achieved, for example, using fluorescent labeled avidin or
avidin labeled with an enzyme such as alkaline phosphatase or horseradish peroxidase. On
the other hand, the detection of digoxigenin-labeled markers can be achieved by using
fluorescent labeled anti-digoxigenin 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 detécted by amplifying nucleic acid that hybridizes to the
polynucleotide primers, for example, using techniques such as RT-PCR.

The detection of translation products of the 65813 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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99 595600605 Arg Lys Ala Gly Gly Gly Ser Tyr His His Ser Ser Ala Phe

Arg Pro 610615620 Val Gly Gly Lys Asp Asp Ala Glu Ser Leu Ala Lys Leu

His Gly Ala 625630635640 Ser Ala Gly Thr Pro His Ser Ala Pro Ala His

His His His His His 645650655 His His'Pro His His His His His His Pro Pro

GIn Pro Pro Ser Pro 660665670 Leu Leu Leu Leu Gin Pro GIn Pro Asp

Glu Pro Gly Ser Glu Arg His 675680685 His Pro Ala Pro Pro Pro Pro Pro

Pro Pro Pro Pro Leu Ala Pro GIn 690695700 Pro His His Arg Gly Leu Leu
fluoregenProtbhd GiyetdSengys Senilyp7657 (BYAL 720i SironSeraisa ASRISESELISA,
Ser Glu Asp Giu Glu Asp Glu Glu Glu Glu Gin 725730735 100
740745750 Asp Gly Arg Asp Pro Glu Asp,Glu Glu Glu Glu Asp, Glu Glu )
TIVATE SERFSbIRaAROE (Rl e A PSS atr U SR G i M ghicved
by deteelin@|mGHRARZOINTS78ANgrGly ensBeioGhrdde Gl (Bet Gl AsgrAsthdrg
transc%ﬂs@%%ﬁ@i@tk@r? g;?%i%@%%%ql% Yah Gl Alak @&&@d‘ﬁéﬁlﬁé‘ggjﬁsg?%ﬁgﬁng of

etc,

Leu L Glu 805810815 Asp Gly Lys Leu ) y
Lbx1, %‘é@@i L OB AT Pr B Ess pro a0 PR Leh ARG
inventlors Ala Ser Ser Ser Gly Gly Ser Arg 835840845 Pro Gly Ser Pro Val His
Hi e 0855860, Lys Asp Asn . GIn Lys
e T
GAB%@@%%W%@@M%@% Sertekilagh bRETEREAISCI X ghSepomprise, for
exampBlypGibe90N905 8] Ohtiskhr einteitchhblAda: SeroR erlis é@fré&@ibhl_b? kys
2 Iy Lys,Glu, G| u Gin Lys Valleu, ..
e T e e
descrilzg) 4RV 919 AQRPIHROASD5EIRID60 BErhe Bhe it PRE Alen wrprise

appropriae: GiftAspdiein MetthysArg, Gy bak 28 9BIIEnMAR TsALE Sl hHUals containing

{ Val.Gin Gin Leu Gin.lle lle Pro Tyr Ala 980985990 Ala Ser Leu lle Arg
¢ desc%?éoé%%)sﬂé’uu&glyl&lié‘ﬁis Leu Ser Lys Ser 99510001005 <210> 31

<ohhekigas ke prssonwiivs membshpican o rabonddotides that hybridize

to transcripts of one or more genes selected from the group consisting of the Lbx 1, Pax2,
Lim1/2, Corll, and Corl2 genes.
The kits of the present invention may further comprise cerebellar cells or spinal cord

~cells.

In an embodiment of the present invention, the kits for detecting or selecting
GABA-producing neuron progenitor cells include kits containing antibodies that bind to a
protein selected from (v), (vi), (vii), and (viii) described above.

The kits may further contain in combination antibodies that bind to proteins encoded
by one or more genes selected from the group consisting of Lbx1, Pax2, Lim1/2, Corll, and
Corl2 genes.

The kits may further contain cerebellar cells or spinal cord cells.

Meanwhile, the preferred target cerebellar cells in the methods or kits of the present
invention are Purkinje cells, and the preferred target spinal cord cells are d14 and dILA.

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



10

15

20

25

30

35

atggcttcca gtccgetgec agggceccaac gacatcctge tggegtegece gtcgagcgec60
ttccagcccg acacgctgag ccagccgcgg ccagggcacg ccaacctcaa
acccaaccagl20 gtgggccagg tgatcctcta cggceattcce atcgtgtcgt tggtgatcga
cgggcaagagl180 cgcctgtgec tggcgcaga‘%?ctccaacact ctgctcaaga acttcagcta
caacgagatc240 cacaaccgtc gcgtggcact gggcatcacg tgtgtgcagt gcacgecggt
gcaactggag300 atcctgcggc gtgeccggggce catgeccate tcatcgegec getgeggceat
gatcaccaaa360 cgcgaggccg agcgtctgtg caagtcgttc ctgggcgaaa

of treaimmgl veeracagptyodat 2@ nachaticgoetcyargtttcdc acdadetdogestygpie,

spino@ElBEpgEga cagCtcatt480 ccegegegcet acaacagcete gegegecaag tgcatcaaat

tcat tttccactcc caccgcacgc

gcagctactg caacatgtac540 ttctcgccca acaagt
ccgéﬁsg%‘@?a% @aa%‘b fen %‘@%éaseiagaa‘éﬁ&ﬁ&%{@ﬁé@é%@?&é&%m
inveniggeteacpygsechagagtott660 caggacgage tggtettcge ctgggaggac
(1) cordleARAGICCRANGRRLI9 FHACRACCHS! 20, JAYCATICACIIQ AR U Sroducing neuron
gggcgcgeac cccgectgee accegetcag ctetgtgaag 780 geggecgecg
pmge’i‘i?@ﬁ&@ eg®gccgeggty gecggaggeg ggggtetget gggeccecac840
(ID) dectgttgotdediaemageriggegregaqganaitgecde doltganagacgcidaaiolifeleotide
that cﬁmﬁ%q&gﬁ%gﬁﬁ ggﬁggggléﬁgg?%ﬁ%é%@ggggggnd (v(i:) described

cttgcaggag960 gccgecgtag tggccgecge cagecte gccg ccagcctetc
above R Ry eGSR GRABHHIRECIETTRIac tagtgagggc gacactaggy gtggctgtgt

ggtieggapty A8 gITaigobeg000ge0agg 39000 0igem JREIFAURIAH include
the ex;;}z%%%%%%i%%&‘%g8?%8%%%%83%0%3%%%1% ?%t%%‘igé‘lﬂa%av?eqc%ﬂ%%% und libraries,

tcgggggcg tcctgcagaa gticccggge1200 ftgeggeggyc tettcccyca cecctacace
syntheffe Rat @%éb@&?@cé@%b@fi@égé%eimig@@aﬁ& ggdéza@ta@ga@gﬂ Goipdigbelant,
or ﬁﬂiﬁﬁlga@@@ﬁ@,tt@ggﬁgﬁﬁ@ifﬂggmﬁﬁgﬁim %ﬁ?g@gwgﬁfﬁﬁﬁﬁed O{tpartially

: cecggeetet tetggeecge gggecgcaa acgeettct atccgece .

P e ey e e oS S Bt s pepice
display, @etéaflecgeectegg cgetaggetg cgegetagge1500 gaaageccgg

CCElGaig68 62986646 BI3TaCHaS LIPS NYGtoHasid S0 ed

gggagcgccqg aggccgcgcc cccgecg cagcccccgce aggtagtggce
G O e S P s
differegigicgedetagagiog 18BocRRRgYI g gbagchmsiioginctduaber a test sample
has thOS910616GH FECEHRECONBIAGHIAE ih £ H H6AGRIIRHA AAITRAFIAG assessed by

. . coggccace gggtetgace ¢ ctc.cc ttccg 1800 gcgcecccac _
S o cos b
the abilgydgegfereobgiceigiygéggradirgacyacgeggoagayectgls in the presence of the

test saiPRYGIACACEIAH HUYASIICIE FI9968LIEC L PACIGATRG FIPACISRIC Thus, the
cccaccacca tC&%C&CCC%.)(%%O{BCCEﬂCCS.C? accaé(égcca ccaccccecg

presen R R Sy LG cRE St Bl e e b Rk SRRl CaBRRIEC s @ reagent that
differetidegaded 8 daprabeiyg worogqugeetjtogodt ogdih 0ecgcactagicator the
expresSOACELEHH DOLLERBAAHECARAGERCHHaggcctict gtcteeeggg 2160 104
: aaccaqct.gctgctacce ca gac agciccgagg acgaggacga
O it 3070 g GHEQNG dERBEARA Ol o
having¢haghaagaegh dyyaeny: 2280 cyBdaponigdngacgacopragangaggs in the
presﬁlg@iggpg@&ggaﬁqggc:ctaci cggcgacccc 2340 ttagtcggggog(;:ggccggtt
cctccagggc cgagggcecgt cggagaaggg gagcageo gaccgcgege
(2) det%%tbr& Eg@ﬁ%&g%ﬁ%%%%%@’égﬁgég@&é%%%’qéf‘é’@tﬁlé%@l erentiated cells;
and caggaagacg ggaaactegg ggaccccggc tcggacctgc ccccgececece geecgecgece

(h) sele%%%% g&ﬂﬁ%ﬁ%ﬁ AgR999c0ad 190RAQEY9 %@Q?&%E%gg 81:%9%%?8%9&? %roduct as

agttcaccat 2580 ccatcactgg ag%ggcagcc ctcctacaaa gatagtcaga

comp the gstaclathindbsadenr g eidhisisstiatilagga tgacaacgtt ctagataaga
adaabgapcectagclittic AT 0@ rfeacdrac] kigaigaitthiogaggagat tiggatadinto

GABAg;ggg ﬁE‘%ﬁ‘g%et&%%cg’&?%ce%%@Qe‘i%a%%é‘ggg%%ﬁ{é%gsc%&% ﬁ%ﬁ%%?&%%m gan be

atgtdg aaaatatgjg gaaagaagaa agaagg Ja acaaatagat

differenfiigd dfad aBryganeacayaREea rEB0 ity felka suchasapnltinetent ES cells.
ttichecagissticpataatiiitaganteadyetosanagg 608 9¢iRg Gt aGRIAIAUH can
aatggtgcaa cagttacaaa ttatccccta tgcagcaagt3000 ttgatcagga aagaaaagct
tggcgcccat ctcapaaaa gctaa3045 <210> 32 <211> 1014 <212> PRT
<213> Homo sapiens <400> 32 Met Ala Ser Ser Pro Leu Pro Gly Pro Asn

Asp He Leu Leu Ala Ser 151015 Pro Ser Ser Ala Phe GIn Pro Asp Thr
I a1 [|ar CCln Pro Ara Pro Clvy 202520 Hie Ala Acen |l ni1 | ve Pro Acn Cin \/al
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354045 lle Pro lle Val Ser Leu Val lle Asp Gly Gin Glu Arg Leu Cys Leu

505560 Ala Gin lle Ser Asn Thr Leu Leu Lys Asn Phe Ser Tyr Asn Glu lle

65707580 His Asn Arg Arg Val Ala Lo%GIy lle Thr Cys Val Gin Cys Thr

Pro 859095 Val Gin Leu Glu lle Lou Ark Arg Ala Gly Ala Met Pro lle Ser

Ser 100105110 Arg Arg Cys Gly Met He Thr Lys Arg Glu Ala Glu Arg Leu

Cys Lys 115120125 106 130135140 Phe Asp Val Ser His Glu Cys Ala

Trp Gly,Cys Arg Gly Ser Phe lle 145150155160 Pro Ala Arg Tyr Mn Ser
be det@é%%?@%am&%ﬁ&%@%@g@@%%w@ RSB CEA Phe
antiboSies Bra Bisd kys Pheslie dheddiscSef HiscAR) 180185490 IhbRIGAsR:Ala

L : n.Ser.195200205 Trp Arg Ar .

o B T O S B A R BTl Soparing
the celppnafiop iy BlvRep haley s wsiaves PreasR enEEly Sdf migvth and
differezﬂE%ﬁ)Z%Eéedsyssédg}ﬁbag}em&m@d?g@?@ %&ﬁ%ib?wf@ﬁl%ﬁyﬁ%ﬁeﬂ or

- ) r.Ser Val Lys Ala A Val Ala Ala Ala Ala Ala
detcct@%?ok%ﬁé@?fé%%%ﬁs%%c%grg%%%g%%n ??)@%C ?%@Ig?lg 'Pro Pro Leu Ala

Glralbdiktacniitin Fphgiasaesobbr 953utNe tisdyscasyPlovargiPhe65B13
o mﬂmwﬁ?mﬁﬁz&ﬁ Ala Al Gl%ﬁ&gﬁ%%%%soss? lsf)e ﬁw%%é/ﬁlc@%es the

a Ala Ser |Leu Ser.Ala a u e a Ala

vl R R e 2R P S 3362080y el absemce
of the eylssympRidisipy sroRiacandy ntecyoidiave fedhi B55860865:intAlacrve cells.
“Incre&sty AlsafalyiAiatby s GMITFOIAY G- RaILEYSRES MablleRIRA¥QBTP38GMaknd more
f Pro Ser Lys GI)E.Ser Phe Gly Gly Val Leu GIn Lys Phe Pro Gly
pre era@é‘éff@b@é&ﬁ% &/ess'ely Gly Leu Phe Pro His Pro Tyr Thr Phe Pro Ala Ala

Al Al araBsertonn bodio8upoRs 4e0alhiteenGip. Gy fdaGlyAtacGlydshf the

presentiidvH N F AP é@&ﬁﬁﬁ'&éé@@%&&i&){%&&ﬁé@ﬁ&@&&y WheH iR Fe’:%ression
r d%%dﬁ%%gﬁgphe Tyr. 450455460 Pro Pro Phe Cys Met Phe

fih Alf\ GleA
OF e R Be P BRIBNYeu Pro 465470475480 Val Pro Thr Tyr
Lén Sletlmoprriced Gih@inRrooS el ey Gie#dsy 90495 @ymAladaods of

the preebt GHeREEPIRMANGIE LoY ABIR, Aladkis bev R arQle QR0

(IV} contacting a test compound with cells having the ability to differentiate into
(GABA-producing neuron progenitor cells; and
(V) detecting a protein selected from (v), (vi), (vii), and (viii) described above.

In a preferred embodiment, the above-described methods further comprise step (VI)
of selecting compounds with which the protein is detected in step (V).

The above methods may comprise use of the 65B13 promoter (including modified
promoters) (as a means) to detect proteins. For example, it is possibie to transfect cells with
a vector carrying a construct in which a gene encoding a detectable marker such as green
{luorescent protein (GFP) is linked to a promoter portion obtained by analyzing the expression
region of 65B13. Alternatively, a marker gene can be knocked-in at the 65B13 locus. 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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Leu Ala Glu Pro Gly Gly Ala Ala Gly Ser Ala Glu Ala Ala Pro Pro

515520525 Pro Gly GIn Pro Pro GIn Val Val Ala Asn Gly Pro Gly Ser Gly

Pro 530535540 Pro Pro Pro Ala Gly GA%AIa Gly Ser Arg Asp Ala Leu Phe

Glu Ser 545550555560 109 565570575 Ala Asp Ser Val Ala Ala Ala Gly

Ala Gly Ala Ala Ala Ala Gly Ser 580585590 Gly Pro Ala Gly Ser Arg Val

Pro Ala Pro His His Pro His Leu Leu 595600605 Glu Gly Arg Lys Ala Gly

Gly Gly Ser Tyr His His Ser. Ser Ala Phe 610615620 Arg Pro Val Gly Gly
analyzR& IRG3RE AKPIShT SR Fasitn At i Ieelprad 6956306 356H0NeTEARS e as the
promofedafGly Ad ProablissSkr MarGhiohhithlis £58 Hisddis 645650655 His His

His+Pro His His His:His.His His.:His His;Pro Rro Gin Pro 660665670 Pro

Sy e B e R IR SR e L poslitdh or
GAB/AgprsloBEs eialg Histhephy MarpkeiprPes sl pro@hed e PisiFing the

steps dPro 690695700 110 705710715720 Gly Thr Ser Cys Cys Tyr Pro Ser Glu

: lu Asp.(flu Asp 725730735 .A lu Glu Glu GIn Glu Val .
v R S SRS S gl S
cells; Gly Arg Asp Pro Asp Asp Asp Glu Glu 755760765 Glu Asp Glu Glu Thr

(VI Gsiedfialol @ Beuredy s ReaueahMakain Civ 6 AATDL SR Gh ArgRheLeM
inve t.GInfGI eAr&.Gly Pro S(%r GW Gll% ?er Ser Ar 785790.79585? _Asré Arg
. I,Rpa_ ro ﬁa ]\?gl%saeéfylﬁa egﬁ?o gﬁ“@lf? i’»gﬁ%g%ﬁ)@gﬂgﬁg 0815 Ser

(IX) ginpgnecelledasipidigrasira iysitr(VER Asp Pro Gly Ser Asp

820325330 Brb RO Q0P RIKRFR A0 Stk AR R SRR AR B€lhods
descri Géy aﬁg§§4%8485€ d1 o]i" 850855860 Glu.GIn Pro_Ser Ti%/r. Lys ASp Ser.GIn Lys

BFRy VECIT ARG ASh B3O8 888 TR ROTHIPEEY PhFEYSAES Asp
degeneagipWal Leu Asp Lys Asn Lys Glu 885890895 His Ser Phe Phe Ile Thr

A%@G@M—ﬁ'@dﬁ@iﬁiﬁe@é% Eﬂ%?@l@%@ﬁ%&%ﬁ@e%%ﬁ&i&?En%ﬁ{ods

., Glu His Thr GIn Glu, Thr er Pro His Ser 915920925 Leu Lys Lys Asp
descritgebeth i1 BiyHE BIPERICERY BTSN al s 50ersbyabls dirpsls

producgl b yGie| kbdvspdesceribng Arghtrly beth SlueGint GlucRtienGie 945250955960
Vallaubis Buinsh ikhhSakEhe iﬁ&@nﬁ@h%@@ﬁ@ﬁ%@(ﬁﬂ@i%éﬁ?&n Rp enitor
965970975 Gln Met Lys Arg Glu Ley Ala Tyr Arg Glu Glu Met'Val GIn

cells, tfll_eé/uare preferable in transpian% 8erapy for degénerative diseases and such in terms of

their safety, survival rate, and network formation ability, compared to mixed cell populations

or GABA-producing neurons carrying an exogenous gene. Moreover, since cells (or cell
populations) of the present invention obtained according to the methods are progenitor cells,
they can be differentiated into a suitable stage by selecting in vifro conditions such as media,
and are preferable materials for various types of neural transplant therapy. When neuron
progenitor cells obtained using the methods of the present invention are used in transplants,
preferably 1 x 10° o 1 x 10° neurons, and more preferably 5 x 10*to 6 x 10 neurons are
transplanted. The primary method is stereotaxic surgery in which a cell suspension is
transplanted into the brain.  In addition, cells may also be transplanted by microsurgery.

