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[0131]

[0132]

[0133]

[0134]

[0135]

SS50] 10-1438841

(8 Hof, Feprrls, wElgesh)) e E£Faht, ol @AHE AL ohidh. 1B, WEHZAE RU,
AW A7) BAY BF DNAEREE)E e, o BRHE AL ohyv], W@ Heprv|sst u @
d Beerls 0 E@0d. A2Y 04E EE A% agee] nud WE'E fedtn 148 35
of WMEEAE %3 AMACE) FEE INASH o] FAA Y DA F 0B TP MEt 57 AT
of S8 fAHE AF, o WMEHE A4 BD Boo] AA] FREEA AL s gHon BAd 5 9

A, EE %3 sl BEE F A

"~5 Fgste A AErolt ofF =, MAF E/EE H9d o, o] dwld ke JEHEE dEstE AES
fete AMAES omgitt. A AES 3 SHse MG, JEE B/EE 354 M9 F ddEHe JPEHE
5 #9shs A4S 2EFE = Ak 9 Ad2A = RNAR AR S DNA Abe MR, el woE s
RNA MY & t5 et i AdS J4 A A9y, d4 AdeRE fdete v-13 A4 & o&
xgsitt, AEe 48 E9, 54 55 HAXE U I+ HJE%(codon preference)ol AE-E& 97| fa, Y
ANET FEA IS o8&l AEE X AoZE o3 % .

ool ARGE "SA" 2 DNA HE= RNAY g ok AR g, S a4l o8 &vtEA F5(read-
through)d =+ AL=F REo|FH, o] ko] o) THE = ZPPH =Y T FF& WAANIA d=, HE

=)

=
d wEULEHES 23 = v

4 Al o
AAd 1: &8 2-slo]BIE 273

5-HTyp 78419 7ol dig ola]lE H7] f1al, &% 2-3fo]lBels ~3ggoA] o F&Ao AHA AxE U

244 % 106719) oA 2FES 2Aeld@rt. of WA A AKAN B, FHER-4-FR-3-EY
SGEAE onldol A4 (overlay assay)& FAATE 3007] olke] FEES MuH ulA ol AEAZ
3}, o] 2ESL

F32 10)7)(bait)E ARSIt HES 5-HT F8A A WA AEZ W F£32(226~3119H oln|we2hE A%
cDNA E ¥ glo]H g ZHE PR TE3taL, o5& W7 pAS2-+-2l WE 2] Neol/Sal Aol MHEFZ Y5},
GALA DNA-ZAH =l &3 @ 2x FAARIT. oA B4t fﬂ% YRS olgste], 5-HTy F8A-17] S
neg g8 oF CGl945°ﬂ P2 AFAITE, 3-GAL4 DNA 2% Z=uQl A& ALg3te WY E3igo) oF o]
3 wde] F7)9F wd #£F& A A, pACT2 HE H cDNA goluggls A% #F YI87ol A A
ih:}. ul7]e} Holol FA = FA HIAES YPD wiA] AollA wo]® (mating)Al7]aL, ©]& 3|AElW B E
B &A1z @] dis] AeAel wj X (-LWH) Aol ==Ech. pACT2 HE ¥ cDNA ZolB#g=RE Hfsts
= 2-D-7

71 A

B-ZHEAUA 2EH FHA] ] FEAE|Ro|Y}, o]F EA|EH FEROZRE 44X FF
Azstth, Holel AYE-S PCR(5'-CGOGTTTGGAATCACTACAGGGATG-3' 2 5'-GAAATTGAGATGGTGCACGATGCAC-
ol eJ&) FZA7)ar, o] wolql WE 2]t Q= (5'-GGCTTACCCATACGATGTTC-3') & AHg-3sto] A<
273k, BLAST Aol 93l plle 8 Hold Aoz I, pll Ho| ZEau= FEL aRZ R
Aend oz FalEo], DNA 532 Y& d=Alglx|ot ZEbol(Escherichia colNE & ASAIH, A5 &
o] Bolds H=ESY] Hdl, (i) 99 5-HTy F&A-77 #E, (ii) o] & (transactivation)ol| 3|
H2AES nv)7] gz #E, (ii1) @AKol = 2719 718k vz #+F2E<2 pRP21 2 CA115, ®=&= (iv) 5-
HT1, 5-HTy, 5-HTs, 5-HTs, Dy & Dy 8319 A HA A Fxo Agste vy FREY S, &%
5 Y187E thA] A HBAZIT. 5-HT (218 ~345H o}u|w=Ab), 5-TH2A(236~302H o}m]x=Ab) | 5-HTs,(233~
205% o}m|:=Ab) | 5-HTx(209~2659 o}w| =2k | Di(256~312WH ofm|=2b) 2 D,(211~343H ofm|x=2b) 8-
A 7Ee ZH7h, YE ¥ cDNA Blo]H e 25E P(R-FEHo], o|F pAS2-+# #WE] NHIFzdFe
ZH AzEg. o9} 2 u7E 72472 pll Ho| F2EW} A aRE FF P HEAT|, o5 HE
22O [ = -LWH #]A 9} X-gal oW #Ho] AAH 9o& BEAHECL, RE FE-dA AFAE= n-Hd gx
(-LW) dlzT Fado A ASEAT. AEA o Z (-LiH) 9 9delA], pll® 5-HTy &A1) EXEH A5 2§
(p113} 71} H)7] 5 A9 AL AT 282 Ao HEHT).
2070¢] o]F EAE|H Ho| FE F 26719 FELS pllel izt FAA
TEA Y FE FESA N, 5-HTy, 5-HTy, 5-HTsy, 5-HTs, =39 D, e =39 D, 584, 2719 #4 gl
715 (CHENLS 2 pRP21), T H]ojd=(empty) ZEtan|zols= A5 288 3% &=d), o= &, plly

