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WFZER R O EE (F530) : Focusing on the biological vulnerability on which the pathogenesis
of schizophrenia have been considered to be based, we have explored the genetic variants
of schizophrenia susceptible genes. We have conducted association analysis of the
interest genetic varints with schizophrenia based on the hypothesis such as the
neurodevelopment model of schizophrenia. In addition, we have approached the subject from
another perspective to identify the novel schizophrenia susceptible genetic variants
using DNA microarray experiments to the postmortem study of schizophrenia, and based on
the findings of the microarray analysis, we have conducted further association analysis.
As a result, we have identified several important genetic variants associated with
schizophrenia.

AR E R
(BFAEAL « 1)
B R E S
2008 4EJiE 1, 000, 000 300, 000 1, 300, 000
2009 4 900, 000 270, 000 1, 170, 000
2010 4 1, 300, 000 390, 000 1, 690, 000
o E 3, 200, 000 960, 000 4, 160, 000
WEFEST T - B HAE, PR
BHIE OF - M - WESRERIRES: - By
F—U— R AKME,. B, HBEVZE, Bla M, NP, AT e AT
1. BFZEBIAR S WO 5 BT, BERMN A TR eI b BB

Z ZHEAFEOHERRIS LD | A KRIED RFETHY . THETIZ, PUFmREDOIE
TREIC B 59 2 AW RV E RO ML 8% T DR D K82 Ui EO iR E
SEHEShS2H 5, WAEKRIIEDHK R AR ETEE TR, MR ERE RGO



TIVH I URFRMRAGIE R L A ITRIEN
2B 20 FAEFERELERH LIS
T& 7, —F., IR > THTFERSENT
Ta—F LWL REAITIThILD L9
W20 | A RTRIED L O A G TR
WZBWTHEOEBEZMEZH S BETE
ROREL B LIZMREN 2SI —EDK
ReaHIF s, LrL, MAKFREORT
LB RO B R RIZIZDZ L BA
D 1.2~1.3 LW o2 BWEEEICE F -
TEY, WELEZDOIFEHN Z 17 1R
THICEDIZEDOHEN M AITAELNT
WRWEWR D, DT, KD EEWERAS,
Tebb, RO KGR HE )LD
X 97, JRREICHEEEMICEE ST 50 FICEH
T 57T TIERL ., ELBIOHRENE DT
0 —FOHF RN S NSO H D, TOH
W2, REWZee N7 A5 A R L7- DNA
chip fEMT 25 JSFRIESERZ KL V. RETD

JHRNERZRRT DLWV FERD D, £z,

FEHFEZR AT L7z linkage study 72 D
B RN > b Ok o R R ES
HEEBORE CTH B positional cloning .
RO ERTZOAHERPA LI T
ETWVW5,

2. WEOBEK
(1) ZNETICHHAENB I oo TEX A
JFNE SEA% I ATEARTEF 2 IV 72 DNA chip fif
HrofERITHEAS & | HEE FRFIE IR R HE
BEbOA N LB FERIEL, ZNLH0D
BEFICBIT LR (—HEEZM single
nucleotide polymorphisms:SNPs) 127 H L
T, MERRELE B L OUEF 3 RE DIk
YT IO TR BT &0 8
TR EIT O, F 7. BB MAT
(association analysis) 2L VA EZEDH
ESINTZBEFIZONWT, A RIESEE N
TORMNFEBLZ T, A KEICBIT 24
bERBGET 5, £Oftl, T E TOME KR
SE Doy BRI, AL FRIFEIC D6
A SISl (8l SR N 7% 1 B - o g S
AT B, ZOBAG TR LA RTE & DB
A FHBIAFZE & W CTRFE R 3 5,
Q) F7-. MAEXRFECTITHRADLYLAE
AHBHATENIN 2V 2 ERHRE SN TV 5 D3,
Z F L ABROHEEES L BET 5 En T
ERICHEH L, WU BT 2 vz 8
A BE R E & IR e FREE & OFEEHFR HR I
X0, BEA~OEZMELZE S B A RO
ExBET 5,

