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Objectives : Recently, there has been a growing enthusiasm in biological approach to personality; the identification of
genes responsible for particular personality traits. The aim of this study was to investigate the association between the 5-HT p;

G861C polymorphism and personality traits.

Methods : We recruited 218 normal subjects. The Korean version of the Temperament and Character Inventory (TCI) was
used to assess personality traits. From blood samples taken from the subjects, DNA was isolated using standard techniques and
the HT,p; G861C polymorphism was genotyped by means of polymerase chain reaction and Homogeneous MassEXTEND
method. We classified the subject into the GG, CG, and GG groups according to their genotypes. The differences in the
temperament factors of the TCI between homozygote group (GG+CC genotype) and heterozygote group (CG genotype) were

tested.

Results : The heterozygote group had significantly lower Harm avoidance (HA) scores and higher Self-directedness scores

(SD) than the homozygote group.

Conclusion : In conclusion, we found some associations between the 5-HT ps G861C polymorphism and the personality
dimension HA and SD in a normal population. (J Korean Neuropsychiatr Assoc 2005;44 (2) :185-190)
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£33 2deojx Fojd vl 712 713 2 -Novelty See-
king (NS), Harm Avoidance (HA), Reward Dependence
(RD), Persistence (P)—3} A|7}x] A& 2 -Self—Di-
rectedness (SD), Cooperativeness(C), Self—Trans-
cendence (ST) —& ZAsR= A7} HH £7o|t}? o] &
Qo] mEw NSt 2t 84k}, HAE AlzREd &
AL, 281 RDE xot=didd 8459 Aol dok”
# 2ol Cloningerd o]&¢] 2A3sleiA EAS 44
543 ¥ Qe o Y fEAEC] RaHR o
o, o]l F 7MY 98] A7HT Qe Ao MREU(G-
HT) A28 #3bg g0t AZEY AIA-E
& B 53 A4 Bu oldE 354 #43Q
BEE ddo] Yl AoE A ekt 1996\ Le-

sch & Caucasiang W22 HA Z& neuroticism
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5~HTipp FEMTHE LN &

I e B " 549 AREY £6A S
B4 G-HTTLPR) #] #3Fe ARtk 1 %
Ee 7oA dXE AHE RusRE G, B
APZ0) 5—HTTLPR, 5-HTose 484, 5-HT,, &
44, tryptophan hydroxlase (TPH) &&=}t e A
A WY HEEY kg 2dshs §AAET HA, SD,
ST, &2 Pt 2& 473 SAHET Ao AdSe v
.3]_911:}_.6—8)

5-HT1DB &A% 5-HT &4 B&& 2As:=
H] #ofshs 2t 2744 (terminal auto—receptor)
2 AAA G dxAel wol EAfsitt, o] &alle 69
Aol Yx]g AEE0] Qli=(intronless) FAA] 2]
3} F338Hencode) HOUTE” EF 5-HTIDE &)
T 5-HT Ag A|A€3 Aol 9l 717 o, Bt
Boll, FANELFH A BE 2 2H] FNHH
)5 (conditions) &} WA 3§ #Ho] YtV HIZoe=
ghabol, 'V whabalA ¢FLAEY Y AY/AYBE
ol (ADHD),'” Z41% ofA o) Ha A4 A% 2 (body
mass index),'’ F2 & Folg 224 F8° 5o A
g4 5-HT1DR 44 At de] dgdof st
dado] A-Eo] HuEIct

g, AAA W NZEY ok ZHe] 9lo] 5-HTyp,
TEHY FoF AE nH £ o, NZEY A} &
EAIRN 5-HT\p; FAAIA dojuhs ol Alzed
AZBMAEE 7)5E HEAZCEN 7 EAC J3ke
1A 7FsAol stk webd £ Ao @S o
o2 TCIE o148t 5-HTp,; sEAg 48 S
o] BN & Lot yat sigith

o

ol

¥ H

bugal P f

SUSHE YA PN FARAAE AN S,
BB, AABARE 2358 AR, YA 1167,

oiz7} 11990l om Yol 21~354¢) sig=ch &
= e FIXME e YA Ags v}
2 AFS A9ler) A8 ARAA A H7E AAIH A
A
A3 H7HPsychometric evaluation)

