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Research progress on alcohol dependence related genetic polymorphism
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Abstract ;: Alcohol dependence is complex and heritable in phenotype, and its heritability is estimated to
be about 50% ~60% of the total phenotypic variability. Alcohol dependence may be affected by the interaction
of polygenetic and environmental factors,thus showing genetic heterogeneity. Heterogeneity makes it a major
challenge in locating and identifying specific genes that affect alcohol dependence. Therefore,studying genetic
polymorphisms of related genes is helpful to identify the disease and individualized treatment. This study
mainly reviewed the progress of the key enzyme genes of alcohol metabolism related to alcohol dependence
and the genetic polymorphisms of neurotransmitter regulating enzymes and receptor genes in recent years,
which will provide a theoretical basis for individualized treatment of alcohol dependence.

Keywords : Alcohol dependence ; Gene ; Polymorphism

TG AR 2 — ol by 22 ol R 25 5 1) 0 8 oK
AR S SR O BRI I Sh B TR e
DB — 28 SRE A i, < 03K R TP RS T T A 1
HERARR G, RERATH A R Z KRS
80% , 5 N At 2 B R e fm ™ kg
WA R IR AL LS 2% , RIS 5L SE 2R R
B SO/ 8 B LA B 1 s AR AR TR A K
Tt FE T S SR P XU S Tl AR 4~ T 5
RS O 5 AT 22251 AT RS A | 22328 o )]
il ST AL N 2 SR E B IR R T

1 ERRHEERES S
ST A (ADH) MR 2 L e

A BEEH X538, E-mail ; liuchuanxin2003b@ 163. com

fitf (ALDH2 ) J& 2 5 1F0RS A5 0 i, 76 I op =4
ALDH2 JFERIA PN 255 5L, 43 512 ALDH2
« 1 il ALDH2 % 2, 4 ALDH2 = 2 2547 3[R (1
N e HIRAA 7 S5 R A . SRR, &
B2 BB, S8OE KL SR T GO s
DA, A, #E X LE Dy e ADH FI AL-
DH 75 1A A A 2 B ol LA o, 3 Bh Bl
1RTE BT R AR . X #e i B ADH Fl ALDH
A0 S WA A TR T R 2 (R i 25 5, Xl
ZAMEAER LY 40% AR W B b #EAF  {8 78 B
AR UL, Bt4h, ADH LR 2 (41 ADHIB * 2)
F14 22 25 P00 R 0 37 T A e R BA



i

Bizedi 2021 4F 4 45 44 %45 2 8 T Jining Med Univ, April 2021, Vol. 44, No. 2 <121 -

2 pB-klotho EF % #5ik

B-klotho (KLB) J&— 5 ik 2K 1, 38 4o 5 L &F
AR K I 21 (FGF21) MU er 4 4n itk K
TZIRMES G, FEIF IR B A g ae i Al b
KEEEAEM . B-klotho 1k FGF21 [l B ¥,
FEAEATIE IS 48U B R £ 3% &4 KLB I
FGF21 JE[H 1 X 48 5 K %01 616 . 7 T KLB Py
BT R IR 2 1k 111940694 5 14T A 5%
KR B = KLB 235 19 /) B2 B i %) 2 1 A 17434
IO A AR R ML P FGF21 ikt 4y
sahn Xk B W] FGF21-B-klotho {5 53
A Ry 1= JFF PN 3 30 il 1) — 358 4, 6 N 2R 3 7 v
RAEEEANE, I s R T — A R 24
FRARE S AR A ST AT AR E FGF21 2Ll %t
PR RN o %L PR 22 25 PEE 55 RS 0 R 6
B 5E T AHES PR/ A R A S A B, FL7E
Hh ] RE R R 5 N 2 AT DA S R A i
R BRI, UG — 2 AT

