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?%Ql
D EJE

LRI D /2 LD /75 )1 5B

- [SUMMARY) EBRRSUHECEFORELBWT
i, SRR & BB E < — i — % AV T BT,
F ISR REEE TR ED X P57 Y —
Ve HNTET, L UEMEEERBR DR T,
COFECREARD D, SREMEER IOV THE
TR BEEEAET (whole-genome association study ;
WGA) 2172 BEESHU SN TE), ZLT, %
NISEFEDY =/ A THENOES L L HicH
BERbDERY D05, AT, WD2HDK
HBEY = )7 A V7, BTt 2707v4 0
&%wiofﬁﬁﬁﬁﬁ%ﬁ%ﬁﬁwiﬁﬁa’”
DoTW D, ZOAEEME & BERC DWW TEN
%, (FERME 49 © 509-515, 2005)

(KEYWORDS) BMEEERR, REMSZLER
51, SNP9 ﬁ%%ﬁkﬁaﬁ?yyl_yay <Y
wEYY

gy [EUSI

PERRIR - RIME - FEEL & OFRE I <
OREMFHEEET (FERZEEET) &2 hi
REER 7 80 o e M SR T 5 &
EzonTnws, Thoz, ZhsDERIZSE
= F 5% A % (R F & 8
(multifactorial disease), ##E&fxI% B (com-
plex disease)z &L bEIEN 3, 7z, BHRE
BRI s [HYAnFEER (common dis-
ease) | L BHIEEN TS, H—BERTFERRX Y
TNVEBEREER) DWW T, BEEDEEZE
PERFIEORES I D2 H DD, BEENE

{{polygenic disease),

1) YAMADA Kazuo, IWAYAMA Yoshini, YosHﬁ;AWA T’éi&éc’"
BYLERFINEIEREM R 2 v 5 — S TRWERISE

0485-1420/05/3%250/%3/JCLS

P LA RN e m%

SHOERE VA I07LAEii0DES

=

{, EBEEFERCEETHEEOHESL LT
ZeBEWS, BETFRAECE S TR IITHE
MENTW»E, —77, EHEREEREOBEEE
T, BEEIZIEVWbLDOD EROREN
(heterogeneity) J, [1& 8 & = (low penetran-
ce) | B WBET 2L REENT S E LS,

UL, ZOEDREDEANMOES T WGA &

WIBBA N T FY—ETREL L, SHORH
DS N TV BY,
w RERSEEETORE

FRWEE T 2 BETERETSIFHELLT
i, OBBENRED SBETRERTZ7 70—
7 (functional approach) & @& F DYk
TOFEBUPHERTLIRY Y a—F V77 a
— F (positional approach)7c ¥ 35 %, #E4E
BT 7 —FI DWW T DI E 52,
25,77 4 AV v 7 (Affymetrix) # @ Human
Genome U 133 Plus 2.0 Array TiX 47,000 Mk
DIREEY S 1O~ A 707 v4 THERT5 2
ERHRETH Y, WRENEEY  LAFR 07 »

AV TENRILTH LN TE S, Lol,

FRENEEEYIERATRE TS 2y b
7—27 L LTOBEMERIGOBRETHY, L3°L
b REREET (RERZEEET) O L2 EETR
THOTIERY, ¥, EHERREETIEEE
EETOFETLELERONE LS BRI T
4 v 7 BREALMELZ DBEFHRETAEENE I L
bFHTH B,
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—7, R¥¥Ya—FVh7 7 u—9 T3, EE
DIFBIET LT ASIREEREPT, To/oRans
D EDERIZH 270 L0 5 B b 6B ETFORE
PHET, BET—A—L LTRIEIC—EES
A (single nucleotide polymorphism ; SNP) #3F
WwWohd, Ry g -k T 7 —5 3R
#1 (linkage study) & B8 ¥ f# #7 (association
study) D 2 D KAIE N B,

ERBAFEE VI T2 3
v - WvEYIDuEE

RREREIMED, BRRECTH?, Hr ol
EFRERSTIS, T2 ¥ OB i CIEAAERIT T D RIh
B 3 73 MR B U T I RS B
B RE PRI TSI LR TFRENTE

7z, L L, 1999 $Eiz Kruglyak 13 WGA #Eizh
W BTDIEEY  FE LT 500,000 SNPs
DOIEMBLETH D LW R Y2 /T4
TERERTLIHEERH LY, COEKEY
54> 7 3RO ERE I B TR
THOTHD, WGAREDI AN F Y13
FE VAW THEERAEEZ b O Th - 72(2001
9z Reich & % North~European population @
EWRTED T — 2 % Teiz H Uiz i g i
AT Y 55,000 SNPs DT 25 4 D TH o
729) . L7z9Y5 ¢, 500,000~1,000,000 HLL ED
FIRIC# L1z SNPs OFIE &, Zh e s 3
FHECHED B OBIS b T 8 7z,
AIEHER ST, NCBI BUILD 124(http://
www.nchinlm.nih.gov/SNP/snp_summary.cgi) I
BEEEANTVAE L7 7 LY X SNP i 10,054,521

EiHEET (Linkage study)

FHOTER AN B, SEBCEET B ET
RACITAERE 2 20 Uiz & < (EM 23K 0=0),
BN W ONCTHEIBRZ 2RI LT 25 (0<4
<0.5). L7ed3oT, MEOREHR L ORBEZ
MBET OB 3 BETEHE (v—2—) 134
Bz DEERZ T ICTRICEEINSHEENE
v, I OFG B (linkage) & PR, FEERIE
TRECSZENEFs 2T, BERRTIEE
Ba v, BN TR 2 23 &
TWEHE D DEHENCHRET 5. EHETRI
RANOMEIZ ZHHR LT 52 Lo HBRED
#F (10~30 cM) ¥ T LB OBEZIT AT,
L D PnEE ¥ CRBRSEBA RV AATY
zrwiEa iy, FEREETFCERET 5 iR
BT R W EE NI E T vy Y
7 (BT SR 5 5,

B & (Association study)

REENERFC LU CORBHCREOMIEET
NE L HH SN T 3 IRER % B (association)
R, HNEETFEASERICES L Tnd e
b L EEBOREERET L EEAN D 51
BEPME BRI T 5, BEREOFELFEL LT,
OB ET OAMEE P REE L —REFEE L
THET 5 b0k, QRILERETOWED 5 FHR
NOBEORY 2HET 500D 5, HIFEIR

ettt 2 % A D BB B R R &

case-control study & bFEE, #BEFE L TiE
BEHEAEH 5 A b (transmission  disequili-
brium test ; TDD B EN L L Ao s, BHE
W TR BRZEER T O & i (AE, 3
ERIEALIZ & - TRE 298, 50~100 kb ) T
Ly 7P g s iewn, 2070, MR
BIEEW S DY—h—2 BT 50, b LK
HEhiEz 0 2BETFREICDLN 2
BIEVY,

ki ok
(linkage disequilibrium ; LD)