See, Backlund er al. (J. Neurosurg. 1985, 62:169-73), Lindvall e al. (Ann. Neurol. 1987,

22:457-68), or Madrazo et 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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980985990 112 99510001005 Ala His Lou Ser Lys Ser 1010 <210> 33
<211> 3123 <212> DNA <213> Mus musculus <400> 33 gctctctccg

acccgcaggc ccacgggagc ctgagctccg C %occcagg gcgcggaachO

tggcgaagcc ccagggattc ccatttatag cttgé ttcc actcagctca gtocctccagl20

gactcgggct gagcaagfttt cttccattcc cttctctect ccctccaccc ccttetectc180

ctccttetcec ttettttett cctectcatt cccgectecc cttcaacctc agcagggtge240

aggtgtccaa ctcgaacaag ggccccaact tggactcaga tgttoccact ctcagacccc300
GAB/ctppdenieagyyceusgeetgelicg cygeeadut boegyaicaredytayco@60s of the

preserﬁQﬁﬁmmﬁ%ﬁ@&%(ﬂﬁg@@ge@gﬁe@%%ﬁqQEGﬂﬁIﬁEa&IIs and the
mpres%%ag@vg% c420 ata cctc cct8 gggtccc tcgcagtcct agggttgcaa

gagc g%t%r ac C%E] tgagcc agatttcggg gacataaaat
ctt&@@@eé@ﬂ%@é@a@m@@@@mg ayeagyygcteda glooagegty giftgayapygtified

to be SHGGLAIGRGAN @ﬂ?@%&@gggt@ﬁéﬂ%@@%ﬂ@@&%ﬁ@%&%@@%@&e GORYRLERE. cell

tacacac660 act gccic cctoctcgt tttcctttge, tgtttcaaag
tpe. 2 1D i ob EAR A S B NG g ebellar cll,
the celfgetytiy Fgudbeshme 7B0sstigPyitn) tyagiett tgglgrgditasadenggett gt to be

Purkirf géggacta\ﬁga@{gae%%@g@%tgﬂgg%9&%&3@&9%9&99&%%@&9 9% rd
act atatc gg é‘gé't@gcgoo agccagt C cagcatgacc tccacattaa gcctgtggaa

58?&3 080t gd&%t?é Ay Cadtely A Regudes o be

“nelthgoﬂzﬁaamtgﬁla@@tgatggtlozo ccccccagaa gctcececagg tactaggegg ccectetgtg
tdﬁi%&@&ﬂﬂ%‘f%@%@%@éﬁ}& LGP 99a- e IA90R RACIRG S e

ccectgaac, tactg tt1140 ccgagatggg atccggetgg atgggagcag cttccaccag
feagel’g% égéfg %’ég a@g?aﬁ%@l@gaama%ﬂa , which comprise
probesg pn@mﬂgsow;ginﬁge&g; digotgeshodatbricligttige-agaggocgda gebagetanide that

can h gﬁ‘fﬁ%"f’cgzgg gg&@&s‘éﬁ%@ﬁ%&r@ég gagg;g%g&% % (&gg&%%gg%c%r toa

gtctgctgag coc¢cagactg tgcaggagggl3 gtg actttcctgt gtcaagccéc
complimcirageRt e dbeggEtacaggtg1440 ggegaagggg ggatceeegg tgcttgggge
acglgggesabyiggaggltogitgoalia kb tge cactite-etinctgade @aglateeidlar cells

or spmgg @&Qf%%ﬁg 2360G901ed 09306HCeRRT 90 & ﬁ%e?o ;%ggn% C%Ctggfcgn&dor selecting

gtatgg acccattctg caggcadaac ctaagtccg ggac gtg

GAB%EE@@%&M@W@Q%%@W%@@@W@EWMfgg‘- @&ng;gnown
markeltg9gmmﬁeﬁg%ﬁgi@ﬁ%@gﬁtﬁ@ggﬁ@&C@ﬁﬂﬁi@@ﬂlﬂé&gﬁtth{lﬁ@ ﬁi

embodu%ggtt gt%%%qa gr?tcltgvg ol t%car%ggf tgr fg I%a?gragétg%)né’ %g aﬁ%%%% cegebellar cells

ggca aagcgcaggc ag ct ac gaac cac ccc

or spmgg cdue t@f@a@@ﬁg%@ﬁmb@@@gg@fc&t@g@h@g@cﬁi@m@@kg@g@m@z@r
detectzggwm@@ggs@@m@a@@gigglteuggiqﬁggegﬁ@g aag@%acgtg%&g@é&@& that

ctca tiec tagtggaage cttccca
hybrid T LT ARt P AT T v BB
Pax2, Idéﬁlé%c@@él()@d@@&%@aangcagtgccc gcaaccggct aggagaggga

cgﬁgzt%@tqg&m%@aﬁtmg ta%l@%ag&g%@@%ﬁ&té&@@%@gmﬂ at ﬁ%%g%em
g calc ccaccltc Ccilc ctgctg
R 5 s A ety g S 3 a3 Y amino
acid sequgeefagggoiesay e Ij@g‘@ébc&g@@ﬁﬁdcg@@w:gacacggﬁw@bxl is shown in
SEQ 1@9&9@6?%&%&}9@&9&9@ teqsa&ﬁﬁtﬁqﬁts?@%%ﬂg;% 6'0
c ac a atcca accaacggtt a

e A s T R e G e N b e pgmino

acid seauc‘gm:c&@hec\gﬂm@@@ ﬁbé@g@&dﬁcmad&aﬁdatwmaea@dmamﬂﬁaﬁs shown

in SEQgﬁm@m GAICRRIYGR,IPLIHRERN.38C99000R BAliAtFYB Regcpecccazt40
sg cgtgcc ttc ccagcta cat aaacc cacatccttt ggacccc 8C?Baatt aqgctc2700

et Rt e AGeairs amino
acid se@@gﬁga@wma&%@cﬁh@t@aag ggmnggaﬁltt&MQﬁérgm@mt&gﬁi’l&Zﬁﬂ is shown
in sg@@%%@@ﬁtﬁ&g%waeﬁgmmt&g@}%%%%ﬁ%fﬁ 4921922 2880

115 catt aaagatc attacaagca tcaggactgt t cac tcagttcagc
29465 8&8’5@?&?&%&8&%@?@‘@&&@&%&%&&& é@@a@ﬁmg@@m

acid se@@f@e is shown in SEQ ID NO: 18; the nucleotide sequence of human Lim?2 is shown

cells,
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atggtgacta aatgactaaa tactttgcag agggacaaag atgggaacta gggatatgga
3060 tggaagtagt agagaagata tatgaccatc tgcatcaaga gaaaggataa
cataagacaa3120 ate3123 <210> 34 <211> 700 <212> PRT <213> Mus
musculus <400> 34 Met Leu Ala Ser Al& Leu Leu Val Phe Leu Cys Cys
Phe Lys Gly His 151015 Ala Gly Ser Ser Pro His Phe Leu GIn GIn Pro Giu
Asp Met Val Val 202530 Leu Leu Gly Glu Glu Ala Arg Leu Pro Cys Ala
Leu Gly Ala Tyr Arg 354045 Gly Leu Val Gin Trp Thr Lys Asp Gly Leu Ala
in SEQdD Gl Gy Gllthrgb05660d 52 6u857ORSR0 Gl GIEHIDAS D L20: It!i@ Hecleotide
sequeﬁé’@sﬁ E%.t\{,%lg Eﬁc&bﬁ%’%ﬂ% ﬂ ﬁ@“ %@9&918%7% TXE% (BT,J&'I & 8\/%% §§0Wﬂ 11t

GIn Ala Gly Leu Arg Ser Arg Pro Ala 100105110 n Leu

SEQ IErB@r&ém Ala Pro GIn Val Leu Gly Gly 115120125 Pro Ser Val Ser Leu

VaTI@éalGiLeMH]eFéﬁq@l)cASlﬁ zlneuéﬂﬂdﬂyasﬁsﬂg)i%i)ihﬁ.@mﬁ@ ArRGHIABPamino
r T 145150 5160 Ie
acid séﬁi ﬁﬂ@ 1?@8(5%@1 e ?% 9214 {IE)E: %ﬁr © SCqUence oig' ﬁ 0(?% shown

eu Asp Gly Se e His’Gin 3%3
in SEQ EWQT%? ﬂﬂﬁrﬂ%ﬂl@ﬁ%@ﬂ%ﬂ%ﬁ ﬁhﬁ@n&é@ r Fpithe nucleotide

sequeﬁc&(ﬂﬁ‘éﬂ.%rﬂl $sABPWS I GIIAID ThO LED el Gissafiig i A RN &I Al wn in
SEQ HeN 9§§00205 117 210215220 Met Val Thr Leu Ser Ala Glu Pro Gin Thr

Val Gin Glu Gly Glu Lys 225230235240 Val Thr Phe Leu Cys Gin Ala Thr

Ald s ﬁW@Oﬁﬁ% YEIUPRP G Py p IS8R I5shANG TR A I SVEh 28 kng éhe amino

acid sdie Ml iebdaly RIgFATTIG VB rg%m&m%&g@k&&@&%ﬁﬁrﬁiﬁﬁﬁ'&% shown

. Phe L Thr Glu Pro,Val Ser Cys.27528 r Asn Ala

in SEQ D B M e b o DGR 1yr oy
Prghi%ﬁ_béUf?Gi?ﬁm@i%/EeWLWSéﬁM@BS@?WWQ@?@@EDWQNMI cord

cells. Gly Lys Asp Ala Ser Phe Ser Cys Val Trp Arg Gly Asn Pro 325330335

By T RPN S ﬁs“gf%té)%}ﬁff S%eﬁg%'se\*/é‘ﬁ? IEF S T
selectiggy/Adg/CIy G B BROZT BRI A@@ml&@,ﬁfﬁg t:emn]aﬂnr Vizghsts Ala
detectaﬁg(bl;’ §@lé6@i|ng@]{m 5%6‘99% ERR Ee@s%ﬁ:fpcélﬁ;ﬂgg dfthodies

Pro Al 5.405410 Val Val Phe Ala Ser Pro Ala
that b1 % églfn\?s ‘gldL Ig é})ﬁé%fﬁlﬁ a&%%&g% described above.

The above-~described reagents for detecting or selecting GABA-producing neuron
progenitor cells may further comprise in combination antibodies that bind to proteins encoded
by one or more genes selected from the group consisting of Lbx1, Pax2, Lim1/2, Corll, and
Corl2 genes.

The above-described reagents may further comprise cerebellar cells or spinal cord
cells.

Cerebellar cells that can be identified using the above-described reagents include
Purkinje celis, while spinal cord cells that can be identified using the above-described reagents
include dI4 and dILA.

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

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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Glu Gly Phe Leu Glu Ala Gly Ser Leu Gly Arg Phe Leu Val Glu Ala
435440445 Phe Pro Ala Pro Glu Val Glu Gly Gly Gin Gly Pro Gly Leu lle
Ser 450455460 Val Leu His lle Ser Gly Thr Gin Glu Ser Asp Phe Thr Thr
Gly Phe 465470475480 Asn Cys Ser ﬁ\ a Arg Asn Arg Leu Gly Glu Gly Arg
Val Gin lle His 485490495 119 500505510 Ala Ser Ala Ala Thr Ser Leu
Leu Met Val lle Thr Gls( Val Val Leu 515520525 Cys Cys Trp Arg His Gly
Ser Leu Ser Lys Gin Lys Asn Leu Val Arg 530535540 lle Pro Gly Ser Ser
WO2EHERP Sardisesey, Mgrdigres Hlroiuichu Sukss0555860mat Gy 8eve Y,
Satoh BelAU A IRIAIY GivER0 e MalilisdhmAsRd s S8 RRRR LA AsPrkeu
Ventri%/g?l Leou Géy{ Gnlg Lg/.% (13|LII AIQa Leu I%Thr é}és Asspk Pro‘t Thr 580%%%590 Aﬁn o th
V Ty Ty ArG VAl Arg Gy Val Ser VAl Ser et e e Gl s d86btEns © 1 the
developingapi PGy SEroeipilkes PHE 1.t BiolPPeslio SerRronidb@Ghn, dopaminergic
neuroiPAREERAZOdEY RFQ Gl NEREATREYL TYpASPARA 1 ys/ B blisbeyidsP
ho Leﬁ2t563og$5 40{ 120 6456%%%%%Pr0 His P.r?? Arﬁje la Phe Thr Ser 'I%/r
WeNKet Iy B CHRF Sel Prid iy EFOBIEBIGTEIT &0 SRFISEr Iy ThHES: the
presenProvPRto BHe Enp Tyt AldeThfL iR 256806858 er PrinRie SendlisofEinndrg
cerebel8H fAAKALHis Val 690695700 <210> 35 <211> 2847 <212> DNA <213>

Mus musculus <400> 35 ggtccggaat tcccgggatg agaggggctc cagtccagceg ,

o oA G EoRALAdHA R paOE SRoeaed dibiadene spinl
cord. tglgagaictsigygytpodei2eidgattegyehdd diggatial dgCAIAOBAAARINE. Tn E10.5
mouse%gf%d?gmg%?ag%@@§§§?ﬁ%@ﬁ%%%?&ﬁﬁ%ﬁa{g%c%gg%gﬁSQ%%rsai area

e B e e L
and thggtéictygatmiogd gnaktd&DunabEddgiqiigcaby audiadatstadatiiaag ¢ tyigdmoto K,

Nakat:A2H993R93 JPPIICRIRI28.1310R919CE 399EHE0GARYCRIUILIC fIRICACIAC
cagcccaact%([:ac%tgatg@o 121 gtccececcag aagctcccca ggtacta gpc

neural preCUISeR Ee YegtisH g on SRRt igraTPgd Jaasgggerens
junctiogatteacgacieigriobeigahrataciitgfOdiiat gaghty @gatcCBest BUMISHBYCS50-62).

aget 660 gccactggaa cagtggaaaa, caccttatic
%5@&3&%@%??@99&%%%99&%@2% g’%g%t Sﬁ%et%%ga it C%%%egxgeg% 82@% 8%rtly stage

ctgacccctt ccagtcatga t

tgcc7
(E10.5dpyEd davf a@a@@@@@a&%@%&‘gﬁéﬁa%@f ORjEgeE REcAsRatied cbalgingaes (E12 to
E13.5)q8iet0c 0nae08Ctagadcigigcayy 2840 90aga0 580 HOACHEE 0 GIeaAREsE!: what

e o o so b, e R A e

Speci “@ég&g@ggarg%la%@é%@rgg@@é@%ﬁ@@f&%@@é@é&@m@@b@ﬁ@w(1 ):42-9;
Matiseagigtigiatggaaanaticigeanycpinal aceRaReH 0 01acyio® ASYIIN0P8R se, four
types ((zi‘ﬁf t&%f t&iﬁ&?%%ﬁtgf%ﬁtﬁ%?%% HR2 %%%u%%ﬁ%ansmit sensory, pain, and other
signals from the periphery to center. Of these dorsal horn neurons, two types (d14 and dILA)
are GABA-producing inhibitory neurons, and the remaining two (dI5 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-um 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 one hour.  The reaction was followed by
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ccacggataa cctggacccg catgggtggc tctcaggtgc tgagctccgg
gcccacgcetgl200 cggctteegt ccgtggeact ggaggatgcg ggcgactatg tatgcaggge
tgagccgaggl1260 agaacgggtc tgggaggcgg caaagcgcag gcgaggctga
ctgtgaacgc accccctgtal320 gtgacagcc% gcaacctgc accagccttt ctgaggggtc
ctgctcgcect ccagtgtgtgl1380 gtgtttgect ccectgecce agactcggtg gtttggtctt
gggacgaggg cttcttggag1440 gcaggctcac tgggcaggtt cctagtggaa gccttcccag
cccoggaagt ggaggggggals00 cagggcecctg gecttattte tgtgctacac atttccggaa
incubaitpagigAgicorgaugticc 1380 et enaceggotteshad ey tjosogihd tiyg
Tweerpmggg@g%m%ﬁ%ﬁ&%%@sl%9@&08%9&91 %ﬁé&gﬁ%ﬁa‘&éﬁt&&%@

attgt ccacc1680 tctctectta tggtcatcac tggagt
oo R GE O A KACEL 0 S R0 BCROGRECH Ghtcchioashing i

the Salagowcghggegttcnagtmeﬂ@gquﬂ:mm&gaggaggﬁgﬂmﬁg@aa@%l ten minutes, and
then nf9RRGACCOLIYIEERANY IICRERCCHRLERIAHIALS %%@ﬁ%%‘?ga@ﬂnakz Y,

ag acaaa atc caaccaacgg ttactacaggl 20 gttcgagg
M e S A RSB G HNE i REgTogb e dglebl, Ono ¥