FAARQ Bt ot & Aol E AA7]7] d8 =
& iz}l A -3 Beck depression inventory'™ 2}
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Beck anxiety inventory'” & A|&#3}3ict. o]d AT+ A
75 vl oz BDICA 213 o7& wekAY BAIY)
A 227 oV g whe Al AN A9 syt g
=E 714 54 HAS(TCD 2 44 EAS gkt
TCl= 4714 713 FW (NS, HA, RD, P) & 371X 44
ZW(SD, C, ST) & 243, “e/oli 2’ 2 b= 7}
7t B o

M

7 2
Genomic DNA ZH]|

Genomic DNA¥: #|z2}e} A Aol we} Accuprep™
Genomic DNA Extraction Kit (Bioneer, Korea) & A&
3lo] gl (stored frozen) S 2H-E] Al

SNP +#2+8 ¥ (Genotyping)

5-HT1DB G861Ce Ay Wi vlg] FZA7
(amplified) genomic DNAZ €| Ho}A primer exten-
sion product® chip—based MALDI-TOF mass spec-

trometry platform (Sequenom, Inc., CA) & o]&3}o] &
Agko 3 At

PCR

PCR primersv Primer3 program (http:/www—ge-
nome.wi.mit.edu/cgi—bin/primer/primer3_www.cgi) &
o] &8kl tixlQIE 3t Oligonucleotide primers(5’ —
acgttggatgageccagetgataaccgact, 5’ —acgttggatgegga-
gactcgeactttgact) & PCR products& A3517] ¢l A}
252k PCR reaction 1 X PCR buffer (TAKARA,
Japan), 2.5 mM MgCl,, 0.2 mM Z+2+e] dNTP, 0.1 U
HotStar Taq Polymerase (Quiagen GmbH, Germany),
8 pM of each primers, 4.0 ng®] genomic DNAS &+
&5 pl9 &85 71 Atk PCRE 158 &<t
95Tl ¥ ¥4 (denaturation) & A&atY 1, ¥ HWA
95TelA 20%, A% 48 56ToIA 30%, 9% vk
72°CAAA 189 712 453] vHg AjQsigl o, npA)ut
ol 72T CollA 3wzt A3 whe-& AlFsisich

Homogeneous MassEXTEND (hME)

PCR%¥ W3ty #] 942 dNTPsE Shrimp alkaline ph-
osphatase 0.3 UE #H7lsto] Ao, a4 284
#Henzyme inactivation) & 98] 37CeliA 20% 542,
85T 587F wiok(incubation) 3F1t}. Extension pri-
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mersy 5 —aatccggatctectgtgtatgtGicy. 7F ks &
289 9 412 hME enzyme(Thermosequenase ;
Amersham Pharmacia Biotech, UK), %3} termin-
ation mix, 1811 5 uM?l extension primerS ¥838}
At} Primer extension protocold 94CoIA 2837HE
Ao 94TR 527 52TCE 523, 72CE 52709
ZF718 559 w2315t} SpectroCLEAN (Sequenom,
Inc., CA)& o] &3t whe AAES 29 (desalting) &
=) SpectroJET (Sequenom, Inc., CA) & AR Spec-
troCHIP (Sequenom, Inc., CA) wellol] A&E& Halsksd
t}. SpectroCHIPs& MALDI-TOF MassARRAY sy-
stem (Bruker—Sequenom, CA) 9 2+4 21E3} 9o
2 BAgnh AFgAog MutH F3 & g § o
3 FX (peak) & 71 BAHE $FOE ] FARE A

33t

s 2N

TCI H49 5-HTy,; &84 e se] An
38 ddaF BAHEM (one—way ANOVA) S o] &3t
25 o AAEAEE HA FYRHLSD) HHE A
£k 1 F e 5-HTypy 784 FA”E w
2} =843 +(homozygote, CC £ GG FHAH)
7} ol& A 84 (heterozygote, CG FAAE) Fo& U
Aok FHAEA T IFHTA I Aol TCI A9
HlIE t testE BAEATE 1F 2/ HAH2 0.05
2 MAs o | e wE w42 Bonferroni %
e ARSI 770 5(NS, HA, RD, P, SD, C, ST)
S HlwsgionZ 0.0071(0.05/7) 3% Y @& P
& EAANCE F9% Rog AU FA B
A55-2] SPSS(version 11.0)& AHE-3I3itt.

