I A—=IVKTFEDORRE ICBET S
D FEERGENHAR

(MAMEES 08457126 )

T8 E— 1 0 FEXBERIEARRAENS
(HAEFFB)

MARRBSE

ERE1153A

MRKTRE EH B
(AEEHS 60086618 )

RBEXFHEEFR
(MBS 12012)



I [dubsz

T)BIEDER + « o v » » o o vt o s ot st v o s o vt e e e e
2) BFEREM ¢ v v e e v e e e e e e e e e e a e e e e e e
BYBRETE - - - et e e et e e e e s e e e e
A) FFREHEE - - - c c c v e e e e s e e e e e e e e e e
5) H%E ..................................

Il FHRAR

1) BE v e e e a e e e e e e et et e e e e
2YBREFRE - - - s s e e e e e se et e e e e e

Nl EEFHRL
1) Investigation of genetic risk factors association with alcoholism =+ « - « - -« . .

2) Long-term aocohol effects on hepatic phosphoglycomutase activities in
relation to posttranslational modification of the protein - - - - -« « « + «

3) Genefic variations of CCKBR, HT1AR and mitochondrial-DNA
ATPasedeletion « » = = = o + v & & 2 o o 2 s ¢ o s = v v = o o o s s s o« = . .

4) Anew genetic variant in the Sp1 binding cis-element of cholecystokinin
gene promoter region and relationship to alcoholism =+ = ¢ ¢ ¢ ¢ o 0 v 0.

5) PIO=IAHOBEGHBEAE - -« - - s s s e e e e e e e e e
6) ZINA—IAKTIELRET BEMETF -« - - - - - v e s e s e
7) Personality S40BAd 2 BEGFODEER -« ¢+ ¢ o v s e s e e e e e

8) Anovel polymorphism {-357G/A) of the ALDH2 gene: Linkage disequilibrium
and an association with alcoholism - - « < « - - -« ¢ 0400 e e e e

9) Genetic association between alcoho! withdrawal symptoms and polymorphism
of C(}(gene promoter .............................

1 0) Mutations in the exons and exon-intron junction regions of the human CYP2E1
gene and alcoholism  « « « « « P e L

|V‘Q~’&0JE%........ ....... * s e e s s o = = .« s s

N NN



| L%

T8 FENRBEAEFPHARRMADE (BEHNEB) £XLRMIIDOVTEA SN, FHRBFENS1 05
EET3INFICEDHARET >, XRROWR. BN, FE BIREBLERICOEEXIEHuC, IR
BREOVWTRBESLIUHMIRARCES L TELSH, BICHRRRICBALCARNBXHHEALES
L.

1) IROEFR

FA—NWEFEORES LUERICEI T IIECLEEGBBICNZ. 5S4 7510020 - HE0E
FREDERE - MREANBS TS, —F. ALK 20 FICRIHARISBENBERFBNEETHE LD
BEALTETNS, LLENS, AXBERMREZLECASNSILS CEREFHPERLAYRET S
bOLRZY, HBORCATIRET 504457, £8 - RREAFMD > TRETS
multifactarial disease THd, COEBEI7II-NOEMABBIISERE L > TSI EHSBRADN
WMEE->TVWAED, REHWRE (&EF OAN=ZXARBICRAITONTEL, Tiabt H&TF) CEBY
LT VRN NERET ZAGRFERRTILICLY. HEORERET LOHMPHS HICANILE
— T FHOFHEFRELD. KETIEZ OXGA (Collaboration Study On Genetics of Alcoholism)
Project 7% 5 Failc NIH DXEBEEBTREL 10 FHATITDATVSY, ZOFAY 12 FOEMILT
WA= EREORRARCL Y RERGTORBK LOGBENREL. BRI aton—=2
FICEVBRBIGRAEFERBLEDIETIZLICHSD. HEXRRLTOOARBABTRSEDHOSN, X
FRTA v I ERMRICLVEOIORECURIBRRBLEZ> TS, 6 HAAOHEBRNHEITT S 2. BF
PHEORRFEHTRHROBNBDICZ>TNSZ LIIHRAEDH D,

—A. ZHA-INOEMEBICLYRETIPRHAERORE. FECEROEECERBROMENSH
A%, ChiCHBEZEOFAEAONTVS, DEVEENMOFRSHORCHRERFRSL TSI LR
THTS, CORARGEFERBTR., INETEKOBEHBHAASITOIATEL., ChETRERE
BEOLEEHI - N—ICDVWTRERSBHFY ., BEROJTZHFICRBLAZNTEL, LoLENL.
FORE ICBL SFEEBET OREICITES> TV,