STIBE FRER A WIS I FEAET 2 - 0
2z PRI FIEREEL TEUHINL T
&, FEHCHEWEEERTES, Tholk [E
PERFEIEHB] v (WTFhEXDESR® A
BN, B IOEOWEMICEET 2 00EE
FHETHRRTHBEZ S, EERL
[SEHPREEICE ST 2] TH DO, BETEDE
BE Rz [REEREre b 5] e#23), LDB
Bl T BEEEANTOIA 7 Tuy 7k E
LIRS, BEHEH TR, D, PR EOEEN X
CHwaA, FH50~100 kb FREE DFERE L &
Z 6N, RIKFE—7 2 v 7 NicREBRSZHEREL
FETNE, TOHEENOMEIEZTFIIWIRDG
v—A—Ei 035, ERIER CEENICE—R
ERCRIMBEARO L WERERTHH Ui
EFIBHENS LIRET 5.
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Genomic DNA (250 ng)

e

Xba Xba Xba

Amplification

" Complexity
Reduction

Fragmentation
and End-Labeling

PCR: One Primer

Adapter
Ligation

Hybridization
&Wach

E1 GeneChip Mapping 100 K Array (77 « A b 1) ' & X3) oo JEEE

EX L, Z02rTEEMENHEES iz b0
535,054,675 EIZ R, 2LT, BHOT LA B
MiE WGA 2 HENICHERATE 3 E D 1212
BZDDHD, WEnIHEIZL, WGA DR
Lo,

SNP Yz /H(EVY -
H— 2 DR

8% D SNP DKM SNP TS A7 A & L
T, MassArray ¥ X 5 A (http://www.hitachi-
hitec.com/science/bio/snp.html), TagMan
Assay ( http://www.appliedbiosystems.co.jp/
website/jp/home/index.jsp) % £ #¥ % %. Mass-
Array ¥R ¥ A TH, MALDI-TOF BB
(Mass Spectrometer) 2 FHWT 1%V 7 V% 2~
SHTHEMTRETHY, 1HE1AY 2/ 511
YIUEDNA ZAN—Ty N BEETCE S, %
7z, TagMan Assay Tl¥, PCREEIEZ T D 1 A
T YT, B SNP OWEBEF IR S O —
TEBEHL, TOENXY TNV BRET 5.
PCR K8, OB T384 Y7 r—1 0D
YT F NPT E 3, TagMan Assay TILE
BEEECTFERACT YA v ahnz2075
SNPs WHIHTIBETH Y, # A% A SNPs iz
WTHEHL WA =T =T BN TES, ZDE
DIC bRRA 7 SNP IRHIEDSER SN TBY, &

ZEWICHIFETBETH 5 (Third Wave ; http://www.
twt.com/, Parallele ; http://www.parallelebio.

com/, Perlegen ; http://www.perlegen.com/ 7
). LaL, N0 REED D 2EEFEED
SNP Z2RHT 2 L WS HEHZ O TR,
NAAN=T NEFwoTh, The6DHES
FAWTWGA 2175 2 L BEMKM - 2 2 MYz
HIRE LV IV TIREEH TR, Lrl, 7
74X MU 7 A0 GeneChip Mapping 10 K/
100K Array, A W& 90D BeadArray 72 ./
OY—REDF Y TT Y uY—dF OWIEREE
E—REIELDDOTHS, brEEOHMENTE
BeENE, ~MRETWGAZIT >t nw3 2k
PERAGER A NI 7Y -V DDh 3,

1. GeneChip Mapping 100K Array (77 ¢ A b

Vv 7 Atk hitp://www.affymetrix.co.jp/)
2004 427 A, 100,000 SNPs ##E# 3 % Gene-

* Chip Mapping 100 K Array #3565 3 41, I

DWGA7Iv bR —btlolz, ESNPOY
/A TERETBFEREIIROATF Y S0k 3
(X 1),

(1) 4%/ 2 DNA (250 ng) % HIIREZSE (Xbal
¥ 72 1% HindIID) THIK T 3.

(2) 4355 (bp) DRFEREHFH TG 3
7 E 7Y — &S (Adapter Ligation) 75, &<
Tl & iz 3T D DNA W B i3 s e 58 o
FlZbDO LItk s,
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Genomic DNA

Alele Specific Bxiension and Ligation

Polymerase

i mmn[T/A]ﬂm '

‘Amplification

LETLTET W{
. {infvarsal //lumlCode ' Address
Allele Specific  prg seguonce o
-{ . Extension & Universal o Universal
- ngat'on POR Sequense 2

PR Sequence 3°

Amplification

Template %7 )
. Gyl limersa, e
cP;CR W'th Primar ¥ B
qumon Lyl Universal B
rimers Primer 2

A

HumiGe

= s flumiCode #561
::\h-‘\; i

Hybridization to Universal llumiCode™ Array

#1T

No—

Universal
Primer P3

a

2 BeadArray T ./ 3P—

C(3) 7T RRE TS IA—%
BWT, 77 —%2MUIzDNA 757 X
bR BSIET 5, PCR &M%, 250~2,000 bp DY
ARADT7 5T A BERINCHEET 5 &9 0k
F{LE T 3 (Complexity Reduction).

(4) #EELI7 DNA 7V ARNA TV A X

512

(A2 F4t) DIFIE

éﬁ%@kx,bt%ﬂb>777% ¥ Mzl U (Frag
mentation), HE#T % (End-Labeling).

(5) GeneChip Mapping 100K Set 7 V' 1 &
N TYVE AL XS8R 3 (Hybuchza‘uon&
Wash).

(6) EBREEAF» T —TY TV eHHiE
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g ast v A e s TM B8y dados
Sentrix Array™ Matrix

Mono fiber

Multi fiber
(50,000 fibers)

Multi-multi fiber
(96 well-plate)

K2 DI

D, V7 27 REVEENCY =54 7%
HET S,

77 4AMY v 7 ZA#D 100 K SNPChip i3
HEOREBERTFHRE ORI E —E &8 2 AgEED
Ho, ROV /)54 T N2 E, OF
TIDFE LU WEER, ORBREZEECTCEELD
& { WREME (SNPs Fl D BEREDS 23.6 kb), @
250 ng/sample &5 H&D DNA TOEE, @
EHEENE L, Y=/ 94V —tERS
iz S W, ZEBFIRELTETONG, %
7z, HESERTPBNEEET OB O TH
VERBAT T EAEOWE(loss of heter-
ozygosity ; LOH) %z £ O fEHTIC1X, 10,204 fHD
SNP #SECf& & 1172 GeneChip Mapping 10K
Array bF|HEIRETH B, 774 APV v 7 R
HO=2—2 YY) — 2T 2005 FE I 1 500
K Array DO FEL TS LW, Krug-
lyak H3RE2 L7z 500,000 SNPs Iz & 2 WGA 728,
WEWIRED D ERDDDH S,

2. BeadArray 7 7 / B2 —(4 »v & &1

http://www.illuminakk.co.jp/)

BIFEFFE S N T B Sentrix Array Matrix T

1%, 50,000 KD¥7 7 A N—x 575 1 KD
77 A= W@ %Z D SNP 2EET 300
3pum DE—X%6 ym B CIHE S T3 (X
2), ZhENOE—XF illumiCode & EiTh 3
1,20 DY — 7 L A4 ) I 700k
TEHISNTWS, Y=/ 5407 OERR,
GoldenGate Assay &FEIE, XD LI BRAT v
Threikb(E2),

(1) 7/ . DNA ECHIEETFER
REIG TV, TR e &5, fxox
YEEFIC illumiCode FEFI BT e 7 5 7 2 >
b RERT 5 (Allele Specific Extension “and
Ligation),

(2) FESROLEES] 2 T, MOGERL %
77 4 = —T PCR K& %175 (Amplification).

