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Association Analysis of Alcohol Dependence Syndrome among Han Population in Yunnan with Genetic Polymorphisms of ADH2 and ALDH2.
Gao Libo, Zhong Shurong, He Genfeng, Wang Xuejing, Gao Changqing, Bao Jianjun, Ruan Ye, Jing Qiang. Department of Forensic
Science , Kunming Medical College, Yunnan 650031, China
Abstract Objective To study the difference of genotype and allele frequencies of alcohol dehydrogenase2 (ADH2) and aldehyde
dehydrogenase 2( ALDH2) between alcoholic dependent group and healthy control group among the Han population in Yunnan province.
Methods The portions of ADH2 and ALDH2 gene were amplified by using polymerase chain reaction — restricted fragments length poly-
morphism technique(PCR — RFLP). An aliquot of the amplified DNA fragments was treated with restriction end nucleases. The amplified
products were electrophoresesed with polyacrylamide gels and were stained with argentine. Results ADH2 gene existed two alleles
(ADH2 # 1,ADH2 % 2) and three genotypes ( ADH2 1/ %1, %1/ %2, %2/ %2). The frequency of allele in two groups had statistical
significant difference (P <0.05). The frequency of ADH2 * 2 allele in alcohol dependent group was lower than that in another group. The
frequency of genotype in two groups had no statistical significant difference (P >0.05). Two allele (ALDH2 % 1 ,ALDH2 # 2 ) and three
genotypes( ALDH2 % 1/ % 1, % 1/ %2, %2/ %2) existed in ALDH2 gene. The frequency of allele and genotype in two groups had statisti-
cal significant difference (P <0.05). The frequency of ALDH2 1/ * 2 genotype and ALDH2 = 2 allele in alcohol dependent group was

lower than that of the compared group. Conclusion Allele ADH2 % 2 and ALDH2 % 2 may be protective factors to alcohol dependence

syndrome.

Key words Alcohol dependence syndrome; Gene polymorphism ; Alcohol dehydrogenase2 ; Aldehydedehydrogenase2
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FE1 53 5 A Mae I A1 EcoR1 B 4 4 U B F 17 B ), ADH2
B D) S A Z& - PCR 7 4 3pl, Mae I BR 6 P N DD B8 1pl,
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29 fi], 5 36.25% ;ADH2 = 1/ % 2 3L [H A4 37 #, 5
46.25% ;ADH2 %2/ « 2 JLH M4 14 4], 5 17.50% .
ADH2 = 1 28 {3 F: K 45 28 H 59.38% , ADH2 = 2 Z5 (v
SR 40. 62% . TEAEHEXTIRLL ADH2 % 1/ = 1
LRI 22 #], 5 22.00% ; ADH2 = 1/ %2 F KB A
50 ], 5 50.00% ; ADH2 = 2/ = 2 F:[H A4 28 ], 5
28.00% ., ADH2 = 1 Z5{ F K&K 47% ,ADH2 * 2
S SRR S3% (% 1),
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W% EcoRT B Py U0 Mg U 5 , 7= 2 3 i ik R 780
ALDH2 = 1/ % 1 (ALDH2 =« 1/ % 2 ALDH2 % 2/ % 2
ALDH2 = 1/ % 1 g Wf A B 4l & T, W U0 - BEK B h
90bp; ALDH2 = 1/ % 2 K 2% 45 T, Wi 40y BE K o
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336 191 2L A0 HR 4L o 2 DL ) bR 3 A B PR A B
TEWTRE KM 255 A 8 % 4L op ALDH2 = 1/ % 1 JE[H
A 66 #, 5 82.50% ; ALDH2 = 1/ % 2 F:[K KA 13
B, 4 16.25% ; ALDH2 % 2/ % 2 3L A5 1 ], &
1.25% . ALDH2 * 1 %5 { 3£ A 55 % & 90. 63% , AL-
DH2 # 2 % fir 3L R Hg 9. 37% , 75 fk e % B 41 o
ALDH2 # 1/ = 1 JH B4 66 {4, f§ 66.00% ; ALDH2
w1/ %2 ILEBIA 33 4, & 33.00% ; ALDH2 %2/ 2
SEEBAT 1], 05 1.00% . ALDH2 = 1 45 i 36 [R5 457 %
g 82.50% ,ALDH2 = 2 2 3t [H 45 = 17.50% ( 3
1.
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&1 ADH2 ALDH2 £ R B &M B FIFES