3 MRBEREAEFRSSMN

3.1 Zemfz5@%mAEARS SR

2 CL I N A 7 A ) — i 28088 o, 7 TR
JRIE R, 22 U e sz A T B 0 TR 2
HZ MRS, JF i R RN 5 RS 1%
2N A NI = GO ORTAR K 1 i DR g e
Z 5 Z W RER AL 1 R e IE I OB , AU g
MR MR R AL (TH) | 2 W g e iz 8 1 (DATL B
SLC6A3) \Z EL%AZ & (DRDI-DRDS) \ £ EL % b-7%
LR (DBH) | 5E5% #2 i 1A3(SULTIA3) LK M-
O-FH JEHE #% I (COMT) L K #jie S AL g A A1 B
(MAOA 1 MAOB) . H H, ¥ A7 1IE 5 2% W DR
AN 22 0 JHg i A T 1Y) 22 25 22 ) A AR AR i A 5
LTS ) = R R (P =S BN L Nl
T e IR - IR 58 A D R TR -3 05 58 A
PV K 55 Z2 35 AN [ 1B 25 Al BE 725 e 1 40 A0 XU S
R B o
3.2 5-#%& B (5-Hydroxytryptamine ,5-HT) XX F %
oY

S-HT XA MR, )2 THiFL s A
Ho X S-HT RS 5 52 L1055 £
I RINAE . -5 T RE MR OC 1 T 42 52
RIS A0 2236k ORI, HL S i R ek 298

TSGR RS WO 2355 L, A8 J2 0 05 MO 1 i) B =2
— S-HT JRA] LU i 9 2 EL e i R i, 2 5
T BODL R T, VA AR B R AR, 5-
HT PR 22 250 5 S WA SRR TS 4518 A7 AE 3D
X R DL S Bl R 1 22 5o & DU A RE R, 5-
HTRIB 5% {& 3 [H rs11568817 1 5-HTR3A 3%
rs1062613 7 i 55 105 0 MM A7 2 AH S, RAE 5-
HT2A 5-HT3A . 5-HT3B ,5-HTR7 & K ) £ 57 /&
R BRI A BT . E— T A T DU
HE R B 5T U8 A b R, 5-HT1B 52 4K 3k ] A i)
152000292 #1 15130058 X P RHFNZ & S BF
TREH A 8 A4 KU ™ o 56T 5-HT ARG H AT
WS T RSV AB R A% , 76 BURE ML 5 R 55 A
% E NI 5 7 T, 5-HT1B 32 (421
5-HT FRGe e 52 i 1Y, 3X ] 58 BCA TR YT I AR ARt
2 BRAE R AL, PT RESS I RIZ 7l R SR i o
3.3 CYP450 AR % A1

H AT EE AR ES S5 R, 708
R ORLAA S AL R o A A AR
% P450 fiff ( Cytochrome P450 enzyme, CYP450) J&
TORLR SRR AL £, 25 10% 1) ZBEAR
o CYP450 J&—2R1R & Th e S 6 Bl 28 5 19 1L £
o A MRS e B2 AR, CYP2EL X A %A1k
RE I 2 7 R PN S0P RG A AL BB 0 1Y 10% , w8y ik 2
i CYP2EL {fi 2542 & SBERY A ALVE L, 20 o ARk 5
PRI 10 £57 . CYP2E W &AL Au % CYP2EI
— B AL T 10 5 QR 10q24. 3-qgter XI5,
CYP 2E1 RV Rsa I/Pstl BEEI N7 1 2 85 IE
i3 FhEEI Y A Y (CL/CL) (BB (C1/C2) FiIC
A (C2/C2) o CYP2EL LA B 750K A A7 A
Ktk , B H R S AR, C2 S5 R 5
FEHATRI G , 5 H BRI B TOAR G

4 MAPT EFE &AM

MAPT BERA7 T 17q21. 3, (% HE N 2 5 1 2250
PAEAHCE E taue WG AR B 2R L2 Bl K
DRIEER 5 22 B0 PR AR ) A 2B AT PR 1Y
M2 IT AP A] LS G tau 3R AR %R
(19 22 2507 5, 1562062288 -5 fff TR TR M A8 AH
KL AN A O X IR B 5 — A B D A AR
R B R RO R 2 A 1 3 (CRHR) 1%
F B S S AERIER A ¢, CRHRI 2
B J5 P IO ST FR) s, T e -2 A i g —