(3) 7vA4 LOB#EZ illumiCode 240
— X EREERIE 2T S (Hybridization to Univer-
sal IllumiCode Array).

(4) BEEX X+ F—THEY T F LV EFHES
WD, P/ 34807 %2f7TF5,

50,0008 D7 7 A3 =TT hroil
lumiCode TZ ¥ F A WREMESNTE Y, &WIL
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BET N U TEH 50,000+1,620=30.9 HOE
—AMABEND LTk D, ORI
BYx /AT RERBIZLTWS, A AT A
TVrvATIEI Yz NVYe) 2 —F =888 L
1,536 fHD SNP AEE S h, 17 VA T Y

TN —BIIETTE 5, HEERITRICIE 5,861

HD SNPs#7my b&fiz7 v A€y b (Lin- -
BESNC»3, BEFOT
fﬁ%mﬁ&%ﬁl@@
 BBBEES X < case-control study TXRE K

kage IV Panel) 2%H

7Y 4Rk Pl 100,000 SNP % 1407 L

A 4B U T2 BeadArray DFEFRHSE I TE S
NTHY, FAEIZIE 1,000,000 SNPs Array b
FEARD LW, BEETRIAY AAL KON

AAN—T"w | o SNP /:1:/574 I:"‘/ﬁé:b'(’ -
i, BOEEIR FBEMRTT Y b R—ATH

%, E K HapMap 7 12 9 = 7 b (http//WWW

hapmap.org/) T i, B X % 60%0) SEVE L

YITFEREINTWS,

'ﬁ%@%ﬁﬁ YII—-v3
- VY EYIDRER

FoTTr AV~ E o THARY =/ 54
Yo ST RIS EMNTRERELT, £
DE>%C LHAHEEL R THS b, BbAE
BRI, WA LTEF ISR ICERICEEE
F 2 SNP 2FEET 20 Th 2. BEHKSHEMI
ERO &S BEENE SEHans,

1. ZEMENHE

BEE, BEREIEBEAESYD 5V 1%%
HHEL LTS 2%y, LaL, 100,000
M SNPs iZ DWW T M E 24T 2 1E 5,000 {8
H 3 1% 1,000 fHD SNP MM & L TRE S
N3 ZERTFEIN, [ZEREDOME] b
n3, ZEMREIC L 5HBEEERIET 572012,
[Bonferroni ®fiiEl, [False Discovery Rate
(FDR) ¥, [Holms-Sidak %], [Permutation
Bl kE, R FENERINTWS, Ly
L, WGA TR WFN LD E DB L WER LS
5, I CE 2 PHEBY VY I VEEEBEBEFOR

Birbz 2BBOMS It Lo THE 3, Az

BELTWADTPHEIELZLZ] tWwIdD
Tk, ZEREIT U TORERTLIE, &
EBOFOBETIREZ L OBEEEOFIELNLTL

Ev, MHTERL LS, Mh2EELEOR)
RBe b OBEGETFEENDNE, — TR IckET
%%T“ﬁ%%5 ERZ, TYVI-va

Ve v BT IRBERNERE NI REDDT
by, BoNBROEL I ET A 2BAL
FTERMEZEEL T NERD 3,

2, SEElDRERE1L .

%@@Va)@{t (ﬁnﬁ%@gﬁlﬁw OhDiE
“Cilé Pt BHET)ICL

7%, Devlin & Roeder @ Genomic Control %,
Pritchard 512 & 3 STRUCTURE f##7#, &\

o TBERIBIE £ B84 7 AW 5 T TTIESRE &
CRTWB. Lbl, EREFOS——TEOR
. EORRMESRITE 200 Y, RENCHIG
A b H L,

: *‘73, “TDT 72 ¥ 0 family-
based methods T 13 34K 1z 1% P B b 0 FE %
EEEd 2 2 kB, +ORBEAIED D
triad (T & BB D 3 A 572 5 KRBT #
A0 O > I NVINEIEES TR,

3. EMEEEERY - SRR SRR

Big - £FM»S8 7% % £, SNPHE - BHEERT
i~y 7TWRER D, ¥, BHEGEERTCIEES
T 5N E T O BT (allelic heterogeneity)
o R O BIELE (locus heterogeneity) 7% ¥ E
CEERE 2 AR DB, BRI EHS S
DER S EHMICTINT, ERMERN - SHRE
RHME 21T T DERD B,

SHOEE

KEEERLHZ, Affymetrix  GeneChip Map-
ping 100 K Array 2R L7281 T DEBEZ
MEEFREDRWMXBHEND, 96 ADEE L
50 A DREEIIRE DIENT T, SYaAFEE» 5
FEBERFPE VR Y TR Tw5,
DERTIIZE (4 v X H) 2SHREmE BB T2
BFELIIEVHEIIDORODREZBERTIED S

SH NI RRENE S DRETESNS
ZERBIRLTWS, Fl, WHIETHRWIL
BHRe, ERREESE Kk - BRE, 2L T
HE2EOBBEH IO LITEDEN TR D
DTHY, IMAFFRICFFIPETLEN T &
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ZHEO>bOTH 3B,

BEE ARERCYD, WTFOARZEERE D
WhEWLREEE L, ZCEL2BYCHEY
FL F 7 (R,

WREEE (B LR RIEREE ey — -
VY —F YV =2y —), BEREAN D), HEKE
B(7 7 42 V7RV 528K EH), Michael
Paumen (&), BEH#HIE(R), BRLEE (L VS ik
HKath).
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FESREIEER B 3THE 20054E3 A

42

A I BB RS MR A B (5T IMPA2 OFRAEMRAT

p L R Y- L B N B R o

£ # KX =**  Sung-Kee Chung***
oAk # OBee I |Of1 B

O o E H oW R
7 O B’ B

PR IMPA2 (inositol monqphoSphatase 2) i, WiARTE, B oR, DR
B VA OFEENRES B E S 18p11.2 KHAET 295, € ORIZTEY O
DR {RETH B IMPA2 I, BERICED TERL Y VN7 BRI FT 5
IMPAL BHEIET 2. 22T, HHE T IMPAL & IMPA2 B{EFENOMKEL I
WA L7z, IMPA2 & Z O5ERSF IMPAL i< A B W TN RT3
— Y %&RL7z. IMPA2 i3 IMPAL & BT 5 LB TERMFTR>H H7°, inositol
monophosphate %77 % ¥ 7 AREHICHY VEMET 2% 2R L7z, IMPAL i