Genotype Jk [K 7Y

Allele %5 {37 3t A

215 n
w1/ % 1(% ) # 1/ %2(% ) ®*2/ %2(% ) *1(% ) *2(% )
ADH2
TR AR 25 5 iE B A 80 29(36.25) 37(46.25) 14(17.50) 95(59.38) 65(40.62)
ikt B X R 41 100 22(22.00) 50(50.00) 28(28.00) 94(47.00) 106(53.00)
x> =5.415 P =0.067 X =5.459 P=0.019
ALDH2
TS AR 255 iE B E AL 80 66(82.50) 13(16.25) 1(1.25) 145(90.63) 15(9.37)
it B X 1R 4 100 66 (66.00) 33(33.00) 1(1.00) 165(82.50) 35(17.50)
X’ =6.554 P =0.038 X’ =4.906 P =0.027

3. 451t 2 0 i & HWSIM 54 g8 it 43 tr 2 W,
TETE RS M 255 6 AIE S8 5 A1 {d e XS R 4 b, ADH2 Al
ALDH2 ) PR 5 (1% 9] 58 5 WL 2 19 W) 5 2 B o
O K5, P >0.05), % & Hardy — weinberg - ff 1
W], 8 I REAS AR P o

TG R A0 25 6 A A8 201 5 Ak B % 1R 4 00 5% 31 11
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RUR) AR AE 4 22 R IO G0 i 2 3 502 Fh &8 56 A
X' =5.459,P <0.05, B -2 Fh &5 {37 3 DX B4 40 A 78 B 4L
2 A G2 X, ADH2 2 45 {3 5L R 59 % A
AR BECZH AP N I 25 A SR A o TR RO 25
B B E AL (AT BRI A B ) ALDH2,3 Ff L [A]
B x* =6.554,P <0.05; 8 -3 Fl 3 K Y (49 43 Afi 78 B 41
2R A G FE X, ALDH2 + 1/ % 2 J K R Ji 36 7
it B X BB 2 PR RO £ 5 I BB A i 52 P A L
I x* =4.906,P <0.05, &} 2 Fl 25 {37 3 [K] ) 53 A1 16 B
25 A GET R L, ALDH2 + 2 S8 i PR 2 A
e R T BE 2 50T AR 25 5 A1k A8 e o

T it
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P52 25 FR N HB T BR 2 & PE (single nucleotide
polymorphisms, SNPs) . 75 A #f v i & A 4 % KT
1% . THZEMEE B &K, A I T840
255, LA KO R A AN [) A A% 505 1 B e A i
WS 3 ARt fehRic . HETAZE ADH ALDH JE
R TIRZ SNP {5, BRI 4Rk B 7> T AW
AN Wr & %, ADH1 ADH4  ADH5 (ALDH1 25 5t [/
2 255 TORS A AT G R O Ak B T R bk 2 (B
PRGN DG T TG G A R B R TR 1 BF AT 3 AR R AE
ADH2 ALDH2 W/~ i,

ALDH 5 [H] 4 i 1) £ 18 It &0 i 2 5% Wil 1L &
BT bR 2N &, GE MR R A8 1 ALDH2 + 2 JE[A
R AR H B B TS M AT S RETE I
B AR AR E BoR >, WA TR
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[] A &0 X7 M A8 % ADH i ALDH JE [N 2 254
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R, ADH2 ALDH2 5 [H i 2 251k 25 AR K o