<122 - T EESEB R 2021 4F 4 45 44 %55 2 80 T Jining Med Univ, April 2021, Vol. 44 No. 2

4o WFFEZRHT, CRHR1 5 /) BLUAY 52 0% 25 4 )% 0 65
HliA ) AT RE & CRHR1 4748 S8 35 7.0 21
JE 3 AHRS A AR

5 HeREREZSMH

AR, AT B — A5 TR A5 A 2 %) 52 1]
BI85, 2 2 A 2 R A2 14 ( GCKR) JE A
{1 X 45, GCKR 35 PR 1477 -2 — ol £ 400 M 7 A4
PHEN, 2 5RO iS5 . GCKR
Y — AN B TR IR £ A5 1 151260326, 7ERRZE A 1 RE
A S YIRE 0 151260326 Z Rl 5 £
P AU 3 A A 5, 355 W3 DR A JBE AT 957
2 EFIPORSBEA SIS AL RACPRI S VI, H
HI ) ANE R B 5 1s1260326 A1, 834 1P A 2
AT 4> GCKR 5% M) 7 2 41X 35 0 i /K °F-
BT B — IS5 1 R TP K 1575 5 22 ThAE T 41 ffa b
GG SR YRR, R TR R o R L T
5 AR P I R R A A 5 L Xk T i
AR AR EL A RS AR A s R T (R A, X — 32
R Lt T ARG 0, Tk 2 R £
E o 33K AT R S — 2 5 A R 6 14 L R 9 B
g P43 AR, A SRR AT 2 R R

PRKG1 4555 cGMP 4 #i 1t 3 11 347G 1, 75 2%
> ACACHUB R R R S AR, T
SEPH BRI Tz B EAE ST (GWELS) Hh 3 1
PRKG1 H i) £ 254 07 5, 1s1729578 /1 T A2k
2 ORI
K5I XU GWEILS,, JLANFR I KUK ]l 25 2 5
ORI, 91 00 X TN T SR BB 5 78 245 B 114 304K
REEX R B A%, % AN 75 2 i 45
VB G VAT A BRI 45 45 7 T 7 A B — S B
ST SE A O, H BB AR 9 GWEILS
W B A s AL 24 1 &k g, v GWEIS fif
FE RS IR S ) o MR R A AL ) T R ISR B

6 NETRE

RS HOBEE N 2 T _E R BF e & Je T R
TIPS A BSGR, F] Fof- A  ae PR 2 A Ao 532 i ¢
FR T SRS O TR OB 54y 4B
Rl PRGN FE R R B 2 — , IR
RN INDYSE S oA B3 90 ON:DIAE i 8

TR 22 Pl 5 2 I R 2 5 150 ,
JEFEN IR FAE A5 R . B i 5 e S
R S PR 1 JE DR AR e, 25 i 4

PRI P B DRSS A R S I, 020 262 H
SO B0 B TEDRS HOBUZ TR E , (] I 7 200k B AN [R]
B 3218 AT R AT 5T . A R AL R 4
SIATIRE, AT 2L 4 i R 2 S IR 73 B B IR -2 45
J AN EAE Rt A AR, B3Rk iz
T AL Dy AR 5o M AT 1 A AT A
R A ik ) PRS2 50, B IE 1 TP AR G 3 A
A RARTREEAE AT, AT LA 2 T2 W S 30 R RS
AT BUBT IR, S BB AR 2 R i i PRV FH A 5%
.

SE

[1] Alessandrini G, Ciccarelli R, Battagliese G, et al. Treat-
ment of alcohol dependence. Alcohol and the young: so-
cial point of view[ J]. Riv Psichiatr,2018,53(3) :113-
117. DOI. 10. 1708/2925.29412.

(2] sk, FRakik. IBAR M L B2 & & TG 69 =B
RFAR[I]. PR EREFE T RE(MEIR),
2020,6(2) :193-197.

