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Association between D2 Dopamine Receptor Gene Polymorphisms and
Reward Dependence Personality Traits

Rhee-Hun Kang, M.D.," Heon-Jeong Lee, M.D.,*" Kang-Ho Kwak, M.D.,""
Leen Kim, M.D.," Min-Soo Lee, M.D.," Kwang-Yoon Suh, M.D."

| ABSTRACT I

B ackground[ The dopaminergic genes have been implicated with some personality traits. Many recent studies

indicated that there is a correlation between D2 dopamine receptor gene(DRD2) polymorphisms and the
personality traits. The purpose of this study is to investigate a possible association between DRD2 gene
(Tagl A, Tagl B) polymorphism and personality traits.
MethodsO The subjects were consisted of 173 blood—unrelated young female Koreans with a mean age(+ SD)
of 13.88(+ 0.29) years. These volunteers were recruited from one of the junior high schools in Seoul and were
tested by the Korean version of the Temperament and Character Inventory(TCl). Genotyping of the DRD2 poly-
morphisms by PCR methods were carried out. Two DRD2 gene polymorphisms were classified and individually
assessed as follows[ Tagl A1+ vs A1—, Tagl B1+ vs B—. The associations between the TCI scores and Taq| A,
Taqgl B polymorphisms were assessed by Student's t—test.
ResultsO In the 173 subjects, the allele frequencies of the DRD2 Taqgl Al, Tagl B1 alleles ranged from 0.42 to
0.43, and these results are quite different from the ranges of 0.15-0.20 in the case of a Caucasian population.
The genotype frequencies of DRD2(Taql A1, Tagl B1) variants showed no significant deviation from the Hardy—
Weinberg equilibrium. RD4(dependence vs. independence) of Cloninger's TCI, a sub—dimension of Reward
Dependence, was significantly higher in the subjects having DRD2 less frequent alleles than those without these
alleles.
Conclusion[ This study suggests that the female subjects carrying the less frequent DRD2 alleles exhibited
higher reward—dependent personality trait compared to those without these alleles.
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Reverse

5 —GATGTGTAGGAATTAGCCAGG-3

00000000 @CR)O 25u 10 000000 350
00 0ooooo ooooo oo oo.

Taq pol buffer 50mM KCI/10mM TrisCI(pH 8.3)
MgCiI2 1.5mM
each Primer each  20pmol/25p |
dNTP 200y M
Taq polymerase 3U
Template DNA 200ng
25y |

00000 000 94000 1000 1000 bOoOo
0 94000 10,50000 10, 72000 103000
00 3000 ooooo,ooooo 72000 100
01000 gogoo.

4. 355 YyBo| 2N
Al000 A200 0O Bi1OOO B200O0O OOOO
OO0 PCROOOO TaqiDOOODO OOOO 2% aga-
rose geld 0 O0O0O0O0O O ethidium bromide OO0
0 0000 000 000 (ultraviolet transilluminator)

00 0000 polaroid 000 (polaroid, film 667)0
goood.

5 &1 24
0 000 DRD2 OO0 OO0 00O 000 0O

O00O0(Tagl AL, Taql B1)O OO0 OO0 00O OO
00000: A1+(AL/AL+AL/A2) vs. A1—-(A2/A2),
B1+(B1/B1+B1/B2) vs. B1-(B2/B2).

0000 000 0000 TCl 00 000 00 oo
O Student' s t—testd O000O00.DRD2 0OOO O
00 Hardy—Weinberg equilibriumO 0000 chi—
square testll] OO0O0O0O. 000 O00O0O0O p<0.050
O000. 000 SPSS for Windowsd 0O0O0O 00O
oO.

2 4

O 10 DRD2 O0OO0O Taql A, Tagql BOOO O
000 00 000000 000 ooOd. DRD2 Tagl
Al, Taql B1 OO0O0O00O OOO 040 O0O0O OO
0 0000 000 045~0200 OO00,™ 00 O
00 0O0. 000 00000 Hardy—Weinberg eg-
uilibriumd OO0 OO0 O0O0OO O OO0 OO0 OO
0(00, x >=122, p=0.270x *=152, p=0.22). 00
00 O 00 0000 00 00000 ((linkage dise-
quilibrium) 000 OO OO0 00 0000 OO0 O
000 000 00O000(TagqlA/TaqlB, x 2=4439,
d.f.=4, p<0.0001).

