FAFBFFERERMEE (Z Z A0OMERFZTAER)
DEMEREE

HEBIEIIERET & PRIFRERICES B LBk - eI 28
DEMEE REik 2EBRAF KFREFRHER 2

MREE

HEEIEXZRTFEBROL»THRERFOMESHEAEO L EZ G, ZhE TOBFED
LMFORERREFOEMIRESA TS LO0, ZOHFRIECRE., BRDRHENE
BOEROMBIIT+ATHAS. 2T, ERAEHEN THFALERLPHEBE L L TRRL
TRIEMTIHERET L OBELIH<5 7512, RAEEERE (WCST: Wisconsin Card Sorting Test.
CPT : Continuous Performance Test) , MRI W& 4 L L7=, S 6IZ, BINF (rs6265) . COMT

RERIEA LN 2T,

(rs4680) . YWHAE (rs28365859) . RGS4 (rs951436) . DISC1 (rs821616) , NRG1 (rs6994992)
D 6 SNPs DMEFRIAZRE L, BEHIED 5\ T MR WEE % & OB A B L7

WCST (=BT DA 7 = U —3, (REHEOR Y RO N CPTIZHITH 4 (TS LWIE - e E
B CIIAEELRESR LN, EREREL LUBEFR EOMElZS>WWTBRIF L. 2 A,

HAEMECREE LY LEMSEEI LD LCVvoRE . AEREE, (EEE, LER%E. 5.
B, EEERLICoHL TV, o0kl BETFREDOBEFRERMNLEL LA, GRS L
OB GM (T L COMT (rs4680) Y R 7 L UIZHE (p<0.05) AR ST

A. WFFEERY

e RMEIZEFEBOL2HTLRERFO
S A e RRV L E X S, ZhE TOBENS
MO RIERTRETOBRHIREBEIATVDY
DO, O3 FRECEE, HHNRHEOZEB
HEEOMREIIT+ 9 ThS, £ 2T, WREMFY
THERA)LEELPHIRRAR L L GEIR L TRE
ffEgstElinF & OB A <5702, RARGER
# (WCST: Wisconsin Card Sorting Test, CPT :
Continuous Performance Test) . MR M {& 21X
L7, &5IZ, BONF (rs6265) , COMT (rs4680) .
YWHAE (rs28365859) . RGS4 (rs951436) . DISCI
(rs821616) . NRG1 (rs6994992) ¢ 6 SNPs Diftfx
FREZFREL, RAEIED SV I MRI WEER &0
B AR L 7=

B. BFEHIE

1. MEFRIORBE : SEfEH LI-#=+ L SNP (1
NRG1 (rs6994992) . BDNF (rs6265) . DISC1 (rs821616)
COMT (rs4680) . RGS4 (rs951436) . YWHAE (rs28365859)
ThbH, BEFROFIEIL PR-RFLP #EE LT
Taqman & BV =,

39

2. FRABERE L OBEM

EITHEEABET S Wisconsin Card Sorting
Test, EEHEEZWE T % Continuous Performance
Test ZERE L 7=, WCST (IBEEHRR, #EFE, BLU
HEOTHARHHRE T, EITHRIEDIEELEL
HNTWAH, RIFE TITBICARO WCST (BEFE F-S
version) 2\, FREIZIL A T 2 U — @Rk EL (CA) |
TV AEIDREEOR Y (PEN) | set {FFOREH

(DMS) #= Mz, EEREREDORIZEIZIE Continuous
Performance Test # i\, REAR L L TAHro%
FERA L, FHEICIZd 2RV

ELTERORMBEREDORR L Genotype
OENRZHEEET 570, Genotype ZIMIZE$, &2
HMEEREORRLERER L L oot 21T

<7,

3. MRI & (& - o BEE
R IR E 10 4 (B &, 21:19, FH
i, 32.3%6.2 F) L, #HERWMEBREN 13 4
(8 : 4, 10 : 3, FHEH, 36.1+£9.0F) THS,
Fofklr T1 SERE R ORGIT, HKRBHEED 3
F 2 748 (Siemens, Trio) ZHWWTiT-7-. #
@37 A — % — (T TR/TE=1420/2. 6msec , Flip




Angle=15" | Matrix=256 X256, Slices=160, Voxel
size=sI X 1 X1mm Toh-o7z. F— AT SPM5 L
VBMS # Fv . GM B2t L 7= %12 MNT FEE5Ehi
ik L7, &5I(C modulation #LFR & Eif{k
(FWHM=8mm) #{T~>7-. # A 4LB (% SPM5 @
two-sample t-test Z Vs, 2 8o oM Fif2 2T
L7z, WM S ELRTHS FIR THEK
i#7)5 5%Aii, cluster size £ 100 voxels & L7z,
ELHICMERRERHICEBVWTREEHLIV LAE
Z GM (AL L TV S REIR O T, FriZHERD
rﬁﬁﬂmﬁalﬁﬁﬁ M Sh TV AEAZO M (BT
il L 7o, OM (L fEmAR L Lm0 ) R
I T L ARSI ER L L HER AT ATV (R
HliE A, p0.05) | OM (B ZE (L & Ewil {1
DYRZTUNEEFTERBERHLNE 5%
Rt L=

(fmER d -~ DB )
FFFEIL, THBEE, EEPWE, EFERELYS
TH1EOD (e b/ L e TSRS
St 2B LAAEHEHEAERL, 858
KREEFHHEFEZASIIBOTERRBEZITT
Wh, FRICESWT, REHREEE ~OmBA L 1 >
FZH—AhF-ater b, BANROBRELRER

(Eafk) erafuEli-,

C. WFFoHREE

1. ZRE0BRAE L BRI L OBE

* Wisconsin Card Sorting Test (WCST)

e SIRIERE 58 4, BREEE 157 BORRELE
S UBEREOTE)EIL, CAIL4.6651.4, PEN L
3.11%£3.8, DMS [£0.89%1.0 Th-7-. REFEOF
#)ifi%, CA I% 5.31%=1.2, PEN % 1.09+2.1, DMS
£ 0.50£0.8 Tdh-o7=. Wilcoxon BEZ VL THE
KERB LUREHOFEHMEL L2 25,
CA (p=T.1E-05) . PEN (p=8. 1E-05) . DMS (p=. 0048)
DT RTIcBWTTEOEEICEE2ZNED
Sz, WCST D& AT (24 vTid BDNF, COMT,
YWHAE, RGS4, DISC1, NRG1 ¢0% SNP ) genotype |ZHE
MR IIA LN T,

« Continuous Performance Test (CPT)
FEr ARIERE 41 A fEBE 120 2 OFERAH/.
S EMENOTY@EIT, 1 EE 4 (X 1.42+0.8,

40

[ 1.69£0.9 Th-7-, REEFOFEYHE
(X, 1EEd" (32.47+0.8, 2B d’ (£2.76%0.8

2[@EAJd

Thot-. t BEXHOTHELRERS L URE
HoEHErLBELEZLZA, 1EA 4
(p=7.5E-11) . 2 [EH d' (p=1.3E-09) & %, (Zfl
HORSEICEELEZNRDLN. CPTO " L
BDNF, COMT, YWHAE, RGS4,DISC1,NRGL ®# SNP @
genotype (B L THLREZMFEIZA LN 2T,

2. MRI tr&iEi{% @ {=FR L OBhE

HEEMETRYEE LY L OM (EBSEE WL
LCu=fEiix, AieasE, (IEA3E, HERE,. &%,
By, B XSO LTV, CTL BT SCH BEL
DHEICKAE oM A LTS EENE, SE
ORI TIEBOH SN, KOTER. &, Al
FAkE, AAIATIREE Yo oM Rz AVWT. YR Z
T LA ED-BEWRA T EITo7-. TORFRT
(%, HiESE L UEO M (R & COMT (rs4680) @ U
AT LABICHE (p0.05) et boT, £
N OO B REITERS T 0.275, & T-0.251
Tho7= (R,

#1253 FfxAV-EERSITOBRETT. ¥

EITESE(L 3 . . p<0.05, #. p<0.1

a4 NRG1  [BDNF DISC1 COMT  [RGS4
it L 029 |-, 072 | 091 275% -, 002
L 128 | 048 | 216# -. 24 093
[FriTEE 009 |094 |- 165% |- 233 . 009
PETEESE [-. 049 [ 138 018 [ 163 | 013
D. #%

WOST (=317 ARk A 7 =Y — ¥ (RREEOM Y 72
STNZCPTIZEIT D d' I3FE RWE L EFM T
ITHEREARLNT, BaigERER LU ET
B OBE OV TRRIF L= & Z A, FERBMRT
BRI T=,

B S FRAE B TP O DG 7 fEIE T, GM (Al
Wﬁ%"mﬁ’m G BTz, T ERAERAEZ B
TAHEREOEMIIBER T LTEY, 2612



COMT 2RI LS TLHEi SN TVLD Z LR &R
7=, E-BEMEROND: CICMEY S L snT
WAHBDEMLEMESEETHY . X512 CMT
ZFRORBEZIT TV, ZNOORKRIIME LN
ED R EREERBR A ZFHT LR TIEHHA5. COMT
BEFH M (RICEEBAY 5L AFICo0 TR
HThp, % M RROTIIRERE L LTl
< TIERL | BEROHEFERERLTENL LE
BEZITHLEZLNS,

E. i
WCST 45 K UF CPT THMl L =325 E44E ~ BDNF
(rs6265) . COMT (rs4680) . YWHAE: (rs28365859) .
RGS4 (rs951436) . DISCI (rs821616) ., NRGI
(rs6994992) @ 6 SNPs Dt L OBLE L R 5
niphs-1z, MRI HEENR & B {EFR L OBGE T,
COMT i#{=-F 25 L g I (oo Bl A0 B S -,
SHRIAESICHERWENHOEBRESANTL,
BT 5TETHS.