PR & VRS RERY 9 A OBMMEOBMH L E X b TE A, IMPA2 i18%
DEHETONF U AL IZHEEREN TH o7z, DLEORL Y, IMPA2 I IM-

PAL L3R 5HRMLEEL R L TwE LE LR
BRI ER Fa7 £ 42

~ 48, 2005

Key words : bipolar disorder, inositol monophosphatase, IMPA1, IMPAZ2, lithium

& U &

Z

B O, MAETRECBYTIE, TORER
BREBRBERTFCHLZ, BENEROZENHNIL
LN T &z, BAIFEIWICES DNAY VT
NVOWE D, BEWHTIC L o TYefath koK
FEBORELTo T, Jefik 18p11.2 i,
S O, MARAECBNTHRADEELTE
72 TH BN, EROERLEETOREIIEE
o TRV, ZOEBICIE, RAVPAENLRBRHE
ZF & LCHRICHZE L IMPA2 (myo-inositol

monophosphatase 2) PFEFE L TWw5 9, IMPA2
&3z, myo-inositol” (1 or 4) monophosphate
ZRY VBRILL, [ROREEY FTAORFRE
WKLo THEENDLZERL, VYT T 20EN,
HOLVIEIHRBECODDICHET L LEZONTE
7o F L LTIMPAL DS 5. L LEds, &R
AT Tid IMPAL D) OWAOBEIITE 0
TW5, IMPA2 I2DW T, B9 OmImAfie
KREICBVWT L BERIENLEENS 5 B
LRFARRLE WMIV—T 00D, TITA
BOOWMBETHELRTHRMDBESI LT
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5. Br EHBRE VBT, IMPA2

mBRNA 2B ORITBWTHERICEMLTWwWAE S

PHLRVELTWS GREET—%). IMPA2 ©
SO E DBEHFFENEEICOWTREEW
nF—%bdb. —FT, IMPA2 lZ/NEDEME
WHADBEENRERBERERTFO—2TH
AR OB RERENTZ, DS IS %%
BLDETHEVRL OPDEB~OES B LIS
KHPPbET, CORETEWOBRESY v/
2L LTOERNE characterization 354 ¢

BERTBELT, BEELOARS AANTH o

7. :
FZTARIRIZB VT, EI2 IMPA2 O 44hEk
By IS OV T IMPAL & IR T2 L & L
7o S
y;] i
In situ hybridization

ww A (&H7H) BB 5 IMPAL2 OERE
EYORIEORI L, Sadakata bDFEICES
VW4T 7=. pBluescript KS 12 <™ A IMPAL %
L { 13 IMPA2 cDNA DIZIZE&E 2 M AAAR, T7 3
LT3 RY X5 —FIZ L1 antisense F 7213
gense T H— T &AL 7.

TS5 R LR EEENR

t b IMPAL 3 X UF IMPA2 ¢DNA % HA ¥ 7' %
VIR BERENY ¥ — SRHAWARY ¥ —D 1 —
SV FEALICHEA L7 (SR-HA-IMPA1, SR-HA-
IMPA2). ThHD 7 A3 Fad LI, IMPAL,
IMPA2 173 BREH#: (Asp— Asn) BEAE%
EHTAHT75A3F (SR-HA IMPA1 DN, SR-
HA-IMPA2 DN) 2FEIC L DER L. ik
LTVE 7 7 IMPA £8 79 A3 F V5-IM-
PA1, IMPA2 b{ER L7z,

L MEREEHREMBEA HEK203T M,
DMEM/10 % fetal calf serum S8 & ) He
L7, BETFEAOWBICHBEZEEEL, 21
UYBAINYTAFER L) EBETENE T 7.
RIBWEEERICBWTIE 6 em dish —H, M4k
RY VNIV ERBRTL2DICRETIAI R
10 em dish 15 O A7 —VTAT o 72, BEFEA
418 R Il 2 BN L, EORBEBILEERD

43

LA R S v BORMERIZ W,

WIS & B IMPA S & KE

Yamashita, Ohnishi & O J5EEomz S \\»wT HA
75 Ry BOGIRREERE 1T 2. SR-HA-
IMPA1, SR-HA-IMPA2 3 L { i3%2~_ %Y ¥ — (SR
HA) BREFEACI Y HIEGETFRENFE LR
7o BN LT, lysis buffer F (200 41/6 em
dish) BB L, BEHLBECHREZHRL -
15000 rpm, 4 T, 15 min OELAII L Y72 L
B x EILREERICH W2, HA affinity matrix
(Roche) 12 % 5 SRIEHLHEM % Lysis buffer T & ¢
Yl L7z L, 2xSDS sample buffer H°C 100 T,
Smin MHE L CEKKBY S vk L, SDS-
PAGE, PVDF RICEEE T, i HAHME (Roche),
i V5 ik (Invitrogen), ¥t IMPA1#ifk, #
IMPA2 HikOWTFh s T, ECL (Amersham

‘Bioscience) IZ & % Western blot B CHHE L 7.

HABA S INTBORBR

—EERETEA HEK298T Mo & Ol 2
¥ Ny BOEEIIOWTOREMIL, Yomashita,
Ohnishi & DCEOWZ ZBRE N/, FRIZE Ty
sis buffer FUCEIR L 7-#l % 867, BEBLIET
Mile 2 L%, Ny FEICX ) HA-affinity
matrix (Roche) & HA # 7§14 ¥ 37 EOW,
EriTol. st MW &kE, HA pep-
tide (Roche) %W, 37 CTincubate ¥4 &
&Y HAMMSY Y87 BaRERIC B ICEIL
L7: (Elution 1). ZOBEHBREEZD I —ERYE
L (Elution 2), Elution 1,2 & H IZIREE 25% I©
% &9 glycerol ML 2%, HEKE T
- 80 CTRE L7 MlABZ Y V7 BOREE,
SDS-PAGE 2#t < S5, $L HA, IMPAL 3 L<
1% IMPA2 1 £ HifR T D Western blot AT IZ &
DEHE L7z,

EREEORE

—8DA v b= VERIIMEEER LT
Mo% Db ORIMAME, FHI4 727,
Alexis, Calbiochem, Sigma &9 HEA L7z, B
EEOREICIE, 50 mM Tris-HCI pHS8.0, 0.1 mM
EGTA, 1 mM OFEE B LU0 ~ 5 mM MgCl, 5
T87TCTHIRL, HEET 52ERY VEEE Biomol
Green 3% (Biomol Reseach Lab.) 12X VL& E
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PFig. 1 Distribution of IMPA transcripts in mouse brain

Whole brain sections (sagittal, P7) were stained with IMPA1 sense (A), IMPA1 antisense (B), IM-
PA2 sense (C) or IMPA2 antisense (D) probes.