4 o

23549 FAE ARE F 1792 AATH | ¥y
= 3pAgo) gAY BDI = BAI A7) Fol Al9ls
Atk Wb AFHow F 2189 T (g 112
Yo} ojz} 1169) 0] Aol Foaplct uidwe] H+t
ol 27.50£6.064%th. 5-HT,;,; G861C FAA
gl fRAE wn BY¥Es oga 7 64 CC
(29.36%), 101 CG(46.33%), 1811 53 GG(24.31%)
olgl B¥ = Hardy—Weinberg equilibrium{(x?=1.10,
p=0.29) o} gdstdch(Table 1). 5-HTps F&4 &
AR el w712 B AHx 7b abde) Haata
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P
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& #AE Table 20 715313tk 5-HTp 584
G861C FAAE# HA(p=0.007), SD(p=0.003) &
%t AR S Rk LSD WS AHgste] AR S
& BokE o CG FAAEE /M & CC fiAdE
7EA 2ol vls) HA 357 SAH R 0] QA w3ttt
(p=0.002). =3 CG FAAE S 7k #& CC Fd=t
& (p=0.022) E¥= GG 42 (p=0.001) & 71 -l
vla] RD A7h 2w QA wiske) ¢, BAIRoRE
H|E 9Ju] gl 3o o]2x] £RAT CG FAAEE
7 & GG FRAAEE 7B el vs *E HA 37
Btk wehy CC #AAEH GG FAAEE 3
o] FHAA Fo7 BFAUL CGOIFRTA)
vl w3lSich oA B EaE W o|FHPA T F
A 2ol vla Qu] A F& HA A9k 9v] 9l
Al w2 SD d+E 2Ath(ZZ p=0.005% p=0.001)
(Table 3).
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Table 1. Freguencies of genotypes for 5-HTip; receptor gene

Genotypes
CG CC+GG
CC GG (heterozygote  (homozygote
group) group)
N (%) 64 (29.4) 53 (24.3) 101 (46.3) 117 (83.7)

Table 2. Association of between 5-HTip,; receptor polymorphism
and TCI dimension scores

CcC CG GG
genotype genotype genotype p
(N=64) (N=101) (N=53}

18.47+534 17.65+6.20 18.03+5.44 0.68
18.83£8.12 1621 +6.90 16.92+6.41 0.007
Reward dependence 1565+420 16.01+3.80 1581+3.22 0.84
408+1.73 4254177 362188012
25.77+7.84 2851 +7.06 24.45+7.46 0003
31.13+6.80 31.67+4.63 31.40+556 0.83
11.93+6.74 10.29+505 10024558 0.11

Novelty seeking

Harm avoidance

Persistence
Self-directedness
Cooperativeness

Self-transcendence

Table 3. Comparisons of TCI dimension scores between homozy-
gote and heterozygote group of 5-HTiny receptor genotype

Homozygote  Heterozygote

group (N=117) group (N=101) e
Novelty seeking 18.27 £5.36 1765620 043
Harm avoidance 17.96+7.42 16212690  0.005
Reward dependence 15.72+3.78 1601+3.80 058
Persistence 3.87+1.81 425+1.77 012
Self-directedness 25.17+7.66 2851+7.06  0.001
Cooperativeness 31.25+6.24 31.67+4.63 0.58
Self-transcendence 11.06£5.99 1029505 031
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geg & & A9 542 5-HTy,
2} o)z} 7”‘?_]" A7 EAJe] Aolo) w)x]
F7vatr) f1ek Zlojdh. £ AT A=) fAb
Aol vl ohe 22 AHE 73 ok 3R,
A} @l Qo tirY] 1FH FAAo] M T2
AE F shRld] FEAEL 553 dojs} Ed

3tz Qg o vFEt} o dFHor FAAo)eln
AAZ EA, AZEY FHA FAATEA Y o)
A& 7FsAol e $EFoIv B¢ A Ad e
A7) Al AHAQ) B F % F 7S] 2} F
A HEE ARSIt & AT g7 5-HTp,

