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EOBFS, SHITIL, 3) FrlliniEO SR % HIEL T D8 B IR Th D,

1) B PEENMYET L (patDp/ N B L TIE, ITEV B E DOJR K L Trb=2 (5-HT) 52D B &
ZFLH L7z (Tamada et al, PLoS ONE 2010), KM E R B4 b E LT BRI, FERE
BIMEATIZEY, patDp/+~ 7 A TIXELEVE - BIHIED AL RTU RNR BB, R ARk 35 2
WS E T ZEE OGN LT, MK OBERE R LU C, JEE) B L O B IR T 5
JRK &L TO L F 7 AR ERPECRIIA B D FE F 2 B 5232 LT= (Piochon et al, Nat Commun 2014),
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(CHEREMIV U BRL AL Z R E LT, SHIT, ZNDDORFRPUR, /oA~ 2 EAERLT- (NI,
KRR 2012-157812) , ZHUHIE, S HZ ORI EEICE T 22 W, 16RO OO DRNT A
LU—a VIR R WA ER I S, F2, a7 IR ER 7 ChDH BMALL OFER) Sy
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7ok B YR DI B~ 303 BB FIER 7 4 — Ry 7 )b —7" O T < 2 e 2B BT LTz,
25 KON Avp R 58 Chrono /7 7O s~ A3 B1TEN X 2D B3 E<72 5, 5T Chrono
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HBEEMYET L~ A ThD patDp/+~V A% FHWT, HAE%O 3 M, fEFLA2 L CEIR
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o,

2. "R ENAF~—H—L L TOV AL HUA

P
RTEFEDOTU R T =D AT7 LT, B A ORI il GSK3BDOEEZB BN LT,
W 2R SRR 2 "B L LT, PER2, SHITIFZE DY U BRAGERL & [ E | U B LA
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3. 1. 1)/ FIRBEMEN] (ETARRRAEIR DORRER)
MDD TEREFRY . AL, SHITITIA A= 7 2% FAV N il 5
PL) DI FEZE B ELTZMFZEE1TV, L F O X722 e 1572,

1) &/ TUENT

15q FEAETET /L (patDp/+) ~ U ADJFREFRAT 21T > 72, PN AL O AR AL W i 12
patDp/+~ T AIZEWT, lNtErh=2 (5-HT) &k 2D TH 5 HIAA @/ﬂwéf%\éﬁbto
M OIGEAL COMRERI72 T/ T BOWEEIToTeLZA, R—=/ 00 L X7 D
TN O, oS EAZRRE T h=0 O THY  FEIERH (1~ 3) D7~

f:a“«“f@ﬂ“u’%w IRWNWTHLNTZ, ZORICHREHOER=0 DK T2, #REROFEEL
g HATEIORIK O— 27> TWAZENRIEEINZ(X 1, Tamada et al, 2010),
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matDp/+~ U A ClItubh= DR ILH 5N 720357 (Farook et al, 2012) , £7=. snoRNA OfiEtT
25 patDp/+= T AZHI1FH5—HT2e 52 2R RNA editing O F& | FICHHEERHIILIZ 31T 5 5-HT
T F D FE B RN TN (Nakatani et al, 2009) | in vivo ~A 270X A7V A LD HEHT
5 IABEC BT D 5-HT2¢ FIC L DR — S O T AS patDp/+~ 7 A TIX RS20
ZERFE L LUTZ, IROAAKL ~ L COIZREF AR CIERE R ZERDFRO B -T2,

L TEHI D E /T I fRAT,

2) A/NA2 D in vivo A A=

T BAMET A VN invivo A AT 7 DFFFTICED  KIKEE O EFRRED A/ A AZITE
{EDNIRINASTZIN AL B AT I AN patDp/+~ T AZBWT, Z{LL T, bbb, E
W %521F 5 PSD-95 [GIEARA L DX AT IV ADEENMMN I LITZ, — 5 FBRNSD A T)1%
Z0F% gephyrin A A TIEBAL 2D o T2y ZDASA L EAFTITZADORE 1L, o> B A
JEETIN~TATE RENAD T, HlDO T R T2 )R AT LEZ DAL TEXS, ZO R E NP
#5212 PSD-95 PR, SA L DIRIRHIR A/ A L B AT ADBEE P IB OIFRELALD=T T
HY . BHIREN AR L7205 5 ((sshiki et al, 2014),