A. B.
tag

HA-IMPAT WT SAMPAT

HA-IMPA1 DN SR IMPAT

AspLAsn o
L IMPAT

V5-IMPA1 WT  (VB);

HA-IMPA2 WT

HA-IMPA2 DN

V5-IMPA2 WT

HA-MPA12 1 2 1 2 1 2

V5-IMPA1/2  vec. vec. 1 1 2 2

WB:anti-HA —
o
i)
=

WB:anti-V5

WB:anti-HA ;?
E’:.

WB:anti-V5 S

Flg 2 Complex formation between IMPAL and IMPA2
(A) A diagram showing the V5 or HA-tagged IMPA proteins used in thls study. In IMPA1 DN and
IMPA2 DN, an aspartate residue conserved between IMPAL and IMPA2 and essential for the enzy-
matic activity, was mutated to asparagine. (B) HER293T cells were transfected with either HA-IM-
PA and V5-IMPA or empty vector (vec.) as shown. Input (upper two panels) and immunoprecipi-
tate (lower two panels) by V5 antibody were subjected to western blot analysis using HA or V5 anti-

bodies.

BT CERRHML. EEHERY VBRO
BB, UV YEY Y Y AL HEEEE>OE
g1 7.

i ES

IMPA BEFEHESEHORANSH
IMPAL2 DEETHEMRBPN TR LENS

i, WCOhOBMETHLLICE>TWED, €
DEMBERE/NY — VIOV TOBRIIEL BE
Liwv, &41E, BAIICED XS IC IMPA 2B
WMBEFHLTHE0OPEEZETHOIIRA R
Wk DRE L7, Fig. 1
wwHb Iz, IMPAL2 OKEPERINS -
HREDTUTEY, LV M TELRERTAT

7z in situ hybridization
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A b babg B. ~ N C. IMPA2
S ggﬂggggﬂfo Fol o——owemwr _ 2
E|SEEad sigan o] | 100y -
%‘ % 6 ( g 0 S WT
@2 o i
o 2 4 g
62 § o 40 I
o8 Lo =
) s 0 @O~ lempty vec. § 0_!8 '5~0 o e\;w;;;y
kDa . .
g 0. 100 200 ¥ O 50 .
£ Inchation time (min) Inchation time (min)

elution #1 elution #2

D.

S 1001?5_" P

g 80 il O . IM?AQ WT.

: BOF fo '

]

s wf | : o MPATWT

® / o

2 zo?i’

5 & _

Z of S
0 1 9 3 4 5

MgClz (mM)

Fig. 3 Enzymatic characterization of IMPA2

m

+ Relative IMPase activity (%)

® =
e IMPA2WT

=y
ERRIO s |
2

-
=3
(=]

[2)
<
=

Relative IMPase activity (%) :

60 \\\ .
60 o '\ A mM
40 | 4Q L »\\
"% 0,35 mh
20 20
0 oo T 0l v
0 10 20 0 10 20
LiCl (mM) LiCl (mM)

(A) Recombinant IMPA1 and IMPA2 were analyzed by SDS-PAGE and silver staining. (B) Inositol
1-monophosphatase activity with IMPA1 WT, IMPA2 WT and vector preparation were tested. (C)
Inositol 1-monophosphatase activity was tested with IMPA2 WT, IMPA2 DA and vector preparation.
(D) Inositol 1-monophosphatase activity of IMPA1 WT and IMPA2 WT preparation in various con-
centrations of magnesium chloride were tested. (E) Relative inositol 1-monophosphatase activity of
IMPA1 WT and IMPA2 WT preparation were tested in various concentrations of lithium chloride, in
the presence of 2mM - (left), and 0.35, 1 or 3 mM (right) of magnesium chloride.

EFHBE LA —FT, ARHoBRELRSCEE
7 BN T OFENIFRD b/,

TMPA2 DA TR

IMPAL IZFREF A v —2BRT 5 Z L2 HES
NTW5 M, —FT, in situ hybridization DF5 5
L0, IMPA1 & IMPA2 8B FEY) O A 96 1318
DTEMULTVWS, 72 THaid IMPA2 2%, IM-
PAL LRSS TS A~ —2BRT A0S 50D
e EBIT, IMPAL ATy f<x—2BKLT
WA TR T 5 W RMELRS 2002 HE L.
FN72HIT, V5-IMPAL, V5-IMPA2, HA-IMPAL,
HA-IMPA2 #5HT 27923 FRHEEL, Vs-
IMPA & HA-IMPA DA &b T HEK293T
BRI S, B VB BURIC X 5 5Bk
HIZEENE HA-IMPA Y VX2 BOEE %
Western blot {2 & DT L7 (Fig. 2). ZORE
TYH IMPAL FLCof@Eitkiz@Zooh, oh

[0

1 IMPAL DARES A v -l E IR L-DbDL
Zz bbb, IMPA2 L o3itEd 3o 6 iz,
IMPA1-IMPA2 BHEREHI S h e dro iz, o
T, IMPA2 id IMPA1 & A EB&H% B+
B, MAATIE IMPAL b AF ¥4 <v—%BRH
LBEWOTERWhEELLNS.

IMPA2 OB M

WAER 5 vty Bid IMPAL, IMPA2 & & &\
FBREZR L, EETEA 203T M, HIZIZR T
NEZE: (Fig. 3A). cDNAFFASATWE
v vector (empty) b FIBIC taransfection L, &
BOBERITTVIY b=V Y YTV E L F
72, IMPAL B XU IMPA2 fLAER 2 7 v 787 Brp
IZHE, 2 NEFN IMPA2, IMPAL & ¥ /%7 B3
SNV E2REFIZ L 5 Western blot THE
#L7- (data not shown). IMPALE, 4./ ¥}
=N 1) YBOHFTY inositol 1-phosphate (I 1-
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Table 1 Substrate specificity of IMPA1 and IMPA2
Summary of the dephosphorylation efficiency of IMAP1 and IMPA2 towards various substrates.
None of the compounds show an equivalent efficiency in IMPA2 preparations comparable to
IMPA1 preparations.
compound IMPA1 IMPA2 ~ compound " IMPA1  IMPA2
1P: Inositol 1-P R S i o 3 + 1Ps Inositol 1,2,3,6-Ps - -
Inositol 2-P - Inositol 1,2,5,6-P+ - -
Inositol 4-P N ++ Inositol 1,3,4,5-P4 - -
1P Inositol 1,4-P2 ++ ++ Inositol 1,3,5,6-P4 - -
Inositol 1,5-Ps +- - Inositol 1,3,4,6-Ps4 - -
Inositol 3,4-P - - Inositol 1,4,5,6-Pe - -
Inositol 4,5-P2 ¥ - Inositol 3,4,5,6-F: - -
1P Inositol 1,2.3-Ps - - IPs  Inositol 1,3,4,5,6-Ps - -
Inositol 1,2.6-Ps - Inositol 1,2,3,4,5-Ps - -
Inositol 1,3,4-Ps - - IPe  Inositol 1,2,3,4,5,6-Ps - -
Inositol 1,3,5-Ps - - Gluc.-P - Glucose 1-P -+t ++
Inositol 1,3,6-Ps - - Glucose 6-P o -
~ Inositol 1,4,5-P3 - - Fruc.-P Fructose 1-P ++ -
Inositol 1,4,6-P3 - - Fructose 6-P ++ -
Inositol 1,5,6-Ps - - Fructose 1,6-Pe + -
Inositol 2,4,5-P3 - - others B -glycero-phos. btk o
Inositol 3,4,5-Ps - - 2-AMP At ++
P) % inositol 4-phosphate (I 4-P) BRI Dol