3. Wik

(1) #A K FRIESEF4 B4 RTEERTEF 22 FH V72 DNA
chip BT OFER, FEIRIEIZIB W TIHBLD
HNE X O DR S B AR T O D)
5. meta—analysis 2 & o CE AR EEEL &

EZ2 5N TWD WL DD BRI AFLE
TAHBRGTFICERT 5, TN OHEEOEET
Wi L OELICHFET 5 — i H 27 (SNPs)
w—h—& L, WA KRERSE & IEH xR
HOXKMIEY TN BE GV DNA 2 v
C. Tagman £ F X Y PCR-RFLP #EI12 &L 5
genotyping 1T 9, & L AL/ R &G FM
WZRRHT L, MG RIE RS T £ 2 135
BEMEL 2R E L COREZBRFT 5,
F 72, A KFED I Z T, Western
Blotting YA L W EMEMLR T DOREE & E
1TV, BEE IFIE IS R A 72 R B L O A T
D,

I 5T, EOMOFA RIVERAES 1B
LT%., [FEEICHEED SNPs IZEB LTHA
VLT BTV, FRO OB LA
FIE & OFIBE O AH I Z FRFET 5,

(2) A F L 2B LA ZBEEEBR 122N T
HEFEIZ, SNPs IZFEH LCTH A B2 T E2ITV,
AR EF EREEOMOBEREZED
A A SR RIS RRGET D,

4. HFFERE
(1) A KFESEZRMATEERTEF 2 VN 72 DNA
chip fi##T

o IR SEL A RTEE AT EFIZ 35V T DNA A
ra7 A wHANTRIAOEIIE L O
DHER SN BB D O B, FX I
2 DOE R EICE D% Kruppel-like
factor 5(KLF5) E{nICIFIET 2SN S
LFELEIENH A T & &R L, SE%E M
BILBITA2ZORBIIENLAOGND Z &
iR LT, 7o, FRERIZDNA~A 27 a7 L
ANTBIT BB BUZ AL D I b LT &
RAATHONT, A RIERE 339 43 LOUE
R 358 44 D iR v 7 v & IV CHEBE
fENT 24T > Tofb 5. YefalR 8p21 ITfZiE L,
ARG LB A M 2 Ik RE I B
5L TW5 LRSS A disintegrin and
metalloproteinase (ADAM) 7 7 X J — D —D
THD ADAMT % =2— KT BHBIEIZ2OWT,
EOBBRFHNICHET DT X BEHZ L
2 1 DDOER L&A RINE & OMICAE 72
BRI iz, EitoZM a6 CHEEE
o7 I BiE#RE S 2ROV TEIR
FZIURNT 24T > 7RG R, FE RPERE & E
WX CTHAEERIRDLNZDE Edko
—EHIOZRDOIHTH o=, T DiElE I
L TCiX. Haploview Y7 ho =72 L5 tag
SNPs DV iAFHD G EFELLSOBAR -2
ZHAWTE 6 5B O A A2 BTN
TH b,

(2) TPH1/TPH2 &1 121 & G RFRIE & D
+H BEAF A

A KEDOWREICEe h=r 05 0RR
B X, xR HREI N TS,



Tryptophan hydroxylase (TPH) 1t nw k=
VAEROEREEETHY . T OKREREITE
BATEOREMEE L BENH D & Wb iu T
V5%, TPH 2% TPH1/TPH2 O 2 fE¥EDO T A
T — AP FEET HH, N TIE TPH2 D3
WAATPHL X0 HEWZ ERME STV 5D,
A E QWS TIX, TPH2 B FIlcon T
Haploview Y 7 b7 =7 Z#HWT 15 fHD tag
SNP ZIBE L, 720 AOHARAY TN %
WC (IEHXTHREE 377 4. $ALIHIERE 343
£) WA IRIE & OFERZ R ~7=23, @~ D
SNP {Z2WTC, Flen7 i A FIZonTh
W COFMEFFHAEEZITRO LR
7=,