4) 7N RE AT

patDp/+~7 ZD/INMHERE D FH 2B S LTz, TR BIEEIJTIIR WG DD | AR g R A
F<7eh, BRI 3L/l G EE T 0 T ADORE E RNE U, F, BEE TR WS
Bt (CR) A I w2 3D DI TH I I Z B DN RN 7 E O EEN 28 0 BLH | ZAUCERIL
7o B HAHNE (LTD) O B 5 2380 203 K FARE 38 (LTP) (I B 2580 72\ E O/ MM B B 2 B 1)
BHA[EAMED B A O LTz, S5, SRR ERRHED B EIC LA R E R LA B
VY patDp/+~ 7 ATIXEF RN LR TEL O ERRHEIC KAl S NS 7 L =il O Eas L
TEY AFKFEO T T T ZAR0IABRIEENHHZEZ RWE L, ZHL0% R, B BAE
(ZB T DB B L2 0 BoE AR Ik DRI E L TO T 7 AR EEPEOXIA 2 D [ 4
R HD THD (Piochon et al, 2014),

5) REi AT

JEFI CTHHAEIN TWALEHIZ, patDp/+~ 7 A% late onset B Z# 245, ALK
15q11-q13 FEIKDMERIB THL T T4 — 70U —IEMRE T, FARIER AR L . ARFEIRO JEE
FRHA~DE G- RIB ST,

6) ~7 A IMRI DR
TN BT BIPERAL, (% B DM 27010 R R LT 2855 ( 5
T, AEFFRE T CTO~YZ MRl OZR&SEH BT,
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4. & FYQHAIR 1613 O~ T A YL RIALR BRI 35 1 % B R

1) FET 7 AEEORED =D DOSFIEOE X OEME~ 7 ADO/ER

patDp/+~T AD ES Mila AL LTz, SRANCT ) DRI BARZAERLT 572012, 2E Kb D
1~2Mb [EIFEIZ loxP BAZdE ALT- 2 —F T 4 T a AT I NS LUT-, —75 . Francois Spitz
8+ (EMBL) HOAEZE LT N7 AR 2RI LT loxP AT A7 Z)— O ARGEIRNICEE 57
L= ADOMEEZ T, 2 bEfAHE T, 6Mb N CH721Z 3Mb, 1.4Mb, 100Kb D B~ A
ZAERIL7= (1] 4) , 3Mb A~ A% 6Mb B~ AL [FIEKIC late onset DR A R L, HraTBREE
T TCORNZED EROIHRITEN FHIRE O AR5 sl B L OVERRZEMICBIT ANt
Oh= DAL INNT U A b H T HIEN G012,

2) AR YLK T2 D BH RS

15q11-q13 EHELZ G et —#ZA (CNV) 1L, BRFHIENT DDA 2 70 R EFEBE -5 AT REME
DRIBINTEY, BHIESCHARTVES WO TR B THEE 2 72 CNV NfESN Q5. &
BRI T D8 BOFENTIZIL, CNV Z IR L7-E7 /L GRS - Bh9) 23 RO TR REA B | 7%
FEAT = X LD BIFKICMAE S 25, LinL., BEFO YL AR B EET Cd D (Cre-LoxP 11T
FES) YR T AT, “BANCHE S @ A= T 4 T RERBMEN S5 VERL T m
TANEMNCIED” LS T2 B G | REEIIFNI R TR 2 OLOZE LEFICEEEST
W2, Al Fx T BLR A FTB 3 =~ AR (ES) M in 2 FE 128 i R — R 2 R SR K
ZEhE | A E ORI T S b — VR B LTz,

3) A EASERSEE R CNV @ ES 475 —

R DR BT LD ARG DD i 2 FR A R AR A AR T2 D B DR ENIZ LD CNV
ERET NVOVERD LB 5o 70, BIE B PEICBSE# 3 HEh CNV fIIX B 04 —4 —
THES, SHIZEIILTWA, £7-—F T, EFANLDT Fa—F|lsT, B—FF /LT
L EEET VDR —T Ty NR— LB T OB ZRIIRE oo TE 2, 2T HiH T 0
TR LT, HEERHEEN CNV OfFEN~ T A BES T4 7 Z)—1ERIZBIMELT=, NAF A7
FRT AT AN, B SN TWAER CNV 2 BHEERE AHEE, 1B E OB OIEN AT 21T

277,



3. 1. 3)/r FIWREMEI (BER U X L fifdT)
BE A UZ LD EINOED R TEEATU BL RO X7 R e 1572,

1) patDp/+~ ADHE H VA LI TENEHT
patDp/+~ ADOE H YR D TENENTZAT 7203, Jo % G 6O TEAERI LD R E 71T A 578
yIRYY

3) HrREEH & s+ Chrono D [F]E

a7 FEHIR G K 1 TdhD BMALL OMEFERIEERN 73 T2 TR K T 57201, BMALL OFFRGUAZAE
UL w7 A KO MEEERIIA IV T, ChIP—chip & O} ChlP-seq #1T-7-. BMALL f&& %8
e L CiE, E-box (22 C CCAATG % [FlE L7=, gene ontology fi#AT CTl, BMALL MDY
S IXEH B S T CThHI LA LN LT, Bpd o7V FEE R WA 17 fj i O
HE . BMALL O88[E 7212/ & LT, Perl, Per2, Cryl, Cry2, Rev—erba, Dbp, Tef, Gm129 MO 8{#H D
BRFEFEL, REAO Gml129 ZERS T X TCUIELIbN - KE (i) Bir 1 Th-o7z
(Hatanata et al, 2010),