E

©:

4

il

FZFsto. o] AAHANA plle 5-HTy,
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

SS=50] 10-1438841

-5+ HelLa AI3XE DMEM ®#] “dof 5}
7hA] AFA7]aL, olE EEAEH I 3 pcDNAS.l—S—HTlBR—VS TE HodE Zgans TxER YPA

e 2
N
B
lo
[kl
fr
fm
iy
=2
=
)
>
=
rO
o,
°,
[N
b
o

FZ5S (50mM Tris, pH 7.4/150mM NaCl/2mM EDTA/2mM EGTA/0.1% Eg&E %
oA galistet. A —%%%% V5 m-Fad A A9 J[AA 72, o]
°ﬂ A, oFAE w92 F pll KO whp-2=9 iy o

Atk ] FEES FYEEY 5T T84
g A o, HAS AHET. Alx 9 ¥ 2Ho2HY F
Z PVDF 2o & 71tk pllo] i3t ufox BT
A off-=, w92 IgGel tisl =¥ 2% HRP-Z

off -
juj{cNT=N ]
[ o b

Nt
2
o
=

}l_'.
o -
kv
o K
il

N e N
=
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N Fe

1o

oo
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L e
ot
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AAd 3 - HY PP

HeLa A3EZ pcDVA3.1-5-HT; R =+ pcDNA3.1-V6 #2252 2 7adA 7. d2 795 36 Al A4, 10
Eot 4% e} B3] =/0.01M PBSE A|EZ mA3T. PBS 5 10% BSASH &7 &L Aoz H Eo
3 AS ztchsit). 5-HTIB 4249 pllS 3-V5-FITC &A|(1/500) 2 3w}~ pll 3A)(1/1000)$+ &4 3
Y3 v, &AL ZFo|(Alexa Fluor) 568-%A3¥ A4 &F-np$-2 23 &A4(1/500)9F & 2g]sbo],

5-HTjp 839} pllS 7FAlsbetth, PBS TollA AlF g ths, A/vFE(Gel/Mount)E AHE3le] AW &HS

gholmago] vt dolA-FAb @RS olgde] PP WP PP Ak,

e

ml> O o &

W PP E FI AE FHolA pl1g 5-HTy 84 ko] A3 F& =43k colocalization)ZF dolwt

e tfgul(Rockefeller University), /NEH27F A2 (Karolinska Institute) 2 7|
A = HE 943 Tlol=gilel] waksd FelEth. A £ 2zoa F57 EHE
o] W& AR&3te], pll A DAY F9H X8 o] pll FHASE 5-HTyy T4

2 de] FE BE(co-distribution)E A, FE A, pll KO nF§-229} o] ofAY wmf§-~2HE
e HE ARgETh Al 4 ok AEst pll nRNAS R oW s JFE A=A G A flske], of
A& AA 7 C57B16 vh$-2o] B]o]F olm =Wl (10mg/kg, i.p.), TEHAHE(Img/keg, i.p.), HotAlZ(5ng
/kg, i.p), ELAI]Z 2 (10mg/kg, i.p.) EE E]/\Jﬂai(lmg/kgy i.p.)S 13 FAEAL m= ukEgA
FARSITHE 149 Sk, sl g WA, mpAu FAL B OIAZE AW, FESS =tk #7] 24 A
(ECT)7} pll o] mAl= &HE AF6t7] fstad, 7] HES FAdd A5 Fokd 73 2=x8ta =2 gE
(200 13)E wjY ECTel =FA17]13(45mA; 0.3%; 109), " A= 3 18AIRF AH{Al 7] HEE St
gz FEAE AF A2 (sham treatment) &, AFS HWES Ao Z7|vt st AFE T3 A Z+= AHE

£ & =4,

(Sprague Dawley rat)

olmzelnla EgdAlolZerlon 149 Eok ALE A, WEAow ] 4 2We sddE, S
9E, grdeE E ekl el oA eg—:z— Ash, Axlo|Ae] pll mRNAS A 22§,

AAd 5: vke2 $-2F 2d3 F4 4 $EF 2 AN pll @A FF

ol g WA 14 Sk ofE A A C5TB16 ph-o Hlo]E = oW ZetRl(10mg/kg, i.p.)S A2t
o
o

3, v Bo] 3 A7 AA] o] ufeAE =00t A AZda Ed YEE vjd ECT =FA17](H
qA=E ﬂoka(%mA, 0.3 %), 10d), w4 =k

W 2A=E T o]F 18AIRE AHA o] HEE FHAY. F7
(helpless) A ¢+ H/Z$-A(Rouen) wF9-2~9F F7]#81%] %¥&(non-helpless) NH/Z$-<l wp$-~
ol T2 379 Aoldt AT ASetes dRToREH AW g fAS A A b olE &

AN(FAQN dxwst F2 e 4 e P U ALd=2TE fdshs, AT 4 248 =4

_20_



[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

SS=50] 10-1438841

g 7|5 A7 "Wy st AL (Stanley Foundation Neuropathology Consortium) Q.ZHE] AT, 2% )y
A& 1% DS FollA 23 A tF 102 <t #Joh. valzdi @ HAgH (bicinchoninic acid
protein assay method)S &3 @¥ld AZE 9] 2% A#AsES Ras] 4.