F. BFERE

1. WICER

1) Yoshimi A, Takahashi N, Saito S, Ito Y, Aleksic
B, Usui H, Kawamura Y, Waki Y, Yoshikawa T, Kato
T, Iwata N, Inada T, Noda Y, Ozaki N: Genetic
analysis of the gene coding for DARPP-32
(PPPIRIB)  in with
schizophrenia or bipolar disorder. Schizophr Res
100 (1-3):334-41 (2008)

2) VYamasaki N, Maekawa M, Kobayashi K, Kajii Y, Maeda
J, Soma M, Takao K, Tanda K, Ohira K, Toyama K,
Kanzaki K, Fukunaga K, Sudo Y, Ichinose H, Tkeda
M, Iwata N, Ozaki N, Suzuki H, Higuchi M, Suhara
T, Yuasa S, Miyakawa T: Alpha—CaMKII deficiency

causes immature dentate gyrus, a novel candidate

Japanese  patients

endophenotype of psychiatric disorders. Mol
Brain 1 (1):6 (2008)

3) Takahashi T, Suzuki M. Tsunoda M, Kawamura Y,
Takahashi N, Tsuneki H, Kawasaki Y, Zhou SY,
Kobayashi S, Sasaoka T, Seto H, Kurachi M, Ozaki
N:  Association between the brain-derived

neurotrophic factor Val66Met polymorphism and

brain morphology in a Japanese sample of

schizophrenia and healthy comparisons. Neurosci

4)

6)

7)

8)

9)

Lett 435 34-39 (2008)

Takahashi T, Suzuki M, Tsunoda M, Kawamura ¥,
Takahashi N, Maeno N, Kawasaki Y, Zhou SY, Hagino
H, Niu L, Tsuneki H, Kobayashi S, Sasacka T, Seto
H, Kurachi M, Ozaki N: The association of
genotypic combination of the DRD3 and BDNF
polymorphisms on the adhesio interthalamica and
temporal  lobe
Neuropsychopharmacol ~ Biol
(5) :1236-42 (2008)

Saito S, Takahashi N, Maeno N, Ito Y, Aleksic B,
Usui H, Tidaka T, Inada T, Ozaki N: An association
study of tachvkinin receptor 3 gene with
schizophrenia in the Japanese population.
Neuroreport 19 (4):471-473 (2008)

Ohtsuki T, Koga M, Ishiguro H, Horiuchi Y, Arai
M, NiizatoK, ITtokawa M, Inada T, Iwata N, Iritani
S, Ozaki N, Kunugi H, Ujike H, Watanabe Y, Someva
T, Arinami T: A polymorphism of the metabotropic
receptor mGluRT  (GRM7)
associated with schizophrenia. Schizophr Res 101
(1-3):9-16 (2008)

Ohtsuki T, Horiuchi Y, Koga M, Ishiguro H, Inada
T, Iwata N, Ozaki N, Ujike H, Watanabe Y, Someya

structures.  Prog
Psychiatry 32

medial

glutamate gene 1s

T, Arinami T: Association of polymorphisms in the
haplotype block spanning the alternatively
spliced exons of the NING1 gene at 1pl3.3 with
schizophrenia in Japanese populations. Neurosci
Lett 435 (3):194-197 (2008)

Nunokawa A, Watanabe Y, Kitamura H, Kaneko N,
Arinami T, Ujike H, Inada T, Iwata N, Kunugi H.
Itokawa M, 0Ozaki N, Someva T: Large-scale
case-control study of a functional polymorphism
in the glutamate receptor, metabotropic 3 gene in
patients with schizophrenia. Psychiatry Clin
Neurosci 62 (2):239-40 (2008)

Morita Y, Ujike H, Tanaka Y, Kishimoto M, Okahisa
Y, Kotaka T, Harano M, Inada T, Komiyama T, Hori
T, Yamada M, Sekine Y, Iwata N, Ivo M, Sora [,
Ozaki N, Kuroda S: The glycine transporter | gene
(GLYT1) is associated with methamphetamine-use
disorder. Am ] Med Genet B Neuropsychiatr Genet
147 (1):54-8 (2008)

10) Masui T, Hashimoto R, Kusumi I, Suzuki K, Tanaka

T, Nakagawa S, Suzuki T, Iwata N, Ozaki N, Kato




T, Takeda M, Kunugi H, Kovama T: A possible
association between missense polymorphism of the

breakpoint cluster region gene and lithium
prophylaxis in  bipolar  disorder. Prog
Neuropsychopharmacol  Biol  Psychiatry 32

(1):204-8 (2008)

11) Kuratomi G, Iwamoto K, Bundo M, Kusumi I, Kato N,
Iwata N, Ozaki N, Kato T: Aberrant DNA methylation
associated with bipolar disorder identified from
discordant monozygotic twins. Mol Psychiatry 13
(4) :429-41 (2008)

12) Kotaka T, Ujike H, Morita Y, Kishimoto M, Okahisa
Y, Inada T, Harano M, Komivama T, Hori T, Yamada
M, Sekine Y, Iwata N, Ivo M, Sora I, Ozaki N,
Kuroda S: Association study between casein kinase
1 epsilon gene and methamphetamine dependence.
Ann N Y Acad Sci 1139 43-8 (2008)

13) Kishimoto M, Ujike H, Okahisa Y, Kotaka T, Takaki
M, Kodama M, Inada T, Yamada M, Uchimura N, Iwata
N, Sora I, Ivo M, Ozaki N, Kuroda S: The Frizzled
3 gene is associated with methamphetamine
psychosis in the Japanese population. Behav Brain
Funct 4 37 (2008)

14) Kishimoto M, Ujike H, Motohashi Y, Tanaka Y,
Okahisa Y, Kotaka T, Harano M, Inada T, Yamada M,
Komiyama T, Hori T, Sekine Y, IwataN, Sora I, Iyo
M, Ozaki N, Kuroda S: The Dysbindin Gene (DTNBP1)
Is Associated with Methamphetamine Psychosis.
Biol Psychiatry 63 (2):191-196 (2008)

15) Kishi T, Kitajima T, Tkeda M., Yamanouchi Y,

Kinoshita Y, Kawashima K, Okochi T, Ozaki N, Iwata

N: Association analysis of nuclear receptor

Rev-erb alpha gene (NRIDL) with mood disorders in

the Japanese population. 62

(4):211-5 (2008)

Kishi T, lkeda M, Kitajima T, Yamanouchi Y,

Kinoshita Y, Kawashima K, Okochi T, Inada T, Ozaki

N, Iwata N: Genetic association analysis of

Neurosci Res

_—

16

tagging SNPs in alphad4 and beta subunits of
neuronal nicotinic acetylcholine receptor genes
(CHRNA4 and CHRNB2) with schizophrenia in the

Japanese population. ] Neural Transm 115
(10) : 1457-61 (2008)
17) Kishi T, lkeda M, Kitajima T, Yamanouchi Y,

Kinoshita Y, Kawashima K, Inada T, Harano M,

Komiyama T, Hori T, Yamada M, IyoM, Sora I, Sekine
Y, Ozaki N, Ujike H, Iwata N: Glutamate cysteine
ligase modifier (GCLM) subunit gene is not
associated with methamphetamine-use disorder or
schizophrenia in the Japanese population. Ann N
Y Acad Sei 1139 63-9 (2008)

Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y,
Komiyama T, Hori T, Yamada M, IvoM, Sora I, Sekine
Y, Ozaki N, Ujike H, Iwata N: Alpha4 and beta2
subunits of neuronal nicotinic acetylcholine
with

—

18

Kawashima K, Inada T, Harano M,

receptor genes are not associated
methamphetamine-use disorder in the Japanese
population. Ann N Y Acad Sci 1139 70-82 (2008)

19) Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y, Kawashima K, Inada T, Harano M,
Komiyama T, Hori T, YamadaM, IyoM, Sora I, Sekine
Y, Ozaki N, Ujike H, Iwata N: Prostate apoptosis
response 4 gene
methamphetamine-use disorder in the Japanese
population. Ann N Y Acad Sci 1139 83-8 (2008)

20) Kishi T, TkedaM, Kitajima T, Suzuki T, Yamanouchi
Y, Kinoshita Y, Kawashima K, Ozaki N, Iwata N: No
association between prostate apoptosis response
4 gene (PAWR) in schizophrenia and mood disorders
in a Japanese population. Am J Med Genet B
Neuropsychiatr Genet 147B (4) :531-4 (2008)

21) Kinoshita Y, Tkeda M, Ujike H, Kitajima T,
Yamanouchi Y, Aleksic B, Kishi T, Kawashima K,
Ohkouchi T, Ozaki N, Inada T, Harano M, Komiyama
T, Hori T, Yamada M, Sekine Y, IvoM, Sora I, Iwata

N: Association study of the calcineurin A gamma

is not associated with

subunit gene (PPP3CC) and methamphetamine-use
disorder in a Japanese population. Ann N Y Acad
Sci 1139 57-62 (2008)

22) Kawashima K, Kishi T, lkeda M, Kitajima T,
Yamanouchi Y, Kinoshita Y, Takahashi N, Saito §,
Ohi K, Yasuda Y, Hashimoto R, Takeda M, Inada T,
Ozaki N, Iwata N: No association between tagging
SNPs of SNARE complex genes (STX1A, VAMPZ and
SNAP25)
population. Am J Med Genet B Neuropsychiaty Genet
1478 (7):1327-31 (2008)

23) Kakiuchi €, Ishiwata M, Nanko S, Ozaki N, Iwata
N, Umekage T, Tochigi M, Kohda K, Sasaki T,

and schizophrenia in a Japanese



—

24

—

25

26)

27

28)

29)

Imamura A, Okazaki Y, Kato T: Up-regulation of ADM
and SEPX1 in the lymphoblastoid cells of patients
in discordant  for
schizophrenia. Am ] Med Genet B Neuropsychiatr
Genet 147B (5) :557-64 (2008)

Ji X, Takahashi N, Saito S, Ishihara R, Maeno N,
Inada T, Ozaki N: Relationship between three
serotonin receptor subtypes (HTR3A, HTR2A and
HTR4) and treatment-resistant schizophrenia in
Lett 435

monozygotic  twins

the Japanese population. Neurosci
(2):95-8 (2008)

