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Background: Recent research demonstrates a strong association between smoking-related behaviors and ge-
netic variation. We investigated the clinical features and genetic effects of dopamine receptors and a serotonin

transporter on smoking cessation in Koreans.

Methods: Smokers (n=51) wanting to quit smoking were included as the study population. They were geno-
typed for polymorphisms in dopamine D2 receptor (DRD2) (Taql and -141C), dopamine D4 receptor (DRD4),
and a serotonin transporter (5-HTT). We defined abstinence as stopping smoking at six months after

enrollment.

Results: Eighteen patients (35.3%) stopped smoking at six months. The abstinence group had a higher rate of
alcohol use whereas the non-abstinence group had more coughing. However, there were no significant differ-
ences in average smoking rate, starting age of smoking, gender, nicotine dependence, and forced expiratory
volume in one second between the two groups. As for the genes in the dopamine pathway, the polymorphisms
of DRD2 Taqgl (A1 allele) and DRD2 -141C (Ins C allele) were not genotypically different between the two
groups (P=0.245 and 0.409, respectively). The genetic variation in the DRD4 variable number of tandem re-
peats (VNTR) also showed a similar distribution in the two groups. Regarding the polymorphisms of 5-HTT,
there was no difference in the long allele between the two groups (P=0.852).

Conclusions: This study suggests that the genetic variations of DRD2 Tagl, DRD2 -141C, DRD4 VNTR, and
5-HTT might have little influence on smoking cessation in Korean smokers.
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dopamine D2 receptor (DRD2) Taql Al allele2 7}21 79
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5}, dopamine D4 receptor (DRD4) variable number of
tandem repeat (VINTR)9] long (L) allele2 713 Z-9-of =
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Table 1. Primer sequences

E/\o]l_

H Hde Sl Hoh o andor g ofF = Sl
7Fs/dol qlrke ol a3t oulE Adoh webA, & A
TFollM = FHAES A Aol w2t 471 {4k (DRD2
Taql, DRD2 -141C, DRD4, serotonin transporter (5-HIT))
o Zol7k Q= M|S erobr Al Bk

CHE-
1.9 thed A by
20099 3€EE 8U7A] FHEYH g AJule 2R Yo

T 204 o142 HAAE 5 2 @ Al Folals

67l 127082 % §} e
018}ME} i]—X]— == /\] SA } AXNS

2) A% Y
AFeE 7 A EZo| A AccuPrep Genomic DNA
Extraction Kit (Bioneer, Daejon, Korea)E AME-3}0] ge-

Candidate genes Primers

DRD2 -141C F
R
DRD2 Taql F
R
DRD4 F
R
5-HTT F
R

ACT GGC GAG CAG ACG GTG AG

CAA AGG AGC TGT ACC TCC TCG

CCT GGC TTA GAA CCA CCC AG

TCA AGG GCA ACA CAG CCA T

GCT CAT GCT GCT GCT CTA CTG GGC
CTG CGG GTC TGC GGT GGA GTC TGG
TGA ATG CCA GCA CCT AAC CC

TTC TGG TGC CAC CTA GAC GC

Abbreviations: DRD2, dopamine receptor type 2; DRD4, dopamine receptor type 4; 5-HTT, serotonin transporter; F, forward; R, reverse.



124 Korean J Health Promot Vol. 11, No. 3, 2011

nomic DNAE E&]s}ch.

DRD2 XAt £24A4: DRD2 3712} Taql A £9& 20
ng®| genomic DNA®} 7} AMA|E ARESke] S8 aAA
H9E-S(polymerase Chain Reaction, PCR) 0.2 523} T
(Table 1). PCR-& 95C ol 4] 302, 62°Col| 4] 30%, 72°Cojl A
4528 3557|8 A|al9ic). Tagl A DRD2 5412 93]
PCR AHZ-& Taql (New England Biolabs. Hitchin, UK) 6
unit?} $H7A| 65C oA ¥Hg-A1Z] ¥ 2% agarose gelofl Al 7
NGE T AL RAISlH S 2 A
(allele)E 1 =27]0) wef EFs ol& A7) wild
type®] 73-$- 142/142 bp= polymorphic allele2 178/178
bp2 e}, Al allele2 178 bpe] 7|2 Hole= A S,
A2 allele2- 142 bp& LHro] A= A o2 A Js}qich ghH,
DRD2 §-7%}2] -141C insertion/deletion®] T Al ZA}
517] 913l genomic DNAQ} A[EA|E AHE-3Fo] PCR3E £,
PCR AHz-& BstNI (New England Biolabs) 0.2 24A|7F A
23171 agarose gel H7]%95-S A ZH= 144 bp