10~20% T-Ajo] ofmaHoln= AL o]gste] FFe] WS HE|gt). plle] the ZEERY A
saY FA(AZD A=) Fgoll= 1/1000, 22jar AA7 Alwe] 4ol 1/200)09F, €] digk Z2
g3 (1/1000)S o] &3] HY ERHS Sttt FA ] AT offo Hetoe sl g8 dFrE HE
3, % SAA(FE BAYe olvA 1.63 AZE9o](National Institutes of Health IMAGE 1.63 software)
AR 2 AZST. pll S A" Fol gis) Barstett. BE HolHE A rstE R A g

5
rir

e

al

o iy
AT
e I

Fesol W vhe- A BE el A pll mRNASl = 71#HE dteby] flel, (A Al 5B F1E R
H/Z5-el vhg-20}, ¥7]1281x) b NH/R9Al plg-22RE felshs dx 22& vladth, pll mRNASH v
AL W24 vhgne] A 2 FE] 4P Eee & F AT F Ao ol A At Aol
=3

FrA Aol A Aegk IZHAAL] e FE £35S 41 dv 3P FJd HACGA 40m)Es =
HoRHH AAJrt. & *é 2 9o HA) 2d
(Od% = 29~68A1(84) 2 30~35A (-
1~42d ez ggait. &5 4 5 7
8~42/\]7J(Xé’%) 9 7~47AZHS-ET) L
o YE 5-HTyp &4 FHAe 29 A
2] Y AMEE o] R 1~203719] FEUQE=, gl HES pll FAAY ZY MES o] FE 1~2877

o] FEUSHE=E 27 PR T3%ste] @4 £43F 2B E Azxgrt. Aold PCR @& p(RII-
&2 st ATE Afdeta, A2 FA ARClA Adst ZACEA 12um)%

HE

5-HTy 84 A4 EE vhes, dE EE Q19 pll

3
= 3, °l ZA ) pHe 5.8~ , )
Ag o] FE 1159~1420719] 72 aﬂgaz, vk B QIRE pll fr A

<
~249 H<t H}olg@ii(giomax) MR ﬁléoﬂ w=ZA17]3, NIH ©]"]%] 1.63 AXE|o]
A¥x=(I1ford) K5 olHde] HA]3ke] AE
Rihsia=

H/i Sl u}T ,] -9k frAFSHAlL pll mRNA B e S AR 8 FFA4 FolS e e #Ake] A ol

o

20
re
o
=,
-
tlo
o
o
e
au)

=2
N
oL

s A% sl (0S 7 AEE pll(peDNA3.1-pll), 5-HTyp(pcDNA3. 1-5-HTpR-V5),
E=bdl Dy - &A(peDNA3. I-DR-VS) = Hlo|le Zefam=s 4 A, =2 0S 7 AEE, 1mg/
me] AX-NHS-LC-vlo] L¥S i3t wix|e} s 32 At (304, Fe4). AlXEE TBS FodlA &9
vlol ¥l WSS FAZITE, AIEE 30002 B RIPA $EN(1% EFE X-100, 0.1% SDS, 0.5%
tﬂﬁA]?ﬂ&, 50mM NaPO4, 150mM NaCl, 2mM EDTA, 50mM NaF, 10mM A% I ZE2Ho|E, ImM AF L= EuR}
do]E, 1mM PMSF % 1mg/ml F3E) 3000 FolA 3vh. #&A3HES 14,0000 4 94 BE&3ch(158, 4T).
15/09] *Jié As FEet, 5-HTyp 89 F S ST, YA A A2 10009 50% FEZHH o7}
229 8 -2 A5kl (3 AZE, 4T), s 94 EEEth. AEZE 5-HT; A5 SdFsts 4 NS+
Jet, o] %, olytE 2~ H|=E RIPA $E Qo= 33 A v, wixoew 117k oA FEs &, 2%d
Sl A S 4009 SDS AlE s Foll AdEst vhs #ZArk. 3-Vs(5-HT 84 HES; 1 g

=
FAE ALgste], AAl AEZE % vlol QRS (EY) Ul golA AH dag Bege Faw.

(1:1000) |
Aete Be wFWE s olF, WA AR FYE sto], MY WA WEE HEFH. NI ovA] 1.63
ZEOI S of&ate] o] W9 arlE A, zzhe do] tid xH/F vEs Ardn. dixa d9
ol

1 L
Fatol, AE Ul B AR o PAWelN HoleRTHA e o

MAEE 50T 84 2 pll2 5 2 7AAA7™E, 5-HTp &4 &

df
o
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
[0162]

[0163]

SS=50] 10-1438841

X ZHelAd 9 B2 50T ddsit), ook w2, ¥ o & =39 D, 849 ¥]&2 pllo] &3}

A &g Wy EAT wr) 2o

AAE 7: C0S 7 AE W AP =H

DMEM ®llA] el A AJZdsk COS 7 AMXEE 5-HTyp 84 L/EE pll2 F2 AT, 3641 A3, AMEE

HeZdAGm) S F24A(10uM) o2 158 o Axgdtt. o)%F, Hliiﬂ(lo M)j} A e AZEW QL

o], wlo]& Ex ¥ 2FA(10pM)S 158 ¢ #H7ist. A mpx|utel], FE-3hf WA E Esta, ©
P g AEE FRHIT. AxRAY Ao wEbA, HH cAWP &i Uﬂ%ﬂ HA 71EE 4

R2 A, hxa A9S Edlo], AREJS v A2 749 0S 7 AE W AP A AE)

)

2~

T
plle] ¥%5 F2 7€ ul, 5-Hl; A2 2 7AdE 0S-7 ME YolA MZEUA0mM) o] EA2FH-F%
siA71E T2 SUFe. plle] EAlSHE, EAISHA ZE Thell, LT ™ol tish cAP g
gtk dHeolHE, plle &4 B YA AU 24 gis] A rstsle], Hd T SEM

AAld 8: plle HTA3= AR o2 vp-29 Ax E 74

plle] FHBFE FAAbolERIer xd 7hed FHAA oA wheA(ZEw/ZAEE-odEd dWE 7uA
[1(CanKI1) ZREES] Ao] 3loll &) E AYaksteh. PRl <&l w}$-2~ plle Myc oY EX e)19} §93)aL,
o] plet-2Z&2}o] 2~(56)2] Sall/HindIII ¢Ao] MBZF2Y3c}t. o] Z&An|=(pTetOp-pll-Myc)S tTA-2d
CHO A= (sjE"] A& (Patrick Allen) ¥HAL 715)ell FA AT, o] AXY FEHE25H Myc7b ZAHUY
oA A=, F-Mye(1:1000) FAE AR&ste] WY ZS1® o glgity. pll-Myco] 233 el