Gm129 XTI D IMRAFESIVDIERER A L B RFT= 72 W HTL D 4y 1T, Chrono &4 L., #l
Ja SRR E DA HIFENT 21T 7=, Chrono 3B H VR LI B A RT3, S5 FHER 7«
—RR 27— (TTFL) @ ¢ HDAC {RAFPEICHNHI R I 2 & 2B B2 Lz, Chrono /2777
he7 2% Y Avp R 89 Chrono /7 7Dk~ A3 HATEN X AD EHIN EL72DZ 3o
720 SHIZ Chrono 137 /VvazaVFaARZ 5K (GR) LR G L, GR 2T AR EBICEE 53572
T AR RRIBSIC R T, BEAUR T TS T 285 1 ThHIEEZH BN LT (Goriki
et al, 2014) , A HZAGIHHEEESE O L0 m R 7 BE L O BEMER IR S ID,

4) SCN YR LIk & B e 5

A X EAE (SCN) T FUIERE B U R A0 FAX THY | K92 5 B ORI D72 DR % T D,
SCN il % DY X LI ZHEMENHY | H 4« OFIBROFE N E B, HHOFH A LEa—RL D
ZEAEABDNILT (Myung et al, 2012),

3. 2 HZWHEOB % BYLATIERT NITZ v —7)
(DAFFESERE N B OVFR

3. 2. 1) HHZWrEOR% (OMICS fi##T)

~ AT VAN NG ATV T = MR X ALV 8 )7 a—HPLC Y AT A% W2 MS
FENTIC LD T BT A — LT, SOIZAZ RO — MENT 21T o7, ZNENORE R, MIEOWFSE
[IENEIN TS,

3. 2. 2) FrHlZWnEDBA%E (non—coding RNA DFEHT)

A BRARA T « MR EE AN A - B 5 I 2 DU K R S T D3 MR IR R T T4 — - U —
FEMEREIL, 15 TGl B/ T AX—% I35 Snord1 15, 116 &) “FEIHO/NS/ ) a—F
#4>7 RNA DRI TRZD, 26D RNA 14, small nucleolar RNA (snoRNA)EW)—fRIZURY —
2 RNA OERRIZEI S /va—F 4027 RNA D7 73U —I|ZJ@ 1578, Snordl 15, 116 ORI
ST TEREBL TWAZETHY  H-IZ SnordL 16 1ZH TO LIS I TS, LLRRS, 2
5D RNA OIMNIZISIT DEEREIZ R CTH D,

3. 2. 3) B2 WL B3 (BT T L ARAT)
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3. 3. DIREIEO MBS TTENENT)

Open field test, Y-maze test, fear—conditioning test 72 DIHHT= 7221 TENFENT DOFE S patDp/+~v
ATIEHATREICBIADARZED EH % R H L7 (Tamada et al, 2010), F7-H & I K5
(Ultrasonic vocalization, USV) i, HH721T adult (2B TE. REa—/VITHEY 95 USV 7
patDp/+~ 7 ATIWTEINTA LT, a7 8 AT OFE R USV. o &miy7e B s
7207 BRI B R L7z (Nakagawa et al, #&FaYEf 1) . (F o HEEIC BT D42 M TENIC
Lo T RRIXEETHAD, Olfactory habituation/dishabituation test Of& -, patDp/+~T AT
13 HEMEDO BN dishabituation 23 b/l oTz, SHIT, RHEATEIRE RHALNHZE
HEHLTEY, AT AT LT HHE L LOBEEABAEMRNTH T D,

4. 3. 2)IRFED AL BRIE (2T = R T A7 AfRHT)

1) EEEIR EOBG OIS BAGTEIRICI1T5 DNA AF IALIKREDfEHT : patDp/+~ 7 A1
BT DHEMIRAT MR BEEZ DN T D720 AV VT 7 AN — T2 728D DNA AF
IALARBED RT3 AT, EEAEREIL ED7 ) LRIVIA I B AL TS Snrpn Dl fHIFEE, Ube3a
FBLW Gabrb3 {51 DEREBAAESITEED CpG TATLURIZOWT, KIME, S, /MK X
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