Y UBILT A EFM LN TWA 2, IMPA2 &
IMPA1 & BVWHRME (73 JBLVT> 53 %)
BRT LD, FTHARLIMPA2 ¥ V87 K
D1 1-P IR B bESEE WG L7z, IMPA2 1213,
IMPAL L JET 5 LW d s dIHEITRD O
72 (Fig. 3B). IMPAl 2BV TIFHICUETH B
FTANGEVBBERAEENTWER, COT I/
13 IMPA2 THHEFE IR TWSE. IMPA2 DI D
B OERME (IMPA2 DN) HlABRIFIIE<TE
PERERY (Fig, 3C) Z &6, IMPA2 HUR
FIEMEE, BATAASH»OR Y VERLERIC X
5HOTIHEL, B IMPA2 Z0H ODOTEREE
FEs 53 0THAELEm L. BATIL-P2H
WTR 7 A Yy ADRKENERE L7, IMPA2 i
IMPAL LR~ 73V a4 4 VIERET T2
CIEHERRE o, L LEBEKEE TS
B, IMPA2 XL VEREDOR AV VARE
k9228, IMPALURTEBRES AV AH
BMCTOBRFEOIMFINRR SN bw ) i

A== T L.

BOEEHE ) T A% IMPase 2 HEL, BF
EMTHEA )Y b= RN OREEEES
L CEN ST S LTS “inositol depletion”
S OZBETHENTH L, WEETORELR
UL, Fx v BiEiiasr SBR L EAE R
IMPAL &, BEBREDYF v AL ) HEREE
ENdz (JCqm= ~ 0.6 mM). —HT, IMPA21&20
mM VF Y AOEETTHITEAEHES N D
o7 (Fig. 8D). B /3 ¥ o NBEOEETT
B CHERBESED b (R7AVTLARE
0.35 mM TIC,= ~ 13 mM) (Fig. 3E).

IMPA2 @ I 1-P 123§ ABERTEM L, IMPAL &
BT IEED TR (JRIERT~ 1/50) Z& 4
&, 41 IMPA2 1 IMPAL & X822 BTN
FTHEANRY NI ARRTOTHRWNEEL, &
A2V b= VEBEERERD, £ 0EERFE
Table LIZ/R L7z & 912,
Tz 34 oA ORIZIE, IMPAL AT 1-P
BRY VBALT A0 L RENFNIEDORRT
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IMPA2 BB Y BES 5 b DIRFERTE Y, IM-
pAl ALY YBRALT B b 0T L THWIEE 2R
FH0NH ol RE—o0FIMNE, T 1,4P,Th
y, IMPA2 OBLY »BRILHhE i% IMPA1 % v iz
A rAETHY, T1-P L DHRE (B VB
Lz, FleA v =Ry VB (IR, 1P, IP;,
p,) OHICIE, IMPA2ICX Y By vBb a5
yOEROPLT, FVa—2 1) VB (Glue.l-
) , B -glycerophosphate, 2-AMP 7z & IMPA1 T
By BLEESHEE SR TCH A YERFE Y
VIR LTz,

% &=

% XA BT IMPA2 25V v bl
FLTOEREHEOZ & 2O TERMICRE L.
IMPA2 B F 7 AD—RIEMGT LR VED O
WIERICEBRE VA, 1T 1-P2REE LGe, <
737 MEEAEN RV EET TIRE YT
AL DEEES NS D, EEENT IR TYY
ABELEMET (1 mM) T, BEREDCYS
ﬁAT@@%ﬁﬁ%%f%%’kﬁAﬁwﬁ%T

BB M2l o 7. , B oRmBEAKTR
BA@%ﬁﬁ&m# U%@Ak;é%ﬁﬁmﬁ

MIMPA2 DREFEEELEELTWBE LT HRE?
2, IMPA2 ®70E 7 —iHERY F 9 A L il
BIZILD C & 2R~V CRTHREIHER
W72, A OTHNRRE TR, BER (BA46)
2BV T IMPA2 mRNA 2S5 JR#E & L THE
[ EHLTwWA (data not shown).

IMPA2 i3\ { DD BEFIT U THREE 2R
A%, IMPAL 2SR & T 5 LD TH .
ZiE, IMPA2 ORBEEME (e E&RA A+

ZORkME, ¥ pH, ZEIERE, RMO cofactor %
&) AAIMPAL L i3&L B 37:0TH 5 Wikl
BB, ki IMPA2 12 IMPAL &3 8% 5 R
DHEREQEBEE T2 EE L, HER
TEHELTWA. 13P, 15P, 16P YDA
/ab—W%/UV%Km%K@%ﬁ%thé.

A4 G O IMPALIZH T 2/E BRI
F%ﬁ?@ﬁ%«@ﬁﬁﬁmuié&mbnfkm
RV F Y2 0MENRIEEIC L > TEPER
n?.u®%ﬁ#%

V7o L0 IMPA2 I

47

SHTABECELTH, BOAMETLH VR
FENDBELLBTHA)., SHBIEIIDL ) AL
R, BERENBRECNL, EETRERY, &
BB &2 B2 E T2 8L C, IM-
PA2 LB oz X LOKTERE L OBE %
LTW BB H 5 9.
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ABSTRACT
Functional analysis of the IMPA2 gene product

Tetsuo Ohnishi*, Hisako Ohba*, Tomomi Sato**, Sung-Kee Chung***, Yoshio Hirabayashi****,
Kazuo Yamada®*, Yoshimi Shigeno®, Teiichi Furuichi**, Takeo Yoshikawa* :

*Laboratory for Molecular Psychiatry, RIKEN Brain Science Institute, 2-1 Hirosawa, Wako-City,
Saitama 351-0198, Japan. **Laboratory for Molecular Neurogenesis, RIKEN Brain Science Institute,
92-1 Hirosawa, Wako-City, Saitama 351-0198, Japan. ***Pohang University of Science and
Technology, Pohang 790-784, South Korea. ****Hirabayashi Research Unit, RIKEN Brain Science
Institute, 2-1 Hirosawa, Wako-City, Saitama 351-0198, Japan.