:iOOEirEiﬁm
2

3} 21 3k s
%, DNA @+ (pTetOp-—pll-Myc, SV40 QIEE % ZI(A)+ A& g7)S Adssta, o8 7] &oye=
Al o)t

3 vhe, C5TBL6 wh$-so] v AEe] Adle] mAl FUF F, 7kAl C5TBL6/CBA T2 (e A
A} o] 4 A4)el o4} gt} PCR[5' —TATAGTCGACATGATGCCATCCCAAATGG—B' g 5'-
TATAAAGCTTCTACAAATCTTCTTCAGAAATCAATTTTTGTTCAGATTTCTTCCCCTTCTG-3' 15 &3, W& DNA(tail DNA)E EWX

AR ths] EA3c}h. pTetOp—pll-Myc T+FE2 Egsle= 9% E']——rw(founder mouse)S (C57B16 w}9-22}
o]% wujsle], Fl1 w25 Aatdc), F2 538 A pletOp-pll-Myc—H3#} o]2] wpe-25 Fl 3 v} A7ES
o]F wujAlA AT A7) T HY FA™FES 7] a2 E ofdE vk o)F wejgtomA &4l
2], olg} Ze npE-AE CankKIl ZRERE(S7) 2 Alo] a4 (TAS &= C57B16 w429 o] w3},
A7) vzl FAAES AEd Zolw(pll-Myc HEE)S, 5'-GAGCTGCTTAATGAGGTCGGAATC-3' H 5'-
TCTAAAGGGCAAAAGTGAGTATGG-3' (1TA #&8)E AFE3dlE P(RE E3le] #4131}, d-lyc TAZ AL&ste WY
8" w92 pll frdAte] tigk A EASHE Sk, 2 mHY Y A oA w2 W pll-Mycrb
dAHS Feld = Juh(Fig. S2). CamKII-F% tTAS] & o= tTAS] =Y H-9lof tidh gln T2 H (ZFyn|o}
gt el dHlo] X2 H (Alexei Morozov) WA 715)E AM&ste] d4 EA4SES & H %QU}(Flg 52)
715 Al dolA, 2 mte]o] FHA o] w25, EdRE {FAAE o

7 o wk9-2) T Bty 99 o] fRR} o] w9 ZAJAlO]ER 50mg/ 0 E F(18Y T2,
Fo) g v AES AT

o
o
Ho
r)J
D)
e

1
k)

o

>‘
32
=
re
>
A
=
X
il
fm
rc

[o
i
Ho
_O‘L
B
&
dlo
=

Z % (open-field test)ollAe] 3
A (tail suspension test)ol A< —t,'—
~7}

R P o o ot

]
)
e
(T
)
E
o
fru
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o8
ot
offt
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tlo
L
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= oo
Ir
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o
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- Jlﬂ
>,
>
>
2
111
E
R
R
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:|o
zi
o
1
o
=
o
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B
o
i
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e
r !
=

3 AR (i, S, o A5, F3Y, FEH EE 1B VEAIE zum 2 Wy
AN 9: pll Y-olL vpe-ro] A I B
pll KO wh$-29] A2k 2 £

HE plle] IY AEEZFEH FHstes Z2HE AMESto], BAC gholB g 289 S T3l 6719 Ax &8
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[0164]

[0165]

SS=50] 10-1438841

23tk 13.7-kb Bam HI ©H S BAC FE O ZHE MB F2Y3la, oS AT
22 pll FAAE ATG-3+ 9, 3.5-kb JAEES
A7be] ATG-3Hr ool gdeo] Sl 11.3kb %43}
Apa T#-Eco RV 3')E pBSK(-) o] wHETH(Fig. S5). @71 ATHS %éﬁ ¥73 ¥HES 1295va ES xﬂz
=A% ¥, 4182 AFF FE& AEEth Spe 1 ¥ Bam HI/Sal 102 Zhz}
AOA, ES &0, 5 H 3' 9F T2 B (Z}ZF 300-bp BamHI/Bsp M1 ©#
AbgElE AW BElEe] o8] AFSA Al xdro] Aol Ho] olEL;, EAEH FES (57BL/6 HlubEe] 3
staL, 7lHlet #71& C57BL/6 A wuiAlA, A2 AY Hdolrt A EE gt 01?‘%‘ A3ty =S w)st
o, moly mpgx oY wpe-AE AAET, w3 DNAS AMESte] MY E3YE A} pll KO w20
U Y 4 EF HolHYSS & & AU (Fig. S5). w2 pll FAAP i3k 22H s Algdte d%F
SRS &k, pll Fob vk ol pll FHATE EASHA Eaol F7FE ERJAETH(Fig. S5). v &
S IRFEYLE = 5'-CATTCAGAGGTGAACCCTGCTGAGGG-3",  5'-CCTGTCAGCCACTCTATATGCTCCTAATC-3' = 5'-
GGCCAGCTCATTCCTCCCACTCATG-3' 2 AF&-at= PCR 1AL WA A, b npS2x, o3 Hata npsrs 9 mols
nh9-2~5 TS (Fig. S5). ol¢t 22 PRA WS B4 §dA8 4 o]gsitt. 12 Uy & agd
S o]l &3k ATE ALstar, olF HEA mule] s AabE pll KO 2 ok & ul A71E UdeR BE
A& TR, ol AHAFA X ofF HFAN wE Fsted oF8A(29%), pll ol HFA(53%) H pll KO
k-2~ (18%) 7F AAE ek, KO wh9-2=27F &9 AMAFREE AME olf= F EEAAT, plle 7] 8] o]4
of #AGTE AL & F UATHSS) . olF HEAA pll m¢-2=E  C57B16 PF§-2=¢F AuujrA 2 AlhE AL
ko) 1047H«] Eo]4 (57B16 wA(ER Y stnl FAaxts A+ AE)E o] &3] vA YA (microsatellite)
BAS ANG Ai, A3 5o wejgow ARgE o3 HEA pll whe-2E 74 + 2.8 % (57B16