[to Y, Yamada S, Takahashi N, Saito S, Yoshimi A,
Inada T, Noda Y, Ozaki N: No association between
the protein tyrosine phosphatase, receptor-type,
Z Polypeptide 1 (PTPRZ1) gene and schizophrenia
in the Japanese population. Am ] Med Genet B
Neuropsychiatr Genet 147B (7):1013-8 (2008)
[to Y, Nakamura Y, Takahashi N, Saito S, Aleksic
B, Iwata N, Inada T, Ozaki N:
association study of the FXYD domain containing
ion transport regulator 6 (FXYDE) gene, encoding
phosphohippolin, in susceptibility
schizophrenia in a Japanese population., Neurosci
Lett 438 (1):70-5 (2008)

Inada T, Koga M. Ishiguro H. Horiuchi Y, Syu A,
Yoshio T, Takahashi N, Ozaki N, Arinami T:
Pathway-based of
genome-wide screening data suggest that genes

A genetic

1o

association  analysis
associated with the gamma-aminobutyric acid
receptor signaling pathway are involved in
neuroleptic-induced, treatment-resistant
tardive dyskinesia. Pharmacogenet Genomics 18
(4):317-323 (2008)

Ikeda M, Yamanouchi Y, Kinoshita Y, Kitajima T,
Yoshimura R, Hashimoto S, 0" Donovan MC, Nakamura
J, Ozaki N, Iwata N: Variants of dopamine and
serotonin candidate genes as predictors of
response to  risperidone treatment in
first-episode schizophrenia. Pharmacogenomics 9
(10) 1 1437-43 (2008}

Tkeda M, Takahashi N, Saito S, Aleksic B, Watanabe
Y, MNunokawa A, Yamanouchi Y, Kitajima T,
Kinoshita Y, Kishi T, Kawashima K, Hashimoto R,
Ujike H, Inada T, Someva T, Takeda M, Ozaki N,

Iwata N: Failure to replicate the association

30)

31)

—

32

33

—

between NRG1 and schizophrenia using Japanese
large sample. Schizophr Res 101 (1-3) :1-8 (2008)
Tkeda M, Hikita T, Taya S, Uraguchi-Asaki J,
Toyo-oka K, Wynshaw-Boris A, Ujike H, Inada T,
Takao K, Miyakawa T, Ozaki N, Kaibuchi K, Iwata
N: Identification of YWHAE, a gene encoding
14-3-3epsilon, as a possible susceptibility gene
for schizophrenia. Hum Mol Genet 17 (20) :3212-22
(2008)

Deng X, Sagata N, Takeuchi N, Tanaka M, Ninomiya
H, Iwata N, Ozaki N, Shibata H, Fukumaki Y:
Association study of polymorphisms in the neutral
amino acid transporter genes SLCIA4, SLC1AS and
the glycine transporter genes SLC6AS, SLC6A9 with
schizophrenia. BMC Psychiatry 8 58 (2008)
Aleksic B, [keda M, Ishihara R, Saito S, Inada T,
Iwata N, Ozaki N: No association between the
oligodendrocyte-related PLP1
schizophrenia in the Japanese population. ] Hum
Genet 53 (9):863-6 (2008)

Albalushi T, Horiuchi Y, IshiguroH, KogaM, Inada
T, Iwata N, Ozaki N, Ujike H, Watanabe Y, Someya
T, Arinami T: Replication study and meta—analysis
of
polymorphisms with schizophrenia in a large

gene and

the genetic association of GRM3 gene

Japanese case-control population. Am J Med Genet
B Neuropsychiatr Genet 147 (3):392-6 (2008)

2. FRRER

1)

2)

3)

Aleksic B, Ikeda M, Ishihara R, Saito §,
Inada T, Iwata N, Ozaki N: No Association
Between Oligodendrocyte Related Gene PLPI

and  Schizophrenia in the Japanese
Population. 16th WCPG, 2008 X K
10/11-156

Aleksic B, Ikeda M, Ishihara R, Takahashi

N, Saito S, Matsumoto A, Inada T, lidaka T,
Iwata N, Ozaki N: Gap Junctions, Bipolar
Disorder and Schizophrenia: Genetic
association Study. 5 31 [EIfFEFIFES, 2008
B 7/9-11

FiREA, B2 L, BIRES, WikK—, B
&, fempeth, = B, RWRCK: PTPRZL &
WERME » OBMERFT. EEWEFES,
2008 Hm 3/14-15




1)

1y,

B oweE, RN, ARiEsS], HER—,
HE¥ELZ, REfeR: MERKRETT L~
AlBT HflRRFRIRAT - TiEryER-. B2
BT T « KEFEDFOMBETS - B 30
Bl B AREMENRPESS, 2008 FI,

9/10-12

Prmear, BBowE BEFERK ABEE,
AREF , FHEHE, BEIIRA, FLEA,
FE My #2 & ¢ Clinical symptoms and
neuropathology of Diffuse neurofibrillary
tangles with calcification  ~TDP-43
proteinopathy and a -synucleinopathy of
limbic lesion in Tcases™. HZAZRHHEFS.
2008, Airfli, 10/10-12

HEYMEREOLME - BiIRR (FELZEL)

PEIT RS

L

3

EHEFEEH

L.

F Dt

YA L.




FAFBFFEFERMIE (2 ZA0ORBERFIFERR)
THEMEREE

AR ) AR Fr OB RET 5 8ETERBECMET SR
HIAEFEE SE fhE RBRBEERFESS B

MEEE

A LIERFEDBR CILE MR ENPLICER SN, L9z o T, LAvL
#x N\OFEH~DORIGHEE, DE - BERRR L Lok SERSH Y, FhitEEo SRt L <
ICREGERICHEIR TWALOLEZ LT A, HESERREENHFELXHVW TGO
PR A Tl L7 B G, R 21T 9 B EEROHEMEIZ SO TRE ED G TE TW5,
FHEIZBOTIEHFREEREOMBRSSHERE 1 08 A TOU ALY F L HARARIZ L
HEEHEICB L THIC) AR FUOERRR L BET 5 FAI VZEE - 200 7 VGER
B - o b= S EEICEET S lE T L OREABRM L, #RII I D 2REFBELTA
KT 123U A2 FoAGRRISHE BT = L 2 RUVE L, Zh 6 oS E Ul <4 4

v—H—L L TOMETEZ AV CREEDOBIRZAEICT 5 b0 LMD,

A. BFEEE®

Risperidone (RIS) 13{XFAY972 5 _HHCHURS M
KO—>Thy, EROERGUESPHEIZLS, 2
BIiENBERA DL 25, ZOFWBEE
R332y D2 EEUNAOMREEDHEEE~D
BRP—EHEEES N TS, REEOHIETIL,
RIS OBt 7 7 A LAEFBEL, W< 2 DfE
R FIZ oW TENLOBE TR RIS IBFRIG
%2 FRI+ 5 Z L BFTREDLTFE LRI L=
EHRETF L LT, FAIBGRET (KA
2% (E®{=F (DRDI-DRD5). AKT1, GSK3 #f=7) .

o b= B {nF (HTR1A, HTR1B, HTRID, HTR2A,

HTR2C, HTR6, HTR7) PID 3 0 OMETEEIA 7 A
T L7, xtgl L THRIERSmED 220 108
DG RERE % RIS HAGRIZB\ T 8 #lo
JARERTIGHES: PANSS (T & » THEMG L 7=, #EaHARIT &
L T FREF (BAEFH - 15 - SRiGHIMN -
Y ORFRER) 2k L EEROTEITI L
[2d 0, YoOREFRPERRICHEETRIT 50 %
ME L7, DRD2 M-241A>G & TaqlA. AKT1 @
AKT1-SNP1 F AKT1-SNP5 BHELRTHIEFTHHF
RS &N, thoREF 2 L THINOFER D
BERFESELZ Lo TVWENEOFEELY ZN
LOMETEHOH B FERELZ L-TEY, &
R TFHRETFTHA L BETS,

45

B. W& HiE
SF -3

S BILDSM-VI-TR Iz L > TR - & LM
EBF1TT A, " b hETIHEBREOERSE
B2 BE 108 4, FANICERFRPHREOR
E2ZITEY, FI0b ) AN Fuoic@gL
FZh oA 69 &, ERITHRMMREL L TOREA
5L L, 08RO B TOERFEMA PANSS T
Tol-., FotoREREE L ERICERSELE,
H T NOWE

FHMmA 5 B U ERA SRR L EB 7 o
AL LI R RS EHILETT
o712, BEB U 2 B8R L 0 @E O FiEET DNA &4
H LU OREHTICER L /-,
M0 = 1 B AR AT

EfRET 2 LT, K33 UBiGR{nTF (K82
2 (k{5 F (DRD1-DRD5) . AKT1, GSK3 i#{5F) .
o b= BHMEET (HTR1A, HTRIB, HTRID, HTR2A,
HTR2C, HTR6, HTR7) AD 3 0 DRETFZHA ¥ A
T LTz, MR E L THMMRERSREOLR 120 #
DA LIERE 4 RIS BAGRIZ W C8llo
TAMERIE1E % PANSS |2 L » CIFfli L 7=, #EEHAEMT &
LT FRIEF (REE - 145 - RIGHAMH -
L MOFRRER) 2ok L7~ EEMT 2T 2 &
2k Y. YORGFRSERRUCHELZ TR 202%
BREL-,
R EBIRRAT




MR EOBFRITHETHE L LTI
ECOBRKEREN S, BEFE - RIGHEM - 4
8 - PIREEBOEROBELR CAMEETSLEELL
nTEY, ZhonERLEMRICAIT2ENTS
EERRRT A2 AV TITo 72

(fRERE ~OELE)

AFERMIL, HELMERE. B THEEL
HRE LBEFRIAFETHS. LSBT,
LHFFE, EEYWE, REEEEETE L5
»Te b7 4 - BEFREITHZEICET 2 GEE
#1 (ZENL TSN FE R ERFERES

SIBVWTAHAHEBRBICEET Y 7 LXK
IZB+T 2B, BEFREINICLDZ ZA0E
LD ZADBERICHT AN TS (RIENT
) REOHEHVCRIER (BREISHE) S0/
BIZBET A% OWEHBESAEH L. &%
ZiF, CAETLRZHTLTEE,