IMPase (inositol monophosphatase) represents one possible target for the mood stabilizer, lithium.
The IMPA1 gene codes for this enzyme, and it has a close homologue, IMPA2. IMPA2 is a suggested
susceptibility gene for mental disorders such as bipolar disease and schizophrenia, however, little is
known about its function.

In this study, we performed functional analyses of the IMPA2 gene product. In sifu hybridization re-
vealed that IMPA1 and IMPA2 transcripts have an overlapping expression pattern with characteristic
differences in mouse brains. In vivo, recombinant IMPA2 forms a complex with itself, but not with IM-
PA1, suggesting that the IMPA2 hemodimer but not the IMPAI/IMPA2 heterodimer may be present
under physiological conditions. Next, we examined the enzymatic character of recombinant IMPA2.
IMPA2 has a weak hut apparent inositol monophosphatase activity, with a requirement for magne-
sium different to that of IMPA1. We are currently trying to identify specific substrates for IMPAZ2, but
none tested so far are efficiently dephosphorylated by the recombinant enzyme. In summary, IMPAZ
plays a functional role independent of IMPA1 in vivo.

(Ann. Rep. Mitsubishi Pharma Res. Found. 2005, 37 : 42 ~ 48)
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e iiE fn - IiF 5% |
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Wik I NCAMI BEF OSSR AIEGRRELBET 5 2 L 2 EEERE L
oo IR ONHEER TH H CYP2D6 O *5, *10 ZHL, BRIGHZET
ERBT VT ANTRENESHTH Y, FlFRRORSIEIC BT 5 EARBE
nTwsb. REPE - BRESEOBRD S NCAMI BET 0% L CYP2D6 ®
#5, *10 ZM L HREORER 121 BIOERERE L - BRAROHEARTEICBY
TIRE L7z, CYP2D6 O genotype & AERHEIER, PANSS OMICHEEIRD bz
oz, NCAMI BIEZT D IVS6 + 32T > C 2B W, risk allele C % Eo B#1T
FeoEE &) HEREEREYS {, PANSS FEWERIARO SNz, TVS6 +
32T > C D risk allele C 2 HOBEITB VT, HERFHRIEREL PANSS OMICEE R
EOMBEDRD 5N (Spearman p = 0.33, P = 0.02), FEIZKMEBRE THVARS
R b7z (Spearman p = 0.62, P = 0.002). S o

FEEEEITIEs 537 % 1 116 ~ 120, 2005

Key words : NCAM, CYP2D6, Non-responder, Polymorphism, Treatment-resistant

b ) ERCEBESZVL0) EhE, He
, RIED 13 ~ 22 %W HEENECTH B L HE &

A RTEDEWHEIED 50 E2BE, BEENL NhTwas. bAETD, 29 %IWNEEENNE L oW
HOMBEIRELTIERBOBREL LTEE, HEBHY 9, BWREIEORBBREIREEFAED
DR L BREOREIR/-NTWAD., Kane H°  HYREICBITAEBE L WEETHL. bh
DWXRFETEOREE 2274 - sHEYULOEH L  bhid, NCAMI BEFOLEIFAIR G0
chlorpromazine #45 1000 mg/H#%5 LC 6 :BH  JELHEEL, VRAZ T LV %D BEHS PANSS

& U & (<

* AR ESR AR A RPUEIZEEF » T 156-8585 MU HAR LAIR 2-1-8, ** B{LSEHF
T DFIRURFENIET — A T 8510198 WERADETFIRN 2-1, % [ILKFERFBE GBI
B R R E T 700-8530 MILEMILTIRENT 2-5-1, e B KSR IER 2 RRTRR Mk
BB ES T T 980-8574 HIHBEMATIHFER BRI 1-1

* Department of Schizophrenia Research, Tokyo Institute of Psychiatry, 2-1-8 Kamikitazawa, Setagaya-
ku, Tokyo 156-8585, Japan. **Laboratory for Molecular Psychiatry, RIKEN Brain Science Institute,
2-1 Hirvosawa, Wako-city, Saitama 351-0198, Japan. ***Department of Neuropsychiatry, Okayama
University Graduate School of Medicine and Dentistry, 2-5-1 Shikata-cho, Okayama-city, Okayama )
700-8558, Japan. ****Department of Neuroscience, Division of Psychobiology, Tohoku University
Graduate School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai-city, Miyagi 980-8574, Japan.
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@%M?ﬂk@ﬁﬁﬁ@ﬁﬁ@ﬁg@ﬁﬁmgm
g aR LIS L R IREREEE Lz, NCAM 2
REEDY AT T T L5~ THELRFTRL, 1B
iR T B I EARRENZEDD, R
T - WREEOBRR D M 217072,
PR RO MR TH b5 CYP2D6 @ *5,
0 28, BEEHLET S22 7 V7 ACRE
RS BTH Y 0, FRMEED LB EET 5
WA E 2 DNEFRD 5, *10 LIFHER, ¥
EBEOBEZ IR L.

Fig. 1 PCR patterns of the *5 polymorphism: of
CYP2D6 gene
Multiplex long PCR using Hershberger's

method showed 5.1 kb band for wild-type

and 3.2 kb band for *5. M 1 HindIII marker.
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WEREF

$H5id, DSM-IV CHAHHE L BIF & Nk
121 %) (B 5160, W 70 Bl, FHEHRH 515 =
114 %) . PHRFMMEIL 26.83 = 132 TH D,
BHEHORIMAREETH S, LhBAWEE, ¥
K MESR AR, MILBIREOmEE
B&oARREZEBT, HBRECIMAEOBRE L XE
THHL, FECAERZBONLENEHEY L
2. BRI OBIERET PANSS I X D EFEL,
BEABZATAY F— VRS UTEETH L ]
L e R YA

ERMY YA P ST — e yaa T N
KX ) DNA R L7z, Hersberger 5 90
multiplex long PCR L Y CYP2D6*5 % geno-

type L7z (Rig. 1). CYP2D6*10 & NCAMI iz

F O 1VS6 + 32T > C DEEFHIE PCR-direct

- sequence £ Ly Lo,

WHRICBIT B *5 L *10 O allele SHEE, F#h2
7.0.09, 041757 (Table 1). *5, *10 % mu-
tant B L LCEEDTHEN LIz 25, BETH
BCc—HRIEE, PANSS OBRICEELRZIIAD
bhldolz (Table 2). ¥/, —HREE L
PANSS OB ROMICEREZHBIZRD b do

Table 1 Distribution of polymorphisms of the CYP2D6 gene

Genotype counts (frequency)

~ Allele counts (frequency)

wt/wt. wt/*10 - wt/*5  *10/%10 *10/%*5 wit *E 10
26 47 12 18 8 111 20 91
(0.24) (0.42) (0.11) (0.16) 0.07) (0.50) (0.09) (0.41)