rlo rlof
M

pIL KO vk 8 obg3 vher 24% AL 4 PN AUF FACEA = 12w Az 2ZA
[ T]Alel=dEE(0.3, 1, 3, 10, 30, 100 pM; 2200 Ci/mmol), 100nM 8-OH-DPAT(5-HTy =FetAl) 2 30 uM ©]

AR
HE 243

-t gy F8A AdADE FHsHE 170mM Tris/150mM NaCl(pH 7.4, 25C) ZellA 471 2
b & AFate], 5-HTy FEAE HEFTTHSY). W] 5ol4 A7} ofF-= 100 uM AlZEde] &

sholl &4t &Qlgity. i) Aol oA, MZEUS =& F7MAZIWA0, 0.3, 1, 3, 10, 30, 100,
300, 1000, 10000 nM) A%3 wiel o] 1opM [ 1Alolw@ =23 3 a+e el shch. 5-HT, 8=

o‘fﬂ@f

AHES 9 170mM Tris/4mM CaCly/0.1% o}=FZBAHpH 7.4)(25C) Fo AdAQ [HIGR125743(0.3, 1,

ke
rot

3, 10, 30 nM; 80Ci/mmol; GE Healthcare)™} SH7 2413t <t &2 Aggtozn &3}, M| Eolg A o
F=, 100 pMe] AlZ2EWe] &4 slollA SATgo=ZH gstt, 5-HTy, 8=, FAS 50mM Tris pH 7.4,

4mM CaCl,, ImM MgCl, 2 0.1% A& € IBW(25T) FoA] FsAd [SH]S—‘?S}O]E%/\]—Z—(H—n—zi%{o}ul
)-HEZH([ H] —OH-DPAT; 10nM; 125Ci/mmol; GE Healthcare), 300nM SB-269970(5-HT7 <& x}<tA])el 3+
A1 AZE Bob e Ao M AT, b So|H AF o]Ri, 100ple] AREUS] Ea dheld =43
ozx Fldth DA FaAE ARG, AFAQ [HI7-222-2,3,4,5-8| EeFalo] = 2 -3-u e-5-31 d-1H-

3-Hl =} A = -7- ([ HISCH 23390; 2nM; 87.0Ci/mmol)S SHf-3l=, 25mM Tris/ 100mM NaCl/1mM MgCl,/1uM I}=

_'(_)r
AR/200N PIEAIE/0.001% ofA~s=BEAL FollM 2 ARE S e AT RA el v Soj Ag o
- 100 pMe] SKF829589] E=A) stellA SAFGo=M SARlA. DA 8=, HEE 170mM Tris/120md
NaCl/5mM KC1/2mM CaClo/ImM MgCl,/10uM GIP/0.001% of~zm=mak &5 AaAel [HehE =T eko] = (5nll;

72Ci /o) S} ¥ 141§ e Ao mA PEHeh v Sold AF olni 00uNe] ANT A 3
oA Sggomn Selach. A PAA Azl BY BF F vbAn wAdA, RS olsh Fgshe W AF

Ll

=1 s !
Qzol FoA 5EM 23] HATI, o]F ZFEFUC) AAANZ T, W7 T7] sel Az:AAC A7)
AR, vege [U1] ®m= [HISE @71, 3~59 Sok([ I1AMol=RMEE) Ei 4~105 Sok([HIGR125743,

Cu

['H]8-OHDPAT, [‘H]SCH23390, [‘H]Z}ZE=e=), wH}o]S M2 (Biomax) MR Do Rolth, @w ¥ 2eoj= g
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

Olﬂ

=505l 10-1438841

ozate] NIH oU]#] 1.63 94 24 A28l Z3 38t wrg S0, So| A% 7 A4 2% fFo
22E H] Bold ®As} 472< gAY AUl BAFom AN, ui sz [H] wm= [1]25E

Taeln BE AL A

542 o] 8ste] X3} 43

WA AR B ArE-AT A9 Babel, pll KO vhi2e] BT Ul 5-HT, Al AWA WA e

ol [IamAol-AEE U [HIGRI257439] A7 4A7F, obAE vhgzo] ASuT; ¢S Hee o 4 9l
thoolsk fARHAL [T EAbENES AF FFS kY vhese] A9ur) pll KO vk S4d A
2o 9 Wrh[77.3 + 5.8 O] 98.8 + 6.2 fmol/mg SHMA; P < 0.05 AEWUE { §2E]. AFE [ 1]
QEAIERNESS AFheks AREUe] A5 oplE whos} pll KO whe-2 7ho) Atol7t fltHES &

FZ(ECs) Z7X: 57 W] 52 nM]. 5-HTy, D =& Dy 8419 &2 oY w29} pll KO vp$-223tol] Aol 7}
Ree BT 5 Aok, [C12EAh-UES AF FES T, NM/RSA vhg2ol ghste] 1/zdd vk
29 A9 ztawy

5-HT), EX 5-HTy, 584 Ao g2 [SIGIPyse 2%

obgF i, pll KO R % pll A o4 mhg 2AL AL f4 PR ehd A8

AA(12:m) S, 100mM NaCl, 10 3mM MgCl,, 0.2mM EGTA, 2mM GDP 2 1U/me o}el=Al dlobuluiAl7l ZA% Tris