Table 2. Baseline characteristics of the two groups®

Zol& 7= RS A(insertion), 179 bpE 7[A]+= A&
ZA<{~(deletion) 0.2 EF3}AT]

DRD4 XX} £41: DRD4 exon 32| 48 bp VNTR ¢
£ 7+ AIA|9F 7-deaza-dGTP7} 23He &5H& o] &5}
o] PCRZ ZE319tHTable 1). PCRE- 95Cof|A] 30%, 6
3Co A 30z, 72Coll A 6022 403715 A|8)3}la, PCR
AHES 2% agarose gelo| A A7) G5ato] ZpoA FA
2 #2819tk DRD4 exon 32| 48 bp VNTR alleleo]
H REESE=A]of whet B55F3laL, 279 bpRot 22 A
+ short allele2, & ¢+ long allele2 A J3}3ich.

5-HTT /XXt 244 5-HIT {4} 214} F-9)(promoter
region)®] 5-HTTLPRZ Z+ A|¥tA|2} 7-deaza-dGTP7| Z
Sl g=ollslo)| A PCRE Al8ialo] ZZa}9th(Tablel).
PCR 2 95CofA] 30%, 61CoA 30%, 72CoA] 6022
40715 Al¥Y3t &, PCR AHES- agarose gel 7952
2 steleh 44 bpo] A<= ofFof whet short allele
406 bp, long allele2 450 bp& UE = Ao 2 A olstict.

Abstinence succeeded (n=18)  Abstinence failed (n=33) P

Age, y 52.50+14.32 51.48+12.76 0.798
Sex 0.718
Male 17 (94.4) 31 (93.9)
Female 1 (5.6) 2 (6.1)
BMI, kg/m2 22.72+3.35 23.00+3.12 0.807
Age at onset of smoking, y 20.06+3.76 19.48+4.43 0.646
Cigarettes consumption, pack-year 38.08+29.93 30.70+14.57 0.336
Quit attempts 0.603

Yes 9 (50.0) 14 (42.4)

No 9 (50.0) 19 (57.6)
Marital status 0.354

Married 15 (83.3) 30 (90.9)

Not married 3 (16.7) 39.1)
Alcohol intake 0.042

Yes 13 (722) 14 (42.4)

No 5 (27.8) 19 (57.6)
Education 0.401

High school or less 12 (66.7) 18 (54.5)

College or more 6 (33.3) 15 (45.5)
FIND 5.38+2.77 5.48+2.25 0.885
FEVi, % of pred 87.72+23.64 83.23+24.51 0.610
FEV/FVC, % 65.81+14.96 67.00+18.24 0.851
Symptomsb

None 9 (50.0) 13 (39.4)

Dyspnea 4 (22.2) 12 (38.7)

Cough 4 (222) 18 (58.0)

Sputum 9 (50.0) 18 (58.0)

Abbreviations: BMI, body mass index; FIND, Fagerstrom test for nicotine dependence; FEV;, forced expiratory volume in one second; pred,

predicted value; FVC, forced vital capacity.

“Data are presented as mean+SD or N (%) unless otherwise indicated.

*Multiple replies were permitted for symptom report.



Ji Young Kang, et al. DNA Polymorphisms and Smoking Cessation in Korean Smokers 125
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= independent t-test S
Mann-Whitney U test, 0|43 #Ha=& wfj= chi-square test
2o Fisher’'s exact testE A|3Pstgith AE= SPSS
(version 17.0, SPSS Inc., Chicago, IL, USA) ¥ Plink v1.07
& olgelo] B4R, P 32 005 uluel o) BAHL
gojet Aoz Pysiec

f

= af
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(8744 9k 671 A Fol AT A 187,
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9, 3709, 670, 19 0] 2+ 82%, 66%, 45%, 35%, 33%
k. REeo oo ol A 43S Alele 4735(92%)
o ¥gstgick

of rr
>

=2 LN L
9, & 59, BN 5T 0% £F R 4E A
F 2 7F Aot QITHTable 2). YR oj24 S veh

AR A& F 127 =H A4 5 7])%KForced expiratory volume
in 1 second, FEV)) W =24 &7] H&ko] ojst 1zt
=X F7]8HFEV /Forced vital capicity, FVC)&= + It
Aolg wolA] ket i, W Al 557 S0 7]

T

e Zadche Wt 5 Aotk dufitols 2n
A=A UeRgTi(Table 2).