Migranug:gmt:xggdutcnea@ggraonmﬁacataatatgacﬁrﬁﬁagmm&&&@rﬁggﬁﬁmgocesses
and folFSIRRGIS, SAURHOIRG AHA0CYA09R LA HATELS Cacccccrﬁ r aix‘rcc
a%%%§ &

ccttcacca%i:tacat aaa CCC&C&tCCt ttggaccccc a ctggaa

2005, diseitces & eEhgYERDatscotbrsbad ot srddanmdiD
PharMgaatectatct ctccaagtga agggtcttgg aatcttctgt ttgccatata2280 gtgtgttgtc

Caﬁﬁé@%&%@?ﬁ@@&%ﬁt%ﬁ%ﬁ%& JAEER( aClCCa%x;%g:gc?fzse?aCt%e%i:ag é%réﬁFdé 3).

aacattgaag gagggaaaga tcattacaag Catca ggtgtac ac
63885%25 fiddeaberiy bt ageaaewgheshci idee Abgasattisy e anoa 2960
contalmggt@gigé‘&éaﬁaiﬂﬁgf@@@lﬁﬁm@@sqg‘a@ggQﬁﬁ@o@%&%&ﬁéﬁﬁ B13-positive cells in

£10.5 136093iaipena0 ég ac agta agg aga tatatgacca tctgcatcaa

agaaaggat aa aaa aagat gaaagaaata atccacaccc

ccees %%Eg%&*fggs@éa@&aé@t@%a@ (193 1 gE dexcdomyetytroat identified by
the santelaigg@@dacdaganieganeiatctio aea waiB4a0 tBandatass thg

wonoJBE236E0 ASHRIHR IAAPSRnG SREARREC SO AL o, v

neuro ha%?ﬁaﬁ@@ﬁaa@@a%ﬁ@a@]mm%zma@mmm@@ tqaﬂmlﬁmﬁ factor
Lbxl. FBI&UMBJﬁ mostUlges 902536, Met Leu Ala Ser Ala Leu Leu Val Phe Leu
51015 Ala GI er Ser Prg Hjs Phe Leu Glin
| ﬁ?éﬁ%@w@@ SRR BT AL ORI &hgord
(Fig. 1ty§lAIhSE@ﬁlﬁGt§¢m¢§ﬂm Paite 8540045 BGiydoesp Vel iGirTin(Tiyr Ly AspiGdytical to

the patleg! (ﬁdﬁrbgéh%y Gly Glu-AEQ %ﬁ@%ﬁ}?@sgﬁ‘ﬁ Brarely Hp d@ﬁEA&gd ya[?tem of
lle Ser. GI n Ser Ala Ser 07580 124 Gly Gin His Asp Leu HIS lle

Corll USSR BiSG BeSi Al MR- Cykasatas Sep Y-
Corll, Gmwhr@wem@blm@@am@@Mmmﬁbﬁsidz@;ﬁéasbefbi-hhe\lmm&eﬂ&iﬁhm

transeripiR AR Al Prefa rC‘l@fn'—QU(@%@é’S}%%l@%%gS %Fﬁlssﬁﬁc\i{ﬁ% ﬁgfhlﬁ%{ra{es
Ala ro Gly Asn Leu Thr Cys Arg 130

tat 65KF) a&@ﬂ%%&%a"i SBENF GRS T I 25 %@5%}9&@ pédis0 g 4B

Unlike Arthk earBsp @ty Ser (SpesRif@dtdisBidebatophit e ﬂygaﬁﬁplﬂa%?@ér@@ of dorsal

spinal dof3NRIERGCINT BEVELEILAR0 HYibaDSs hRUINRIGR
P 180185190 His As @lﬁ y Ala ThrlLeullle yS Arr la AI%e%r &SSI/R? sttes.
In this Fuyiext, to identify the cell types 65B13-pos1t1ve cells Were 1solated 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-65B13 monoclonal antibody (100 times
diluted purified antibody, 1% bovine fetal serum, 1 mM EDTA/SDIA differentiation medium
(Kawasaki ef al. Neuron 2000, 28(1):31-40)).  After washing three times with 1 mM

EDTA/PBS containing 1% bovine fetal serum at 4°C for three minutes, the cells were stained
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195200205 125 Met Val Thr Lou Ser Ala Glu Pro Gin Thr Val Gin Glu Gly
Glu Lys 225230235240 Val Thr Phe Leu Cys GIn Ala Thr Ala Gin Pro Pro
Val Thr Gly Tyr 245250255 Arg Trp Algglys Gly Gly Ser Pro Val Leu Gly
Ala Arg Gly Pro Arg 260265270 Leu Glu Val Val Ala Asp Ala Thr Phe Leu
Thr Glu Pro Val Ser Cys 275280285 Glu Val Ser Asn Ala Val Gly Ser Ala
Asn Arg Ser Thr Ala Leu Glu 290295300 Val Leu Tyr Gly Pro lle Leu Gin

. Ser Va Val 30531 1532 Asp Val Gly Lys Asp Ala
with @@' BRI Jﬁs‘/f @%}d& BRSOT A 16 bGPk G 1 SR, |
mM EﬂWﬁDMginete@t;a@y BediGin) iafite m‘c@éﬂc%mmﬂ W2t Akm Ty Mahe way
as desG¥eAB A G@fﬁﬁ%ﬁ{ﬂz@ %gﬁ‘i_@éﬁg?r S gbéﬁéyx%?% gié%%d—%?tﬁ‘?celi sorter.

L al Asn.Ala Val . Thr Ala 385
The sy o PR ST o ARG S M ARG Lo GG 5 8me, 0.002%
in PB 30541041 B vabvah® ﬁq,lgAm]Sa e Madibrasee e Makdab Tiprseh TTPS) and

cultureAdSR §2%%§14§93%H§7§3ﬂ¥ 41he et Gl AR e &i[ul'r? kﬁk}%%%%%ﬁé%%ckom

Ala 435440445 Phe Pro Ala Pro Glu Val Glu lily | Pro
Serum]! %P é@%?qggﬁl%@4§0%/§&_é§mégﬁégéﬁil35#1I(II@Y;I @ﬁ?”séixb\@ﬁcpféc acid

(S;gmarmommwy RRERBSA (D1 54 BEnABN ysi Ser Alg AigAsh AIG h@mlﬂméi!lwith 2%
prA/PYY Argeval i e His 4 %ﬁﬁ%ﬁ?‘@%@&gd%é%ﬂ 54[%5@ Le%ms

Met Val lie Thr Gly Val Val Leu 515520525 C@{sil éé{\g)
Then, ﬁ%hlﬁ@@?ﬁ%}g@nﬁ@ﬁ%‘ﬁwp%%e@sg % fdten W%@@w

tempex@ﬂmsmrserrﬁamsga@@mroemm@fa 1G6¢1bBHA5%5560 ki Gyiger Ser

R 6 570575 Asp Le
Leu Glu é%grg%}[n gl%%aéél%#gﬁ Eqﬁ’?iﬁﬁéégs S% 15?1 ?3?65%?&}8%3 émth a
prnnarwpﬁtyps&f&\%w pegrshAonifes sevan %Q@%ﬁ%@%@%g@s@@@’m at
room tédep PGy @ kyrl@ houounR hiechow £ cﬁrgﬁg@tSeo%rﬂlélg&ixa@l%ﬂe@@Zééhmg

o A4 ST B L RIEHE AR R e
mcuba@érmﬁbaé’i%mseéﬁ?@ﬁﬁé Pt}@@iam@nts@d@é K @lfrTir el sPro Fheghmd, 10%
normalldarte; Fanke R 6766868808y PrOTRIGSRL His/Bi8 Wil EiRpthiiRiStor 30
minute}s/,al After washing in the same way as described above, the cells were washed with PBS
at room temperature for five minutes, mounted, and observed. The primary antibodies used
were: Lim1/2 (purchased from Developmental Studies Hybridoma Bank), HuC/D (purchased
from Molecular Probe), and Gad65 (purchased from BD PharMingen). The antibody Lmx1b
was prepared by the method described below.  First, an expression vector was constructed for
a G5T fusion protein with amino acids of 271 to 306 of Lmx1b as an immunization antigen.
After the resuiting vector was introduced into £. coli (JM109 strain), the expression was
induced with IPTG.  The fusion protein was collected using glutathione beads.  After rabbits
were immunized several times with the fusion proteins, blood was collected from the rabbits.
Anti-Lmx1b polyclonal antibody was obtained by affinity purification 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. SA). 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
Lim1/2-positive and Gadl-positive GABA-producing dILA 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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690695700 <210> 37 <211> 2153 <212> DNA <213> Homo sapiens
<400> 37 ccgcggaact ggcaggcgtt tcagagegtc agaggcetgeg gatgagcaga
cttggaggac60 tccaggccag agactaggct %%gcgaagag tcgagcgtga agggggctec
gggccagggtl20 gacaggaggc gtgcttgaga-ggaagaagtt gacgggaagg
ccagtgcgac ggcaaatctc180 gtgaaccttg ggggacgaat gctcaggatg cgggtocccg
coctcctcgt cctectcttc240 tgcttcagag ggagagcagg cccgtcgecce catttcctge
aacagccaga ggacctggtg300 gtgctgetgg gggaggaagc ccggetgecg tgtgetetgg
expregiegoasttddgrneyraesthgtodictdldgadtdigst ghtoctagyg honcaadgiygse

progcARGFGTRAOIINEAAa4R0 laGloo Al GRE9EI GG AgAGAAtggC cageatgace
tccacattag gcccgtggag480 ctagaggatg aagcatcata tgaatgtcag getacacaag

~ caggccteeg ctccagacca540 129 geccaactge acgtgetggt ccccccagaa
[ Exangyolectiotaly iitgeggntuy trdeictgig6ochtdietgniig etijgagitet itgtgaacety
6551 0CAlecYga gecgtgggga tgceegeect660 accectgaat tgetgtggtt ccgagatggg

ofcelgttgg atggagecac cttccatcag720 acectgctga aggaagggac ccctgggtea
o e o con s A e Bl Eoaty AU gadegat e (et

GAB Agggducggagacaggoechtgdteaiaggalddadapadasagiiaicatacind basket cells

(Wand99ECIIORG: 1BSCLEGLAT ?Q@i&‘ﬁ%&ﬁ)@t&é&g&%%Qv%?%g%%%gtﬂ'égﬁf%%%g%%sci. 2001,
iggsag tc attttcctgt gccaggecac agceccagect9e0 cc gtcacaf gctacaggty

a
20143 HHaadds S50 SBL G0 efEaIRTEato2d BgRdtggion o £12.5 to
E14.5tCatggcaga ogddcgite Ci@mgawgt@ﬁt@%ag@imgﬂe@%%ﬁ@m&g
¥ C ct t ccgatt 40 caggcaaagc .
G
still PRgH gEyHEACec JoREE Mg Bt dndjpat eeseeshbu Righiv yeallipte gpnerated at
E11.5 1260 3§ étcipgagrefadaeitos et Icaisg B089ueecdRaaasespdthizhikoy VY,

Lind gxce%aﬁ@t%%%% Sigﬁ%gea%@ggﬁgg&tg %%Ctl\%} hdd %.ft?{lcegt%%%%gg%%e%&%?& 8§£ebellar

ccgeggaggc tcggetgact ) gtgaacgctc coccagtagt gacc
cell-typprpateEe gighgt ecelidantiptchecrenneglcifftattiudr 2¢egditbag Although
there igtgcdgtgiciogieligy LI galgaguyciictiagaags Bogateasad &t%&@@%%e

caitccetgeclhH60 ccagagagcce gecgggggac t ctgatctc
1 R R A e
thoughyieabigsas giiselcegyrasgigagebatcse yyiteomiy stegoctygghang L.,
GoldneQIE GRAErHgMANGEA-Halae ek RAF8C 69 L TARiA09SCAR s in white matter.

r cc Cﬁgﬂ@t cifatg gtcatcactg gggtggcecct ctgetgetgg1800 cgecacagca
I\eum{all'gi?gécjzgc;%:ag }:?f:tftgc{?c gagcaaaaga acctgatgcg aatccctggcl860

ageagiayady Gridcagteretsiryotdstigdbyeagheipagaoagdaay, the spatial
expres?&ﬁ%%%%@@ Pg?%%gﬁgwggaaﬁ%t%ﬁiﬁ%%g%ﬁ%ﬁéﬁgg same methods
.tggaggagga.agggagic s o
s SISO st st ool
WO2086¢8g8kg ggatctccaa cttgccataa2100 tggattgtte tgatttctga ggagecagga
capeitagng aeaiBeeaice Motz 3Bimdtdti3e £713” BB <043 ectively
Hamo_ sapiens <4Qﬂ0> 38.Met Leu Arg Met Arg Val Pro Ala Leu Leu Val
expresis 1§ S PR S OBReP LS 0T W e Ay I B @bk prls g, neurons
that ar¢ Wi GlPRexGipoAR] @ORBE0BIBSARAT ATy TipGlyak 81 M/Alin the
same 698 TR SRR L YSeR el A U Makau. G kﬁ%@;@%@%&ﬁﬁaé&&éﬁ’a&éﬁfp 3¢

Gly. Trp Ser Arg Tyr Trp lle Ser Gly Asn 65707580 Ala Ala Asn IS
CABAREA GIPRRIRIARG PR A eSS lé;mesﬁb@@@wgﬁ@rm@@éeﬁwdm
Neurol@hyls (58D Add (Ehe Glird A Gy dfgu Arg Ser

Thus, experiments were carried out to isolate and culture 65B13-positive cells for the

S are

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

I using a cell sorter.  The result showed that 65B13-positive cells could be isolated alive
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100105110 Arg Pro Ala GIn Leu His Val Leu Val Pro Pro Glu Ala Pro GIn
Val 115120125 Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala
Asn Leu 130135140 Thr Cys Arg Ser Arg Gly Asp Ala Arg Pro Thr Pro Glu
Lou Lou Trp 145150155160 Phe Arg Aép Gly Val Leu Leu Asp Gly Ala Thr
Phe His GIn Thr Lou 165170175 132 180185190 Pro Phe Ser His Asp
Asp Gly Ala Thr Phe Val Cys Arg Ala Arg Ser 195200205 Gin Ala Leu Pro
Thr Gly Arg Asp Thr Ala lle Thr Leu Ser Leu Gin 210215220 Tyr Pro Pro
from thesrabathar Do et wia s Bf@ﬂlsdlﬁh&@‘@h@@n@SM?@@@)Gly

Furthdahble/S: sl &BHQS&%@E@M&@ML@ thBEARGIN-BIRBEY }‘/@e%ﬁg WPF2ntiated

Thr Gly Tyr A s.Gly Gly Ser, P L A
nto neyhe KOk 7D o ST A AR RGP Se R 1 Qg5
dlﬁ”erqnm@ism%%mmv@gWWaIIS%$MMMw GhriSetlAlbtiAsh A
65B 1568 HV2202 BB Ak £thASE.Yal @Méﬂ@&éy 0. tecLRWGHR (iR LM§

Pro Glu Pro 3053103 0 133 3 30335 Gly Asn Pro Leu Pro Ar
Thus, %ﬁ%ﬁf%ﬁ%ﬁ § &119%@ ﬂ‘%@é‘% HRORABBE VAR ES) SEesty
progerfitor lcel}sm@nsdmﬁmﬁéﬁw GHIR m@ihe%ﬁﬁ@ﬁﬁﬁr/&sﬁsadaﬁ%é\ﬁpiwed by
using MPALYEA 93'%'&@&@? R RELEM 1a 340303380 A8, & u%?ﬁﬁ@a

%a Glu Ala Arg Leu al Asn Ala Pro Pro Val 385390395400 Val T
marke 3T ERHALES ﬁ%?&%&%ﬁé%ﬁ%@ww% krbasmasbdansal agm and
cerebe(ilmCys Leu Val Phe Ala Ser Pro Ala Pro Asp Ala Val Val Trp 420425430

Ser Trp Asp Glu Gly Phe Leu Glu Ala Gly Ser GIn Gly Arg Phe Leu

435440445 Val Glu Thr Phe Pro Ala Pro Glu Ser Argﬂ ly Gly Leu Gly Pro
[Examglg, Hosalssap01 134 aGsderpdopatr i s bpme KSR Ay isut mpgarior cells
As¥ieArgtd eséstyvhittHehy ASlyrAldi 86498495 IR Altc boh LU ey AT8AfGan be

T, V Val Al
B T
(Wichigfls Kol SR Ly O Sr erictor MnD G SEOSBESHITEN GiArtle in siem
cells ilteuniiet AsgriasPeICh SENSeBASPIBIY SesSerhaal 0550 %S i Erotocol

deseritBViRIQ5lU Glu Glu Glu Thr Gly Ser Arg Glu Asp Arg Gly 565570575

10 mi of Glasgow Minimum Essential Medium (Invitrogen) supplemented with 5%
fetal calf biood, 2 mM L-glutamine (Invitrogen), 0.1 mM non-essential amino acid
(Invitrogen), 1 mM sodium pyruvate (Sigma), 0.1 mM 2-mercaptoethanol (Sigma), 100 U/ml
penicillin (Invitrogen), and 100 pg/ml streptomycin (Invitrogen) was added to a 10-cm dish.
1.5 x 10° cells were cultured in the dish at 37°C under 5% carbon dioxide and 95% humidity
for two days. The resulting cell mass (EB) was harvested and placed in the medium
described above. After adding 2 pM retinoic acid (Sigma), the cell mass was further cultured
for four days. Then, the mass was dispersed into cells by the same method as described in
Example 1. After staining with the anti-065B13 antibody, 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 celis. 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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Pro lle Val His Thr Asp His Ser Asp Leu Val Leu Glu Glu Glu Gly
580585590 Thr Leu Glu Thr Lys Asp Pro Thr Asn Gly Tyr Tyr Lys Val Arg
Gly 595600605 135 610615620 Lys Ser Pro Gly lie Ser Asn Leu Pro
625630 <210> 39 <211> 2979 <212>NA <213> Homo sapiens <400>
39 ccgcggaact ggcaggcegtt tcagagegtc agaggctgeg gatgagcaga
cttggaggac60 tccaggccag agactaggct gggcgaagag tcgagegtga agggggctcc
gggccagggtl20 gacaggaggc gtgcttgaga ggaagaagtt gacgggaagg