ERRISERE Y (ERIGEELIES) | HEHEM
EADA 7 F—L K a3ty b, BANRO
REAER (B4 SRLr4mEL, MEAEME
o THEXED S,

EF-HEEFITE R AEREFSOEBEREY
PHEE & L T (R Rl 4 K50 bl R (R R B
FHY L THY, ERFEORL L THEL BEE
BRITIS U A RE A L otin+ 5 R4 B L
TS,

C. HEHR

DRD2 @-241A>G & TaqlA, AKT1 @ AKT1-SNP1 &
AKT1-SNP5 SEEATRIEFCThHLHAREMEST SN
1=

DRD2 (22> T OFERE Fizad. ZoFEETe.
9% Lo TEY, “—2TF A AOEKEEEH 3.
3% THhHLr2EZLHL+HERALRTRRFO—
DThHIEEZ LN

AKT/GSK3 cascade (i {xT8E Tld AKT1-SNP5 (DFF
BHEHR6. 0% THY, b <—R 7 A »OiEIRE
FEEES, %LV L@V TFRIERF L L TRES -

D. B8R
AEBEDOREHTIZ VT 2 F TR LS LW
fiE L BET A RETHABRM LI, ZOPTEAL
vD2 EEER L 20 VN AR ERE T R
WBre VICERET A AKT] (BT OG- TO# s

FET L RRRIGEZ FHl L 2 2TREEN TR SN
oo ZhUEZ77—va =T 4 v ? ADFERE
EREOERR EOFIHEF LIZETIZDTRISKES
FRITAFELIZIRELS R, BERYIZZORF
RAFUMTAHESMETELWESELRLEZ L
EZXBIENTES,

BES D4 2 WERE TOHMTESH S ME - &1l
22X /) AL TREFEREIATTHZLHBT
REL 2o TS, KEELRRTHERAIRIT 21T =
Lz o EAERIC LS ARVBEFSMTOHOLY
EfEe FREOMIZBIET.

FrooFECLY CRETORRMGIIRR
T & o T FE OFRRH EGRRS 7 F OF
ELMFTED.

E. #5%

PR REIRR R 2 TR+ 5 FiExd 7 7 —
2T RT A4 v 7 AIWVEEETIREL S 59
AT ER, REEORBM TIZDRD2 & AKT1 @
WEEFERN U AR FUERRISHEE TRITS
LRI Ln, Sk LarATTY 5
Z iz kv, kOO SERRUSHETRE A RE
FLTLVERVY,

F. WFsEss#

1. MoC¥#E (2007—2008)

1) Ohi K, Hashimoto R, Yasuda Y, Yoshida T,
Takahashi H, Tike N, Fukumoto M, Takamura H,
Iwase M, Kamino K, Ishii R, Kazui H, Sekiyama
R, Kitamura Y, Azechi M, Ikezawa K, Kurimoto
R, Kamagata E, Tanimukai H, Tagami S,
Morihara T, Ogasawara M, Okochi M, Tokunaga
H, Numata S, Ikeda M, Ohnuma T, Ueno SI,
Fukunaga T, Tanaka T, Kudo T, Arai H, Ohmori
T, Iwata N, Ozaki N, Takeda M. Association
study of the G72 gene with schizophrenia in
a Japanese population: A multicenter study.
Schizophr Res. 2009 Feb 21, [Epub ahead of
print]

2) Kishi T, Kitajima T, Ikeda M, Yamanouchi Y,
Kinoshita Y, Kawashima K, Okochi T, Okumura
T, Tsunoka T, Inada T, Ozaki N, Iwata N,
Association study of clock gene (CLOCK) and
schizophrenia and mood disorders in the
Japanese population. Eur Arch Psychiatry



3)

4)

5)

6)

7)

8)

Clin Neuresci. 2009 Feb 17. [Epub ahead of
print]

Watanabe Y, Nunokawa A, Kaneko N, Muratake
T, Arinami T, Ujike H, Inada T, Iwata N,
Kunugi H, Itokawa M, Otowa T, Ozaki N, Someva
T. Two-stage case—control association study
of polymorphisms in rheumatoid arthritis
susceptibility genes with schizophrenia. ]
Hum Genet. 2009,54(1) :62-5. Epub 2009 Jan 9.
Nishiyama T, Ozaki N, Iwata N. Use of
questionnaire infeasibility in order to
detect cognitive disorders: example of the
Center for Epidemiologic Studies Depression
Scale in psychiatry settings. Psychiatry
Clin Neurosci. 2009 Feb;63(1):23-9.

Arai S, Shibata H, Sakai M, Ninomiva H, Iwata
N, Ozaki N, Fukumaki Y. Association analysis
of the glutamic acid decarboxylase 2 and the
glutamine synthetase genes (GAD2, GLUL) with
schizophrenia. Psychiatr Genet. 2009
Feb;19(1) :6-13.

Ishiguro H, Koga M, Horiuchi Y, Noguchi E,
Morikawa M, Suzuki Y, Arai M, Niizato K,
Iritani S, Itokawa M, Inada T, Iwata N, Ozaki
N, Ujike H, Kunugi H, Sasaki T, Takahashi M,
Watanabe Y, Someya T, Kakita A, Takahashi H,
Nawa H, Arinami T. Supportive evidence for

reduced expression of GNBIL in schizophrenia.

Schizophr Bull. 2008 Nov 14. [Epub ahead of
print]

Ezaki N, Nakamura K, Sekine Y, Thanseem I,
Anitha A, Iwata Y, Kawai M, Takebayashi K,
Suzuki K, Takei N, Ivo M, Inada T, Iwata N,
Harano M, Komivama T, Yamada M, Sora I, Ujike
H, Mori N. Short allele of 5-HTTLPR as a risk
factor for the development of psychosis in
Japanese methamphetamine abusers. Ann N Y
Acad Sci. 2008 Oct;1139:49-56.

Kotaka T, Ujike H, Morita Y, Kishimoto M,
Okahisa Y, Inada T, Harano M, Komivama T,
Hori T, Yamada M, Sekine Y, Iwata N, Iyo M,
Sora I, Ozaki N, Kuroda S. Association study
between casein kinase 1 epsilon gene and
methamphetamine dependence. Ann N Y Acad Sci.
2008 Oct;1139:43-8,

9)

10)

11)

13)

14)

Arai S, Shibata H, Sakai M, Ninomiya H, Iwata
N, Ozaki N, Fukumaki Y. Association analysis
of the glutamic acid decarboxylase 2 and the
glutamine synthetase genes (GAD2, GLUL) with
schizophrenia. Psychiatr Genet. 2009
Feb:19(1) :6-13,

Kinoshita Y, Ikeda M, Ujike H, Kitajima T,
Yamanouchi Y, Aleksic B, Kishi T, Kawashima
K, Ohkouchi T, Ozaki N, Inada T, Harano M,
Komiyama T, Hori T, Yamada M, Sekine Y, Iyo
M, Sora I, Iwata N. Association study of the
caleineurin A gamma subunit gene (PPP3CC)
and methamphetamine-use disorder in a
Japanese population. Ann N Y Acad Sei. 2008
Octi1139:57-62,

Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y, Kawashima K, Inada T, Harano M,
Komivama T, Hori T, Yamada M, Ivo M, Sora I,
Sekine Y, Ozaki N, Ujike H, Iwata N.
Glutamate cysteine ligase modifier (GCLM)
subunit gene is not associated with
methamphetamine-use disorder or
schizophrenia in the Japanese population.
Ann N Y Acad Sci. 2008 Oct;1139:63-9.
Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y, Kawashima K, Inada T, Harano M,
Komivama T, Hori T, Yamada M, Iyo M, Sora I,
Sekine Y, Ozaki N, Ujike H, Iwata N. Alpha4
and beta2 subunits of neuronal nicotinic
acetylcholine receptor genes are not
associated with methamphetamine-use
disorder in the Japanese population. Ann N
Y Acad Sci. 2008 Oct;1139:70-82.

Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y, Kawashima K, Inada T, Harano M,
Komiyama T, Hori T, Yamada M, Iyo M, Sora I,
Sekine Y, Ozaki N, Ujike H, Iwata N. Prostate
apoptosis response 4 gene is not associated
with methamphetamine-use disorder in the
Japanese population. Ann N Y Acad Sci. 2008
Oct;1139:83-8.

Ishiguro H, Koga M, Horiuchi Y, Noguchi E,
Morikawa M, Suzuki Y, Arai M, Niizato K,
Iritani S, Ttokawa M, Inada T, Iwata N, Ozaki
N, Ujike H, Kunugi H, Sasaki T, Takahashi M,




Watanabe Y, Someva T, Kakita A, Takahashi H,
Nawa H, Arinami T. Supportive evidence for

reduced expression of GNBIL in schizophrenia.

Schizophr Bull. 2008 Nov 14. [Epub ahead of
print]

Ikeda M, Yamanouchi Y, Kinoshita Y, Kitajima
T, Yoshimura R, Hashimoto S, 0 Donovan MC,
Nakamura J, Ozaki N, Iwata N. Variants of
dopamine and serotonin candidate genes as
predictors of response to risperidone
treatment in first-episode schizophrenia.
Pharmacogenomics. 2008 Oct:9(10) :1437-43,
0' Donovan MC, Norton N, Williams H, Peirce
T, Moskvina V, Nikolov I, Hamshere M, Carroll
L, Georgieva L, Dwyer S, Holmans P, Marchini
JL, Spencer CC, Howie B, Leung HT, Giegling
I, Hartmann AM, M&ller H], Morris DW, Shi Y,
Feng G, Hoffmann P, Propping P, Vasilescu C,
Maier W, Rietschel M, Zammit S, Schumacher
J. Quinn EM, Schulze TG, Iwata N, lkeda M,
Darvasi A, Shifman S, He L, Duan J, Sanders
AR, Levinson DF, Adolfsson R, Oshy U,
Terenius L, Jénsson EG, Cichon 8, N&then MM,
Gill M, Corvin AP, Rujescu D, Gejman PV,
Kirov G, Craddock N, Williams NM, Owen M]J.
Analysis of 10 independent samples provides
evidence for association between
schizophrenia and a SNP flanking fibroblast
growth factor receptor 2. Mol Psychiatry.
2009 Jan:14(1):30-6. Epub 2008 Sep 23.
Kishi T, Kitajima T, Ikeda M, Yamanouchi Y,
Kinoshita Y, Kawashima K, Okochi T, Ozaki N,
Iwata N. Association analysis of nuclear
receptor Rev-erb alpha gene (NR1D1) with
mood disorders in the Japanese population.
Neurosci Res. 2008 Dec:62(4):211-5. Epub
2008 Aug 30.