2. QFX} EM(Table 3)

Aol o] §H B AR s a9 et A
g wtof| Al Hardy Weinberg 3 0.2 HE 2] HOE HolA]|
UJ}THDRD2 Taql, P=0.407; DRD2 -141C, P=0.772; DRDA4,
P=0.356; 5-HTT, P=0.250). DRD2 -141C §-#1%} E.2] o] A]
Y 9 AR HlEs T 2 2 foe AlelE
Ho|z] ookt (p1=0.409, p2=0.980). DRD2 Taql<] Al/Al,
A1/A2, A2/A2 N 2] Rl = 54 et Ao
- Atojofl Aol JUATHP=0.245). L, T A3wtoll A
o] P HAANAV/A2) RI=7} 53 FHA(AL/AL +A2/A2)°]
Hel] =2 AEFE BYATE SAHSE F2o3 Zpol= ¢
ATHP=0.217). DRD4= & Aa<tollA] S allele ¥1=7}
L alleleof| H|3} =2 AFS By o, 5231 2jo|E Ho]
A= FOITHP=0.147). 5-HI T= 7312+, tia/-34H, o]
FHPAG] ¥l F 2 7 2ozt gldeh

3. CHHZF 2X|AE] 3| 2A|(Table 4)

FANS o BT FHUSE B0 YYPY F FA N

Table 3. Comparison of four candidate gene polymorphisms between the two groups®

Abstinence

Abstinence

Candidate gene Genotype stcceeded pt® p2° p3°
DRD2 -141C Ins/Ins (W) 5 (29.41) 13 (39.39) '=1.788 x'=0.001 1'=0.270
Ins/Del (H) 10 (58.82) 13 (39.39)
Del/Del (P) 2 (11.77) 7 (21.22) P=0.409 P=0.980 P=0.192
DRD2 Taql Al1/A1 (P) 2 (11.11) 10 (31.25) (=2.816 ¥=1.145 =1.524
A1/A2 (H) 10 (55.56) 12 (37.50)
A2/A2 (W) 6 (33.33) 10 (31.25) P=0.245 P=0.285 P=0217
DRD4 Ss 2 (12.50) 1 (3.12) x'=0.048 $=2.100 $=0.211
SL 5 (31.25) 8 (25.00)
LL 9 (56.25) 23 (71.88) P=0312 P=0.147 P=0.646
5-HIT SS 9 (50.00) 18 (54.55) $=0.137 1’=0.007 x’=0.270
SL 9 (50.00) 14 (42.42)
LL 0 (0.00) 1 (3.03) P=0.852 P=0.932 P=0.603

Abbreviations: DRD2, dopamine receptor type 2; DRD4, dopamine receptor type 4; 5-HTT, serotonin transporter; Ins, insertion; W, wild type;
Del, deletion; H, heterozygous; P, polymorphism; S, short allele group; L, long allele group.

“Data are presented as N (%) unless otherwise indicated.

®pl: comparison of three genotype frequency between two groups.
p2: comparison of allele between two groups.

p3: comparison of molecular heterosis between two groups.
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Table 4. Multiple logistic regression analysis of gene polymorphisms?

Variable B SE Wald df Sig OR 95% C.I.
DRD2 -141C° 0.159 0.475 0.112 1 0.738 1172 0.462-2.970
DRD2 TaqI* -0.324 0.449 0.520 1 0.471 0.723 0.300-1.744
DRD4* -1.113 0.622 3.200 1 0.074 0.329 0.097-1.112
5-HTT® 0.167 0.634 0.069 1 0.793 1.181 0.341-4.092

Abbreviations: DRD2, dopamine receptor type 2; DRD4, dopamine receptor type 4; 5-HTT, serotonin transporter; S.E, standard error; df, degree

of freedom; Sig, significance; OR, odds ratio; C.L, confidence interval.

*Adjusted for alcohol intake and cough.

"DRD2 -141C=risk allele (Del) : Ins/Ins=2, Ins/Del=1, Del/Del=0.
‘DRD2 Taql=risk allele (A1) : A1/A1=2, A1/A2=1, A2/A2=0.
*DRD4=risk allele (L) : LL=2. SL=1, SS=0.

5-HTT=risk allele (L) : LL=2. SL=1, SS=0.
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