GAB Acqagigegarigyoamatozi8@ntgiacctty ggggacgaat getcaggatg ogggtoccog

ceefectogheptectstic24940clicaong 99a9a058309 eseale %%&L%H%O&ég&m

aacagccaga ggacctggtg300 gtgctgct ggggaggaagc ccggctgcecg tgtgctctgg _
ngmlj@gfé&@a@% bﬁé@éﬁﬁé@é‘%&&i@&gﬁg d&&ﬁ%ﬁﬁ‘ééfﬁg%sééﬁéag&gﬁ@éﬁﬁ&%@sgemc
mice aadctaghagdtggtepngedfdoigiatataagggaaticagataaiggcceadeatgnes below.

tcGaraliag gecretengasas Wi Radcalsaa tgaalgleaq 9ei3GAGRAY 5.
canggcctcc, ctCcagaccab40 gcccaactgce acgtgctggt ccucccagaa

detivegy d5oRftaEEE0 blcrersrgbob R crbhyrteddeigabedind T thol
site of aétHiodyargeegtgggaaigecegiusionlyaccctigantigcisiagit CoagaigusEQ ID
NOs: g%@%g%}g%ggg%ﬁ %tggt%coa%ggrza%dl %g?ﬁ%%gt%tg}?e?ﬁge}?gggg%Hi site of

ccctgggtca gtggagagca ccttaaccct gaccco agccatgatg atggagccac
PSP’?%?&&[g CGHGEEE§oa Greabtibt gt ceasay §aBAD s dgeetd§ lbatiet 58)
Iocatecgalgﬁﬁt@Qﬁ@ﬁaf@ﬁ@ﬁﬁﬁ@f&@@E%ﬁﬂ@ti@fﬁiﬁﬁi&@gﬁ%%ﬁfﬂ%gﬂgﬁ?ﬂﬁ@&%ﬁ into

G e CC C agcccal clgicaca C
e RO RO oo
1D NOioafty giedaseeetey é st o vedlinetin /dg4gg it aje 180 ade goostiygt
pN3-GgHgCOsRn 0egSaeRGHCOTHIGNT 1a6HItEE a6e8RHGIAd IH0£88898R805 o use

... cggagcccgt atccgtggac gtggag cgcttcett caget c1200 i
i e R o,
BarbosaZgo Bydeiyhtly ceansintinny fomeirog§mgusrenyaygdogoagginjection of
purific@IRACIAIGEHd 320 WeATRECLIRATATYY ORL-AFOQYCRI(LINIAYE D o were
trans lcc%%%i%g%: ttec::lg % ac{lBg.%egfgaachctc ccccaégta t%acc ccctg cactctgscgcd I

PGttt gagh gyt ct1440 Ge GRS Y G TRy G T EG BRI R ¥k - and the
expressfgeeihinicigyictigh 1 500hg aryebp eidotgghy ye g gugticgday dhc ogghiods
descriHGBig P3G AIECCARGHRE GLAIANRALCRLINIPIRT HOGICCAOIE LIYALGELY
below. tgg%tascacat ttcg%%xg)ac‘(]:mzo cagg?gé(gg %j;tfttagcag FSagctttaac tgcagtgcccﬂ ,

gddatedo B EITEHIeED GGteEetyy b Adictybl Cagraalar th amino acids
of 1 to ftgetftutd etgtydyyatsgitigocyyati40 4fgycbgetgdcageasaaciatcotiaidced
e e e
collect 56 e R IHU aghebb ead  AUCAGERELGPS CEOdGeartin rotein
collect¢thfyrachucigeceacags fatcid gitd fggepgitbgayebggactdtdidB0  Thus, anti-Gshl
antiboddRURRRAIIABEIRARCEAR GIYHRGIAG FROMIGCIAN, IRAICANIGL JRgEEIga0s |

i )40 cttggEgaag ccectggagg aggtctctic' ctgecaccac cetcccecct
Kohjingintletca2100 gggaccecta ccttctatga cticaaccea cacctgggea tggtoccoce

jaci2dooytachgagecaighonaggatbitioacegeaseed ECCn BaaGHERE small
wal SARHACRIEA249 ARarRCRAGAER AARS SeRATAICIa doesecagaa clpgaagett
Ve cccatatgcet 2280 g?:cttcccca _cacc%agcca% Cg%%tﬁgéi 8%8%9%&%%%51’9?@%%2&5 _
transgeic- B GX s Gahictgt ienbicinte gateatadt lggnenitive geattctimg ). This
finding gegenaggas 2400@agiiggess calibetegiecanitaci g asACARUEs g neuron
Agogapadat gattacat -gicadaagea titgtataca gtcagcetcag ccaaaggaga
pmgemtgccccaggét%gggagcaé%:éﬁzi%%&[g‘g%ccacccf ngg%(gtgébac ctattccccg
gtgtaaaaga gattcaagat ggcaggtagg 2580 ccctttgagg agagatgggg
Industriataggdicadilggatgttggg agtttggggc cgggatggaa 2640 gttgtttcta gccactgaaa
gaqagatattt caagatgacc atc tt aggaaaqg 27 ata
e B Ll S htorst horm ang

cerebcl]@g&ﬁ%r@@m@@ﬁgg@f@g@@ @@cbwg@g@&&b/ tatdetet 61ABA neuron progenitor

cells byag@ARRECANB34) AaRAGE6aRe RICUAl GG AA398FIEAYi AR EAL A0 curon
acccaaggag2880 138 tggggataca gtgagaatta ccactgttgg ggcaaaatat tggga
aaaa atatttatgt2940 ttaataataa aaaaaagtca aagaggcaaa aaaaaaaaa2979
<210> 40 <211> 708 <212> PRT <213> Homo sapiens
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<400> 40 Met Leu Arg Met Arg Val Pro Ala Leu Leu Val Leu Leu Phe Cys
Phe 151015 Arg Gly Arg Ala Gly Pro Ser Pro His Phe Leu GIn GIn Pro Glu
Asp 202530 Leu Val Val Leu Leu Gly Glu Glu Ala Arg Leu Pro Cys Ala
Leu Gly 354045 Ala Tyr Trp Gly Leu VA Gin Trp Thr Lys Ser Gly Leu Ala
Leu Gly 505560 Gly Gin Arg Asp Leu Pro Gly Trp Ser Arg Tyr Trp lle Ser
Gly Asn 65707580 Ala Ala Asn Gly Gin His Asp Leu His lle Arg Pro Val
Glu Leu Glu 859095 139 Asp Glu Ala Ser Tyr Glu Cys GIn Ala Thr Gin
progelilarGhilbeand g Seeded 10Bd 18cArgi P roepdai (R mbeuwikisthal-betpMalaRem therapy
for de é&e@%@é@é@e@'Qeéé%h%%ﬂag&ﬁ%%éﬁéé,%%c@%@@fﬁﬁf el Sef ke XAl
la Gly Val Pro Ala Asn Leu 130135140 Thr Cys Arg SelgArg ly Asp Ala
PEUron &0 Thr Pro Glu Leu Leu Trp 145150155160 Phe Arg Asp Gly Val Leu
LetitAspifizlynAtacT heihidddisiainbThhe predon If@h e d ewcbys: Gl éatyprhhe
- Pr. r Rro.Phe Ser His .
R S R S R S e
cells apdderisplgly (Brgasdp) AL BrhPe B SEPER@iIRS160215220 140 Gly
GluligisymalrideCRlie wmnfoys GintlabtiinAla GineBieiR for\bab 45260294 neuron
r I Ser Pro.Val Ley Gly. Ala A .
proe N AR R R B PO Aiol ACSARH osare epplicabt
to drupaisorergos S pH e ritgtion Pyl seradadvdaty spioy Ser Ald Rémargpns, or
cerebeBer JdpeR0029030bAladdeni AspMatleu iR Gl Rradle Leu Gin Ala Lys
Pro Glu Pro 305310315320 Val Ser Val Asp Val Gly Glu Asp Ala Ser Phe
Ser Cys Ala Trp Arg 325330335 Gly Asn Pro Leu Pro Arg Val Thr Trp Thr
Sequenge JApHIEIVIGHARIZ Gin 340345350 Val Leu Gly Ser Gly Ala [hr Leu Arg

SEQ IDaurs%II RGN FEHOEBMLATGY Gl Ala Ala Gl Ala
rg e Thr Va r Val 385390395400.Val Thr Ala Leu His
SEQ I o O e s T Ao Leu ain Gy Leu
SEQ INAYPhé7Aluser 78 NAQUASpIAI axtar st arp2d 20405430 Ser Trp Asp
SEQ IBNGI5PHarkeu I A1y Sere6 BxGhidigPha Lawy 435440445 Val Glu

o 6T B G om Sy Gl G il sosssico Lo
SEQ ID NO: 43 Human 65B13 AY305301 extracellular: 21-510 a.a.

SEQ ID NO: 45 Human 65B13 NM 199179 extracellular: 21-460 a.a.

SEQ ID NO: 47 Human 65B13 AY305302 extracellular: 21-460 a.a.

SEQ 1D NO: 49 Human 65B13 BC064925 extracellular: 21-490 a.a.

SEQ 1D NO: 51 Chimpanzee 65B13 (predicted) XM 512603 extracellular: 21-445 a.a.
SEQ ID NO: 53 Cattle 65B13 (predicted) XM_ 583222 extracellular: 44-607 a.a.
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465470475480 Arg Ser Phe Asn Cys Ser Ala Arg Mn Arg Leu Gist Glu Gly
Gly Ala 485490495 Gin Ala Ser Leu Gly Arg Arg Asp Leu Leu Pro Thr Val
Arg lle Val 500505510 142 Val Ala Lou Cys Cys Trp Arg His Ser Lys Ala
Ser Ala Ser Phe Ser 530535540 Glu Gifh Lys Asn Leu Met Arg He Pro Gly
Ser Ser Asp Gly Ser Ser 545550555560 Ser Arg Gly Pro Glu Glu Glu Glu
Thr Gly Ser Arg Glu Asp Arg Gly 565570575 Pro lle Val His Thr Asp His
Ser Asp Leu Val Leu Glu Glu Glu Gly 580585590 Thr Leu Glu Thr Lys Asp
Pro Thr Asn Gly Tyr Tyr Lys Val Arg Gly 595600605 Val Ser Val Ser Leu

Ser Leu Gly Glu Ala Pro Gly Gly gi‘]’%—%&ghe 610615620 Leu Pro Pro Pro
Ser Pro Leu Gly Pro Pro Gly Thr Pro he Tyr 625630635640 Asp Phe

Asn Pro His Leu Gly Met Val Pro Pro Cys Arg Leu Tyr Arg 645650655
1. A m3dBd Yo eeleysiira TarSerbhmGly B@@f&f&g&ﬁ% A4 RGN I b rises the

Pro Pro Phe Pro T rA e Pro Thr Pro Ser His Pro Arg
s o R e AR A 5o Ll S i e
selec%eéﬁ@ﬂ b iio @ﬁeﬁyi{mddﬁm@@g@ggaam@gmgmm@agmmof
(i) a pAQRGYEIELE @a&mﬁ@gww&ﬁ?@&meg SHBALABACL, 2280 in SEQ ID

cga tcgagc t120

N0 Boaaeet SaChUbiog boUbeuAt bRt f0 Graaente
Sequeng@@é@@@ﬁ@mg&é&@@a@ @g@§@@&£@N@xaawt:au1cm@tmg@;mﬁeag‘@@gmm
130 to ggagagg@mmwtgww&&g%gﬁ&amﬁggg%ﬁ%%%%%:ggg%g%@g%% QID
NO: 3 AND ShebAtt il QU CLDEAaE bhgmtaerid
sequenggg@@ga‘:ﬁg@nagéc@a@@ﬁ pa§E&dach @oatattaggoeogtiioagd8ice of positions 15
to 19161AGATGAIS RE00RGRE BRI ﬁ@ﬁ% %%ggq%q&%qn%éé% NO:
45; thel44 aact g‘@a ccoccca ccececca éﬂgb gcg

Heesn O b5 36 A MR e theguglaotide
Sequenogqugmbtﬁﬁd%ctcag@hmgﬁﬂ@g@ﬂ‘é@gagatggg gtectgttgg atggagccac

g agagca ccttaacccet
O o L o ot
which b oy 3 S04 APR AR AEE RGP RS SevpBAging an nsertion,

substmaggt,g@zimtcgmtgmggﬁﬁmmana}eamg:ﬁgaﬂ@@@g@@:ﬁ@@@a@ﬂet@r%@%ﬂmeoudes to

either t
o 1“@?&%@3%%%%%@%%3%5%%@%% o P e R D
Eeingteats Qdagstcant 18 de ﬁg%%@g@é}:c%ahe nucleotide

sequena@egfagsathigefEigyagTQ AoS gy IPCeya k30 IkAfh e ROUIERAREE SHIMTRHons
130 1o %iccz‘gﬁ;g;gagagcgE%tggaa%%%%%g}gegg@é%%ggg&a@ectge eSS TR AEE I

NO: 3'7 31&: gg @@Salg%ga@g% mgﬁ%@@d@m the nucleotide
sequend@ﬁﬁ@agﬁgrﬁgmggﬁﬁ amsg@mg@ge@ﬁ%%ﬁa%gaﬁme of posmons 15
o e A R o o
45; the ’é&? gﬁ@@ segggnce of positions 135 to 1766 m 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 1D 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 10 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
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gatgagggct tcctggaggc ggggtcgcag ggccggttcc tggtggagac attccetgec1560
ccagagagcc gcgggggact gggtccgggc ctgatctetg tgctacacat ttcggggaccl1620
145 caggagtctg actttagcag gagctttaac tgcagtgccc ggaaccggct
gggcgagggal6e80 ggtgeccagg ccagectgyy ccgtagagac ttgetgecca
ctgtgcggat agtggccggal740 gtggecgcetg ccaccacaac tctecttatg gtcatcactg
gggtggccct ctgetgetggl800 cgecacagca aggcectcagc ctetttctcc gagcaaaaga
acctgatgcg aatccctggcl1860 agcagcgacg gctccagttc acgaggtect
to 17@RE08BQANY ROAGIYGE I GRARIAAIACHIZIO9990G86A RSB AR 1n spo
NO: dgageacagt gatctggtic tggaggagga agggactctg1980 gagaccaagg
_ . acccaaccaa cggttactac aaggtccgag gagtcagtgt gagcetgagc2040
(v} 2 pebgugdensidedbriga g agyrdicticrotysanicac A BACEAShIGHEGRae6a 200 nitor
cell ag0eace0ek: : t cc ctgcagactt2160, .
T i aigpotice

taca cca ggcta tctcaccaca cccc tC gagctttcac 5.150
seaie R I Ao L4t Sher Bobdoc s Aecaescesmengorpesitions 127
to 207 §cetiBECr dltAtotaycha mmdgc’gﬁﬁesqa@acéc@@gdgtﬁﬁ%%%%@%?ﬁo D NO:

. 30 { a X ac .
33 R A g e o

aagttggcqa ccltactcct cCaaaactga acacaagggg agggaa
sequezé% gégégﬁé’éﬁ’ﬁfg}tgga%%& @%@g aggxfg&@@gﬁg@ sequence of positions
199 tog'g?@égia%@mN@g@@ﬂémalﬁ@&ﬁ%@ﬁﬁﬁ@@@%ﬁi%@@?ﬁ%Z325 in SEQID

NO: 49243031 Q862001309. 2 1t a qggcagt .
gggt ttgggeagttt %ggc C % ?%%%ééggg% %ggt%?c%gggégg%agﬁa %gag’ﬁtﬁﬁi’i%me
Saque%a‘b?aﬁa ’éﬁc]t% dtd %%gﬁb%@d@zm 41 6hagoatetide tegatyaagd positions 15
to 176tyaagagen atbaddroc thacaaiBg it enieRsdePO0iRRCIYg R, 9995533489
NO- 48aatgcagcc aagatggcca tatactccct aggaacccaa2820 aatggccacc atcttgattt
tactttcctt aaagactcag aaagacttgg acccaaggag2880 tggggataca gtgagaatta
ccactgttgg ggcaaaatat tgggataaaa atatttatgt2940 ttaataataa aaaaaagtca
2. Theanghgaadamand2 Wde f ér%ﬁ@ﬂé&&@i%%%ﬁ’@s&é@ 523 Wg%,%zeotide
u

comprﬁ%?iﬁ'éssé 0Qz 42 Met Leu Arg Met Arg Val Pro Ala Lou .Leu Va eu
Phe Cys Phe 151015 Arg Gly Arg Ala Gly Pro Ser Pro His Phe Lou GIn

(a) conggriipgs titt pah PoTHSOVIth Velyvatleetideeth @ isaGhy BidiAdaciig balyRisleotide

selecte@ys Addnh ey 3 Ay I T er Gl
polyluk% a Ia%%Gly 5%?%0 14;%70@%%%5 é&%ﬁ? i\?l f‘égﬁy"%n‘? OH%T}%BWSS{@ the

His fe Arg Pro Val Glu Leu Glu 859095 Asp Glu Ala Ser Tyr Glu Cys Gin
(b) detogiingreasiiviiia Gly Leu Arg Ser 100105110 Arg Pro Ala GIn Leu His Val
Leu Val Pro Pro Glu Ala Pro GIn Val 115120125 Leu Gly Gly Pro Ser Val

Leu Val Ala.Gly,Val.Pro Ala Asp Leu 130135140 Thr Cys Arg Ser Arg
3. The B o DI B0 b el SO B P AT fest
cell sw@zﬁvaammsm@m (EBNP eis@ihelHfrdmultahR RO Fb kel hy's
Glu Gly Thr Pro Gly Ser Val Glu Ser Thr Leu Thr Leu Thr 180185190 Pro

Phe Ser His Asp Asp Gly Ala Thr Phe Val Cys Arg Ala Arg Ser 195200205
4. The ‘i‘i@%ﬁ%ﬂ%&ﬁ%ﬁ%ﬁ%ﬂé‘i?PV&#F?FE@E B CAPICSEPPRS #iRolPRntIedtide that

can hyhgigizs|tp the polynucleotide selected in claim ! orto a complementary sequence

thereof comprises the steps of:

(a-1) conducting gene amplification 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 orto a complementary sequence thereof, or a set of primers
comprising a polynucleotide that can hybridize to the polynucleotide selected in claim lorto
a complementary sequence thereof: and

(b-1) detecting the resulting amplification product.