Yamasaki N, Maekawa M, Kobavashi K, Kajii Y,
Maeda J, Soma M, Takao K, Tanda K, Ohira K,
Toyama K, Kanzaki K, Fukunaga K, Sudo Y,
Ichinose H, Tkeda M, Iwata N, Ozaki N, Suzuki
H, Higuchi M, Suhara T, Yuasa S, Miyvakawa T.
Alpha—CaMKII deficiency causes immature
dentate gyrus, a novel candidate
endophenotype of psychiatric disorders. Mol

Brain. 2008 Sep 10:1(1):6.

Ishiguro H, Imai K, Koga M, Horiuchi Y, Inada
T. Iwata N, Ozaki N, Ujike H, Itokawa M,
Kunugi H, Sasaki T, Watanabe Y, Someya T,

Arinami T. Replication study for
associations between polymorphisms in the
CLDN5 and DGCR2 genes in the 22qll deletion
syndrome region and schizophrenia.
Psychiatr Genet. 2008 Oct;18(5) :255-6.

0' Donovan MC, Craddock N, Norton N, Williams
H., Peirce T, Moskvina V, Nikolov I, Hamshere
M, Carroll L, Georgieva L, Dwyer S, Holmans
P, Marchini JL, Spencer CC, Howie B, Leung
HT, Hartmann AM, Méller HJ, Morris DW, Shi
Y, Feng G, Hoffmann P, Propping P, Vasilescu
C, Maier W, Rietschel M, Zammit S, Schumacher
J. Quinn EM, Schulze TG, Williams NM,
Giegling I, Iwata N, Ikeda M, Darvasi A,
Shifman S, He L, Duan J, Sanders AR, Levinson
DF, Gejman PV. Molecular Genetics of
Schizophrenia Collaboration, Gejman PV,
Sanders AR, Duan J, Levinson DF, Buccola NG,
Mowry BJ, Freedman R, Amin F, Black DW,
Silverman JM, Bverley WF, Cloninger CR,
Cichon S, Nothen MM, Gill M, Corvin A,
Rujescu D, Kirov G, Owen MJ. Identification
of loci associated with schizophrenia by
genome-wide association and follow-up. Nat
Genet. 2008 Jul 30. [Epub ahead of print]
Ikeda M, Hikita T, Taya S, Uraguchi-Asaki ],
Tovo—0Oka K, Wynshaw-Boris A, Ujike H, Inada
T, Takao K, Miyakawa T, Ozaki N, Kaibuchi K,
Iwata N. Identification of YWHAE, a gene
encoding 14-3-3epsilon, as a possible
susceptibility gene for schizophrenia. Hum
Mol Genet. 2008 Jul 24. [Epub ahead of print]
Deng X, Sagata N, Takeuchi N, Tanaka M,
Ninomiva H, Iwata N, Ozaki N, Shibata H,
Fukumaki Y. Association study of
polymorphisms in the neutral amino acid
transporter genes SLC1A4, SLCIAS and the
glycine transporter genes SLC6AS, SLC6A9
with schizophrenia. BMC Psychiatry. 2008 Jul
18:8:58.

23) Aleksic B, lkeda M, Ishihara R, Saito 5,



26

—

28)

Inada T,
between the oligodendrocyte-related gene

Iwata N, Ozaki N. No association

PLP1 and schizophrenia in the Japanese
population. J Hum Genet. 2008:53(9) :863-6.
Epub 2008 Jul 5.

Kishimoto M, Ujike H, Okahisa Y, Kotaka T,
Takaki M, Kodama M, Inada T, Yamada M,
Uchimura N, Iwata N, Sora I, Iyo M, Ozaki N,
Kuroda S. The Frizzled 3 gene is associated
with methamphetamine psychosis in the
Japanese population. Behav Brain Funct. 2008
Aug 15:4:37.

Kishi T, Ikeda M, Kitajima T, Yamanouchi Y,
Kinoshita Y, Kawashima K, Okochi T, Inada T,
Ozaki N,
analysis of tagging SNPs in alpha4 and beta2

Iwata N. Genetic association

subunits of neuronal nicotinic
acetylcholine receptor genes (CHRNA4 and
CHRNB2) with schizophrenia in the Japanese
population. J Neural Transm. 2008
Oct:115(10) : 1457-61. Epub 2008 Sep 2.
Kanahara N, Mivatake R, Sekine Y, Inada T,
Ozaki N, Iwata N, Harano M, Komivama T,
Yamada M, Sora I, Ujike H, Ivo M, Hashimoto
K. Association study between the PIK4CA gene
and methamphetamine use disorder in a
Japanese population. Am | Med Genet B
Neuropsychiatr Genet. 2008 Jun 2. [Epub
ahead of print]

Ikeda M, Kitajima T,
Yamanouchi Y, Kinoshita Y, Takahashi N,
Saito S, Ohi K, Yasuda Y, Hashimoto R, Takeda
M, Inada T, Ozaki N, Iwata N. No association

Kawashima K, Kishi T,

between tagging SNPs of SNARE complex genes
(STX1A, VAMP2 and SNAP25) and schizophrenia
in a Japanese population. Am J Med Genet B
Neuropsychiatr Genet. 2008 Oct

5:147B(7) : 1327-31.

Ito Y, Nakamura Y, Takahashi N, Saito S,
Aleksic B, Iwata N, Inada T, Ozaki N. A
genetic association study of the FXYD domain
containing ion transport regulator 6 (FXYD6)
gene, encoding phosphohippolin, in
susceptibility to schizophrenia in a
Japanese population. Neurosci Lett. 2008 Apr

29)

30)

31)

32)

33)

9. [Epub ahead of print]

Nunokawa A, Watanabe Y, Kitamura H, Kaneko
N, Arinami T, Ujike H, Inada T, Iwata N,
Kunugi H, Itockawa M, Ozaki N, Someya T.
Large-scale case—control study of a
functional polymorphism in the glutamate
receptor, metabotropic 3 gene in patients
with schizophrenia. Psychiatry Clin
Neurosci. 2008 Apr:62(2):239-40.

Ohtsuki T, Horiuchi Y, Koga M, Ishiguro H,
Inada T, Iwata N, Ozaki N, Ujike H, Watanabe
Y, Someya T, Arinami T. Association of
polymorphisms in the haplotype block
spanning the alternatively spliced exons of
the NTNG1 gene at 1pl3. 3 with schizophrenia
in Japanese populations. Neurosci Lett. 2008
Apr 25:435(3) :194-197. Epub 2008 Feb 29.
Nitta M, Narita T, Umeda K, Hattori M, Naitoh
H, Iwata N. Influence of negative cognition
on the parental bonding instrument (PBI) in
patients with major depression. J Nerv Ment
Dis. 2008 Mar:196(3):244-6,

Ohtsuki T, Koga M, Ishiguro H, Horiuchi Y,
Arai M, Niizato K, Itokawa M, Inada T, Iwata
N, Iritani S, Ozaki N, Kunugi H, Ujike H,
Watanabe Y, Someya T, Arinami T. A
polymorphism of the metabotropic glutamate
receptor mGluR7 (GRM7) gene is associated
with schizophrenia. Schizophr Res. 2008 Mar
6; [Epub ahead of print]

Uhl GR, Drgon T, Liu QR, Johnson C, Walther
D, Komiyama T, Harano M, Sekine Y, Inada T,
Ozaki N, Iyo M, Iwata N, Yamada M, Sora I,
Chen CK, LiuHC, Ujike H, Lin SK. Genome-wide
association for methamphetamine dependence:
convergent results from 2 samples. Arch Gen
Psychiatry. 2008 Mar:65(3) :345-55.

C. MAVBEMEOHME - BRI (FEALED)

1. FEFmS
L.

2, ERBEYRSE

EMAR L.

3. Foft
L.




HERROFHTIZAT 5 — KR

REEFKSD MLEA PIVA HRiEh 'S5 ~— | HRRE

Ohi K, Hashimoto R, | Association study of the G72 | Schizophr Res | inpress
Yasuda Y, Yoshida T, | gene with schizophrenia in a
Takahashi H, TIike N, | Japanese population: a
Fukumoto M, Takamura H, | multicenter study.
Iwase M, Kamino K, [shii
R, Kazui H, Sekivama R,
Kitamura Y, Azechi M,
Ikezawa K, Kurimoto R,
Kamagata E, Tanimukai H,
Tagami S, Morihara T,
Ogasawara M, Okochi M,
Tokunaga H, Numata S,
Tkeda M, Ohnuma T, Ueno
S, Fukunaga T, Tanaka T,
Kudo T, Arai H, Ohmori T,
Iwata N, Ozaki N, Takeda
M.
Ikezawa, K, Iwase, M, | Impaired regional | Schizophr Res | in press
Ishii R, Azechi M, | hemodynamic  response in
Canuet L, Ohi K, Yuka | schizophrenia during
Yasuda, Tike N, Kurimoto | multiple prefrontal
R, Takahashi H, | activation tasks: a
Nakahachi T, Sekiyama R, | two—channel near—infrared
Yoshida T, Kazui H, | spectroscopy study
Hashimoto R, Takeda M.
Hashimote R, Mori T, | Abnormal microstructures of | The World | inpress
Nemoto K, Moriguchi Y, | the basal ganglia  in | Journal of
Noguchi H, Nakabavashi | schizophrenia revealed by |Biological
T, Hori H, Harada S, | diffusion tensor imaging. Psychiatry
Kunugi H, Saitoh O,
Ohnishi T.
Takao K, Tovama K, | Impaired long-term memory | Mol Brain 1(1) 11 2008
Nakanishi K, Hattori S, | retention and working memory
Takamura H, Takeda M, | in sdy mutant mice with a
Mivakawa T, Hashimoto R. | deletion in Dtnbpl, a

susceptibility gene  for

schizophrenia.
Takahashi H, Iwase M, | Impaired prepulse inhibition | Neuroscience | 62(3) 187-197 | 2008
Ishii R, Ohi K, Fukumoto | and habituation of acoustic | Res

M, Azechi M, Ikezawa K,
Kurimoto R, Canuet L,
Nakahachi T, Iike N,
Tagami S, Morihara T,
Okochi M, Tanaka T, Kudo
T, Yoshida T, Yasuda Y,
Hashimoto R, Takeda M.

startle response in Japanese
patients with schizophrenia.