BEye
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e
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o %
X,
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d Az g
G861C FAAE W% v YERA Y WE $X
(CC 22.1%, CG 54.6%, and GG 23.3%) ™" ¢} u]5=8}3ich.
2 AFeA= 5-HTy,, G861C HHATHIAF HA
223 SD Aele] A e HadE 4 Qloi) 5-
HT\py G861C FAAE(CG #4219 ol@ -] &
2 29 LA F(CC, GG FAAR) ¥} ou) A =
& HA 45t 9v} JA & SD 45 B9k HAE
old g5 AAAY T3 dl UMY
33 (heritable bias) & ulge] dojd Aol ot njwt
ao& Aol 22Ul diEk BE, 24 Akl o
FEEI 2E $EHU 39 B SO0 vehir?
1996»4 Lesch 5 HAS 5~HTTLPR#}] A#4S
Fo% Big 0|37 H17hA] of2] AtEo] HAS A
&Y #¥ {HAFE (serotonin related genes) %9}
AAE B uskelth Melke 52 A EoA 5-HTs, F
£ C178T F3xtctEAde] HA 37 S 43& vl
A £ 9e&& 21" Strobel 5& 5-HT,, &4 23
o qlo} FaE vxj= tHE AL Wol(allelic variation)
o HAZF #&do] Q&8 F3aidch™ =% Bliairy %
& HAS} 5-HT,, F8A 40345 duds
Btk ojel AREL AUA U NEEY F70
S o)A 7eAol Qe 5-HTy,, G861C F&xjtt

xa x—l ol

AT} HA Alolol] ABAE 03l & A79) A3HE X7
8 F& 27dolnh BE df5ol HAS MZEYU B
FAA% A —g— Qe washa QA ek 2

T‘LPR 22) 5—HTZA,23) la_ﬂ 5_
HT, 44 9 TPH $+842 s} 2 Azed 3 &
ARG HAS e ¥Asks dlo] Asstec.
Aapgo] ZARE vl2E AF7A 5-HT ., FAAHY
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Aot A2 B BAe digh & 14 A7 By
ek o] ATolME B AT Aok 2] 5-HTy,
FAAHE A S HA, NS, RD & P9 g vha
2] ekohek® e o] Aol #oid thake 37)7}
1033l Bzl At 488 =gy B
71 Ak At 28 F 50% o1 ¢3E IF
AFEolqle). o]2fdt QIEE Q3 B dArgs g
HE BYE Ao F2Hh
SDO 71 Mg A7) A9E A7, sQlo] M=
g 539 7Hx|of wheh Aol @A Apdle] B5& 24
st BAEY A4S + 9l FEHE v N3t
A 5=HTyp; FA2keE SDANol ] #adAde) thet A&
8wl 9ok B2 5-HT),, S3A%8e)] gt
T olAgt dHo] AFEL SDE AREY o
AXE Atolo] ABAdE Byt od Hamer 52
o2 3 ATl 5-HTTLPR
2 TCIS SD % Co 5 Alool 7t A& st
vy 5& 5-HTTLPR¥} TCI9 89 A%
A}oloﬂ obtd IS A ZRAY, ABAY A

g = [e]
SRNE 7L e o4
q

mir'

e}
)

Eol4 5-HTTLPRY s 4
H¥ o] ¥ SD HE9} %@01 SAE=R= = Ik e L= el
Peirson & ECy©] H F# BAZY ole Wb
SD&b= A48 BAPE Ades —‘iJ-J—3}9Ai oh” ECy 2 Al
T ol A2 RE 84 ) A Ca® BEY 1/2
(receptor—mediated half maximal Ca** release) &
T3] 98 B8st JEEYS FEoln oj& 5-HT,
4 I7E (sensitivity) 9 vHl#] #Alof] Qlok” wat
5-HT, +&A9 NgEE F32] 71F (baseline) Mz
B FEg #o] Ik Wb ¥2 HAS W SD
& 7Y 71FE NZEY TR #o] Qv ¥
°‘E}') o]& 9% Heeringen 5°| AHFH X
F 5-HT,, +8AEY 2% 582 HA s} vy
A 3 SD % C 2 A4k Aule #Alel ok
3 RS EogAE B AFNE 5- HT\pg
G861C °olZA & HA Hradd @A 5-HTp,
G861C ol gAIst SD o] wAlE Akl o
FNE HATCEIFATAE 7H tide2 EAEA
g 7k ddE Rt W HA 3 48 2 RD 3o
A 7). 38 2 d7oM= HA B9 SD 3
dlr=-0.59) °|&gt A
Cloninger 5°ll 2%t AFelX % mpaztx 2] 2
2 Bthr=-0.47).7