5. Th: 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 temnplate in step (a-1).
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225230235240 Gly Glu Lys Val lle Phe Leu Cys GIn Ala Thr Ala GIn Pro
Pro Val 245250255 Thr Gly Tyr Arg Trp Ala Lys Gly Gly Ser Pro Val Leu
Gly Ala Arg 260265270 Gly Pro Arg LeyGlu Val Val Ala Asp Ala Ser Phe
Leu Thr Glu Pro 275280285 Val Ser Cys Giu Val Ser Asn Ala Val Gly Ser
Ala Asn Arg Ser Thr 290295300 Ala Leu Asp Val Leu Phe Gly Pro lle Leu
Gin Ala Lys Pro Glu Pro 305310315320 Val Ser Val Asp Val Gly Glu Asp
Ala Ser Phe Ser Cys Ala Trp Arg 325330335 Gly Asn Pro Leu Pro Arg Val
Thr Trp Thr Arg Arg Gly Gly Ala GIn 340345350 149 355360365 Asp Ala

6. Thagnpikep ThanyahGyef Algmsal Gis Nﬁd‘l@blﬂ_‘éw ﬂe‘l’eﬁimi_ﬁep'ﬁ%ﬁ5%a B¥Ghe step
of sepbticahyaAda Ala G r&i{:ﬁﬂl %ﬁlﬁsgeﬁlﬁ-g P er%E ted saawlgro

385390395400 VaI Thr Ala Leu er Ala Pro Ala
Ala Arg 405410415 Leu GIn Cys Leu Val Phe Ala Ser Pro Ala Pro Asp Ala

7. Thevraetali Dippnp 04254 30:Bey Ttp AsphGlu ﬁ“ﬁ@h&hﬁiﬁ@%%t@)@@@ﬁ@ﬂng or
seleorfFpeABHeHkaNARRAO0AE Bk T ILNE R0 G G SR A SMon o

g Iy Pro Gly 450455460 Leu lle'S€ eu
gene § §§1r E&EHB QUSIEB4 708 4hs Ael M ey Piel Rsi By 3@1%12 genes.
Arg Asn Arg Leu Gly Glu Gly Gly Ala 485490495 150 500505510 Ala GIy

8 Am I T et Val lle Thr G 515520525
X%“’&e%%@f‘éﬁ s e S Tya A e e iR e s e
COTIPTESHS WT?FSO,& EW&’I%PN@IH@@%@WS@? Ser Asp Gly Ser Ser
(v) a pEABBEAGHES6ASEr Argilydiagleay SIEUTNG!Y, e85 ArgCly &%0 42, 44,
46, 48 A¥P4gly 565570575 Pro lle Val His Thr Asp His Ser Asp Leu Val Leu Glu

Glu Glu Gly 580585590 Thr Leu Glu Thr Lys Asp Pro Thr Asn Gly Tyr Tyr
(vi) a proteipdhal s ETPEORBI GO Ser Vb BAr pedSing el BigoacPre]l and

comprisdy ﬁlwﬁb@@ﬂﬁ@&i@ﬁéﬁgggﬁ% e %Eéﬁzgﬁog%éé%ﬁﬂiﬁ? E}A\e@éﬁf 81%593 or
[ r aAr
mare aﬁ%‘IQ&Tﬁ"‘Fﬂ S o ArG At ﬁhﬁ%@@éﬁééﬁ% 1|‘é0L§§ 44, 46,

48, or g =y %@@W?@P@p@m AidPto GiheT hr BIHGBAS8heRIerPro

(vii) a ﬁh&aﬁ}rma't)ﬁ& Adsebindthespresity 19 SREAIS-FIRAEL Y BR009R49%r 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 neurcn 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.

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 1o 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 IDNO: 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



10

15

20

25

30

35

GIn Thr His Val 705 <210> 43 <211> 1969 <212> DNA <213> Homo
sapiens <400> 43 accttggggg acgaatgcto aggatgcggg teccogccct
cctecgtectc ctettetget60 tcagagggag agcaggceccg tcgecccatt tcctgcaaca
gccagaggac ctggtggtgel120 tgctggggga’dgaageccgg ctgeegtgtg ctetgggege
ctactggggg ctagttcagt180 ggactaagag tgggctggcec ctagggggcec aaagggacct
accagggtgg tcccggtact240 ggatatcagg gaatgcagcc aatggccagc atgacctcca
cattaggccc gtggagctag300 aggatgaagc atcatatgaa tgtcaggcta cacaagcagg

encodcdtbyﬁfﬁﬁz?gam@emaﬁ?y&%m@gaafg&ﬁ@ggtét‘&ﬁ&iﬁ%g%9?%%%101@&@
encodBrs 899 99959 Hgcid cetgeg aaccigaca
g gt%ggagccg tggggat c::%1 é%gc%g(:&tﬁé%g@t?a ttgg%%gégt’gqaa‘;&a?égéét&& or 50;
a’n tgttggatgg agccaccttc catcagaccc540 tgctgaagga agggacccct gggtcagtgg
(viil) mpegeacti ﬁa@@%ﬁ@ﬁ@ﬁ;@é@@@@ﬁ%@@w 9@59%&8?@&88}59;8}8&8%% cell and
S£6eodagee ctgcce a aagag acacagctat cacactgadc )
o A t%%ggg%%ggga %%nﬁgﬁa%?ég@cf?cﬁgyggﬁﬁigﬁ%ﬁﬁg@ﬁ Yyisybrigagauence
of SE%dei%’tt?{éeﬁd{g ea’ggtlatagtt. ddyd@omtdl80 tcacaggcta caggtgggca
aaagggggct ctccggtgct cggggcccgce gggccaaggt840 tagaggtcgt
10.T ttectgq ctgageccegt gtectgegag gtcagcaacg900 ccgtgggtag
0 B SiRn it ahieobegmorsorcammmppegie sicos
of: gcccgtgtee gtggacgtgg gggaagacgc ttecttcagce tgegectgge1020 gecgggaatce
(d) corgaticeRegesaiRaCaians: CoREGEOSIE INECILIBAM %5»&%;9 989 0 clai
or 9: aSiggagecac actgegtctt cegtcggtgg ggg%ggagga c%tct:gaga g%%gta?lgﬁgggﬂfbalm 8
gagctgaggc tgggctatcg ggcctgcggg gcggegecge ggaggctegg
(e) det%qgag@@camtyo acgctocccc agtagtgacc gccctgcact ctgcgectgc cttcctgagg
ggccctgetc1260 gectecagtg tetggttttc gectcteceeg ccccagatge cgtggtetgg
tctt tg1320 agggcticct ggaggcegggg tcgcagggte ggttcetggt ggagacatte
1. The n%g‘%%%g g&%ﬁi@&éﬁ%ﬁj HGERB She deEsipreitegticiclsareditngthe step

cC _gocccang,YS%T1

of sepagRjipecagfranmdiEhagtetyar hiagadggast Haacica-Aecacasae.
ccggctgggce gagggaggtgl500 cccaggecag cctgggcecgt agagacttge

1560 tcgctgcecac cacaactctc cttatggtca

12. Th%gg%%@%%%%%%g{%g c%ll%‘%égggg’éigéﬁbeé@égbﬁ@@ﬁﬁtw@@mgwmgagxrogenjtor
cell magepiggateinogagigaste otygitagled®0r0agaagets SRALEASHR ded by a gene
selecte D HEHIIRAG-G39 @&%M@%&@f %ggaﬁ?ﬂg%%c%%fgcﬁﬁggg% genes.

gcacactgac cacagtgatc tggttctgga ggaggagggg
ccaaggaccc aaccaacggt tactacaagg tccgaggagt cagtccaccc

13. A kigég:ctc@ag‘jlgaa??maqg@@@@@&@&ﬁﬁo@qa%aﬁaﬁt@,%&geﬁgcsmﬁ%@ probe, a
. . C ag ce acaa gcgacc ;

primer, 2S00 G080 S SOREaR 0P i tarcon
hybridize/ g pelyimsisatidoase ssd Argmy 4) Pée) Al . end 6u) el dvewot euaPhe Cys

compleBhetdry @4 beArg Geyshfg Ala Gly Pro Ser Pro His Phe Leu GIn GIn Pro Glu
r.Irp Gl | Gin Trp_ Thr L

. | .354 Ala T r Leu Va s Ser Gly
(@ ol SRR L SoboeE oot 0 eBOp S ID
NO: 1; the aeclenijdesronsnoy 9Bpoaitominl A3HGl) TSim9EQAED Nél BlisttenAclige
sequench/alf Ghaitiets GBS 859090 AFFGIUTAAEes; TGl fe¥e f2/0 JE;@%? rlg%éjrﬂms

u His Val Léu Val ro

) 00405110 Arg Pro Ala GIn L
130 to 2%% ﬁg%gﬁ@g%ﬁgfmﬁude sequence o? positions 199 to 2100 in SEQ ID

NQO: 37; the nucleotide sequence of positions 199 o 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;

(i1) 2 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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Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala Asn Leu
130135140 Thr Cys Arg Ser Arg Gly Asp Ala Arg Pro Thr Pro Glu Leu Leu
Trp 145150155160 Phe Arg Asp Gly VakLeu Leu Asp Gly Ala Thr Phe His
GIn Thr Leu 165170175 155 180185190 Pro Phe Ser Hi Asp Asp Gly Ala
Thr Lou Val Cys Arg Ala Arg Ser 195200205 Gin Ala Lou Pro Thr Gly Arg
Asp Thr Ala lle Thr Leu Ser Leu Gin 210215220 Tyr Pro Pro Glu Val Thr

r Val GIn Glu 225230235240 Gl{% Glu Lys Val

la S
add‘“ﬁeuﬁﬁ"er{EA § 0% Prolg‘f’és‘%?r %F&%ﬁ%@ﬁr&l\%l‘%@é@z gherriclstitysequence
of posiigrrrp/Alee 12;9§Q;:y K3 Serlifo Vaht endGly:AlasAa 260285:280i6lY Proio 2079 in
SEQ BroNceu Ghe Mahval &'@e&é@:@é%? L B06L 8 T{E) %‘3’0 Osﬁ]cféggig é\g%'th

S GIu V | Ser Asn Val Ser Ala
numoi é‘{ Sg |H?8&19?Fe%§/t®?@ﬁg @&ﬁ@uﬂmﬁpﬂ@e@ma@de sequence of
posm@%mmmlmzsmmj @ly meefaé,&qﬁ’é@cé&‘}»!@éﬁbﬁs? 19912325 in

A : T A
o mmnau RS e ) T e
mcleg ‘fiéé?ﬂ%fé%ﬁ\? E%%@&F éN‘Eéﬁ@ma%@é@M@@% Gy miglpitideisedance of
posmq@@mieaomsoamm&a Rio: R0 Mal@ﬁ@&@é}é@%ﬁ@bfﬁéﬁdﬁﬁ%ﬁ '%%LSI 766 in
r a S eu

SEQ BN @’fé\%@é@:’%@%ﬁkﬁﬁé’g%s RO fFadoasense S by
(iii) a I&gﬂ;{@@i PR s Wa\?av@gf:@etb@ns @lgawmmmas&asnmmwxﬁdmmg
neuronTpnofhet&roeAlawﬁlm&babﬁéfz&@@@%@Wi@ Woif\éﬁ’t@%’ téL %4%?114%(?'6&?&
COmpr 1 > N :

O T A K
ssque%p/&@q}g%ﬂg@dg@gg me@ﬁE@ |£R/H|C\/ét ﬂda Alal FdidEeThrdce wi pokitions 668
to0 2770et SED 1D NGl W&&M@E@L@ﬂe@%%%ﬁ IRAPIS ﬁ?ﬁégfm NO:

35; the’%!ﬁ‘cﬁ%éi\éas%%r e ier RS PR e é’é?zAsn 5 Bl ens i

Gly Ser Ser
Sequcn@@ﬁ?ﬁ%wsé%?g BRSAsERY I@IW&@QYG&?@Q]{@ﬁée\/ﬁbH@é@Uﬂﬁs&&tmns 15

to 232.His SO ABNE Ytk ath Gl Gl s@ciuéébé é?Bééiﬁ%ﬂQ Tf-E4 S SRS N
43; theéﬁelg Qdy%recﬁ‘lencelgf‘%s;; ornléylsgg?o 15%0 i 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 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
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,

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 Lbx1, Pax2, Lim1/2, Corll, and Corl2 genes.
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595600605 158 610615620 Lys Ser Pro Gly lle Ser Asn Lou Pro 625630
<210> 45 <211> 2003 <212> DNA <213> Homo sapiens <400> 45
ccgcggaact ggcaggcegtt tcagagegtc agaggctgeg gatgagcaga cttggaggac
tccaggccag agactaggct gggcgaagag tcgfagegtga agggggcetce gggecagggt
gacaggaggc gtgcttgaga ggaagaagtt gacgggaagg ccagtgcgac ggcaaatctc
gtgaaccttg ggggacgaat gctcaggatg cgggtecccg ccctectcgt cctectctte
tgcttcagag ggagagcagg gtggtcccgg tactggatat cagggaatgc agccaatggce

15. Thealgt alydemdcaoattagvgickdigtay atagageste argealentRNoRalsiea%ord cell.

gctacacaag caggcctccg ctccagacca geccaactge acgtgetggt ccocccagaa
159 taccccccag aggtgactct gtctgettcg ccacacactg tgcaggaggg
16. A ‘é]é5‘3&%‘5@6@5@&ﬁ%&%‘éﬁtﬁg%%@%écﬁt@ég@mg@@tm@mé@wam@@b
comprggeaaaan(gd4Qiggtieitcgutgeiegngeeeacggeca aggttagagg
>gectegitc900 ctgactgagc cc tcagc aacgccgt
() p%%%%%%?ﬁ%f%%ﬂ e e R R oibaiiagd. 2. 44
46, 48 cgfabiceegt gteegtggac1020 gtgggggaag acgcttectt cagetgegee
(vi)a }B@@é@ﬁiﬁ@?@s%@ﬁ&?ﬁt&y @@gﬁﬁ%%%?ﬁ@%fgﬁg@ﬁo t@ﬁ@@Qﬂ‘fﬂ&geﬁt@r cell and
c C C ag ccacactgcg tcttcegtc dgggccc ]
C D A R ATy B0 550 BBt etion of ome or
more eyt eoegyagdeitbaupigent ofgERRIEIN R CEagIad! 36, 38, 40, 42, 44, 46,
4 or t%% t t]%%%ﬁgrp@ptﬁg@g t tﬁﬁtS %ﬁ&?%?%%%%%@&ﬂ%% t ég%t
. cgce ccgecccag atgec cttgg gatgagggct tcctggagg
(vii) a 5058 %&gdig%ca%vgﬁaggge%ﬁdggﬁ SRS e AR &Eoenitor cell and
encodegcgg e ipderscgdhatisiaicigatcttytgniaganat tiefidggacs £aghegidiotide

encodiAEWRGEAM QA0 UaaeRR0 1908910590 GIRALCHNE JGYCIAINIL 46 48, or 50:
ggtgcccagg ccagectggg ccgtagagacl1560 ttgctgccca ctgtgeggat ’ ’
agtggccgga gtggccgctg ccaccacaac tctecttatg1620 gtcatcactg gggtggecct

(viil) a cydeietdgidg cchediyely aggostsabn GWSiﬁa@ﬁaﬁ@%ﬁ%ﬁ%@%@H and

1B CRCAA06 ARGANCIRERAIH § deiti 293 i
s A A By
° Og]g:?c%gt ’t%g%%é gg =é18gg C 4tg48a6§c%§89 acccaaccaa

cggttactac1860 aaggtccgag gagtcagtcc acccgegtct ccagactcac gtgtgacatc
17. A Hgtﬁﬁaﬁé%% Q)f‘l C cataa tggattgttc tgatttct

.ggagcc gga%980§§g%% gg%%%%@géégé%%oﬁgggﬁ %%ie& h
comprigiybROpRRClert e LIAREISIASi RS Y BDDIS BN RCREINA FgMBEA ey MeiinHiked 1o a
promotédac ewtess tHalrhRN ket e ddysiP hekBdRlR M eSivofrg Ala Gly Trp
. Ser AT - G| Al Gly Gin Hi u
e SEETIIR S ATARAR AEEORNCY SO s o
46, 48. &13%hr Gin Ala Gly Leu Arg Ser Arg Pro 505560 Ala Gin Leu His Val Leu
(vi)a pmﬁ&%ﬁlﬁd}ed&%ad@’;a;@he;‘s{@iﬁe&l ?A@?ﬁ%@&&&g&%&;%ﬁ B{&ggif'io\‘%lleﬂ and