HCl 50mM(pH 7.4) ZFellA 30& &<t oM &= Agste], g olvlxeils A7, o]F, HAS 40pM

["SIGTP S 3Hrshs HAF S F(25C)A 242k <k @& AL BTHB0uM] 5-HT,, F8A 25, 8-

OH-DPATEER: 5-HTy, 87] 2H5AIQ Q8280 FAH(AT 27) = YA 23], v Sold E43}
7

-H
(Wehg=) $EE 0000 ¥ EAS GIP S5 @71 2 AdE 9% RS GoR stel YA AR

gate]l SAIT. AWS S0mM Tris-HCl €5 oA 23] AlFsta(z4z 384), v S/
H(@B0z)ske], & A AAY v, 7] AXRAZIG. el euja MR FF el 2~49d 1

2 2
AR AR b NIE o)UlA) 1.63 944 A A28S Agdtel B9 W DelolA B3} w

3 A% 9

=

o
2
)
%)
It
nz

pll KO wh-2= u A ol EAIhs 5Ty 8A 578 FAastled &=, 5y 784 a4l by =

Aol A7) mpmo] dFTolA [TSIFoledl 5'-0-(3'-E| S E L AT E(CIP-9))9] AR FEe ZIAIE
sHEo] AadiEs ST slolth. ojsh= WHE, ofA¥ wh9-2 9 pll KO wh§-2 Fhell, 8-OH-DPAT[ (+/-
)-8-3lo] == A|-2-(t-n-Z2Foln ) HEZA], 5-HT, F&A ZEAe [355]GIP-S¢] 2

1t 5.0 £ 2.0 338 AUx o)), pll KO nf$-2=9] AlE FWo| &AstE= 7|54 5-HTyp 249
Ao g, AREUR QtuZEde] 12k iy 3" widA(pll KO w92 F#) T EL¥-
/TyrERK1/2(A] !
[9] 3% FAA7= %?‘aOl FAERNSH, pll KO Pl9-22RE fFEfishs & Z:Xﬂ *6}01* W cAMP-2] &

o)A}

@ S Aol ol stel
14 U= 92 g o Aibste BRKL/2E AES] A 9

WT X WI =& pll KO X pll KO &% S3ste] AAtd E18 vh¢2=245E Oy 3d& £83td, o8& E
(0.25%) Azlgk obs, 238t E3ix1713, ol& %El -L-24l(Img/me) 0.2 FHE 6-U HFo] Z=E3te}, o
Hj ke (500,000 M E/m)S 5% & Blo} &, 4nM L-2FE9, B-27 9% BREE AYAAGU/mn) B AERE
vlo] 2l (5ug/me) ¥ A DMEME $Hfahe iR FellA] Agtwm 25 5, A7 HH%@}% Hlo|F, NZEW(10
pl) T S EEH0pez 158 Fot At A HAe] mpAut dAlol A, FE-3Hf wiAE A At
o T, AA

~O~

b
o
>
}01'
x 1‘)4
> e
)
i
2
4y
FN
o
2L
o
N
il
QL
rir
olf
e d
i
re
A=)
it
i
i
o
bl
[>
bl
e
|
>
19

, 9S-9ZA7 PBS FolA A7l 9S8 dgtal, MY F5 =7 (cell scraper)® r
2 oA 5AANT. 529 AX AEE 1% DS ToAAM Sy Agsta, 108 &
S ol HxlzmdAl gdild HAgHos uuld 248 sy, 7|sst viel 2ol 10% o=

Abgste] el Bud g FHFRTHSI0). EAE-Thr /Tyr -ERK1/20] i@ As-Ae-Sold A mi

Mo

o
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

Olﬂ

£50l 10-1438841

A A ERK1/20] wiate], <14k :sz}—%ﬂ} 5ol
stel= A3l 38k whgH o

ERK1/29] <A4tstel 3 9 iﬂ FEe
A Al g},

H &dtolx ] dAsE AlHA 1S HAEE] AT d2" B9

o BE3YS ¢33, Ao Ag #
BAK9] o]mA] 1.63 AZEY 0] AFL).

Ak vpep o], MxA| Eepo] ~(300m)E oFAE k-9 pll KO »h-22HE AZgh(S10). 7] &2
o]~Z I M~(Krebs) 3N (118mM NaCl/4.7mM KC1/1.5mM MgsSO./1.2mM KH,PO,/25mM NaHCOs/11.7mM &F 32
/1.3mM CaCly) FollA on] &2 He|soH[30TC, AT Atk F5(95% 0./5% C0,), 60+ &<F, 30+ A5 ¢
= Y EZHGOn) R 28 Sk Atk o= Ag F, 4FAE A

, A7) Egpel2g =ato] ofelx oA 3 WEAZ th, 1% SDS FelA 259 AP E g thad
L = (A=A gl W), 10% ofa o}

s & Yt
ME AL AMgetel Bl wldg Aty EAE-Serd-AWA [(PKA 2 CanklIo] ]3] Q1abshe 914)ol
WE QAAE-HE Held B Fegmd @A, Et Aas-Au-Selde] opd Er FeEmd AWA @A
g olgstel Wol By AN YA AF ol Fakw B wyPow Ay, U= ZRAZ 4
FHHEY WAA ovA] 1.63 AZESC] ALg). AWAS] QstE Fejel Ao FEL 39 F Fael

