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Association between Social Phobia and Serotonin Transporter
Gene Polymorphism : Preliminary Study

Jae-Hon Lee, M.D.," Se-Won Lim, M.D.,"
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| ABSTRACT I

O bjectives : Disturbances of serotonergic system might be related to the possible mechanism of social

phobia. This study was to investigate the association of serotonin transporter gene and social phobia.

Methods : Sixty nine patients with social phobia(51 male(73.9%), mean age 35.17+11.89 years) and
seventy four normal controls(54 male(73.0%), mean age 33.46+9.63 years) were tested for serotonin trans-
porter gene—linked polymorphic region(5—HTTLPR) polymorphism. Additionally, patients were grouped into
46 generalized(GEN) and 23 nongeneralized(NGEN) subgroups and 5—HTTLPR polymorphism was compared
with that of normal controls. The genotypes and allele frequencies of the 5—HTTLPR polymorphism between
social phobia and the control group were compared. Genomic DNA was extracted from their blood and 5—
HTTLPR polymorphisms were determined by using polymerase chain reaction.

Results : Significant association was observed between the S(ss) genotype and social phobia, by func-
tional classification(p=.010). In allele frequency analysis, a significant association was also observed between
the short allele and social phobia(p=.030). A significant associations between S genotype and each sub-
group were observed(GEN p=.045 ; NGEN p=.033), but there were no differences in allele frequency. And,
no differences in genotype and allele distribution between two subgroups were found.

Conclusion : The results in our Korean sample suggest that S genotype of 5—HTTLPR may be associated
with social phobia and s allele may be an important genetic factor that activates social phobic symptoms. But,
further studies including large number of samples are necessary to elucidate these present findings.
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(1) Genomic DNAZ2] A
AT W djxRro2RE gNds AFste] EDTA
2 A AP s 5 AP iy P 1

Falsitt o] AYA] DNA AAE sk¢lx, P o
3} 7} WA g9y 300 plel RBC lysis solution
900 p1¥ar, 1% 52t 103] o) invertingdte] 1,500
rpmellA] 20% “E<t slipping downdlith AFSHS #)|
A F cell lysis solution 300 18 21 vortexingst
§a1, °o]F 37Co|A 1564 F<9F incubation 3t & A2
oAl 215t} o371 protein precipitation solution 100
pl Y3 183 vortexing W 3#3F 15,000rpm .2
A ekl v e gs AHedlell iso—propanol
300 p1E ¥ar 203]01d F-=57 invertingskal 15,000
rpmellA 1#3F Q4lEe] § Aeds AAsI o
DNA®] 70% ethanol 300 1 ¥ pellet washing &
thA] 15,000rpmelA 123t 95 shs #9S AA,
e AASIAL pellets BHITE pFHEtC® DNA
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833tk

oo

(2) TFEAAAES (Polymerase Chain Reaction :
PCR) & o]&-st -xx18 <] w3

23t genomic DNAS T8 22 3lo] PCR 555
A3k}, PCR A%l (primer) & forward primer+
5 —=GGC GTT GCC GCT CTG AAT GC—-3'& &},
reverse primeri= 5’ —CAG GGG AGA TCC TGG
GAG AG—-3'Z 3}] bionicsAtell AlZE 2=t 10
pmole® dilutiond}e] AR-SFITE PCR Mixture (ANTPs
2.5 pl+forward primer 1 ul+reverse primer 1 p
1+GC capture buffer 15 x#1+D.W 8.5 u1+Taq 0.2 zl,
final volume 30uxD)E &S] 94TCoA 587 WA
(denaturation) Al7] 1, ©]F 94 T4 30%, 63T
30%, 72CA 305 35W WHETIo] Ydk= genes
ZFEAZ S35 DNAE 72ColM 10853t exten-
tion3}°], 2% agarose gelolA 100V, 30% F<t 7]
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FAAEE o/s §3AE T (s/s genotype, S—type) &
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type) 0.2 THt] AT} tzTrellAe] W] A}
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R —:Lﬂi—a 3, Kim 52 2] Aol @=910] s/s
FAREE 7 A9, V/suh I FAAR8E 711 75l
L] lﬁ% 8439 5-HT uptake Vmax %S Holx
o= Caucasian?i= Auhe] Aeh= Hare] A
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E 99} Zo] BRIt F31A18 <] W% vl ]2
OH5E (s, DO RIS v, Iukga) ujdatge] 4
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square test) & Bt 11 9lo) AR FESTY
izt AEnws SYFEE (—77 (independent t—
test) & 33, 77| AL S AT o thAre]
A7) n WA YR (ANOVA) S o] ¢33 0.
w AR 74 © 2= BonferronidsHe AHESISITE &