. Ser ro. Ala Asn Leu.Thr Cys rg Ser Arg Gly
B P SR R i G L
more ampe peiindtesaiRoTa PrrarmReeH FHRLBA N6 Lyk 3451009 GHRGH, 46,
48, or Swaﬁﬁﬂdﬁﬁm\@ daloBafclhakah Biidsal iR e E)(I)'tﬁ el 3l 4@ Ser
(vii) a pm%eﬁ%ﬁ%? s%llcycé{%lyé&gr@sgc? lmC 4 %’f‘%@ﬁé&o cagrn%é?oélgmgenitor 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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145150155160 Lou Pro Thr Gly Arg Asp Thr Ala lle Thr Leu Ser Leu Gin
Tyr Pro 165170175 Pro Glu Val Thr Leu Ser Ala Ser Pro His Thr Val Gin
Glu Gly Glu 180185190 Lys Val lle Ph% Leu Cys Gin Ala Thr Ala Gin Pro
Pro Val Thr Gly 195200205 162 Arg L QJ Giu Val Val Ala Asp Ala Ser Phe
Leu Thr GIL' Pro Val Ser 225230235240 Cys Glu Val Ser Asn Ala Val Gly
Ser Ala Asn Arg Ser Thr Ala Lou 245250255 Asp Val Leu Phe Gly Pro lle
Lou Gin Ala Lys Pro Glu Pro Val Ser 260265270 Val Asp Val Gly Glu Asp
cell, whighslwthpecsenrCyes MeTrbinag GlyAsn2pE8badsi@md epRteiAegdsded by
one or FASrErPehbE AEAE ol GlY é(?l&%lygét AN29R3V0 1y %ﬁ%%%,ﬁ%ﬂla and
Yy ASp

Cosl Jhr Leu Arg Leu Pro Ser Val Gly Pro Glu Asp Ala 30531031532
%yrfi;'al Cys Arg Ala Glu Ala Gly Leu Ser Gly Leu Arg Gly 325330335 Gly
Ala Ala Glu Ala Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr 340345350

19. T“né@t%6?&%1¥@?%%'@&%r1@[%@ifﬁﬂtﬁ@%¥§év bR Sen T |
cond 370375380 Asp Glu Gly Phe Leu Glu Ala Gly Ser GIn %ﬁ 3.%% f2 il or spival
al Glu 385390395400 Thr Phe Pro Ala Pro Glu Ser Arg Gly Gly Leu Gly

Pro Gly Leu lle 405410415 Ser Val Leu His lle Ser Gly Thr Gin Glu Ser

20. ThORR Bha 6" Arer-38r 420427430, Rhe Asn ehAla Al Asn Arg ey . .
Gly Glu Gly Gly Ala Gin Ala 435440445 Se}%ﬁ%ﬂs%ﬁwﬁrr%%ﬁt%&ﬁ_geg stpae cell.
Pro Thr Val Arg lle Val Ala Gly 450455460 Val Ala Ala Ala Thr Thr Thr Leu

21. The &it MetiMal 16 Tint GlyieeliAlRAGoAAATRA S0 et ICHS Gy AL GIHIS: dILA.
Ser Lys Ala Ser Ala Ser Phe Ser Glu GIn 485490495 164 Gly Pro Glu Glu
Glu Glu Thr Gly Ser Arg Glu Asp Arg Gly Pro lie 515520525 Val His Thr

22. A mpelpadiefsereRris e &r v arbeianetutat oieaty T i diffeseusasas Glu Thr
GAB Ay daprrosTimAsgshiiycayrvhis iV ebrgisshiabiser §45550555560
B L R RO T T .
nemon@@&@?@ﬁﬁ%ﬁ’?gy sapiens <400> 47 accttggggg acgaatgctc tggatgcggg

(iD) dettetieeotectoniagioato e SIgAHN0lLARRIIUAG ABXAGEHASECEAF A brogenitor
cell, witOR'HAIYYIBANOLAIEE ALLAIERIELD setected from (i), (i), (iif), 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 SEQID
NO: 37; the nucleotide sequence of positions 199 to 2325 in SEQ ID NO: 39; the nuclectide
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
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 NQO: 41; the
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atgacctcca cattaggccc gtggagcetag aggatgaage atcatatgaa tgtcaggetal8o

cacaagcagg cctcegctcc agaccagccc aactgcacgt getggtoccc

ccagaagccc240 cccaggtgct gggeggceccc tetgtgtete tggttgetgg agttectgeg

aacctgacat300 165 gtcggagccg tggggg CC cgccctaccc ctgaattgcet

gtggttccga gatggggtcc360 tgttggatgg agccaccttc catcagaccc tgctgaagga

agggacccct gggtcagtgg420 agagcacctt aaccctgacc cctttcagcec atgatgatgg

agccaccttt gtctgccggg480 cccggagceca ggcecctgece acaggaagag
nucleqiedfcgEnsavartgaye tigeagtad 65aBER FRgRGy UG adietgtel gaitgse@tnce of
posiﬁ@@appgtgﬁ%@qgt@mi @ag g&%@g&%&@éfﬁ%ﬁﬁ%%ﬁﬁ gs‘i%?c?r%%et%tq 766 in
S ot LB AUTLEN Qb i Sl S lCRRISBRGHT 0 ol EobBRAROYRY 45
(iii) 2 pednigedactdeoytyutitapagotaadbgciagtintjogly780 tagetitg et GRIBEYEAHucing
neurorPHRIGERGS €8AAGERIPA BELEHOIGE8190a¢aL 5 g:gr%qggr? goag%% }tr%(fltct: Sltde

tgcgeetgge gegggaatee gettccacgg, gtaacctg cccgeegey
compIT e 5 S B e RSt AbR el HRtger 248lon SE69BO NGt deghggacteoide
sequersyoHyanyactaldiotg O HACREBQID HUYCIatee SHREEEISdARRce of positions 668
to 27706 c ctoceec agtagt )
e S B R I e oo
e lARREG PG AR BEndfic0g 1RGBGERS AGg5Bnoot Ghmandentde
sequentegehpggtaiR0ibe e eeRYrgSRgat AN R CEe AGRIRIRCASHGn e of positions 15

tgtgct acacatttcq. cC tctgactt

o 2RO s A I I D o
43; the qclefeds §°6RR5E Qlgqoatingact AR 18850 B THE-Badig gt ghtagigleotide
sequengeofgagifontciS AL IaSROIUE NAY! e IHAR 19REHIN0H-GBRCE I IS sitions
196 to %@%Wﬁﬁ%@@@p  Gieagcectet ttctccgage1500 aaaagaacct gatgcgaate
. cctggcagca gcgacggcte cagttcacga ggtcctgaag1560 aagaggagac
(iv) 2 pabRicdzeifc sagadeeprgriechngsgelrtotgacacagtdatcd 6208 A-producing

neurontpgticigga g%@%?ﬁ%ﬁ%ﬁ%ﬂ@?% iﬁ@ﬁﬁ%taﬁggﬁgo%ynucl?og{ie

. ccgaggagt ca CcacCcC C ccag actcac acailcttic
com e R T A RN gt
sequen%aé%a@é@giééé ttggedauc bt ot et083 oth@ d OcletBidR 4t &t sPABsitions 668

2770ARTRAIBPNHNMY; AP :
to BQL Bt ﬁ%&%ﬁﬁ@gg‘?ﬁiﬁ&@é &iﬂolﬁﬁ’ol\(&efﬂ g)\ﬁak,g{l?lpéfe? ID NO:

. Leu, L S 5 Arg Gly Arg Ala G
35; the p L R O oI T A 0 T3 DA aa S ) Bt Aevelomiige
Sequenq@q&@ﬁt@mpal Bitr 1784 Giu Fp BIEB4T%3hd GidchdatFe rsdiyicfalis Ssdsitions 15

to 2325ASHD Ginvida G vhe s A S&L ; | Ledh His Mal .
43: the Vgél-gg ADrSocGlg Al’éﬂkﬁo GIn V%I?e%lgﬁeegg%ggé%% y %rf%gf a%gfﬁg NO:
: el VA R BIAGRPPRO AR R P 8 i) SE60 895 Rr o Sdbanycteptivsy
sequencglafmesiticnT hy Rrd Bfuit SEQED THOPHE Arght 001010 Asfaabe VabbSHions
196 to mmg@mﬁﬁéhﬁfhe His Gin Thr Leu Leu Lys 115120125 Glu Gly Thr

Pro Gly Ser Val Glu Ser Thr Leu Thr Leu Thr Pro Phe 130135140 Ser His

Asp Asp Gly Ala Thr Phe Val Cys Arg Ala Arg Ser Gin Ala 145150155160
23. The Irestirxd of el a3ty 2 gvhsh Tinthadbeiphistesep elibesr G Y Qompound which

detects %%%é@&éﬁﬂ@ﬁ@ﬁé{ﬁﬂ@é%ﬁgéﬁt&%ﬁﬁin Ala Thr Ala Gin Pro Pro Val
r Gly

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 SEQIDNO: 2, 4, 34, 36, 38, 40, 42, 44,
46, 48, or 50;
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195200205 Tyr Arg Trp Ala Lys Gly Gly Ser Pro Val Leu Gly Ala Arg Gly

Pro 210215220 Arg Leu Glu Val Val Ala Asp Ala Ser Phe Lou Thr Glu Pro

Val Ser 225230235240 Cys Glu Val Ser Asn Ala Val Gly Ser Ala Asn Arg

Ser Thr Ala Leu 245250255 Asp Val L& Phe Gly Pro lle Leu Gin Ala Lys

Pro Glu Pro Val Ser 260265270 Val Asp Val Gly Glu Asp Ala Ser Phe Ser

Cys Ala Trp Arg Gly Asn 275280285 Pro Leu Pro Arg Val Thr Trp Thr Arg

_Arg Gly Gly Ala GIn Val Leu 290295300 Gly Ser Gly Ala Thr Leu Arg Leu
(Vi) 2 pigGethabl Ry g e A sitd BOSSLOBA5BRANMGGhuAR Mab&htoAll and
comprye bEnkiNo\Vigl i ; His Ser
e Pre @5%%%%%%%%%%%?ff{%a?fé%%%%ﬁb@&%@ 3 30 o

more BRENE' ﬁ%@%gﬂ%\%5emws|€\§§%€2p@é?&:r§sﬁ@§7éé Adh Eludd, 46,
48, or Gly @idéot eddBionAlé @Bly BendBimBlycragRhe kibey st Glth3853 90385400
vii) a bRstERe ly Gly:teu Gly Pro Gly Leu lle .
(1) . §9$41§4{§ gqss%él?%ﬁ [eg%LE IJ%?T I%%é% é{?ﬁ%ﬁg %‘é G Sor ALR PRSI Age!! and
encolLeudPAIBASE B A bxeidernin i e amicropdiGIsGhe GHxBhelcotide
encodiAlpiBinnmiacAR5d 4044 Sesl LGy NO: Arg A5 LelskeuoPro Tar Yal Ard:: 50,
lle Val Ala Gly 450455460 170 Leu Cys Cys Trp Arg His Ser Lys Ala Ser
... Ala Ser Phe Ser Glu Gin 485490495 Lys Asn Leu Met Arg lle Pro Gly Ser
(viii) %P%%%V%ﬂ@@?@é@wm%%@%me@mm GlegThit@lgell and
compriSey Argitiho Asial Asguery Hiaviles 555 20 92ihValddisi kAR JHise 8k AR quence

of SEC-8Y M@j:'ﬂ?‘d %Hr‘ %u&lﬂ@ggl%%ﬁusgé%%%m Glu Thr Lys Asp Pro Thr

sn Gly Tyr Tyr Lys Val Ar e 50555560 Pro Pro Ala Ser
Pro Asp Ser Arg Val Thr Ser Phe Gin Trp Lys Ser 565570575 Pro Gly lle

25. A ivehdsoflsers dhia H8G 5 20aA0Bil % 2889 ¥8r N FRABT, Homo
S i 71 tctcagc.cagcaaa ctgaaccacc agtccctta aaccctgcgt
GAB A e e it b oo
(IV-1) ergtatgore agiaerpyrd0valce gl iy geyddigumagy atycy GgiBecegetacing

and

 neurontBebeetaiGRitltghgc240 ticagaggga gagcaggccce gtcgecccat ttcctgcaac

oo BSOS I T A
controligtaagemeidtbeégd aca 2oligyatactsls guastyeaibe carigycragoaigatpiess the
mRNAQGHERGHGE CHERAYEdBPanslated from the mRNA is selected from:

(v) a protein comprising the amino acid sequence of SEQIDNO: 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;
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,

26. The method of claim 24 or 25, which further comprises step (VI) of selecting a compound
which detects the protein in step (V).



10

15

20

25

30

35

gaggatgaag catcatatga atgtcaggct acacaagcag gcctccgete cagaccagec540
caactgcacg tgctggtccc cccagaagcec coccaggtge tgggeggecce ctetgtgtct600
ctggttgctg gagttcctge gaacctgaca tgtcggagec gtggggatge ccgecctacc660
cctgaattgc tgtggttccg agatggggtc ctgttgératg gagccacctt ccatcagacc720

ctgctgaagg aagggacccc tgggtcagtg gagagceacct taaccctgec
cacaggaaga780 gacacagcta tcacactgag cctgcagtac cccccagagg tgactotgtc

tgcttcgcca840 cacactgtgc aggagggaga gaaggtcatt ttcctgtgec aggccacagce
27. A ordedibut90oigtiar agyaBacagoiugyRaRaReogaaR IEISFOaIgG I08089CEF fes the
steps §99ccaagg960 ttagaggtcg tggcagacgc ctegticctg actgagceccg tgtectgcga
tcagcaac1020 gccgtgggta gcgeccaaccg cagtactgeg ctggatgtgce tgtttgggec
(V1) it OB UARA Y BGIF HieE s U Cohddopusbgaagneuon progeitor
cell; cttecttcag ctgegeetgg1140 172 cgegggaacc cgcttccacg ggtaacctgg
TIT) ¥eEGI650£¢:atgac tactgqgcl1200 tct cca cactgcgtct tccgteggtg
i 9955000 et G280 SAgE el o oo
amyuh g @ ggcggegeeg cggaggeteg getgactgtg1320 aacgetocee

(IX) guagingtjacHpdenigedciciglegalaneatis¢igag 9ggccctgct1380 cgectecagt
gtctggtttt cgectctoce gececcagatg cegtggtety dtettgggatl440 gagggcettee

28 tggaggcggg gtcgcagggce cggttcctgg tggagacaitt ccctgeeccals00
: Th@@@%%{@&?g gactyggitech geeuratdtutgiddiAcpratiiting neuron progenitor cell

is usecdygUgatcpagl 26R10apisiRcdaNtAIYRYLIaAGIgC agtgccegga
accggctggg cgagggaggt1620 gecccaggceca gectgggecg tagagacttg

ctgcccactg tgcggatagt ggccggagtg1680 gecgcetgceca ccacaactct cettatggte
29. A GeBérgyed e coweraueeguitgct Al paatagoaatgneitagosis siistcsgag
(VII) obednngaace|1gaianaash ¢esgasagcly g%ﬁ%%%%?r%%gg%c PUron progenitor
cell.  Adgtcctgaa gaagaggaga caggcagecg cgag accggl ggccccattg
" tgcacactga ccacagtgat ctggtictgg aggaggaagg gactctggag1920
(VIID) ¢piestingatedecitinadiy Biactachanigiceg oy e leagl@teal using the method of
any on€e0aaaaR1980 gaggaagecec ctggaggagg tetcettcctg ccaccaccct ccecoccttgg

0CcCcCe 040 accgetacct tetatgactt caacccacac ctgggceatgg teccecectg
(IX) gr 83@%{%@?&@6@5&? ey (8l ctatet caccacacce caccetegag ctttcaccag
ctacatcaaa2160 cccacatcct ttgggeccce agatctggee ccogggactc ccoccttcce

30. A gEtc et ' cacee gegteteeag actcacgtgt ,
r.éiggatctt c caat %%%g%ggg%%ﬁé%ﬁ: cél%n tgcca a%ﬁ%%eéllg%gﬁaawh]"h
t

compri chtﬁéﬁa g EEAGGHe Q5GP SUp R gEFACR Rt sarelle ta deieettgaepression of a
polynudaatide ey gaydadgitont taeaitiyiod08idgganealtt HEHAGRALS) AGHICIRETR)

below, BARORATMIRGAE 2962361902460 ccacccaata tgcccaccta
. tccccggig taaaagagat ttaagatgge aggtaggecc2520 tttgaggaga
0 2 o G AN NG JSHF 8EISee Gars eI 2380 R0 D

NO: 1; totgaakgédgntaiticen gaigateaic T aiI0TR M0309T0 264 0he nucleotide
Sataggatag, gegegace ctggetetee .
o L
Oto %%Qté?@é%&%é@é&é@@étﬁ%@%ﬁé@ﬁaaémm geZlYacSEQ ID
NO: 37£ﬁmggE@gﬁd$&EQE@gaba@§Q@§i@&@ﬁIW§§ﬁtgﬁgﬂWN@ﬁtg9; the nucleotide
9 1 agagtcaaag aggaaaaaaa .
UG U orotes gE e L
to 1916 i $50dH 2314358 epsipstir Teanass plopnsisapict 94005066 I74 ID NO:
45; the E1EIAG(GI A IIASBNRIS TL1 RO HiISIY - RI6CH GInPrg %f%o’%aé’
sequencSERARL I VB Yabbey LA Bl Bl/a Arg Leu ProCys AlaLeu Gly
N 354045 Ala Tyr Trp Gly'Leu Val'Gl ?rp *hr Lys Ser Gly Leu AlaLeu Gy
(1) a polypstotisk WhedRE ASpALen Prs SRelFoiSdy AtgrEyed in HOSE /Gl dBRing
neuron HOZOMAEG-Aladdahseh GhtfsinddisAsRikeYblisd Ryl Leu .
se J:% I%59095 ASP Glrté.AIang?.T r.Glu Ci/s, Gﬁ%i@é}rﬁ%lﬁ@ﬁ é% Inyae’au,&%Otide
quencger PriSing ail insertion, substitttion, deletion of one or more nucleotides, and/or
addition of one or more nucleotides to sither 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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100105110 Arg Pro Ala Gin Leu His Val Leu Val Pro Pro Glu Ala Pro Gin
Val 115120125 Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala
Asn Leu 130135140 175 145150155160 Phe Arg Asp Gly Val Leu Leu
Asp Gly Ala Thr Phe His Gin Thr Leu 185170175 Leu Lys Glu Gly Thr Pro
Gly Ser Val Glu Ser Thr Leu Thr Leu Pro 180185190 Thr Gly Arg Asp Thr
Ala lle Thr Leu Ser Leu GIn Tyr Pro Pro Glu 195200205 Val Thr Leu Ser
Ala Ser Pro His Thr Val GIn Glu Gly Glu Lys Val 210215220 lle Phe Leu