[3] McCabe WA, Way MJ, Ruparelia K, et al. Genetic varia-
tion in GABRB1 and the risk for developing alcohol de-
pendence[ J ]. Psychiatr Genet,2017,27(3) :110-115.
DOI; 10. 1097/YPG. 0000000000000169.

[4] ARRF, ZM,KH,F. 7 EA5 X% % M GDNF £
MER S SRE BAFIRMA LSRR 0 XK R
[J]. PB4 2 & ,2018,32(12) :1053-1059.

[5] #k. & T GREML A A of i MR B 09 345 AR R
[D]. KRl E A K 5,2020.

[6] Way MJ,Ali MA,McQuillin A,et al. Genetic variants in
ALDHI1BI and alcohol dependence risk in a British and
Irish population: A bioinformatic and genetic study[ J].
PLoS One,2017,12(6) :e0177009. DOI; 10. 1371/jour-
nal. pone. 0177009.

[7] Chang B,Hao S,Zhang L, et al. Association between al-
dehyde dehydrogenase 2 glu504Lys polymorphism and
alcoholic liver disease[J]. Am J Med Sci, 2018, 356
(1):10-14. DOI; 10. 1016/j. amjms. 2018. 03. 012.

[8] Li D,Zhao H,Gelernter J. Strong protective effect of the
aldehyde dehydrogenase gene (ALDH2) 504lys ( = 2)
allele against alcoholism and alcohol-induced medical
diseases in Asians[J]. Hum Genet,2012,131(5) :725-
737. DOI.10. 1007/500439-011-1116-4.

[9] Carvalho AF,Heilig M, Perez A , et al. Alcohol use disor-
ders[ J]. Lancet,2019,394(10200) : 781-792. DOI: 10.
1016/5S0140-6736(19)31775-1.

[10] Schumann G,Liu C,0Reilly P, et al. KLB is associated
with alcohol drinking, and its gene product B-Klotho is



P T E2EBE2ER 2021 4F 4 A5 44 555 2 ] T Jining Med Univ, April 2021, Vol. 44, No. 2

- 123 -

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

[20]

necessary for FGF21 regulation of alcohol preference
[J].Proc Natl Acad Sci U S A,2016,113(50) :14372-
14377. DOI;10. 1073/pnas. 1611243113.

Kranzler HR, Zhou H, Kember RL, et al. Genome-wide
association study of alcohol consumption and use disor-
der in 274424 individuals from multiple populations
[J]. Nat Commun,2019,10( 1) :1499. DOI: 10. 1038/
s41467-019-09480-8.

Sanchez-Roige S, Palmer AA, Fontanillas P, et al. Ge-
nome-wide association study meta-analysis of the alcohol
use disorders identification test ( AUDIT) in two popu-
lation-based cohorts [ J]. Am J Psychiatry, 2019, 176
(2): 107-118. DOI. 10. 1176/appi. ajp. 2018.
18040369.

Evangelou E, Gao H, Chu C, et al. New alcohol-related
genes suggest shared genetic mechanisms with neuropsy-
chiatric disorders [ J ]. Nat Hum Behav, 2019,3(9):
950-961. DOI; 10. 1038/s41562-019-0653-z.

S@berg S, Andersen ES, Dalsgaard NB, et al. FGF21,a
liver hormone that inhibits alcohol intake in mice, in-
creases in human circulation after acute alcohol ingestion
and sustained binge drinking at Oktoberfest [ J ]. Mol
Metab, 2018, 11: 96-103. DOI. 10. 1016/j. molmet.
2018. 03.010.

Bhaskar LV, Kumar SA. Polymorphisms in genes enco-
ding dopamine signalling pathway and risk of alcohol de-
pendence ; a systematic review| J |. Acta Neuropsychiatr,
2014,26(2) :69-80. DOI: 10. 1017/neu. 2013. 27.
Underwood MD, Kassir SA , Bakalian MJ, et al. Serotonin
receptors and suicide , major depression, alcohol use dis-
order and reported early life adversity [ J]. Transl Psy-
chiatry,2018, 8 (1) : 279. DOI: 10. 1038/s41398-018-
0309-1.

kA7, 5-HTR AW % 5l 5 = d Uk B MR #1454
AEH) RIRAT L[ D] R LA EAHK 5 ,2019.