FLhA—-IHETFORGHEREBRLLD LTINS EFINETCEAOAAZBLRINTELE, KEIC
FATHY., —BICRE—RI VB84 (D2, D4) OVWTOHENHDY. FHEBRKLOZHY—H—
ELTHASNDZHOREILTOWENDONRRTHS. —FH. LENHEOEISO7 FA—FRTPOP
MMPIZHW RIS TS Y, ML ORAE, FHICONSORERLEOHEDBEIN TV,

2) AREM
ZAA—IHEGEOFHNHBEL S, KEFCKYBLHBINREEET ZEMRETERELEBOT
- FHOHLOERTOS/SADHBRORBET -5 £&8/5. BT I-IEFORRICOENERHDE



ENELONSOTZANARSRAROT — 5 P EMRRR 2T ARBERETOSREN G &, TR
FHRMANrSOT7TO-FeRB D,

3) BRAX

(1) #ELLVRBORE : FRANEIALRBERET NI -IHEGEBESLURE AR 2R
[C EDTA fRiu5iE 2~3ml £E@ASSERL,. DNA £HIEMET 5. ChE-20CICARRELRAGT
RHICAVD. MBEONRETADER - HHNET v F /5L 81C, REASHRIEBERAEL TS,
T A—NAEFEDZERZ DSM-IV OBECE > T HDOET S,

(2) BEFORT : 9—4 v bBEETF & cholecystokinin (CCK), serotonin 1A (HT1A), Aldehyde
dehydrogenase 2 (ALDH2), mitochondria DNA, Cytochrome P450 (CYP)2E1, Dopamine receptor 4
(DR4) D43#r#& case control FRIZL VT, ZAI—IEBEDY RVEFLASRENERERNE
To FHAZRE LT, REETFO promoter 5 NCE exon BEHLIC. PORACLYMEL. 20K
W& SSCP ETHH¢ 5. SSCPKICL YRS h-ZRFiE(E PCR-direct sequencing ik(C & ¢ 152540
MEREL. EOBMICIEREMP deletion / insertion £ LTS HRRZ. BICT7AI— VBB
KIONTIHERRE. 0. FOVhADERYCHIEREFORRBEDENICHET I 00RM BT,

(3) fTBEFN7 4 . HREAICHL. Cloninger @ Tridimensional Personality Questionnaire
(TPQ) ORFEREEREL . BONAREIMITY 7 FCLDI a2 —95HERD, R (2) T
Bon/cRERERAARET (CCK, DR4, HT1A) EHBEHTHRITT 22 EICLY. BEOERLEM
TAHARHEARGTFEROT.

4) RO

MIARAERE: EB B- (REXPHSESR)
MRS EE . Bt XX (REXREAEZER)
el BXx (ARXFHSESR)
#E EBE ARAFHSEFR)

5) IRER

Frk8FE 3,500 M
FEEOFE 2,500 TH
Fr1 0K 1,800 FH



I WRAAR

1) #i% (330
(1) ZNI—AETFE LR T 5BE~ — 5 —DRE

FAA—IMKGEEICRST S RGERERNT 5720, KHFERKICRET SCNSEBGRETORHZT
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FNA—IAKGFERERE106 25 LUMBRYEARE 12 BOKHMH 5B TFONAZBLE. &
H. SR & L TIECholecystokinin receptor B (CCKRB) & & tASerotonin receptor (HT1A) xR &
L. —BEASLUV7NI-MEGEEESHOERBREET L. ERBOR S Y- JI(CI2SSCP
FERAL, BB h/ERBNIPCR-direct sequencingikIC & VIRERFERET 5 LHIC. F—IHR
D, TRBSETRTIPRMECLYRFIPSHZiT o4, BILTIA-IPENOERERITOT
WESEHbMAI Oy K1) 7(Mt) DNAORSS, ATPasex 31— R T SMIRERUREDOFRERAN,

CCKRBIZ D\ TIISSCPAHIZL VI BOERDOEHDAERNARAL. & 1 T5l(CsequencingZ 1T
&l A TE/BBREHOSERN29FAT I /B Val(GTG)-Mel(ATG), 214REB7 /B
Arg(CGC)—His(CAC) TiiiZ hiz (T, EERBOAZDOMEL T, 206 /B DT = /B His(CAT)—
His(CAC) Sl E M. HTIA CDVWTRBED LS 16 BB DT = /B Pro(CCG)—Leu(CTG)DER
B A0 REE N, REBKICOETOHRHEL T NI -IMEFELREELORTHERHL
ESEEERRSNEN /-, —F. Mt DNA-ATPase{ZDVTI(3488bp ICE L AXRKNT I —IRIX
ERAELTICREEZN. XABSRBEEEDNA [CLVRETAHROWREESREENL.