(3) PRI — W b 28 R 5 A% 2 NOS1 AR 2%
LA IFRAE & OFEBARFSE
—Pp{r %3 (Nitric Oxide:NO) %, NMDA 2%
RO FIRICBWTHRET 203, £ D5 EER
DB, AR TE < HIL L T DR
W —FR 2 F A RS (NOST) 125 B LTz,
OB ERNHY, =7 Vv lc D7 ET—
ARSI AFAET D G-84A (rs41279104) % 5 6
72 720 SNPs {22\ T 720 ADOHARANY
TN VT (ERXHREE 377 44, B il
JERE 343 4) A KIMIE & OFERE 272,
ZORER, G-84A A LA KIVE & DI
HEZMEENRH &7 (genotype p
value:0.0013, allele p value:0.0011 (ffi1F
#% p=0.006)), F 7=, B LB THENT L 7o hE R,
FZRUCBE LT, ZMEicBWTAHEZED L
I #7z (genotype p value:0.0019, allele p
value:0. 0017 (ffi IEf% p=0.008)), & HIZ, 3
B AE W2 EARBTIC D . 208
DAT VIAREFEIZA T VIVIRAE &
T NOS1T BHBHEDMETLTWVWD Z AR
Sz (p=0. 002)

F7- AT VIVIRAEE OFIERE S A 7 LILIE
REZHLD S LV BEHTH -7 (p=0.018),
PLED L oIz, #AKRIEICB O Tkt A
F ORI FWIFIERE T, NOSL &\ D7 1 &
— X — FORRER — ISR L OB &R
O, T o—EESAIT e NMERMICET
% NOS1 EEHEBELE b AEREENSHDH Z &
NHER ST,

(4) A b L RAF LA ZBEE R 1 O FE BEF
7

(DFKBPS5 & {n1-2 M & B & OFAB

BIR T H — F #AEK — QB KE R
(hypothalamic—pituitary—adrenal axis:HPA
axis) DTUHE & K FREEL KO & B
NG SN TW5, HPA Rl v aaLFa
A RZREGRBIRI XTI VaLrFad
RZREM) 2N Limx AT 477 4—F
ANy ZHEEIZ L VB S TWDH A, 2D GR
D %5 M % heat shock protein 90 (Hsp90)

D« vxXn L ThD immunophilin FK506
binding protein 5 (FKBP5) 234 L T\ 5
ZENEERLMMIENTE T, ULEX D GR,
MR % 22— R4 % ifs 1 (% % NR3C1 & fx
+, NR3C2 i&fnx1-) ¥ & OF FKBP5 B -1 817
DTN HPA RORSMEICE L, AR&ICE
FAREFRDOTLHEZFL LT D aEMEAE % 2,
TGO OBME T2 L B RBEZ L OF BT
Teh T o7, 219 &40 HFRERE & 228 4 D
TE 56 B 2 F VN C  FKBPS 38 1~ 3 27 |
NR3C1 51D 2 £ NR3C2 Bfm 1D 3 %
BIDHE A T HATo7208, MM TEEZE
RO R oTz, LLRBNS, N"TFaX A
TREMT Cid FKBPS AT 2 DD LM 5L
HTuas 47 A%k EOHMBENRHER SN
7=,