ADH2 = 2 %5 B R AE 45 [ 45 RO Hh 40 A 25 7 8%
Ko TEIE I HE A e % WL, AR £ ) 60% ~80% ,
IR ATk 90% , H AR AFEMI SR 290 85% , 7E KK 52 11
HFf A ADH2 #+ 2 &5 43 3 PR SR B AIK, 76 0 ~ 10%
Z ], A BE T R B 22 A BE % R BB R AL N
3% """ Muramatsu 25 B 5T 38 W A ADH2 % 2
S HE DU R Ty 68% 1 T IR AR SEIE STV IR % %
T IE % AR ADH2 = 2 S5 {7 JE AR R 64% '), A&
IR J 45 0 10 45 R S 7 i B X B ADH2 5 1/ % 2 3
R 5 50% , A P4 2 45 SRR 1 IF 9T 45 AR
Ze T ADH2 = 1/ % 2 40 A G 3 45 i — 80,
ADH2 s 2 % {37 5 [RB  7E felt B o B4k 53% , 5 |
IR ) SR AH X R 4 AT AR DL AH 4F . ADH2
J DR BE 52 i i B O E A9 AR 47 O, Muramatsu | Tho-
masson | | AL B 5T & B, AEIR I # ADH2 = 2 45
37 e PRI 3 0 T o M o 45 A X o D L 5%
TG R R RN SRS I Yk B T K AL S OE
W OF BEZH B0 E e 5% T G T P B ADH2 s 2
S8 o7 DRI 28 1 8 0 R v T T AR 4, L A B R i)
ZEMEE A EZR BAENA T o HmEF AL
BT ORBESY TS B B 45 S F W, ADHD = 2 S5 {3
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(40.62% ), 5 bR HE HA— B

ALDH?2 = 2 25 {37 H& [N 0 45 3 75 w1 i P o 16%
HA AT R 27% , H 2 50% J9 7% P9 ALDH2 = 1/
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A ALDH2 = 2 ZE{v 3 H % Ky 25% "%, Chao %5 %}
E S5 NI HRGE @R AR ALDH2 + 2 S5
FERA RN 30% , % I 24 25 A6 e ) e ] 2% 00 A
)G % Bl ALDH2 = 2 B2 12% " AHF 55 7 154 3
M 45 R P s it B X BB 4 ALDH2 = 1/ % 2 Fl ALDH2 *
2/ %2 LR A Y 34%  ALDH2 = 2 28 (v 3t K 4 R hy
17.5% , F1 b3 [ P 40 i BF 58 4008 A 58 4 — 8, (H 3
AFF A L TE RIS 5 20 A R B0 . ALDH2 3% [H 82
W fi e AR R AK B AT 4, You — chen Chao 25 [ fif 58 &
B, ALDH2 # 2 %537 J [ A7 5 76 v 10 4 W) A% F AR mg
WL v A A N BIE ST A W, R DU L A
W A R 5 i X B A L, ALDH2 + 2 25 i 5 [ 45
RAETT 2 B B AR, Yu 45 do i, A B
TR IS % o ALDH2 = 2 25 {3 J PR (5% T I g
W, AW A% F 9 45 SR £ W], ALDH2 = 2 %
137 i R 950 2 S0 K5 A 2 3 S 2 4 (9. 37 % ) fIR T ik
JEXTHRAL (17.5% ) , 2R 8% .

TATHIWFFEh ADH2 F1 ALDH2 JE PR & (1) 43 15 1
i H-W P W ZFEAST G H - W ik, B f
RFEME, Xz B ADH2  ALDH2 J PR 5 J 46 £ 5t
DR A3 3R 3 A1 AR IF 98 465 SR S/, 78 09 RS O 25 5 AiE R
2L 45 {el i X B AL A T El H T P 5 0 € 8 B ADH2
5 2 25 DRSO M 1 28 A8 R ALDH2 = 2 45
37 5 DR 1 2 it R ot 1A 20 249 185 T R M 25 5 i R
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DRI A 3 WL 3B S 2z A TP A4 P b T8 40 D A 35 o
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