CCKRBHTIAICH L WERBSRE SN/HT L I—NMEFLHRT 56O TREM o /2. Mt DNA-
ATPasefiddeletion(Z X BB £ AN T HENERET—h— LU DD EMRME NI,

(2) FreizBHi &1/ Cholecystokinin gene promotor cis-element X8 & 7/ I —/ATFEESE DR

Cholecystokinin ( CCK) (38 7 X /B SHEDBRTF FRIE T, prepro CCK 7 endopeptidase
c&V 7Oty v FESTERENLEZHBOTHS. COKRELLTHLEE ( B, BR) OEFh. FiE
BLUKHOBWERICHEET 2. HERCSOTEIESROKECPERONBICHAS L. PEARRICEN
TREAZCRBAOBECEESRAEZRLE A, F—NIVELHAEHFATS. BeI—REEEZHKIC
prepro CCK promotor gene FRORITE1To-RR. Spl SEAT 5 cis-elemint DERYPL
Cloninger M AR M Harm avoidance ( HA) D{EBRSESN—-TEFHBRT S EETHT 5T 9%
BTWS, SFHARS A7 2 D7 N IMEELHHEART S ESMBESN TSI L HHY . TR
TRIOERYEI—H—LLTTZNI—IHEFEICRT SHBRREN .

HOPLHBREOENHZHAL, REDBTHIBHTII—NESHE 80 ASIUREASE 100 &
OFHMmM S DNA HH L7, PCRAIZLY OCK @ promotor s 225 bp ZIgK&L . SSCPIRICLY



EREODZAS) - J%&fTo/. BRBERLAHOE. PCR-direct sequencing 3%(C & U IEX B
Iz L /=, &I allele specific primer PCR ( ASP-PCR) %ic k> THERLE,

promotor Fi%A®D cis-element QAOONG (% trans-acting factor Sp1 ORESBRITHAID. cOCH
TICIEREBRL THIERY. ANTOHINIFEEARTESRL L TRIBEINL. CT OEBRERBL S
S primer Z{fY, ASP-PCRATHREAER V) -2/ LI-BR. —BEETII CCBE3%, CTR
34%, TTR 3% THoLDISHL., THI—IHEFENTII CCH27%, CTHP48%, TT R 25% T,
RBEORTERNEELCRETHREL b ICHEESRIBEINS ( p<0.01), TA—BEEAZHRIC TPQ
TARL CCKgene O C/T BPLDOIBMETAXI/L S, HAEBRSS N —F & COK-T BL OIS £ RM
T5T—KEBSNhE,

CCK gene DEB{RERT Sp1 BABAICESER ( C-T) HFEBELT—REHICHREZA. 740
~WEEFRENTE—BRELVERECRVSET T BERSREIN. CORRIRENERNE &
ENZYMT 2 DT NIA—IHKGFEBBEER S U~ 24T 31 HOHE N candidate gene & 75 2] Mt
BHd.

(3) 7THAI3—NRREWS CCK gene promoter {iRDEN L DIGR

THAA—IRRERD > BHEVRECERRE. OR. MERFEOFRE CCK gene DREFHLED
HEMAZTo 2. BEIC, RPARHEZHRIC COK gene OREFH & k#§nch @ CCK peptide DRED
REEE,

HEPLOMRDEMERHALRAEERLTNI—IMATEOBE 174 2. —BREA1ISEERE
L. SHREOITEERDDOBRICT 37-%. SSCP-Analysis {1 DNA Sequencer ( ALF express,
Pharmacia ) %My, 10% native PA gel, 0.5 XTBE (CT—ASI DNA 2 BSABICE Y SE L.
Fragment Maneger [CTRITL 7z, CCKgene METFHICHIT 5P COK REEBAR S0, @A B
HOCHI2A CTHII A, TTHIE X OCHEF CTHI14 % TTR7 L) (CHL. Bk
30 FICHNREOL/. £Mm 1 ml [CHL 1.2 mg EDTA-Na2 LU 500KIU @ hSo0—-)L & at:HE
ECBEL. @50 LLTMRESRL. REFTT-20CICRRRELE. COKARTFRLSRBICELD
7 5idkE AT radioimmunoassay [Zk U 0.2m| mKhDOREEZMTL -,