BRERY mLEA bg ks 5 ~— | HRRE
Ohi K, Hashimote R, |Difficulty identifying | Psychiatry 62 (5) 625 2008
Sugai F, Yasuda Y, |spinocerebellar ataxia 17 |Clin Neurosci
Tagami S, Takamura H, | from preceding psychiatric
Morihara T, Okochi M, | symptoms.
Tanaka T, Kudo T, Sakoda
S, Takeda M.
Kawashima K, Kishi T, |No  Association  between [Am ]  Med | 147B(7) | 1327-13 | 2008
Ikeda M, Kitajima T, | Tagging SNPs of SNARE Complex | Genet. : 31
Yamanouchi Y, Kinoshita | Genes (STX1A, VAMP2Z and
Y, Takahashi N, Saito S, | SNAP25) and Schizophrenia in
Ohi K, Yasuda Y, | a Japanese Population.
Hashimoto R, Takeda M,
Inada T, Ozaki N, Iwata
N.
Hattori S, Murotani T, | Behavioral abnormalities and | Biochem 373(2) 208-302 | 2008
Matsuzaki S, Ishizuka T, dopamine reductions in sdy | Biophys Res
Kumamoto N, Takeda M, mutant mice with a deletion | Commun
Tohyama M, Yamatodani A, in Dtnbpl, a susceptibility
Kunugi H, Hashimoto R. gene for schizophrenia.
Ikeda, M, Takahashi, N, [ Failure to replicate the | Schizophr Res | 101 1-8 2008
Saito S, Aleksic B, | association between NRG1 and
Watanabe Y, Nunokawa A, | schizophrenia using Japanese
Yamanouchi Y, Kitajima | large—sample.
T, Kinoshita Y, Kishi T,
Kawashima K, Hashimoto
R, Ujike H, Inada T,
Someya T, Takeda M,
Ozaki N, Iwata N,
Masui T, Hashimoto R, | A possible association | Progress in| 32 204-208 | 2008
Kusumi I, Suzuki K, | between missense | Neuro-Psychop
Tanaka T, Nakagawa S, | polymorphism of the | harmacology &
Suzuki T, Iwata N, Ozaki | Breakpoint Cluster Region | Biological
N, Kato T, Takeda M, | gene and lithium prophylaxis | Psychiatry
Kunugi H, Koyama T. in bipolar disorder
A F A iGN > >/ ~oxE EFEDHER 219(13) | 955-962 | 2006
MARA, WEAREK, & |Stark) RS LFHELID L O | FFRHEHRSE | 23(03) | 277-284 | 2007
BT —T AUHBTOI2HD
sequential treatment #H%5
EEEmE BMERA (i) oBLERITVONAMRE | BRI | 12(02) | 221-227 | 2009
O (F A # i (Combination
Therapy of Electroconvulsive
Therapy and Antidepressants)
FAE KRB, BFEWBT. K | RS O.LERiE LN 12(3) p. 192-2 | 2008
ALK, EAERA 02
Yoshimi A, Takahashi N, | Genetic analysis of the gene | Schizophr Res | (1-3) 334-41 2008
Saito S, Ito Y, Aleksic B, | coding for DARPP-32 (PPPIR1B) in | 100

51




BRELS LT A PIVA BRED B ~=2 | HhRE
Usui H, Kawamura Y, Waki Y, | Japanese patients with
Yoshikawa T, Kato T, Iwata | schizophrenia or bipolar
N, Inada T, Noda Y, Ozaki N | disorder
Takahashi T, Suzuki M, | Association between the | Neurosci Lett 435 34-39 2008
Tsunoda M, Kawamura Y, | brain-derived neurotrophic
Takahashi N, Tsuneki H. | factor Val66Met polymorphism and
Kawasaki Y, Zhou SY, | brain morphology in a Japanese
Kobayashi S, Sasaoka T, | sample of schizophrenia and
Seto H, Kurachi M, Ozaki N | healthy comparisons
Takahashi T, Suzuki M, | The association of genotypic | Prog 32 (5) 1236-42 | 2008
Tsunoda M, Kawamura Y, | combination of the DRD3 and BDNF | Neuropsychopha
Takahashi N, Maeno N, | polymorphisms on the adhesio | rmacol Biol
Kawasaki Y, Zhou SY, Hagino | interthalamica and medial | Psychiatry
H, Niu L, Tsuneki H, | temporal lobe structures
Kobavashi S, Sasaoka T,
Seto H, Kurachi M, Ozaki N
Saito S, Takahashi N, Maeno | An  association  study  of | Neuroreport 19 (¢ 471-473 | 2008
N, ItoY, Aleksic B, Usui H, | tachykinin receptor 3 gene with
lidaka T, Inada T, Ozaki N | schizophrenia in the Japanese
population.
Ohtsuki T, Koga M, Ishiguro [A  polvmorphism  of the | Schizophr Res 101 (1-3) | 9-16 2008
H, Horiuchi Y, Arai M, | metabotropic glutamate receptor
Niizato K, Ttokawa M, Inada | mG1uR7 (GRMT7) gene is associated
T, IwataN, Iritani S, Ozaki | with schizophrenia.
N, Kunugi H, Ujike H,
Watanabe Y, Someya T,
Arinami T
Ohtsuki T, Horiuchi Y, Koga | Association of polymorphisms in | Neurosci Lett 435 (3) 194-197 | 2008
M, Ishiguro H, Inada T, | the haplotype block spanning the
Iwata N, Ozaki N, Ujike H, | alternatively spliced exons of
Watanabe Y, Someya T, | the NINGl gene at 1pl3.3 with
Arinami T schizophrenia in Japanese
populations.
Nunokawa A, Watanabe Y, | Large-scale case-control study | Psychiatry Clin | 62 (2) 239-40 2008
Kitamura H, Kaneke N, | of a functional polymorphism in | Neurosci
Arinami T, Ujike H, InadaT, | the glutamate receptor,
[wata N, Kunugi H, Itokawa | metabotropic 3 gene in patients
M, Ozaki N, Someya T with schizophrenia.
Kuratomi G, Iwamoto K, | Aberrant DNA methylation | Mol Psychiatry |13 (4) 429-41 2008
Bundo M, Kusumi I, Kato N, | associated with bipolar disorder
Iwata N, Ozaki N, Kato T | identified from  discordant
monozygotic twins.
Kishi T, Kitajima T, Tkeda | Association analysis of nuclear | Neurosci Res 62 (4) 211-5 2008
M, Yamanouchi Y, Kinoshita | receptor Rev-erb alpha gene
Y, Kawashima K, Okochi T, | (NR1D1) with mood disorders in
Ozaki N, Iwata N the Japanese population.
Kishi T, Tkeda M, Kitajima | Genetic association analysis of | ] Neural Transm | 115 (10) | 1457-61 | 2008

T, Yamanouchi Y, Kinoshita

tagging SNPs in alphad and beta2




EBRENLEA L TA b ®Rit4H 55 ~— | HRREE
Y, Kawashima K, Okochi T, | subunits of neuronal nicotinic
Inada T, Ozaki N, Iwata N | acetylcholine receptor genes
(CHRNAY  and  CHRNB2)  with
schizophrenia in the Japanese
population.
Kishi T, Tkeda M, Kitajima | Glutamate  cysteine ligase | Ann N Y Acad Sci | 1139 63-9 2008
T, Yamanouchi Y, Kinoshita | modifier (GCIM) subunit gene is
Y, Kawashima K, Inada T, | not associated with
Harano M, Komiyama T, Hori | methamphetamine-use disorder or
T, Yamada M, Iyo M, Sora I, | schizophrenia in the Japanese
Sekine Y, Ozaki N, Ujike H, | population.
Iwata N
Kishi T, Tkeda M, Kitajima | No association between prostate | Am J Med Genet B | 147B (4) | 531-4 2008
T, Suzuki T, Yamanouchi Y, | apoptosis response 4 gene (PAWR) | Neuropsychiatr
Kinoshita Y, Kawashima K, | in  schizophrenia and mood | Genet
Ozaki N, Iwata N disorders in a  Japanese
population,
Kakiuchi C, Ishiwata M, | Up—regulation of ADM and SEPX1 in | Am J Med Genet B | 147B (5) | 557-64 2008
Nanko S, Ozaki N, Iwata N, | the lymphoblastoid cells of | Neuropsychiatr
Umekage T, Tochigi M, Kohda | patients in monozygotic twins | Genet
K, Sasaki T, Imamura A, | discordant for schizophrenia.
Okazaki Y, Kato T
Ji X, Takahashi N, Saito S, | Relationship  between  three | Neurosci Lett 435 (2) | 95-8 2008
Ishihara R, Maeno N, Inada | serotonin receptor subtypes
T, Ozaki N (HTR3A, HTR2A and HTR4) and
treatment-resistant
schizophrenia in the Japanese
population.
Ito Y, Yamada S, Takahashi | No association between the | Am J Med Genet B | 147B (7) | 1013-8 2008
N, SaitoS, Yoshimi A, Inada | protein tyrosine phosphatase, | Neuropsychiatr
T, Noda Y, Ozaki N receptor-type, Z Polypeptide 1| Genet
(PTPRZ1) gene and schizophrenia
in the Japanese population.
Ito Y, Nakamura Y, | A genetic association study of | Neurosci Lett 438 (1) 70-5 2008
Takahashi N, Saito S, | the FXYD domain containing ion
AleksicB, IwataN, InadaT, | transport regulator 6 (FXYD6)
Ozaki N gene, encoding phosphohippolin,
in susceptibility to
schizophrenia in a Japanese
population.
Inada T, KogaM, IshiguroH, | Pathway-based association | Pharmacogenet 18 (4) 317-323 | 2008
Horiuchi Y, Syu A, Yoshio T, | analysis of genome-wide | Genomics
Takahashi N, Ozaki N, | screening data suggest that genes
Arinami T associated with the