SEQ IDyN@Gif Ale ﬁbﬂééa;ﬁl@e&ﬁ@rﬁé%f/lp%Qiﬂbﬁ'ﬁ@&@ﬁ@%%ﬁ%@g%?oz5 3
£ Pro eu
L I s
positiogoim Al (A ISEERIR Né)\/lﬁi' thy BerlpdtidesredueSeoMpushlarseldAGP2325 in
SEQ m@m@g%&g&ﬁs@g@@@@ Vb &aly Gl ASR (z\ﬁéssﬁf ﬁ@ﬁ? A ﬁ'&e
Trp rg

nucleoé]i)e & glff%%?n .683 Bg?olgézlggggggé%é}{a Vel HEG g@‘eq_eeq@qmwce of

posnxcgérl%r@lyﬁ}@@@(l@a N@ &y msmﬁaﬁﬁaﬁeqﬁynmmzﬁ@aﬂa flu766 in
SEQ IBINGMte@t 86y @bl det AL GG Wf%@g%%ﬁ%@% %§ﬁ,§ @@i{ﬁ%ﬁ) 49;

(iii) a rvalAs ?deAzla%cPE_c‘f Pro Val Val Thr. Ala Leu 370375
PRl AT B BRI R PR BStRcEyelY smes3d08a546@ X apphucing

neuronEp gat PiceAlla Wi ispbaikdixtalividb T s SepdirpoAstiGiy A0DAAR4ALEI SN de
comprﬁﬁ% H@r@i‘%@d@@é‘ §§1§c@ I@fﬁ&élﬁ&? Pﬁ& L& %%@hg %ﬁé@éﬁ@r kspeﬁwgleonde

sequeri20123430, 1174254 544 445 Leu His He Ser
que“ée%?as N& NS HEDIBSREY BN et Ai%m?@ PEifiARgUsE G IpEGRsitions 668

to 277Gy S AT W Ala iBenlidectBlbAE 470480 Gl ifitg ATS0N SR Lo BBEY D NO:
. : h Thr Lou
35; th H%M@h&%é%ﬁ)&@e%@p@bﬁ %ﬁg '?‘@ %g %8@ Z%S%@? f@' a{i’q_ﬁ; Iggr{gﬁ;feggfle

et Val ThrG Val Ala Leu C
Sequenfg @ AHS%‘FIN PREp %ﬁ%‘%’éﬁé% BN §%@%§5@2@8@%3@%@Nm ofigotligions 15

to 232 P IBIQ Qiérl\gér%wh@tmaebﬁm Seudig 61»@5’&5&055?25491% &@E@% NO
s eGN0I VSO
posxtxons 15to 1766 in SEQ ID NO: 47; or the 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 polynucieotide
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 1o 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,

31. The reagent of claim 30 for detecting or selecting a cerebellar cell or spinal cord cell,
which further comprises in combination a poiynucleotide that hybridizes to a transcript of one
or more genes selected from the group consisting of the Lbx1, Pax2, Lim1/2, Corll, and Corl?

genes.

32. The reagent of claim 30 or 31, which further comprises a cerebellar cell or spinal cord cell.
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178 580585590 Leu Ser Leu Gly Glu Ala Pro Gly Gly Gly Leu Phe Leu

Pro Pro Pro 595600605 Ser Pro Leu Gly Pro Pro Gly Thr Pro Thr Phe Tyr
Asp Phe Asn Pro 610615620 His Leu Gly Met Val Pro Pro Cys Arg Leu
Tyr Arg Ala Arg Ala Gly 62563063564@%yr Leu Thr Thr Pro His Pro Arg
Ala Phe Thr Ser Tyr lle Lys Pro 645650655 Thr Ser Phe Gly Pro Pro Asp
Leu Ala Pro Gly Thr Pro Pro Phe Pro 660665670 Tyr Ala Ala Phe Pro Thr
Pro Ser His Pro Arg Leu GIn Thr His Val 675680685 <210> 51 <211>
2591 <212> DNA <213> Pan troglodytes <400> 51 atgctcagga tgogggtecc

RO GREIAN O CNeHAL.A9A9000S &fggqg R e o

33. A
cta gctag ttcag ggac taa ggc &5 995d¢
‘g%gfg}ﬁ@;%%b Sy e RyghT R 6‘&5 gcagccaatg gccagcatga
(‘V) a moten‘acatﬂmgdbmmﬁma@e@mgﬁasm@@ Ryantgle AgaCtagags 4o 44,
46, 482gFagYCCIC cgctecagac cageccaact geacgtgetg360 gtacceceag
cceceea ggtgctgg ¢ ggccecctetg tgtetctggt tgctggagtt420 cetgcgaace
(vi)a IP@%% EREESEHdE aththBlgreiugtrgineusn toogagatgoell and

compxwgtmcfzgﬂlgg atg@ mmﬁs@ﬁ@ﬁg%ﬁ%ﬁ&@%@ﬂﬂﬁéc% RGEG619986ne or
citaacc_ctgacecctt tca t accttt tct

ore A %%a%%ggca& e P S dsoer. 20, 32,44,46,

48, org a”@&?@@ tiereteacagapgigasn tgtetsls tycithencabattgrayghg?ae

(vii) a poagROBags: Kﬁéﬂiﬁﬁﬁ@ﬁﬁ@%@1§%@ﬁﬁﬁ%ﬁﬁgﬁ§fﬂ&?&9 REAAEBO and

d ag accca t ccaca acca c ttcclacaaa tccg cttct840
eneo ﬁ%a%ggg% i I%lcc%gogtl:(g%%ag chgglgzgstgfb%% &t}aag% ERgEHHOR gt leotide
encodl@g e %@é@ﬁgg@w ctatdiEdb Adagidade, AGgRRIALS 42, 44, 46, 48, or 50;
and gggcctgggg960 ggcggegecg cggaggceteg getgactgtg aacgcetceec

cagta c ct ca 1020 tctgcgce tcctgag gggccctgcet cgectccagt
) < e L ToB PG 0O HEk Rl R ggemeon cel and
COMPIIRRI AFFEHHY Grid cageygstiny icanTisioy hidayadaiticonighessino acid sequence

of SE(DHI2g0CUCA, %gggcgggdcgggg@qg 1@@%]5%0 atctctgtgc tacacatttc
ggggacccag gagtctgact ttagcaggag ctttaactgch6O agtgcccgga

accggctggg cgagggaggt gecccaggcca gectgggcecg tagagacttg1320
34. A reagestdotgageggstaytdeguiggagdig Bevgutghringaangastsiaatiatgotei38hich
compridégaCHINGH AR FH IS AIaEII8COG FACRIEARA0 SRIGRAS UG ligiccaaglad0 L. o

. taaaa aacc tgatgcgaat ccctggcage agegacgget cc g cgcy
Promotgh R& %ﬁié%o’%é&a 6%9(:;% Jes0eQicdy gseeddérgyiceccattg

(v)a P@ema@w&mmﬁ@gm@@w@%@@a@g Qaglelggame, 38, 40, 42, 44,
46, 48, ¢CRRAJYACC caaccaacgg ttactacaagl620 gtccgaggag tcagtgtgag
cctga ctt ggcgaagccc ctggag%agg cctcttcctg1680 ccaccaccct ccoccottgg

(Vi) a PR, P tPT R SR oA SEA BAeak e duina ey eandgy agertioc el and
compnmm:aga@mmlgggcea@gmhgmmmi%@@ﬁﬁﬁﬁ@i@%ﬁ@?@@%ﬁg or

more mﬁ%%%ﬁ%%ﬁ%ﬁﬁg%”%@fg&g%%tg %ﬁigg)g chga%‘g’aé%gﬁa‘f b CC44 46,

tgtgctgcec ttocccacac ctagecacce gegtcicéag

48, or 30x GRS A ATHEROhERE CrcRaAt A Beh ity ineds0 ﬁgh@tbande@amQ
(vii) a rosgyabaay $&j@ﬂg&¢ph§@ﬁm@&1&3@@3&ﬁ§ﬁmﬁﬁlgaﬁﬁg&9 ﬁﬁ%emtor cell and
encoded B0REANIRCAIIA G A0RAG5ATL OlatACAglE Agclo s 08‘2100 PO scRotide

ccCaagtggg agcaacgtgg ccacccaata tg cccace
encoding gt i @a@@eét%%@c@ma%gwgﬁgém&z 44, 46, 48, or 50;
and  gggcagtggg2220 tgttgggagt ttggggccgg gatggaagtt gtttctagec actgaaagaa

(viii} a &%@Eﬁccﬂgt %gge(iectively 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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181 gatgaccatc tgcattgaga ggaaaggtag cataggatag atgaagatga
agagcatacc2340 aggccccacc ctggctctce ctgaggggaa ttttgctcgg ccaatggaaa
tgcagccaag 2400 atggccatat actccctagg aacccaagat ggccaccatc ttgattttac
tttccttaaa2460 gactcagaaa gacttggact @&aggagtgg ggatacagtg agaattacca
ctgttggggc2520 aaaggggatt cttgggataa aaatatttat gtttaataat aaaaaaaagt
caaagaggca2580 agtgtgtctt a2591 <210> 52 <211> 643 <212> PRT
<213> Pan troglodytes <400> 52 Met Leu Arg Met Arg Val Pro Ala Leu

encodeebVaht etitheis Bhe-Cyddohe Koi0leAtgalyoasiiia GHYHRIOLRer P@ Liml1/2,
Corli FA@&P@&@ % Gin Pro Glu Asp 202530 Leu Val Val Leu Leu Gly G

Glu Ala Ar Leu Pro Cys Ala eu Gly 354045 Ala Tyr Trp Gly Leu Val Gln

Trp Thr Lys Ser Gly Leu Ala Leu Gly 505560 182 Gly Gin Arg Asp Leu

36. THRN@AZMnT b8 STAELT YIahi He BerCivan65707580 gﬁlé‘eé?c’*ﬁ%eqm cell or
spinal (_J)n(%—| gHAsp Leu His lle Arg Pro Val Glu Leu Glu 859095 Asp Glu Ala Ser
yr eilh Cys GIn Ala Thr GIn Ala Gly Leu Arg Ser 100105110 Arg Pro Ala
GIn Leu His Val Leu Val Pro Pro Glu Ala Pro GIn Val 115120125 Leu Gly

37. The RS MaloseEethal ThL
@@1 Ser A%g GI)C/} Asp Alaﬁ;\?ﬁ?o%{é%%ﬁ%i %%Slb% %ﬁ?ééﬁ%; getemon 8

2 Purk%[ni/%fg 155160 Phe Arg Asp Gly Val Leu Leu Asp Gly Thr Thr Phe His GIn
Thr Leu 165170175 Leu Lys Glu Gly Thr Pro Gly Ser Val Glu Ser Thr Leu

I
. T S04 10 U AR AN i

is dI4 Th&[
"Thr Val GIn Glu 225230235240 Gly Glu Lys Val lle Phe Leu Cys
Gln Ala Thr Asp Gin Pro Pro Val 245250255 Thr Gly Tyr Arg Glu Asp Glu

39. A pASBERGI Hesf@f JAELRY %_M?Eé%&t@ g@@ %%r%é%@zli‘%)ﬁeg{;nég Béﬁ%ri]‘g cell for

Ala Ser As Pro SerLou Ser Gih V
use in BEPRG P EU R EUrPF R BIEF dreoRssBon o sa0B ir Giginsp Thich can

hybridivatCypalrpuieGid-ReteGlyl frurSey, Gy, Loy, G 30534R34.5338 Sly Gly
compie%@ tﬁ:'ﬁcA’iﬂér Thr Val Asn Ala Pro Pro Val Val 325330335 184

in Cys Leu Val Phe AIa Ser Pro Ala Pro Asp Ala Val Val Trp Ser
@) a P‘&‘%}%‘% PRTRESRE e RrpRatids esenes clipsiioan] Bhie?g8the SEQ ID

NO: 1; lthei Vel QTRB AB38HGI 0 MrsRhaLIQ Ala m%us@qr mm@%%{ekﬁié@ﬁde
sequenbd %%Msﬁ%h§§§§?9§9§6 99 é@(?ﬁﬁ i()% Lﬁj %—I 3 I!lll?c 26t %e-lc_lggrg:leno positions
130 to 2232 in SEQeID?\ETO gS 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 1D 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 nuclectides, 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 nuclectide 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 sequernce of
positions 199 to 2100 in SEQ ID NO: 37; the nucleotide sequence of positions 199 1o 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
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405410415 Ser Phe Asn Cys Ser Ala Arg Asn Arg Leu Gly Glu Gly Gly
Ala GIn 420425430 Ala Ser Leu Gly Arg Arg Asp Leu Leu Pro Thr Val Arg
lle Val Ala 435440445 Gly Val Ala Ala Ala Thr Thr Thr Leu Leu Met Val lle
Thr Gly Val 450455460 Ala Leu Cys C@g Trp Arg His Ser Lys Ala Ser Ala
Ser Phe Ser Glu 465470475480 185 Arg Gly Pro Glu Glu Glu Glu Thr Gly
Ser Arg Glu Asp Arg Gly Pro 500505510 lle Val His Thr Asp His Ser Asp
Leu Val Lou Glu Glu Glu Gly Thr 515520525 Leu Glu Thr Lys Asp Pro Thr

SEQ IRSN@I§ 7Ty Thyr wyslassidargBiynttab 530585540 Ben\akSen Eem $Brisu 49

o r Gly, 95560.Pro P oSer .
O e e o R R % B R A i
men OB, ey RSV B 5725 AR Ty fome i S80B B8O A
comprﬁiag;lw@olm@id’dwmﬁh&@moﬁ@ﬁlmmg’Naﬂiﬁﬂ f¥g ghiQTilrz]fﬁfiQ%Oéudeotide

r1ser, A ) Lel Ala Pro Thr Pro ..

S""q“eﬂgﬁc%gé%’%%@ﬁ?ﬁiégggﬁ%giﬂgz@ﬁ@%éﬁ%%ﬁﬂ gl oppitons 66
10 27 7elas RAbbN B3 g dug Y i Hotters e ehgesigey §¥eydadRin SEQ ID NO:
35; thegygieaiiggamancagloestitetaUDict N0 gAGHNG tU0RUSAPL! Bacl9caG .

t 0 cagacga acctcca ..
seque%%?aggﬁgﬁg(gﬁﬁg%%g?%%gg%%mggggﬁa%tg}?é?&&%ﬁﬁﬁg@m of positions 15
to 2324k b g B e Ge Ao haoRAOTIAcgdéag in SEQ D NO:
43; megga@@nmgmea@@@a;mmma&ct@myﬁgsm?@cm%@g@%tﬂﬁ%g&%e

- c c cgtgc aggcctggcasso ceccacttte,
B o NN R e R R R R
196 to é&ﬁcﬁh%@&% attty Hitbagtgga ctaaggacgg getggetctad80
(iv) a pOUBEGTERRR SU0AERILE REESIONIAG COUIACHa? LAISRYNLAR maﬁ%}gé%mg

tg acctccacat t ccgtg gagctagagg atcaagcatc gtatgaatg
neuron B R e R e oo
comprigiggcdsoBid aiste segygreg g cusiepy gt AR tncRigDtEb ARt #20nucleotide
sequenCEISICSISIE BEATCTHAG 19 HOTLEAT CRIACACGIY: AACIIGIY SQELE%QQQ P8 Qitions 668

0 27 A (kRS i DAt oK i ALY gLt MgagSR D NO:

7 ing
999 »
35; the prelengisteonaugeey gHoosi G teaty e Rigaciiiea iy JHagUaca-caRgligiaas
sequen@CHHAGREBE6Q @%M&%@@M@@@}%%@%?ﬁ%}% SRUgF ﬁgﬁa%ons 15

020 gtcactttce tatgccagge cacagceccag cctectgica cc
0232 e i L6 ElToIEst QU gt criemiablyp SEQ 1D No:
43; the ayalenfigy sagemyetichnasionscgaotgl 650dgSEI0 CydYROHc thgcRRIEEaE:
sequend@ @FRASHEEAOC €986 12 4P ACRIESIA9 AGotgcadL L9gge %gaigt?nce of positions
196 1o f%gcgaaaqc%gc&g I}g?gﬁgé%;%ggc cttgtcggtgl1260 gacgtaggag aagacgcctc

C CcQ ggaatccgct cccacgggtal320 acctggaccc
gccgcgggga cgcacaggtg ctggcectccg ggcccacgct gegtcttccc1380
40. TheQRAPAYARFECI290A10C AGGCHALLAG O1'9GAT0Y, coga

gg-ggoduc'
.gctct c1440 cggggcggtg getctgcaga agctagdeig a‘%?t acy e leEt
prozenith el Hhereiiy e AR BB P e A8RRE ssghoegaivehgrgian
cerebellagttdybtbBBiicing neuron progenitor cell.