TAI-NRBRERERLEBED S HERRETIE CC:36.5%, CT:59.6%, TT:3.9% &Y. —i¢
B¥AMD CC:33.8%, CT:38.0%, TT:8.2% &+HEL TREFELOBAUIESEICEVEELERLE
(x"=4.91, p<0.03), CCRL CT, CT W& Tkl CCK peplide MEEME LR, BENTIE OC
(19.9+6.9), CTH® (11.1+5.5), TT&R (9.149.7) &4V, ZRPTIZ OCW (16.1+12.1), CT
B(15.14£13.3), TTR(14.648.0) &Y, BRABTIICCHICT, TTRLUAECHVVEZRLE
(p<0.001). ZAOA—IDOEHAERICL Y RETIRBRERICIBAZSAGFET ALY, FEASNT
&, TORGEHWROV EDE LT CCK gene () promoter fFIOE RS T3 SEMEMEND,

Tha—-NVBRERERRRICAHEIRE, EREREL CCKgene D C-45TORYO>L, THERES
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UREF RN high risk DREOVEDERDIEBTRE N, EOERNHRICIL CCK peplide
OELEFREFREAEL THAHAERGH S,

(4) ALDH 2 gene promoter fis® novel mutation — 7 /L3 — L IENFREE DRI U X 2 BFDRIER

ALDH2 promoter filg(c. BHAGEERTERTMAZSRES T S cis-element [THALE /TR
ERVMELAEDT, BEALT7LI-IVERFREELOHBHARZIT . 7AI-IBFREOZIREEC
BEOEREIhABHEE 40 £ (FHRME. FERE. FR) SLURESE 66 B0omBr oMb LL
DNA 5{#l# F(\/=. ALDH 2 gene (5' k3% L FE(X#) 600bp DIEEAHA Hsu et al . (1988) (L YE
EhTW5, COMEZH 300bp FOEFETRICHT. PCRIEEL /=HDE DNA Sequencer ( ALF
express, Pharmacia) 2k VY SSCPHr L7, B ZN/=TRBIL T~ T Genetic analyzer { ABl, 310
) ICTIEERFZEZRELE. BEEEKATE -375GANERDERL LTHREZAEEZD,. BRAERE
LT-530 C-T s hs, COD(FipHsuetal. DWELRITZHELT-539 G-T ORBRELU
-345 C L -346 C @E® Ginsertion 2@ RviEhz. REFREFRETIE G&:39
(69.1%), GA:22 (33.3%), AA:5(7.6%)THIDITHL., 7NI—NEFMETIE Q&7 (17.5%),
GA:32 (80.0%), AA:1 (2.5%) &3U, ZIA-IERREICEVNTIE ARERSRRICEDI = ( X

2 _6.78, p<0.001), =@ -375G—AZTR(Z Sp1 LU EHNEEEENEHD MAZ SHEAT 3 cis-

element f (24 U788 EY ( COOGAAG-GGMAG) THDOT. BEEFRICASHOXBERIEL. D
WT ik ALDH2 SEOE T IS D/ DRI BEM 58 5. ALDH 2 gene EEFIARTUZFICROVKENIEROD
31 MAZ binding cis-element ) -375G A DRI 72— MR ICREALVEECE VK
ETRbBZhEY, SEFICHEZRMZERSZLICLY. 7AI-IMAFREICRS T 5 candidate
gene DOED LB AHRAIEENDH D,

1) Summary ( English)

(1) Investigation of Genetic Risk Factors Associated with Alcoholism

Alcoholism is multifactorial diseases influenced by gene-environmental interaction. Genetic
variation of receptor may be associated with alcohol dependance due to its modified function in
behavioral and physiological responces. In the present study, polymorphic alleles of
cholecystokinin B receptor ( CCKBR ), serotonin 1A receptor ( HT1AR ) genes and mit-DNA were
analyzed. DNAs were isolated from the blood samples of 112 healthy controls and 106 alcoholics.
Genetic variation was detected by SSCP analysis followed by direct sequencing of PCR product as
well as RFLP. Three different mutations were found in the exon 3 sequence of CCKBR: His ( CAT)
at aa207—-His ( CAC) ( 5.4% ), Arg ( OGC) at aa215—His ( CAC) ( 4.5% ), Val ( GTG) at

aa138-sMet { ATG) ( 0.9% ) in controls. Genotypic distribution of alcoholics was not



significantly different with that in controls. Aproline ( 00G) to leucine ( CTG) substitution at
amino acid 16 was found in alcoholics ( 4.5% ) andin controls { 4.7% ). This mutation site of
HT1AR was different in comparison with the variants reported by Nakhai et al { 1995 ). Analysis
of the mt-DNA showed that a491bp deletion in the sequence of ATPase exists as heteroplasmy in
58% of alcoholics but not in controls. The heteroplasmic deletion of mt-DNA may be a useful
marker for alcohol abuse. Further study is undergoing to elucidate the cause and significance of

this deletion in alcoholics.