0O 20 00O OO0 DrRD2 OOOO OO TCIO O
000 000 0000 oooo.oo00 0 od(mo-
velty seeking), 0000 (harm avoidance), 0000
(reward dependence), 00O (persistence) 000
00 00 200 000 O0OOO OO ooo ooo
0 0O00O. 000 Reward Dependencell RD4(de-
pendence vs. independence) OO0 OO0, 000
U 0dbgoo 00 bOobo ood rRb4Oood O
00 00000@O, t=2.03, df=171, p=0.0440
t=2.60, df=171, p=0.016).

Table 1. Genotypes and frequencies of DRD2 Taq|
A, Tagl B alleles

Genotypes Allele .
frequencies
DRD2 Tagl A AT/A1 A1/A2 A2/A2 Al A2
alleles 31 76 66 0.40 0.60
DRD2Tagl B B1/B1  B1/B2 B2/B2 Bl B2
alleles 29 74 70 0.38 0.62




Table 2. TCI Scores of DRD2 Polymorphisms in the Subjects

Tagl A Tagl B

Al+ (n=107) Al—= (n=66) B1+ (n=103) B1— (n=70)
Novelty seeking 222+ 6.6 20.9+ 6.5 22.0+ 6.5 21.2+ 6.7
NS1 6.9+ 2.2 6.2+ 2.8 6.9+ 2.2 6.4+ 2.8
NS2 4.4+ 2.7 4.2+ 2.2 4.3+ 2.7 4.3+ 2.3
NS3 5.1+ 2.4 5.1+ 2.4 5.1+ 2.4 5.1+ 2.4
NS4 57+ 2.2 5.4+ 2.1 57+ 2.2 5.5+ 2.1
Harm avoidance 18.4+ 7.9 18.7+ 7.9 18.4+ 8.0 18.6+ 7.7
HA1 59+ 29 5.8+ 3.0 6.0+ 3.0 57+ 3.0
HA2 4.4+ 2.0 4.5+ 1.8 4.3+ 2.0 4.6+ 1.8
HA3 4.1+ 2.3 4.4+ 2.3 4.1+ 2.4 4.3+ 2.3
HA4 4.0+ 2.8 3.9+ 2.9 4.0+ 2.7 4.0+ 2.9
Reward dependence 16.7+ 4.2 15.6+ 3.8 16.7+ 4.2 15.6+ 3.7
RD1 7.3+ 2.0 6.8+ 2.2 7.2+ 2.1 6.9+ 2.1
RD3 6.0+ 2.0 5.8+ 2.1 6.0+ 2.0 5.8+ 20
RD4 3.5+ 1.4a 3.0+ 1.4a 3.5+ 1.4b 3.0+ 1.40
Persistence(RD2) 4.2+ 2.2 4.1+ 2.1 4.2+ 2.2 4.2+ 2.1

TCl results are reported as mean raw scores+ SD. Al+, allele subjects include A1/A1 or A1/A2 genotypes A1—,
allele subjects include A2/A2 genotype onlyl B1+, dllele subjects include B1/B1 or B1/B2 genotypesll B1—, allele
subjects include B2/B2 genotype onlyll 1+, allele subjects include 1/1 or 1/2 genotypest 1—, allele subjects
include 2/2 genotype only. NS1 indicates exploratory excitabilityd NS2, impulsivenessl NS3, extravagancell NS4,
disorderlinessd HAT, worry/pessimismO HA2, fear of uncertaintyd HA3, shyness with strangersd HA4, fatigability
and astheniall RD1, sentimentality vs. insensitivity; RD3, attachment vs. detachment RD4, dependence vs.
independence. ot=2.03, df=171, p=0.0440 bt=2.60, df=171, p=0.016
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