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 polynucieotide of claim 39 or 40 for detection or selection, which comprises a
polynucleotide comprising at least 15 consecutive nucleotides of the nucleatide sequence of

claim 39 or 40 or a complementary sequence thereof,
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tccceccaccce cagaagcagt ggtctggtct tgggatgagg gcttcctgac ggcggggtcals20
cggggtcggt tcctggtgga gactttccca geccccagagg gectcaaggg
acagggtccal680 ggcctgatct ccgtgctaca catttcgggg acccaggagt ccgactttca
ccggggcttcl1740 aactgcactg ccoggaaccﬁ& attgggtgag ggaggcaccc
aggtcagcct gggccgtagal800 gatttgctge ccactgtgeg gattgtggec ggagtggcecg
ccatggccat gactctcctt1860 188 atgatcatca ctggggtggc cctetgetgce
tggcgccatg gcaggggtca gtectotttc1920 tccaagcaaa agaacctggt gcgaatccca
43. A pggageany sngibr datpetbvagolyotbatidecagyage afjelbggGat o 42.

cagcaaagac cagggcccca tcgtgcacac ggaccacagt2040 gacctggttc

atga c agg acccaaccaa tggttactac2100
44, A %%%19 K C%%r%%%& é%g gg& Bég@g@%@@ms 39 10 42,

aggtctcttc2160 ctaccaccct ccteccetct tggacctcca ggaaccccta ccttctatga

45. A SHERAIGER H9aCa 1901 R lec6 99 t
Loaetcaccaca gﬁﬁi Q%I(jé(:oa tut agcttttac c%%%%g?la @ﬁggﬁﬁgﬁﬁgﬁf}mh 18
SHOWI B BB S, laﬁggc@a a ctcceecctt cecatatget gecttccecea cgeccageca

cccacgtctc 2400 cagactcatg tgtgacatct ctccagctga agagtcctgg gatcttcaac

46. AntlgeRLRAR ca aactggcaac cctatcctt
Caaaattz%géf?%&ccgggg%g&ﬁg%gagé&a%[a&t %%@cm ncxg% f) enitor ce (fi for use in

e e AR ECAHS @@@@mmﬁa@@w@mw@g@nh@m toa
protemggigcmdtﬁ*gnagagggat2640 ggggacaggg gttatgggag ttagggacag

(v) a pRAEARYIRAH L0 1GCaR: 19RARGA24 00 ¢ f;%‘%g%; ? 38, 40, 42, 44,

ccacattaag aagaaaggca acataaagca gatcaag
46, 48 égtt&ztatc cctgaggggt actttgtttc acccatggaa ttgctgccaa2820 aatggccatt

(vi) a prattoochgyigacienhaga dggassctat stEAAL iHaGRILE g&ﬁ@ﬁ?@%@ﬂﬁgfz cell and

C. taaggaca tqgaaagc tgtt
comprifl9RRIARES HURCEEAR ggeacg.@t%ga e T, Seletiomobene or
more AAB0 ACISE AR a@ﬁa@a apas 6SER 15500 224234PT 3R 1> B4, 46,

48, or J0LEBE/ Uk Meai&mgfﬁpﬁ m?na y@t@?ﬁ gmegéy A@Aa@ﬁagﬁe@fg'y

e SN GiIN FPro .ser aerorgroya
(i) o Bl Sl L SR B S Koo e e iy el nd
encodegdsRy ?WM@B@? they 'mdridizeArg GiysGlugestidoadiftaTp Gyl GludRittide

encodifpehArgnbAbEE0 Alguele Gy SHY Rro@ly Gl SerGlye!
Arg Lys 65707580%% Leu AE{DGIy Lys Pro Val G%%%nxgl?]ﬁ%%&a; or 50;

an lle Leu Gly 859095 190 Asp Thr Leu Arg Met Leu Val Pro Val Leu Lou
(viii) 2 prgieigdiBbispRE TS V0DT0850 ihauGNE Glyadydie GlyrbopAlgeRIeHis] and
comprif2hard auieinkSinsEEaLed H&ﬁﬂg@@%ﬁ?ﬂ 1n Mal, I‘lcsetﬂel‘ﬁﬂ éE' VA3 3Reanence
r u y u 35140 Gly Asp Tyr Arg R/EE' uvar
of SEQ?@? $hg}° Eg(%s {Gr%% i J% A 5&41&8"1%8155160 Gly Gly Glu Arg Asp
Leu Pro Gly Trp Ser Arg Tyr Trp lle Ser Gly 165170175 Asn Ala Ala Ser

© eSBorie i e el o SO

1 Lou Val Pro Pro Asp Pro Pro GIn 210215220 191
Leu Thr Cys Arg Ser Arg Gly Asp Ala His Pro Thr Pro Glu Leu Leu

48. The 20H888¢ 8P cLIMPIE A G/ASRGIHIRIAYY el‘;%'lﬁ;%%t%g é%‘)r%zljlgsﬁa%ethpérgn?re or at

Thr 260265270,
least six consecufive amino acid residues of the amino acid sequence of positions 21 to 510 in

cerebel

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 & polypeptide comprising at

least six amino acid residues.
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Pro Leu Lys Glu Gly Thr lle Gly Ser Val Glu Ser lle Leu Ser Leu
275280285 Thr Pro Ser Ser His Asp Asp Gly Ala Thr Leu Val Cys Arg Ala
Arg 290295300 Ser Gin Ala Leu Pro Ala Gly Lys Asp Thr Ala Val Thr Leu
Ser Leu 305310315320 GIn Tyr Pro P&Val Val Thr Leu Ser Ala Glu Pro
GIn Thr Val Gin 325330335 Glu Gly Glu Lys Val Thr Phe Leu Cys GIn Ala
Thr Ala Gin Pro Pro 340345350 Val Thr Gly Tyr Arg Trp Ala Lys Gly Gly
Ser Pro Val Leu Gly Ala 355360365 192 Pro Val Ser Cys Glu Val Ser Asn
Ala Val Giy Ser Ala Asn Arg Ser 385390395400 Thr Ala Leu Asp Val GIn

: I ' 405410415 Ala Leu Ser Val Asp
2 e oyena s SRt Sy R B
cerebef @t ISry TGP FHPTIH TICARIAYG OIS sintke 5140145 Ghy Visiigen
polynuilacSide Gyt Bxo H@ﬂﬁmﬁ%{@ieéﬁagfdega&%@rég@@f%%gﬁgiw

A U gro y Leu ser Yy
?eiow’?%t%% (()3_| E-Gg%{é }S{%th%%;gqéﬁjg%ﬁ? ?mgeu Thr Val Asn Ala Pro Pro
(1) 2 polgRUGRREe YamMpAISTHE eaeleriidessamiaceef AtmiBhesLISE Arg T8l RISEQ ID
NO: 1%&@6&@5&&@3@%’2156@@%’3%@1@\%?@2&]% Eﬁlg%@ig 'Ng@gli% L§&€1§S§de
V. . r.2he Pro Ala Pro Glu Gly Leu Lys
sequeriy Oéfi%%?gefé’%gﬁgéégg'g%%@ﬁéﬂﬂ s DT PR R RS EgoTiions
130 to g G BdP HepiPhd 5eBs rosiestidis syl Riigoksiny $9Bhn AlE0Ag SEQ 1D
NO: BASHEAdig:le@tic% %@i_ll@n@éy?%!ﬁbsﬁﬁ@i@@@gggo?y%@ i}'ﬁﬁé@?ﬁﬁ\/ﬁ% l.%}{\{é&ﬁﬁété%otid@
eu:-L.eu K. a a Gly Va a Ala vie

seaven B TR T S e T 0B DSl Vb srlgtpogsaogiions 19
to 1916rip g NSl Al BIyGlacside Saruehes 675630635640 Set 936G BHYID NO:
45; theABBIEGLY BbaichHE FRToo QN el Q 4 Prodie
se uE::;Val %—Iis Thr,&%{%ﬂs ﬁof‘soggqf}&é I%%ﬁ?gﬁ%?%@% %%d&g% %gie
quen ey BRTRPLYS Agpff?[ ‘ﬂ% @& %%‘}%yr Lys Val Arg Gly 690695700
(ii) a pajgmgdsoyide SeeadingSeprottinGhaGiustlePrel Gy ity sedyih @ UGRIBA -producing

neuron PRSLeHX6L LR AMELWIRED BRSS9 %ﬁ&&&cﬁ%ﬁ%ﬁ:@%ﬁ' rc(i;lé ribgrg >;-guhcrh:otidr::

seque Phegé%r.725730.735 Asg%%e Asn Pro His Leu Gly*Met Va )
IR TR AR PR 78 Sy Areiny e{prearmhereiupPke s rod/or

additionpg) gxie FrhecThn SdeEEEG0 B@Ber 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 1D 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 1o 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 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 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 8EQ 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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Tyr lle Lys Pro Thr Ser Phe Gly Pro Pro Asp Leu Ala Pro Ser Thr
770775780 Pro Pro Phe Pro Tyr Ala Ala Phe Pro Thr Pro Ser His Pro Arg
Leu 785790795800 <210> 55 <211> 291 <212> DNA <213> Atrtificial
<220> <223> an atrtificially synthesized7;9;equence <400> 55 aagctttcta
gagggcccgt ttaaacccgc tgatcagcect cgactgtgcec ttctagttgc60 cagccatctg
ttgtttgccc ctceeeegtg ccttecttga cectggaagg tgccactcec120 actgtecttt
cctaataaaa tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct180 attctggggg

196 19t36gdto55QéRdyacddc maggggagy attgggaaga caatagcagg240
. : tcga, 929 56,
(iv) 2 pRIgRINGOT;AlacHgtggd &Wﬂ%&%ﬁ@%@i g;‘egg%g%%;t?ﬁc%;@% “producing

<211> 32 <212> DNA'<213> Artifici

nenroR eSS AEe e teh2a g% 58 eheatraerrsetidreity sygdyougleyse:
compiEl Q6 rudddtid8ReqRd Az DRNAsEA6: s 218 2oArtiicial $220m 92837, 3R nucleotide

e L e —

t0 2770 505 B G R S g A geatiechgon gt in SEQ ID NO:
35; thegutcimttofilseqtgage o isitiota BPETattl alotietiteraRISICHC e nucleotide

: (@ c cGelt cettetttct cttatcttcc .
seque%giga t%%%%%é%&gétgi% é%%%ﬁ?%;&%oé tﬁfc@%@ﬁﬁg% SegHgRee of positions 15
to 232&8&@&%@%@@0%&@@%@39&@&@%@&@@@ reattorabl) tacid@amBEQ ID NO:
43; ﬂlagmmm@@%t@tﬁtm petitastat Wﬁm? fﬁ%@g@%?@%@?g%acieoﬁde

: a cacgaac ccaaagcag .
o O O PO
196 to qitetdpigrdd iidiet 4480 gecgggeaat gaaatccect gtcageacat gecaggaaca
ttctttggty cctccccage540 cegggtgace ccaaggecce gggagageat ttetgatcag

tcc agctcaggat600 ggaacgca t cctg tgtgegt aaggctacaa

51. Th%g’g‘g?b%?gg%%gcén . éxg%%%%ﬁl?léﬁgﬁ&c %%%%c%%é%i‘%f’gé@% A-producing
neuronRIREssEEEIgBtFRgRI A gudgyastERel iyfigita-prehagag aguaig gensattor cell.

agagaagcca cttctgtggg tatgggttgcjgo agagtgtgcg tgttccaggg gagacgagag

C tfca tclgtggacq tatttggagt840 gtctcatatg ggtgtgcaca gagcatccag
S T L e B ABRE LGP A0t gt 8h sirgigraietiaacgc
polynugisatidiermaysutetlpeg d cotgggadeimcigandensicigatiacel @eaecRlgigd from
@), (ii),a@ﬁgm@%&ew%m%@%&&%é%&%%g tigtgigtg

tatgtcttgc taggatgatt tatcttcttal080 a cgtctttaat tccatctccc
ccctectcct cctectecat tectaccecec1140 ttetcatttt ctgtcactct tgetgecccce

53. Theigiitétgrybetippaktitagangeaiang tigR gatt-GUr CigEEONESRAATEEI]
poIynu&@ﬁﬁf@&%ﬁﬁﬂ?@g‘%ﬁqgéﬁgﬁ@M%ﬁg%gggto%g%@aéf}gﬁﬁct%%%%g%gltct:cted from

o s actgttc, tcttttgccc catattccct1320
(1), (11),% 11 ), ax%, ((‘ws:tbe OW, or a complementary sequence thereof.

54. A GABA-producing neuron progenitor cell for use in regeneration medicine to treat
cerebellar degeneration or spinal cord injury, which has been detected or selected by usfng 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 SEQID 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}

(vi1}) a protein that is selectively expressed in a GABA-producing neuron progenitor cell and
encoded by a polynucleotide that hybridizes under stringent conditions 1o 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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acaaacctct cacctcccgg ctgcttcttc tccaggaggc agtccaggca tctggectgal380
gcccccctca cagctotcta ccaagggtga gecctetggt ctttetttcc cacccagecc1440
cattattgat tcattaccct tggtccacat tcccatctcc aaacctatca acacctcctgl500
ggcaatggat tgcatacaga ccaagccagg aégtctgcta tggggccttt gccagatggt1560
atctttgggg gccaaggtgt agagctgtca gttgctggag cctttaatta gtgcaaacct1620
tctacactca cctttggctg ttttccttct ctgaatgctc tggggatccc aggctctccal680
tttttccatc ccgtggeccc agagtgccag gaaagggaag ctgtgtcagg tgtctggaaal740

and 198 aacagcctct cacctgactt cctcccgggg ac'taggagt Getgggcetca

(viii) a t&%&%t%é%91%&&9@@%{99&@%%&3@%@@%@9@&& aggestastaell and

. ggactctcttl860 ttccaggece ccagectgcea atcceiceac tictacagga cicageaca
comprigty AR AGHL0T0L GREGRECRLREEEY Y EH BN FYYE A %‘&&%&éﬁgﬁ%mm
of SEQtygalgicaad 980) asccagtagd ittaagcttidagastagac attctgaaac tggctcaact

ccaccacact2040 gcagcctgca aggettctca gccagcagag aagtctgaac

tatcccectg gggcaagtce 2100 aaccctetga tatttagaag taccagtctg agceccaaat .
55. TheghohHtAPTCHY RO IBPE AT A BT LA ALEE 0 SERATHE LEChaeRE s eing
neuron GEOGEICLAGLLOCHCaRRARD gagdicagogitCheRécam digitetgecragqigaanigor cell.

cgtgggaacg cccagctggg 2280 ctgcaccgga gctgtcagga caagctgtge

ggttcccagc ctccetcect gectgecaga 2340 cca_gggcact ctgcctce cagecgicg

56. ThecoggAdeis SHREBACTCTURTRRFTRIEL PA 00 YiFacthbly utitaggR® anticody
binds t198§GRGAGEHEGSIepatAgaiggdieniggdenaghacB34bf geastettg acid residues of
ga a cggotag attceta t . .9
e e e g seeo.2,
4, 34, 3gagBadfrabl téicttett?.ciatiyctcct aaatggtcct tcagcacctg ggtgecotct 2640
ctccgacccg caggcccacg ggagcctgag ctccgectee ccagggcgeg gaagctggeg
2700,aagcceca attcccatt tatagcettgg tttccact C :
57, T G 8 At B e R S AR R Ao e
antibodydgindrctie RAEERICS RREERE dldsesitia assnngdd Bityeaggty 2880
tccaactcga acaagggccc caacttggac tcagatgttc ccactctcag accccctgat2940
aatgccgtcc gcacacaagg cgcgggagtt tctcaatggg aagaggecgg
gactctagga3000 ggcggggcga ataggattcc tccecgectag tgggtoccte gcagtectag
ggttgcaacc3060 cttgagcggt agagaacacc ggagactgcg gatgagccag
atttcgggga cataaaatct3120 tccagcccgg agagaattgt gtgcagagag gggctccagt
ccagcgtggt gtgagaggceg 3180 tgctatcaag aaagaagttg gaggggaacc
agtgcaaccc taactctgcg agatcttggg 3240 gtacacacac tcggggg ac ¢ 3261
<210> 59 <211> 798 <212> DNA <213> Mus musculus <400> 59
ggtaccatgc cgcgctcctt cctggtggat tcecttgtge tgegggaagce cagcgacaago0
aaggctccgg agggcagccc gecaccgcte ttccectacg cggteccgec
gccgcacgegl20 ctccacggcc tctcgeecggg cgectgecac gecgegcaagg ccggcttget
gtgcgtgtgt180 ccectctgtg tcaccgcttc gcagcetgcac gggeccoccog ggccgecgge
actgccgcta240 ctcaaggcgt cottecctec ctteggatcg cagtactgcc acgcacccct
gggccgecag300 cactccgtgt ccecctggagt cgecccacgge ccggecgegg
ccgcagcagc tgctgcactc360 200 taccagacct cctacccgct gccggatccce
agacagtttc actgcatctc tgtggacagc420 agctcgaacc agctgcccag cagcaagagg
atgcggacgg cgttcaccag cacacagctc480 ctggagctgg agcgagagtt cgectccaac
atgtacctct cccgectgeg gegcatcgag540 atcgecgacct atctgaacct gtccgagaag
caggtgaaga tctggtttca gaaccgccgg600 gtgaagcaca agaaagaagg
caaaggcagt aaccaccgcg gcggagctgg ggcgggggec660 ggcgggggcg
caccgcaagg ctgcaagtgc tcttcgctct cctcagccaa atgctcagag720 gacgacgacg
aattgcccat gtctccatct tcctccggga aggatgacag agatctcaca780 gtcactcegt
aggtcgac798