= B4 A2l SPSS 13.0(window version, Chicago,

US.A)S AHEBIIAL p<05el 29
vg 20w 7Eagi,

E2ARE &9
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1. 178N EN H|
Qo) Fole 699 ASIBET BT % WAk
51(73.9%), A= 18”*(261%) ojgleH, 9ol F

=9 YT 749 FA7F 547%(73.0%), 1A

207 (27.0%) o2 F kel A3 Aol= SlThp

=.899). UWE ALEFEF A} 46787 H1LNEE AL

3|FEZT A 239 Folle E=P 2424 339 (71.7%)

3} 1878(78.3%) ¢ E3H A, N 23] vl

HolA] igtov, Ang Akl

4ol7}

B

A

Al el Atols
Sty ) AuE ALE| B EZ SRpEk R
AtH(p=.839) (& 1).

ALS] SIS FARr] et Yol 35.17+11.8941%
I, A4 o] Bt Yol 33.46+9.63M% F
kel o] AlolE Holx] akokth(p=.343). °‘*’*o &
7% 3t Yo7k 32.85+11.39A14 31 vl

2re]
AT it 39.83+ 117442, DL (ANOVA)

& B3 ANIT, MANIT L 2T Y Aol
S M 43 foI% oI/} 3iekp=.024). Bon-
S AFEEA A MY A

3 ATES B

2. N3|1ZEZ AUAZD} FA [IZZY
7(17('- |:||E Hll—ll_

| 5-HTTLPR &

Pﬁl%;i_% AT, 7F otgE St (YE ) v
) 2 A te] 5-HTTLPR +3Aks 3=

B Hardy—Weinberg equilibrium (¢]3} HW33) &
HEZ w1 *=3.76, df=1, p=.053 ; 1"=1.73,
df=1, p=.189 ; x°=2.46, df=1, p=.117 ; x°=0.35,
df=1, p=.552).

ARSI FES A 6978 F s/s AR (s/s geno-
type, S—type)< 548 (78.3%) ©1313L, non—s/s 3
A1 (I/s+1/1 genotype, L—type) < 159 (21.7%) ]3]
(/s 1278 (17.4%), 11 379 (4.3%)). 7 Wiz 74
He s/s FAAE)] 434 (58.1%), non—s/s A
2 31%(41.9%) ©10tH(/s 288 (37.8%), 11 38 (4.1%)).

Table 1. Demographic characteristics in social phobia patients and controls

SP
SP(a) Controlspy Statistic Statistic (2
GEN ) NGEN (¢)

Male 51 33 18 54 ) )
x2=.016 x?%=.350
Sex  Female 18 13 5 20 b= 899* o= 839"

Total 69 46 23 74

F=3.813
Age mean + 4 L 4 t=-.950 p=.024"
(years-+SD) 35.17+11.89 32.85+11.39 39.83+11.74  33.46%+9.63 b= 343" post hoc T
(B.D)<C

SP : Social phobia group including generalized and non-generalized subgroups, GEN : Generalized social

phobia subgroup, NGEN : Non-generalized social phobia subgroup, statistic(1) A/D ;

statistic(2) B/C/D. = :