el Aarsheteh. B delHe gafshe FeoR A

EF 028 w3 oA 7 pll KO k-2~ B ofA Y wpe~(4~7F8) o 5S with, o] w929 WE Al&S)
wEstal, SHYS 23ste W o EEtol 2(FA = 400m) E mlol AR &R FHlgith. o] Lol
S 1 AZE o)A B9k, 32CA A7 FEHE(95% 0, + 5% C0,) $13 ¥ XN (aCSF)[126 NaCl, 2.5 KCI,
1.2 NaHPO,, 1.3 MgCly, 2.4 CaCl,, 10 %32 9 26 NaHCO;, pH 7.4 &
Aelget. Eetel~E A§ AnAd AAE 715 AHE &1 the, 28TolA AbA: I aCSF= Al #FA7
ok ZHee] &glola ®Wd YAsHE aCSFR FHE f8 vlelamyulS Agste] AE 9 F Zd%
(Extracellular field potential)E 7]Z3lt}. oFA 9% (Axopatch) 200B 5Z7](10kHz)ES AR&3le] 4l
W SFAI7]AL, o] & 2kHzol A FEH P vk, 53 vlo|H 9t pClamp9 HlolH 4] AXESOE &§ EP% |
FE 7158, Eefolx HHA| 2L VEE Ao dyse FEE FA A AT AFE o] &3sk Al
& AT fEPSP 11%25 Eofo) 2z Jhatddl A= Are] YA Owi?ﬂ U} 2%} pll KO
-2 A9 BF fARg], , SREHCIE 12 Al A 3

_]
AR
oItk 507088l v ME[AGel AEE FYloRA FurE 4 A9

=

o [} =

o3

A% SgForM PR, 2 sebolzol Wl FAY A/ FHol ola] WrAFIE el el

15% vhth @ W8 A5 AF(AL 717 = 0.18)& Frh. FFEIE AW Ade] nAE AZEY F84

2439 BAE Brhehr] Astel, AZEUS #F Sl Hrsglon, oful, EPSP/PS WEL St

AZEVG0U; 1040 FREAD) A S RIY vhfsol Gelols o] (PSS A%E G
) .

%}9}4(98 00 71 A9 3.6%). 2= W DOSEMe = vk, 3-9) 1 i i%’%ﬂé}ﬁ(swnchmg) o
F & Fo FES HUler).

5-MTy &A1& Fstod, AZEJS i Fd=Z5yH 7|dstes 7 Zoiolxe SREvoEe] WE7s 7
AN I, AzA APzoAe Ada Ads AT, FFEHE AA AFE s AFste] wE,
Z3s W AlE QoA 7IEE=, A o] Alde $ ASI(fEPSPs) o] XES gt (EPSPE oA E Wb
o} pll KO vk & vho] &gfo]2E 7] Ao zy wEE UdAd SFEHC|Ed 93] E/d3tE= AMPA
FgAo] & wi/MATHANPA &4 AFA 6-Alot-7T-UE R HAH-2 3-T]2(INQX) &2 A=H F 158
AA, 717 BastgS uf, fEPSP/++F ~Aulo]A(population spike)(PS) #A&S Z+7F 77% 2 81%%].
Fr 89S Fal FoE w, ARZEJE ofAY vk Eebol W fEPSP/PSO] XES, pll KO whg-229] &efol
2= ] {EPSP/PS HZel nlste] 7HAA7IT,

mwobdl % oAl B4 23 ) ¥
S pll KO vk, pll ol FFA % oMY phei(n = #44F P srhe))
o

= AF
A T, A=A, diH gd 2 osivkE Zehlio] =] ofo] i Aol FAAZIG. o]F-, V] 24 ARE
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[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

©] 0.IN TCA WellA =53 AgstaL, olF oFFAIX T, 12,000g°014 23 s+ 4 A, A
dNe Tk, o] AH o] AREUN ANEEY i} E-Q 5-slo] EF A S| EANG-HIA) & 233
AAsto(HPLCeF A7) st AEw el MWW HPLC-EC) °o]8). 1 7] I ES 75mM, 350mg/

0.5mM EDTA, 0.8% EﬂEE]rO}O]‘:ETE‘r(HPLC:L, AAA ExF) L 8% oHNEYEH
1~r°iz ol A(HFE = l.2m/H)e T, 7] EZA Agg-stolHA
% A (4.6 X 150 m)E AZEUY 5-HIAAE EE3it. fE2 § g4 A= 277}
718 AR A 1 = 680mV, M9, 0.5nA; A= 2 = -100mV, U, 0.20A]. H
3= EZ3w AZEOE AMEste] dojElE Fgt. AZEWUF 5-HIAAY] ZEE

_lio 4z
rﬂ
e
e
24
o
lm
n4m
Ih.u

N

io]@r Age FEE AL

0.1pmol/méo]c}.

5-HTyy &A= A7} 8-l (autoreceptor)d A&& v, AZEUS WEES AT, plle B4 (raphe

nuclei) WellA Hdxmg A2EUI} 239 F=Q thAl 2HEQ] 5-3lo] =F A5 ol EAG-HIAN) ] &

A wp9-20b pll KO vh-29] i &, diy 3d, AxA 9 snfe A SAgY. 5-HT A3 2/EE 5

HTjp =8 o3 712 WA HE 24, T8]a 5-HTy 7&A 715l gk plle] F8 3o 9sd, pll

KO ml§-2== AIZEW Az DL/ 7189 58 7T 2SS & F U,

PE A - 79) 3F AF A H(Open-field analysis)

sosetdl, &3] AFHIEAeH, 44 2 Aed-25d 24U 7A Alzdlo] A The] oA,

30E =0 £ A4S At Ay sEnirt BX8] . dx @%A x| (peripheral activity value)

E 13(AA 3 P54 X (total horizontal acthlty value)) o2 Yo, FE2AL A3, oyEEd
L) T AeA, 3] 2 Ed oq L 158 AAAd FEES HAED, 29 oty=2&5d

= W olm = (10mg/ke, i.p.)E St (AS Ad7kA], 457 B2

P BA - wg VS B AE(Tail Suspension Test)

<3k vhe} o], C57B16(S12) 2 NMRI wl9-2=(S13)el dial] a3 Wyl ne d5 HEE(ES-EA4-7A)
N d 7, = =
A=)