gamma-aminobutyric acid receptor
signaling pathway are involved in
neuroleptic-induced,

treatment-resistant tardive

Lh
Ll




HREKA LT A hiLsA EREL Eoae ~— | HRREE
dyskinesia.
Ikeda M, Hikita T, Tava S, | Identification of YWHAE, a gene | Hum Mol Genet 17 (20) | 3212-22 | 2008
Uraguchi-Asaki J, Toyo-oka | encoding 14-3-3epsilon, as a
K, Wynshaw-Boris A, Ujike | possible susceptibility gene for
H, Inada T, Takao K, | schizophrenia.
Mivakawa T, Ozaki N,
Kaibuchi K, Iwata N
Deng X, Sagata N, Takeuchi | Association study of | BMC Psychiatry |8 a8 2008
N, Tanaka M, Ninomiva H, | polymorphisms in the neutral
Iwata N, Ozaki N, ShibataH, | amino acid transporter genes
Fukumaki Y SLC1A4, SICIA5 and the glyeine
transporter genes SLC6AS, SLCGAY
with schizophrenia.
Aleksic B, lkeda M, | No association between the | ] Hum Genet 53 (9) 863-6 2008
Ishihara R, Saito S, Inada | oligodendrocyte-related  gene
T, Iwata N, Ozaki N PLP1 and schizophrenia in the
Japanese population.
Albalushi T, Horiuchi Y, | Replication study and | Am ] Med Genet B | 47 (3) 392-6 2008
IshiguroH, KogaM, Inada T, | meta-analysis of the genetic | Neuropsychiatr
Iwata N, Ozaki N, Ujike H, | association of GRM3  gene | Genet
Watanabe Y, Someva T, | polymorphisms with schizophrenia
Arinami T in a large Japanese case-control
population.
Ikeda M. Yamanouchi Y. | Variants of dopamine and | Pharmacogenom | 9(10) 1437-43 | 2008
Kinoshita Y, Kitajima T, | serotonin candidate genes as | ics.
Yoshimura R, Hashimoto | predictors of response to
S, 0' Donovan MC, | risperidone treatment in
Nakamura J, Ozaki N, | first-episode schizophrenia.
Iwata N.
0’ Donovan MC, Norton N, | Analysis of 10 independent | Mol 14(1) 30-6 2000
Williams H, Peirce T, | samples provides evidence for | Psychiatry. Epub 2008

Moskvina V, Nikolov I,
Hamshere M, Carroll L,
Georgieva L, Dwyer S,
Holmans P, Marchini JL,
Spencer (C, Howie B,
Leung HT, Giegling I,
Hartmann AM, Moller HJ,
Morris DW, Shi Y, Feng G,
Hoffmann P, Propping P,
Vasilescu C, Maier W,
Rietschel M, Zammit S,
Schumacher J, Quinn EM,
Schulze TG, Iwata N,
Tkeda M, Darvasi A,
Shifman S, He L, Duan J,
Sanders AR, Levinson DF,
Adolfsson R, Osby I,

assoclation between
schizophrenia and a SNP
flanking fibroblast growth

factor receptor 2.




EREKS

MILIA P

Terenius L, Jonsson EG,
Cichon S, Nothen MM,
Gill M, Corvin AP,
Rujescu D, Gejman PV,
Kirov G, Craddock N,
Williams NM, Owen MJ.

0" Donovan MC, Craddock
N, Norton N, Williams H,
Peirce T, Moskvina V,
Nikolov 1, Hamshere M,
Carroll L, Georgieva L,
Dwyer S, Holmans P,
Marchini JL, Spencer CC,
Howie B, Leung HT,
Hartmann AM, Moller HJ,
Morris DW, Shi Y, Feng G,
Hoffmann P, Propping P,
Vasileseu C, Maier W,
Rietschel M, Zammit S,
Schumacher J, Quinn EM,
Schulze TG, Williams NM,
Giegling I, Iwata N,
lkeda M, Darvasi A,
Shifman S, He L, Duan J,
Sanders AR, Levinson DF,
Gejman PV; Molecular
Genetics of
Schizophrenia

Collaboration, Gejman
PV, Sanders AR, Duan ],
Levinson DF, Buccola NG,
Mowry BJ, Freedman R,
Amin F, Black DW,
Silverman JM, Byerley
WF, Cloninger CR, Cichon
S, Nothen MM, Gill M,
Corvin A, Rujescu D,
Kirov G, Owen MJ.

Identification
associated

of

loci
with

schizophrenia by genome-wide
association and follow-up.

Nat Genet.

Epub
ahead of
print

2008




ARTICLE IN PRESS

Schizophrenia Research ook [ 2009 xooc=xxx

SCHRES-03819: No of Pages 6

Contents lists available at ScienceDirect

Schizophrenia Research

journal homepage: www.elsevier.com/locate/schres

Association study of the G72 gene with schizophrenia in a Japanese
population: A multicenter study

Kazutaka Ohi*¢, Ryota Hashimoto **%*, Yuka Yasuda "¢, Tetsuhiko Yoshida ¢,
Hidetoshi Takahashi*“, Naomi like *4, Motoyuki Fukumoto ¢, Hironori Takamura*¢,
Masao Iwase®, Kouzin Kamino *¢, Ryouhei Ishii?®, Hiroaki Kazui?® Ryuji Sekiyama?,
Yuri Kitamura®, Michiyo Azechi?, Koji Ikezawa®, Ryu Kurimoto?, Eiichiro Kamagata®,
Hitoshi Tanimukai?, Shinji Tagami®, Takashi Morihara® Masayuki Ogasawara?®,
Masayasu Okochi?, Hiromasa Tokunaga®, Shusuke Numata', Masashi Ikeda ¢, Tohru Ohnuma",
Shu-ichi Ueno", Tomoko Fukunaga®, Toshihisa Tanaka?, Takashi Kudo®", Heii Arai",
Tetsuro Ohmori', Nakao Iwata “¢, Norio Ozaki ', Masatoshi Takeda*"

* Department of Psychiarry. Osaka University Graduate School of Medicine, Suita, Osaka, fapan

" The Osaka-Hamamarsu Joint Research Cencer for Child Mental Development, Osaka University Graduate School of Medicine, Suita, Osaka, fapan
© Department of Physiology, Osaka Umiversity Graduate School of Medicine, Suita. Osaka, Japan

“ CREST (Core Research for Evolutionary Science and Technology), JST (Japan Science and Technology Agency ). Kawaguchi, Sairama, japan

* Shoraiso National Hospital. Yamatokoriyama, Nara, japan

! Department of Psychiatry. Tokushima University Groduate School of Medicine, Kuramoto, Tokushima, japan

* Department of Psychiarry, Fujita Health University School of Medicine, Toyoake, Aichi, Japan

" Department of Psychiatry, Juntendo University School of Medicne, Bunkyo, Tokyo, Japan
! Department of Psychiotry, Nagoya University Groduate School of Medicine, Nagoya, Aichi, japan

ARTICLE INFO ABSTRACT

Article history: G72 is one of the most widely tested genes for association with schizophrenia. As G72 activates
Received 6 August 2008 the D-amino acid oxidase (DAO), G72 is termed D-amino acid oxidase activator (DAOA). The
Received in revised form 17 January 2009 aim of this study is to investigate the association between G72 and schizophrenia in a Japanese
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Avallable online xiox population, using the largest sample size to date (1774 patients with schizophrenia and 2092

healthy controls). We examined eight single nucleotide polymorphisms (SNPs), which had
e — been associated with schizophrenia in previous studies. We found nominal evidence for
;‘:m‘;’:;;mu association of alleles, M22/rs778293, M23/rs3918342 and M24/rs1421292, and the genotype
cn of M22/rs778293 with schizophrenia, although there was no association of allele or genotype
D-amino acid oxidase activator (DAOA) in the other five SNPs, We also found nominal haplotypic association, including M15/rs2391191
Association study and M19/rs778294 with schizophrenia. However, these associations were no longer positive after
Single nucleotide polymarphism (SNP) correction for multiple testing. We conclude that G72 might not play a major role in the risk for
NMDA receptor schizophrenia in the Japanese population.

© 2009 Elsevier BV. All rights reserved.

1. Introduction

Schizophrenia (MIM181500) is a common neuropsychia-
tric disorder affecting 0.5-1% of the general population
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668793050, with an estimated heritability of approximately 80% (Cardno
E-mail address: hashimor@psy.med osaka-w.acjp (R, Hashimoto) and Gottesman, 2000). Several genome-wide linkage scan
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studies of whole-genome linkage scans show suggestive
linkages to schizophrenia on chromosomes 1q, 3p, 5q. 6p,
8p, 11q. 13q, 14p, 20q and 22q (Owen et al., 2004). Chumakov
et al. (2002) focused on chromosome region 13g22-g34,
which have suggested by a number of linkage studies (Blouin
et al,, 1998; Brzustowicz et al,, 1999; Chumakov et al., 2002;
Lin et al., 1995). They built a map of 191 single nucleotide
polymorphisms (SNPs) in a 5-Mb segment on 13q34 and
found robust evidence for genetic association between
schizophrenia and several SNPs in the narrowed 65-kb region.
Two overlapping genes, G72 (MIN 607408) and G30
(MIN 607415), which are transcribed in opposite directions
and span approximately 29 and 47 kb of genomic sequences,
were annotated in this region (Chumakov et al., 2002). In vitro
translation of these genes resulted in a product for G72 only.
Chumakov et al, (2002) demonstrated that the G72 protein
(i.e. LG72), which is only known in higher primates, acts as an
activator of the DAO protein. The G72 protein was therefore
referred to as DAO activator (DAOA). Gene expression
analysis of G72 in postmortem dorsolateral prefrontal
cortices showed a tendency toward increased expression of
G72 mRNA in schizophrenia than that in control (Koros-
tishevsky et al,, 2004), although the reported increase of G72
expression has yet to be replicated. Furthermore, the activity
of DAO was also increased in postmortem cortices from
patients with schizophrenia (Madeira et al., 2008). D-serine
is an agonist at the glycine modulation site of the N-methyl-
D-aspartate (NMDA) -type glutamate receptor and plays a
role in neuronal migration and cell death (Scolari and Acosta,
2007). As DAO oxidizes and degrades D-serine, DAO is
considered to modulate NMDA function in cortex. Lower
serum level of D-serine was revealed in patients with
schizophrenia as compared to that in healthy controls.
Furthermore, administration of D-serine as add-on medica-
tion reduced parts of the symptoms of schizophrenia (Boks
et al,, 2007). Chumakov et al. (2002) hypothesized that the
activation of DAO activity by a G72 protein product might
promote degradation of D-serine and cause a hypofunction
of glutamate-signaling through the NMDA receptor in
schizophrenia. However, the potential relationship between
G72 and NMDA receptor system still lacks supporting
evidence.