Comparison made by chi-square test, T : Comparison made by ANOVA, ¥ : Bonferroni test
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s/s FAAEI} non—s/s FAAE FHAE BIE
vk A3, o/s AL vlEo] AT ES BAF
oA Egrom A oL Ho)8 2jo]S BYITH x4
=6.65, df=1, p=.010). 5~HTTLPRS] t1&}8d (allele)
< A S BxhrolA] s tiddo] 120(87.0%), 1
Aol 18(13.0%) & WInE B, AzaS
s @ do] 114(77.0%), 1 & do] 34(23.0%)
At =] WE vwA] AT ES AT s
5P 4] o] =orom FA R {23t alolE
BYTH ?=4.73, df=1, p=.030) (& 2).

oAby A 4690 A s/s FAAEL 359
(76.1%) ©1%031, non—s/s 324 119(23.9%) ©]
ACH/s 998 (19.6%), 11 278 (4.3%)). thzw-2he] 4
21 WIE H)wA], A SRlrellA s/s RS 1)
o] A4 thzrol Hlsl folu|akA =okeh( 4 *=4.03,
df=1, p=.045). tJHEFAL I ALS|F LS AT
ol s thd o] 79(85.9%), | thdE o] 13(14.1%)
o2 Addzre] vjaA F e s oig

il

P

FA2] W% 2poli= BAHA TR 4 *=2.82, df=1,
p=.093) (£ 2).

Hjgney ATt 2379 A9 s/s AR 19
(82.6%)°1213L, non—s/s F+HAFEL 4 (17.4%) ©]
oH(l/s 38 (13.0%), 1/l 178 (4.3%)). thza7e] 444
3 W% vwA], Aurg SRltellA s/s FaAd o) u
£o] A} dixzoll Hlsl frov|akAl =9TH £ *=0.26,
df=1, p=.033). AL Ity A8 2S5 SAlotol|
A s gglgdo] 41(89.1%), 1 P& do] 5(10.9%)
G, AddETHe] HlmAl 7 1] fYes uiF
FAo) W% 2ol BAHA PPH £°=3.20, di=1,

¥ of

Table 2. Genotype group and allele frequency of 5-HTTLPR in social phobia patients and controls

SP Chi-square
SP Controls
GEN NGEN 2200 P x209 P x%2® P
s/s genotype 54( 78.3%) 35( 76.1%) 19( 82.6%) 43( 58.1%)
(S-type)
Genotype non-s/s 150 21.7%) 11( 23.9%) 4( 17.4%) 31( 41.9%) " . "
R genotype 6.65 .010* 4.03 .045* 0.26 .033
(L-type)
Total 69(100%) 46(100%) 23(100%) 74(100%)
S 120( 87.0%) 79( 85.9%) 41( 89.1%) 114( 77.0%)
Allele | 18( 13.0%) 13( 14.1%) 5( 10.9%) 34( 23.0%) 4.73 .030* 2.82 .093 320 .074
Total 138(100%) 92(100%) 46(100%) 148(100%)

x20) SPgrouop/Controls, x22 GENgroup/Controls, x23 NGENgroup/Controls

Comparison made by chi-square test
= 1 Stafistically significant at p<.05

Table 3. Genotype group and allele frequency of 5-HTTLPR in generalized social phobia patients and non-

generalized social phobia patients

SP

GEN NGEN & P
s/s genotype (S-type) 35( 76.1%) 19( 82.6%)
Genotype group non-s/s genotype (L-type) 11( 23.9%) 4( 17.4%) 0.38 .536
Total 46 (100%) 23(100%)
s 79( 85.9%) 41( 89.1%)
Allele | 13( 14.1%) 5( 10.9%) 0.29 592
Total 92(100%) 46 (100%)

Comparisons made by chi-square test
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