A g
4 B)E NGO, BF HolZE o|gslel, zzte] v o gl Frh
¥ g FRoERE do] = 2m). BAAOE, sheiE £4U F gl P ANHOR WY FAE U
oA BAHoR EgAdt 452 nolth HAE J7H6R) B, vhao YEL HH ez =3
S, fAAPS REE B g 2melE W E Bk =E ) wsE, 99 & R el
N e zolth Q2 EWGng/ke) 2 oln e (10ng/ke) & ol &3 Aol dolNE, FA F 158 A}
Al FEES H2ESH

A5 B4 - $I22 AR HAE

PIL KO vh-2st opUY vhe2E 212 283 shtel £8 717 Wl AAE WHE B fAEs ARTFS
HEEwT £3 9 £AR2s §oo] 2L Aol HANATHO6AL B, T AP, 2 AAF

o 29g 7|7 Fobe] ZAF

e

pll AAAZE W P50l HA= aHE 37}3}7] 1043}04 7B 24 9 RS Eojd Ao gl upSo)
CRdRts Wrg-ol whebd, obd vhg- 2 pll KO whg-2

Batt, olnzeuow Auw 58| Gold, HAREUL oY whEa BE FEA

b ¢EoE gANAAT, pll KO vhe2e] Aol 18A @keh(Fig. 46). ¥ ohigh pll KO v

A5 A obBY ko)A EEAol o WolArh(Fig. 46). S Foldd 2e obYY

ohg2e9h pll KO PR 2ol A Slol 2B P w E4 Sl AR FEAL ek, J1® 24 s,

Eoojusebnl E F oj: shtE A&sl AU A3 BRAA, k4 vhesd we

o pll KO Phy-2ol A9l me] @5 BN F540 S/15tHFig. 4. ol% T JF 47 ARE B
]_

stel, pll KO Ph27} §8F-f4F EAFS Lehie, plle 5T, #8AF B olvZehyo] e 5
MAGS ¢ S gtk pll KO PHE2S] $2F-f4F BAFS F7hE 0T gloiA, pll KO vk ob4
3 kel @ AR, Gl s TaiA $918 =) HARAEALT4 £ 0.07 o) 2.17

0.11 mt/g A5/¥; P <0.05 2FHE t H2E], o] &, witd] uigk RAbo| Wkgsl= 540 4TS
AFE Aotk S AHFS pll KO ﬂ} ES )
g[1.51 £ 0.05 th 1.42 + 0.05ml/g AZF/L], o=, AVt & FFo Ao FA WHAZ HAGAY
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[0187]

[0188]

SS=50] 10-1438841

[e=R33
1=

tlo

A &3 7 g0l 183},
AA e 100 Q17 Ex A 3l §E(PBMC) W plle HAE

AL (10~15m) S 3lud Held FHo| =33t dd INZFEE= oF nilje @8 AXE IS 4 de=d,
2oFAE ARIeer Zpolzh k. dels QIAIA d(PBS) Tl 11E FAgth. 2.5mee] HAEXF
(lymphoprep) (Medinor cat nr 1114547)S 15m¢E°] FT of H7Fstar, 10mee] 31X NE HAZ=HA Fol A
SAIZG. o] FHE 1800rpm E A2olA 208 B AW (spin)AlZTh. FAFE IS AFE3EY, 279 FH
A1 PBMCE FH3taL, ©]& skt HA% 1bmEe l B Yit}h, o] FHE PBSE A-$-aL, 1500rpmellA] 10
et =9 D}—_MPLD}. o]%, AMEE PBSTOA 23] AlFgtH(Eaw HExg AA). AFE A, PBAC
A 1omee] A F3 T 1mee] v (90%2] 4 el EH/10% DMSO) Fell S|MAZG A=, ERHE EF
o4 1:100.2 fﬂ”f\lﬁ 3. PBMCE -80C(=gto]oto] 2 H= W27 oA SAA7]aL, ©o]& -80CE &
By £ok. 2 2 0.5milj PBMCE 96-2 Hol| 71eich. A7) HaS ~3d E}—.S’—
= BD 1A g‘rz""(BD Biosciences, 71E 7}Eg®21 W& = 554715) o 1A
At 54 A 45N (permeabilization buffer)S FH7Fstal, AIEE "1]731
A FEN 7 FHo] 9 Aejolw, pll &A(BD Biosciences; 2,5ug/ml)+=
., 9ol 7pgrh. shbe] 9 g6l RO R ARESth. AlXE F3l
= Agstar, T3 A SF S AFHgh. 23k A (A E 50
Al g3 Foll A7), olF 7} dd Thgth AXE 30% F
sNo g 23] A3, PBS-1% FCSE 13] A& gttt o]F A $138ked, 100ul PBS-1% FCS-1%
2 dA)ow 13 AHFeRA 23 FAS AdAY. Ad WA= 35 FATE oo IR
22k Ao} AfstE AL ol B dAolth. W nAE A7) A8k, (D14-Per(PE 73]

Jﬂﬂn&.ﬂlkﬂﬁo{ﬁmlmr{mé

= PBS(&hEl+- HE) T (D3-PerCP} CD56-PEE  EHrshe PBS(T Ak NK Alx 9HE8), T+ (D19-
FITCE st PBS(B A2 #HE)E 7+ Aol H7tsth. o5 AlXE F3lEste] A8 AI7]aL, WFaLedlA 10
® Bet &2 Agh. o]F, AV AEE 200ul PBS-1% FCSE A& 3ch. ®F FACS WS AHEste, Aoldt
R @3 AE W pl1Y GA AFE A 4, pllE RE WF, gt NK 2 AxE 9 CD-8 EA
BB T-AZol|H £ FFo ddgs & 4= g},
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