Table 2 Clinical characteristics and polymorphisms of the CYP2D6 gene

wt/wt wh/mut mut/mut pb
Dose of medication (mg/day)? © 9214%32 254%25  224%26 0.58
PANSS 275+23  31.0x16 27.1+22 0.28
Correlation
Spearman p 0.10 0.20 0.02
P 0.31 0.08 0.46

a) haloperidole equivalent
b) P value was calculated by using ANOVA

—675—



BT SA

118

374 200543 H

Table 8 Clinical characteristics and IVS6+32T>C of the NCAM1 gene

T/T T/C cc pb
Genotype counts (frequency) 78 (0.66) 39 (0.33) 2 (0.01)
Dose of medication (mg/day)? 21.7%+1.8 26.9+3.0 30.7+292 0.06
PANSS 28.4%1.1 31.2+1.5 22.0 0.08
Correlation
Spearman p —0.03 0.33
P 10.82 0.02
Male
Genotype counts (frequency) 30 (0.59) 19 (0.37) 2 (0.04)
Dose of medication (mg/day)® 22.9+32  27.8+39 30.7+293 0.16
PANSS 28.4=1.1 31.2x15 22.0 0.13
Correlation
Spearman p 0.13 —0.11
_ P 0.24 0.31
Female
Genotype counts (frequency) 48 (0.71) 19 (0.29) 0
Dose of medication (mg/day)? 20.9+2:2 26.0+4.8 0.17
PANSS 30.2x1.8 31.6+3.4 0.13
Correlation
Spearman p 0.01 0.62
P 0.45 0.002

a) haloperidole equivalent

b) P value was calculated by using t-test : TT vs TC + CC

75+
o O
8] O
o0 501" o % .
qZ) ® eg00
< e
S I
4 "o e o
25 3@829‘3830 ..Oo o
SO ® % B e
0
0 25

1
75 100

Dose of medication (mg/day)

Fig. 2 Correlation between PANSS score and dose of neuroloptics in chronic schizophrenia. Dose of medica-
tion was calculated as haloperidol equivalent. Open circles represent patients with IVS6 + 32T/T
and filled circles are schizophrenics carrying IVS6 + 32T/C. Patients with schizophrenia carrying
IVS6 + 32C displayed significant correlation between dose of medication and PANSS (Spearman

p=0.33, P=10.02).
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Fig. 8 Correlation between PANSS score and dose of neuroloptics in female schizophrenia. Dose of medica-
tion was calculated as haloperidol equivalent. Open circles represent patients with IVS6 + 32T/T
and filled circles are schizophrenics carrying IVS6 + 32T/C. Female patients showed ignificant cor-
relation between dose of medication and PANSS (Spearman p = 0.62, P = 0.002).

. NCAM1 EET 0 IVS6 + 32T > C T, ¥
£0 33 %I TIC, 2 %I C/C # 77z (Table 8).
— AR E & PANSS 05113, C allele ZFDO /&
7 C allele 2H- WA LV BWEEIED
bz (P =0.06,0.08). 72, TC DEZHTIE—
HIR3EE » PANSS OB H0OMICHEBERIEOMHE
NEd ST (Table 8, Fig. 2). BLiza) TF
Flikkzsn, BB TE, AETEZVD
DH—HEEE, PANSS &b UAZ# (TC) T
FEVAZBEIVEWERZRLEY, WThOBIE
FEIZBWT HIREER L PANSS ORICEE =M
Bz bk holz, TREBWT, FETIE
&w@@®~8&%§,mestéux7ﬁ

) CIEVAZBEL DB WERZRL, TCFﬁm
f% B L PANSS OBICH & % EOHBIAFE
bit7z (Table 3, Fig. 3).

Z %=
WEIWCHEAD b *5, #10 O allele HEMN TN

310.09, 0.41°T, Bertilsson b2 WELLT
V7 AD 0.06, 0.51 DEWER-. *5, *10 %
mutant Bl & LT F & D R2EMICBWT, BETFH
BlC—HRHEE, PANSS 0B RICHBELZEERD
b0 7205, WEDIZIEFEFIFLH ZRAEL

TWC CYP2D6 ISR EEREZ b -0 LTy
PR R NS, F72, BT CYP2D6 O
EHCBERZET I BB TBY Y, 79
L7zEF L5 LTMREDZZ bhs.

NCAMI #&EF® IVS6 + 32T > C Tlk, TC
DHEETIE—HIREE & PANSS 0B HOMICE
ERTEOMENRED bR, Thid, BHHoMk
S EBDL VD DIF L PANSS OB TG
ENLERIBEEZEL TSI LR LTS
D, BEEREEZRBLTCVWA. EEEDbDhDL
PEE L7z, C allele 282 BEVEE D PANSS
DEB CHEVWERERLEBRL—HT LR
ThHoHLEZOLNS.
M%Mjﬁﬁ%®nm6+wT>C%%ﬁL“
TR LR, ZlIicBW T TC 2o 8%
T—HIRIEE & PANSS DB EOMICEERIED
FEAED SR, bhvbhid, IVSe + 32T >
CULHERTEL OBMICHEND L L 2 HE
TBY 2, BEEIEEOBETD IVS6 +
32T > CIZBVTHEENRIE L2 W BN E 2 ¢
iz,

X ik
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E. Rapid detection of the CYP2D6*3, CYP2D6*4,

ABSTRACT
Study on candidate genes involved in treatment-resistant of schizophrenia

Masanari Itokawa***, Makoto Arai*, Aizo Furukawa®, Nanako Obata*, Nobue Shibata*, Kana Sato*,
Kumi Tarora*, Yuuki Yoshida*, Hiroshi Ujike***, Ichiro Sora**** Takeo Yoshikawa**

*Department of Schizophrenia Research, Tokyo Institute of Pychiatry, 2-1-8 Kamikitazawa, Setagaya-
ku, Tokyo 156-8585, Japan. **Laboratory for Molecular Psychiatry, RIKEN Brain Science Institute,
2-1 Hirosawa, Wako-city, Saitama 351-0198, Japan. ***Department of Neuropsychiatry, Okayama
University Graduate School of Medicine and Dentistry, 2-5-1 Shikata-cho, Okayama-city, Okayama
700-8558, Japan. ****Department of Neuroscience, Division of Psychobiology, Tohoku University
Graduate School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai-city, Miyagi 980-8574, Japan.

We previously reported that polymorphisms of the NCAM1 gene were associated with disorganized
schizophrenia. The *5 and the *10 of CYP2D6 are polymorphisms which reduce activity of the enzyme
that metabolites neuroleptics. We analyzed SNP of the NCAMI gene and *5 and *10 of CYP2D6 using
121 chronic schizophrenics. *5 or *10 were not associated with dose of medication or PANSS.
Schizophrenia with IVS6 + 32T > C of NCAM1 showed tendency of high dose of medication and high score
of PANSS. Patients with schizophrenia carrying IVS6 + 32T > C displayed significant correlation be-
tween dose of medication and PANSS (Spearman p = 0.33, P = 0.02). Female patients showed sig-
nificant correlation between dose of medication and PANSS (Spearman p = 0.62, P = 0.002).

(Ann, Rep. Mitsubishi Pharma Res. Found. 2005, 37 : 116 ~ 120)
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