QFP1 #&fn 21 & B & OFHE

B EBRICBNT T e RZ ST 5 0 B2
typel (EP1) 23~ 7 A DfffEhE - B IZED 5
LTWAZ ERREEINTND, 5RO
TIXEPL Bfan 1 & B L OMBAZRR 5729,
TV U2IAFAET D5 ODSNP BL T 1
E— & fEk & HEE S DERRLOD 4 DD SNP I
DT, 287 40 B RRBERRE & 374 £ OIEH
KFEO BHARANY T V&2 H O CTHEOA
MAMGE LTz, TORR, et —FHEko
4 DD SNP DT a AT Lo BB
RECH BB MR S hs, 2Ry
=) EAT T NTryATERIZO
WCHBECHBZFIRB SN2 o7, AlAl
DOFRER BT, EP1 Bin 284 & BRBEZ &
OFENIRER TH D Z & IRBRE NI,
@ D DER T2 & B & OFRBIRFAE
HEZIZT v a—VELR, IRTFEDOA DN &
BEIZRD NS, TVT ANTRERDLNL
HFEEFZOSLTL, TV a— VKTFEIEDIIEIC
BMETLHZERHLNTEY, Ta—iA%
B2 B3> B ADHIB {51 M OV ALDH2 & {5 1-12
B HEEER 2T L B & OFB 2 REE L
77o FOFEH, ALDH2 BEin+ D FEEMALER
TR OBEENBIEAZRE CHEIZERW D
L. ELIT IV — VRTFE & OB D A
ST 5 ADHIB & {=F DOIEMHERLE(R S
& ALDH2 315 1 DIFMALE R -2 DA B
OER, BrEEZRE THRICHES 10 fFE0
ZEERRH L, 2oz LT, B TENC
77T 4 7L BEFRIZERDO U X
TPENZ LEARL TV, 2T EZITHEH
ZHIET D~ —h—L& L CHM AR THEMZ
REELTW5,

F7-. Bk TPH2 ICEAL T, AEEIZBW
TiEt'we b= MR R DA 72 2 bR
A SN TWAN, TPH2 Ein & HEE & D
BEZfENT L7, 15 @ tag SNP 2V, T
S A TN ZAT - 1203, A E2AHENIED 5
NI o7,

Fofth, B EMHEENHRE S TWD RGS2



BAR T2 & RN ZfEE L OFMBAFE 21T -
s AELMEIZEED bhvginoTlz,

5. LE7pFEFGmLE
(WFFeEA . WHIEo 4R e O IE# 1
(ES )

UEsEamsa) (Bh141)
(DCui H, Supriyanto I, Sasada T, Shiroiwa
K, Fukutake M, Shirakawa 0, Asano M, Ueno
Y, Nagasaki Y, Hishimoto A. Association
study of EP1 gene polymorphisms with
suicide completers 1in the Japanese
population. Prog Neuropsychopharmacol
Biol Psychiatry. (&A1) 2011 Apr 3.
[Epub ahead of print]

@ Supriyanto I, Sasada T, Fukutake M,
Asano M, Ueno Y, Nagasaki Y, Shirakawa O,
Hishimoto A. Association of FKBP5 gene
haplotypes with completed suicide in the
Japanese population. Prog
Neuropsychopharmacol Biol Psychiatry. (&
) 2011;35(1) :252-6.

® Kyogoku C, Yanagi M, Nishimura K,
Sugiyama D, Morinobu A, Fukutake M, Maeda
K, Shirakawa 0O, Kuno T, Kumagai S.
Association of calcineurin A gamma subunit
(PPP3CC) and early growth response 3
(EGR3) gene polymorphisms with
susceptibility to schizophrenia in a
Japanese population. Psychiatry Res. (%
iA)  2011;185(1-2) :16-9.

@ Mouri K, Hishimoto A, Fukutake M,
Nishiguchi N, Shirakawa 0, Maeda K.
Association study of RGS2 gene

polymorphisms with panic disorder in
Japanese. Kobe J Med Sci. (&BEFHAH)
2010;55(5) :E116-21.

®Cui H, Nishiguchi N, Yanagi M, Fukutake
M, Mouri K, Kitamura N, Hashimoto T,
Shirakawa 0O, Hishimoto A. A putative
cis—acting polymorphism in the NOS1 gene
is associated with schizophrenia and NOS1
immunoreactivity in the postmortem brain.
Schizophr Res. ( & % fA )
20105121 (1-3) :172-8.

® Shiroiwa K, Hishimoto A, Mouri K,
Fukutake M, Supriyanto I, Nishiguchi N,
Shirakawa 0. Common genetic variations in
TPH1/TPH2 genes are not associated with
schizophrenia in Japanese population.
Neurosci Lett. (& % FH )

2010;472(3) :194-8.