Significant associations of G72 with schizophrenia have
been reported in various populations other than Japanese,
such as French Canadians, Russians, German, Palestinian
Arabs, South African, Ashkenazic Jewish, Chinese, Taiwanese,
Scottish, Korean and Irish (Addington et al.. 2004: Chumakov
et al., 2002; Corvin et al., 2007; Fallin et al., 2005; Hall et al.,
2004; Hong et al., 2006; Korostishevsky et al., 2004, 2006;
Ma et al., 2006; Schumacher et al,, 2004; Shin et al., 2007;
Shinkai et al., 2007; Wang et al.. 2004; Yue et al., 2006, 2007;
Zou et al., 2005). The majority of replication studies of G72
have indicated significant associations of alleles, genotypes or
haplotypes with schizophrenia. However, a minority have
reported no association between G72 and schizophrenia
(Bakker et al., 2007; Goldberg et al., 2006; Liu et al., 2006;
Mulle et al., 2005; Sanders et al.,, 2008; Vilella et al., 2008:
Williams et al., 2006; Wood et al., 2007). Associations of this
gene were also reported with bipolar disorder (Chen et al,
2004; Hattori et al., 2003; Prata et al., 2008; Schumacher
et al, 2004: Williams et al., 2006), major depression

(Rietschel et al, 2008) and panic disorder (Schumacher
et al., 2005).

In this study, we examined possible association between
G72 polymorphisms and schizophrenia in a large Japanese

population.
2. Materials and methods
2.1, Subjects

The subjects for this study consisted of 1774 patients with
schizophrenia [males: 55.5%, mean age of 45.6 years
(SD 15.1)] and 2092 healthy controls [males: 49.3%, mean
age of 45.0 years (5D 19.7)], which is the largest sample size to
date for G72 association study. There was no significant
difference in age between patients and controls groups
(P=0.30), while the sex ratio differed significantly between
groups (P=0.00014). All subjects were biologically unrelated
Japanese and were recruited at four geographic regions,
which were located on the main islands in Japan: Osaka, Aichi,
Tokushima and Tokyo. There is little possibility for great
ethnic/genetic difference among these regions for feature of
homogeneous race in Japan (Yamaguchi-Kabata et al., 2008).
Cases were recruited from both outpatients and inpatients at
university hospitals and related psychiatric facilities. Controls,
including hospital and institutional staffs, were recruited
from local advertisements. Each patient with schizophrenia
had received a diagnosis and assessment by at least two
trained psychiatrists as a part of routine clinical diagnosis and
treatment at the university hospitals and the related
psychiatric facilities, according to the Diagnostic and Statis-
tical Manual of Mental Disorders, fourth edition (DSM-IV)
criteria based on unstructured clinical interviews and other
available information including medical records and other
research assessments. No patient was diagnosed on the basis
of medical records alone. Psychiatrically healthy controls
were evaluated using unstructured interviews to exclude
individuals who had received psychiatric medication. Written
informed consent was obtained for all subjects after the
procedures had been fully explained. This study was carried
out in accordance with the World Medical Association's
Declaration of Helsinki and approved by the Research Ethical
Committee of Osaka University, Fujita Health University,
Nagoya University. Tokushima University and Juntendo
University.

2.2. SNP genotyping and genomic sequencing

Eight SNPs, rs3916965 (M12), rs3916967 (M14), rs2391191
(M15), rs778294 (M19), rs3916970 (M20), rs778293 (M22),
rs3918342 (M23) and rs1421292 (M24). were selected from
the genomic region of the G72 gene and its flanking regions.
The designations of the SNPs in parentheses are according to
Chumakov et al. (2002). To examine the association between
schizophrenia and previously associated SNPs in a Japanese
cohort, we chose eight SNPs, which had been associated with
schizophrenia in previous studies, although our study design
using these SNPs does not provide complete G72 gene
coverage. The positions of the eight SNPs analyzed in the
present study are indicated in Supplementary Fig. 1. Venous
blood was collected from the subjects and genomic DNA was

Please cite this article as: Ohi, K., et al,,
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Table 1
SNP genotype and allele distribution in patients with schizophrenia and controls
Marker position Mim¢  SCZ (%) CON (%) MAF Genorypic Allelic OR
SNP number*  Kb® MM Mm mm MM Mm mm SCZ(% CON(Z) Povalue (df=2) Povalue? (df=1)
Miz2 o AG 571 355 74 559 376 85 251 253 026 087 099
Mi4 14 GIA 353 367 80 537 92 i 263 267 021 075 0.98
M15 2 AIG 55.1 370 79 343 EE 69 264 263 034 on Lol
M19 23 G/A 729 244 a7 715 259 5 149 155 055 043 095
M20 12 AlG 39.0 46.1 149 409 453 138 380 364 04 047 108
M22 15 AlG 54.7 38.7 6.6 589 35.0 6.1 260 236 0.034 0.019 L3
M23 17 TIC 317 494 189 347 483 170 4316 412 009 0.030 L1
M24 12 AT 249 506 245 281 490 230 498 474 007 0.037 110

SCZ. patients with schizophrenia: CON, healthy controls; m. minor allele; M, major allele: MAF, minor allele frequency: OR, odds ratio,
“The db SNP IDs equivalent to the M=SNP IDs designed by Chumakov er al. (2002) are the following: M12 (rs3916965), M14 (rs3916967), M15 (rs2391191), M19
(rs778294), M20 (rs3916970), M22 (157782931 M23 (rs3918342). and M24 (rs1421292).

"Distances inter-SNPs are shown (Kb

“The first shown alleles are major allele, All the alleles are represented according to the forward DNA sequence to make them comparable with the previous

published data
“Significant P-values (= 0.05) are in bold face

extracted from whole blood according to standard proce-
dures. Genotyping of the SNPs was carried out using TagMan
assays (Applied Biosystems, Foster City, Califormia, USA).
TagMan probes and Universal PCR Master Mix were obtained
from Applied Biosystems. A 5-ul total reaction volume was
used, and allelic-specific fluorescence was measured using an
ABI PRISM 7900 Sequence Detector System (Applied Biosys-
tems), In addition, we genotyped eight SNPs in 32 randomly
selected subjects (64 chromosomes) by a direct DNA sequen-
cing method to check for typing errors by the TagMan
method, We confirmed that all genotypes determined by the
direct sequencing method were in agreement with the
genotypes of the TagMan methods for all eight SNPs. Detailed
information on the PCR conditions and the primer pairs are
shown in Supplementary Methods and Supplementary
Table 1.

2.3, Statistical analysis

Statistical analysis was performed using SNPAlyze V511
Pro software (DYNACOM, Yokohama, Japan). The presence of
Hardy-Weinberg equilibrium (HWE) was examined by using
the » test for goodness of fit. The statistical significance of
HWE analysis was defined at P <0.01. The allelic and
genotypic distributions of G72 polymorphisms between
patients and controls were analyzed using y° tests for
independence. We performed correction for multiple testing
in single marker analysis by using the SNPSpD program
(Nyholt, 2004). Pairwise linkage disequilibrium [LD) analysis,
expressed by D' values, was applied to detect the intermarker
relationship in each group using the Haploview software
(http://www.broad.mit.edu/mpg/haploview/contact.php).
Haplotype frequencies were estimated by the method of
maximum likelihood from the genotyping data through the
use of the Expectation-Maximization algorithm. Rare haplo-
types found in less than 3% of both patients and controls were
excluded from the association analysis. We performed 10,000
permutations for the most significant test to determine an
empirical significance. We used a 2- ro 5-window fashion
analysis. Bonferroni corrections were applied for multiple
comparisons of the haplotype analysis. All P-values reported
are two tailed, Statistical significance was defined at P <0.05.

2.4. Power analysis

We performed power calculations using the Power
Calculator for Two Stage Association Studies (http://www.
sph.umich.edu/csg/abecasis/CaTS/) (Skol et al., 2006). Power
estimates were based on allele frequencies of the associated
markers ranging from 0.15 (M19) to 0.38 (M20), the odds ratio
ranging from 1.33 (M14) to 146 (M12) for the markers
indicated by Chumakov et al. (2002) and an alpha level of
0.05. Power was calculated under prevalence of 0.01 using an
additive or a multiplicative model, assuming various degrees
of allele frequencies and the odds ratios of the markers.

3. Results

Our sample size of 1774 cases and 2092 controls had
sufficient power (>0.99) to detect an effect of the odds ratio

Table 2
Haplotype analysis of G72 between patients and controls
Haplotypic global P value
Window size
* SNP IDs 2 3 4 5
M12 (rs3916965)
093
block 1 | M1d (rs3916967) 097
092 0.03
M15 (rs2391191) 0.03 0.05
00l 0.06
M19 (rs778294) 0.08 0.03
0.04 0.06
M20 {rs3916970) 015 027
0 047
M22 (rs778293) 028 025
0.09 032
block Il M23 (rs3918342) 0.06
0.10

M24 (rs1421292)

LD, linkage disequilibrium

*According to the result of LD analysis, we divided tightly linked SNPs into
two LD blocks: block | (M12, M14 and M15), block 1| (M22, M23 and M24).
*The db SNP [Ds equivalent to the M-SNP IDs designed by Chumakov et al
(2002} are shown in parentheses.

Haplotypes with frequencies <3% in each group are excluded.

Significant P-values (<0.05) are in bold face
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