Wu LS, Lee CS, Weng TY, et al. Association study of
gene polymorphisms in GABA | serotonin, dopamine, and
alcohol metabolism pathways with alcohol dependence in
Taiwanese Han men[ J]. Alcohol Clin Exp Res,2016,40
(2):284-290. DOI: 10. 1111/acer. 12963.

Lu Y, Cederbaum Al. CYP2E1 and oxidative liver injury
by alcohol[ J]. Free Radic Biol Med,2008,44(5) :723-
738. DOI;10. 1016/]j. freeradbiomed. 2007. 11. 004.

K I, CYPAS02EL K % & 1 55 4 A I8 4% P 2 8d
AEAY BAT T AF & A RIB AKX AT RLLT]. R

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[29]

[30]

R E F4Z 8. 345,2017,17(38) : 14-15.
RTAR, AR, %, . & FRARE CYP2EL &
AWML IERH R (E)[J]. XA
M E 5t &, 2013, 13 (34): 6609-6614. DOI: 10.
13241/j. enki. pmb. 2013. 34. 051.
TRAUR,, LB, AR 2 e, 5. MAPT JR ) 55 4% 22 3B 4T
M H[A]. P4 E % £ (Chinese Medical Associa-
tion) | P 4¢ E % 2% 2 95 5 44 ( Chinese Society of
Neurology) . b 46 [ 5 2 -+ Aok 4 7 25 3 2 K
AL (TF)[C]. PALE S 4,2015:2.
Sanchez-Roige S, Palmer AA, Clarke TK. Recent efforts
to dissect the genetic basis of alcohol use and abuse
[J]. Biol Psychiatry,2020,87(7) :609-618. DOI: 10.
1016/]. biopsych. 2019. 09. 011.
Koob GF. Neurocircuitry of alcohol addiction: synthesis
from animal models[ J]. Handb Clin Neurol,2014,125:
33-54. DOI;10. 1016/B978-0-444-62619-6. 00003-3.
Volkow ND, Koob GF,McLellan AT. Neurobiologic ad-
vances from the brain disease model of addiction[ J]. N
Engl J Med, 2016, 374 (4) : 363-371. DOI: 10. 1056/
NEJMral511480.
Liu M, Jiang Y, Wedow R, et al. Association studies of
up to 1.2 million individuals yield new insights into the
genetic etiology of tobacco and alcohol use[ J]. Nat Gen-
et,2019,51(2) :237-244. DOI; 10. 1038/s41588-018-
0307-5.
Raimondo A,Rees MG, Gloyn AL. Glucokinase regulato-
ry protein: complexity at the crossroads of triglyceride
and glucose metabolism[ J]. Curr Opin Lipidol,2015,26
(2) :88-95. DOI: 10. 1097/MOL. 0000000000000155.
Rasheed H, Stamp LK, Dalbeth N, et al. Interaction of
the GCKR and A1CF loci with alcohol consumption to
influence the risk of gout[ J]. Arthritis Res Ther,2017,
19(1) :161. DOI; 10. 1186/s13075-017-1369-y.
Jensen KP,Lieberman R, Kranzler HR et al. Alcohol-re-
sponsive genes identified in human iPSC-derived neural
cultures[ J ]. Transl Psychiatry,2019,9 (1) :96. DOI;
10. 1038/s41398-019-0426-5.
Polimanti R, Kaufman J,Zhao H, et al. A genome-wide
gene-by-trauma interaction study of alcohol misuse in
two independent cohorts identifies PRKG1 as a risk lo-
cus[ J]. Mol Psychiatry, 2018,23 (1) :154-160. DOI;
10. 1038/mp. 2017. 24.

(W5 HER 2020-10-10)

(AXHE: ARRE)