(2) A New Genetic Variant in the Sp1 Binding Cis-Element of CCK Gene
Promoter Region and Relationship to Alcoholism

Neuropeptide cholecystokinin (CCK) and the CCK receptors in central nervous system mediate
actions on increasing firings, anxiety and nociceptions. Furthermore, CCK modulates the release
of dopamine and dopamine related behaviors in mesolymbic pathway.

In our study, genetic variation in the promoter and the coding region of the preproCCK gene
were analyzed among 66 Japanese, 66 American Whites, 54 Chinese and 41 Colombian Natives.
Two nucleotide sequence variants were found; a frequent mutation at nucleotide position -45 Cto T
involved in core sequence of Sp1 binding cis-element of the promoter region, andaCto T
substitution at 1662 position in intron 2. Analysis for the segregation study in 10 families of
twins confirmed co-dominant heredity of two alleles.

Distribution of genotypes and gene frequencies of 66 controls and 108 alcoholics in Japan
presented that allelic variant T type in alcoholics was found in higher frequencies than that of

controls, and distribution of these genotypes was significantly different between the both groups.

(3) Genetic association between alcohol withdrawal symptoms and
polymorphism of CCK gene promoter

In the central nervous system, cholecystokinin (CCK) is an important neurotransmitter that
gives the influences on fearing, anxiety, notiception and dopamine related behavior. CCK co-exists
in the dopaminergic neurons, interacting with dopamine.

In this study, we examined the genetic variant -45 Cto T substitution of the CCK gene promoter
region among 195 healthy Japanese and 174 patients with alcohol withdrawal syndrome (52
delirium tremens, 39 hullcinosis, 20 convulsions, 92 lack of these symptoms) by using PCR-
based SSCP analysis. Patients with delirium tremens showed significantly higher frequency of the
variant compared with the controls ( x°=4.91, p<0.03 )}, but the patients with other symptoms

did no difference. These data suggested that the individuals possessing allelic mutation ( -45T ) in
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the promoter region of CCK gene might be susceptible to delirium tremens caused by alcohol abuse.

(4) A novel polymorphism (-357 G/A) of the ALDHZ gene: Linkage
disequilibrium and an association with alcoholism

Human mitochondrial aldehyde dehydrogenase (ALDH2) is amajor enzyme responsible for the
oxidation of acetaldehyde derived from ethanol metabolism. The human ALDH2 gene shows genetic
polymorphism for the transition from 1510 Gto Ain exon12, of which mutation leads to
protection against alcoholism. As yet, no polymorphism for the 5'untranslated region (5'-UTR) of
the ALDH2 gene has been reported. We have analyzed around 600bp nucleotides of the 5'-UTR in
addition to exon12 from 571 Japanese, 68 Chinese, 80 Myanmar, 60 Mongolians, and 82 North
American Caucasians using Single-Strand Conformational Change Polymorphism (SSCP) analysis
and the Polymerase Chain Reaction (PCR). PCR products showing the aberrant banding patterns
detected by the SSCP analysis were subjected to PCR-direct sequencing.

Anovel polymorphism due to the nucleotide replacement at -357 Gto A was found in all the
population groups. We noted that this locus was polymorphic in North American Caucasians as
well. In addition, the polymorphic status in the promoter and exon12 suggested linkage
disequilibrium between the two loci, indicating that among Japanese, the ALDH2*2 allele links to
the Gallele, and the ALDH2*1 allele links to the Aallele. Furthermore, 206 healthy controls
(male, non habitual drinkers, age; 48.7 +4.6) and 185 alcoholic patients (male, age; 50.116.2)
with ALDH2*1 homozygous genotype were analyzed for the polymaorphism in the promoter.
Genotypic frequencies of GG, GA and AA for alcoholics were 54.1%, 44.3% and 1.6%, and those for
controls were 52.9%, 40,3% and 6.8%, respectively. The Aallelic frequencies for alcoholics and
controls were 0.238 and 0.269, respectively. Chi-square test for the entire 3 x 2 table indicated
significant variations in the three genotypes ( x = 6.40, P <0.05). However, no significant
difference in allelic frequencies between the two groups were observed. Further analysis in other

ethnic groups is necessary to establish this as an additional risk factor for alcoholism.
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