o -{> rir

o)
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5-HTp; G861C FAzIHEAI S A&t 7152 oA
s gejx QA gk HE7A 5-HTpy A&
o} ookt A A Adejele] FACl g ofe) A4S
HE Y8 F74E HFR REeAu gE dATE
G861 AT wtgd 3 e 57 %
AP0 ubgol 1D Zolg Ag/sl g, B4 ¢
£, F2 25" Suo) AP E Busty Qlrh o)
g AN A AEe] Yedelee AZEY 7% o
o] JFL mXE= Aoz A Utk IYRE & AT
o] A3= 5-HTps G861C FAAFA Dojifi= wio]
7} AREY ARMNES] V5g WP osN TCI
2 Hr7islE HAS SD 540 988 71d 5 &< Al
Attt 5-HTp, G861CE &53H4] e W (silent
variant)©]7] W&o IR AR = FH2] V)Fel B
& oA £ Qo webA o2 2 TFeES AE
& 2 4 Aok AA, 5-HTp; G861C FAz}EY 2
FEAY AAF opn|iAt NEE ubrA] okt whebA
o] FAztY b el YA3H= 7154 ®ol(functional
variant) 7} G861C #8331} A& E+ 3 (linkage
disequilibrium) #Alef loiM 2 Ate} 24 AIE B
9% 7FsAlo] itk E4, G816CE 5—HTy, Ak
zA Ko fA)d 715A @A AAE] 9l o
7168 t¥do] 5-HTyp, 449 T Hshr7)|n
1 A%E $5F AREY A7 "de #3E FUE 7}
Aol gt v o 2 G861C tHEA S 5~HT s
A0 FEE uiE 5 v FUS A¥A U] oE
of xst +As] e FAA} AT B4y BAll 2
€ & Stk AAR G861C FAATRY L &EahA] &
£ Wo|doE BTt G861C Ak QIzke) i
Aol £3*8hs 5-HTy,; 584 & -] ke
5’.5’_7}' 9\1‘:}-_30)

2 Ao g d 22 Aol olvt Ade] 44
dhgkel] QS vl 4 Q7] gl nist Ay wiAE
F AFES A 18 AFelA] ofd o)dg 7Hd
T Slek 29 A= oF Bl o] Alggo] 1H
SAteh JiAolgiTt Tt ofdl BAE FAlel & A
Foll Fojdt ddsel o 2 FelFS I3 dFEA
Zivks Ag uls) = gt

AEHog B AFoME 5-HT,; G861C HxA}
AT A 7 71A B A% F HA 9 SD 2K
#e] AR S st a8y £ o Hakst 428
7] fEiMe o & 5HE dds 9 A el
Aol 3% A7t Hed Rog Azdnt

flo o

ST

N
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E

HZ AR gt B A g B4, 53] 5
A A7 S Jele 328 7] 3 19
3 fAL AFRolel gk FAo] oAl k. o
A7 AL AZEY 1D (5-HTIDE) F&A #d
At AAEARS AR E ZAL s B
ek 218 AIE tido R siglon s=xw 714
EA FS(TCD) & AHEst] 47 54& ARSIt o
Aol Ao gBE DNAE w3y tbeesfas
A2 w23 Homogeneous MassEXTEND ¥& %
3ty 5-HTp; G861C F+AAE& sk 2 54
Agof wE TCI St AT 2 v /A%
& FYALA(GGHCC F4A) 73 olFAUFA(CG
FARE) Fo7 hFo] old g TCI stlA xS ¢
& vk CG A& 7 28 GG F3AEe
7hd el wis @2 HA H4E Hiith =8 CG +4
AYE 7 F2 CC #32 T GG fFAAEE 7t
Z el vla] RD H47F ov] QA w8, o] 34
& 2 FHATA Lol vls] du] A & HA A
o vl A F& SD FFE HSlth & AFeA e
5-HTps G861C FAATFAY# A4 179 714 &
A4 2% F HA 9 SD A #e] da4dE dsiolt

& 2ol 71 B4 A% - 5-HTy, T84 - £33
oA - 93 334 (Harm avoidance) - 27— X34

(Self—directedness)
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