(@ Hishimoto A, Fukutake M, Mouri K,
Nagasaki Y, Asano M, Ueno Y, Nishiguchi N,
Shirakawa 0. Alcohol and aldehyde
dehydrogenase polymorphisms and risk for
suicide: a preliminary observation in the
Japanese male population. Genes Brain

Behav. (&HH) 2010;9(5) :498-502.

@B, BJINE. MRS S I T
H#%. BT EfEMI A 2010, (AFEHE)
$30% F 15 84-91.

® Mouri K, Hishimoto A, Fukutake M,

Shiroiwa K, Asano M, Nagasaki Y, Ueno Y,

Shirakawa 0, Nishiguchi N, Maeda K. TPH2

is not a susceptibility gene for suicide

in Japanese population. Prog

Neuropsychopharmacol Biol Psychiatry.
(EFA)  2009;33(8) :1546-50.

(10 Takamatsu T, Hashimoto T, Taira M,
Fukutake M, Maeda K. Scale for measuring
self-recoverability in daily life for
people with schizophrenia. Psychiatry
Clin  Neurosci. (& % FH )
2009;63 (3) :277-82.

DZEARE | e, [LARZRE], EBFIHEEK
B, B4R —, BHR%E, FIES T, arHER.
MR RICEB T DA KEREICT D
blonanserind{#i SR, BRI, (&
FA) 2009, 12 (9), 1999-2009.

(@Fukutake M, Hishimoto A, Nishiguchi N,
Nushida H, Ueno Y, Shirakawa 0, Maeda K.
Association of alpha2A-adrenergic
receptor gene polymorphism with
susceptibility to suicide in Japanese
females. Prog Neuropsychopharmacol Biol
Psychiatry. (&&if) 2008;32(6):1428-33.

@ Yanagi M, Hashimoto T, Kitamura N,
Fukutake M, Komure O, Nishiguchi N,
Kawamata T, Maeda K, Shirakawa O.
Expression of Kruppel-like factor 5 gene
in human brain and association of the gene
with the susceptibility to schizophrenia.
Schizophr Res. ( & B A )

2008;100 (1-3) :291-301.

@Cui H, Nishiguchi N, Ivleva E, Yanagi M,
Fukutake M, Nushida H, Ueno Y, Kitamura N,
Maeda K, Shirakawa 0. Association of RGS2
gene polymorphisms with suicide and
increased RGS2 immunoreactivity in the



postmortem brain of suicide victims.
Neuropsychopharmacology. ( & &t & )
2008;33(7) :1537-44.

CERRE) G L)

(D Hishimoto A, Sasada T, Fukutake M,
Shiroiwa K, Supriyanto I, Shirakawa O.
Association of FKBP5 gene haplotypes with
completed suicide in the Japanese
population. The 18th European Congress of
Psychiatry, March 15, 2011, Vienna (Austria)

QZEARPIE, WECIHEL, Zofl, PR —pE
{bEF GRS (NOS1) Eis+ 0> ATEEE
Fo— M BT SEAL IMNOST F il S Jis L
v EREERFRIEICAEBET S 5 32 [ A AL
W EHRSES2 . 20104210 A 8 H, /A

ORI, ZOfth, FRRSRIZEBIT 6t
B O FRE BB 1269 A blonanserin D f# A%
BR. 55 19 [l B ARER RS R 2 | 2009
11 A 13 B, 5

@OFFMEREA, EECEEE, 2 Of, RGS2 #Eix
T L R=y JEE L OMEME, F 31
[\l B AW R RE 2, 2009 42 4 A 25
H. H#D

(X&) GE 1)
OFEREM, ZARE GBI, FILEE,
BED 7D OFHRERK Y = I =—/1 29
H &% T 85 o ARG T, H 5% 0 4% 51 %
. 2011, 24-34

6. WFIEHLR
(D) WFFe RS

EEe e (FUKUTAKE MASAAKI)
MF R « RERREZAIEE - Bh#
FgeE 25 : 80457085




