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| ABSTRACT I

bjectives : A considerable number of pharmacogenetic studies have been performed in recent years to
O define the association of antipsychotic drug response with dopamine receptor polymorphisms. The

purpose of this study was to investigate the relationship between the therapeutic response to anti-
psychotic drugs and the polymorphisms of the dopamine D2, D3, and D4 receptor genes(DRD2, DRD3
and DRD4, respectively).

Methods : We conducted retrospective chart review of 200 consecutively hospitalized patients with the
diagnosis of schizophrenia(DSM—IV) who were treated with various antipsychotics(94% atypical antipsy-
chotics) at Bugok National Hospital, Korea. The patients were divided into two groups, responders and
non—responders, by responsiveness to antipsychotic drugs according to a four—point scale used in pre-
vious studies; responders included moderate to marked responded patients and non—responders included
none to minimal responded patients. We analyzed the Ser311Cys polymorphism in the DRD2, the Ser9Gly
polymorphism in the DRD3, and the exon Il 48 bp repeat polymorphism in the DRDA4.

Results : Among the total patients of 200, 141(70.5%) were categorized as responders. There were no si-
gnificant differences in the frequencies of the DRD2, DRD3, and DRD4 alleles and genotypes between re-
sponders and non—responders.

Conclusion : These results suggest that the Ser311Cys polymorphism in the DRD2, the Ser9Gly polym-
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orphism in the DRD3, and the exon Il 48bp repeat polymorphism in the DRD4 are not associated with the
therapeutic response to antipsychotic drugs in Korean schizophrenic patients. A larger prospective study is
needed to elucidate the association between antipsychotic response and dopamine receptor gene polym-

orphism.

KEY WORDS :
polymorphism.

Schizophrenia - Antipsychotic agents - Therapeuticresponse - Dopamine receptors - Genetic

N B

ARG Azl o] FHAY oFEo] AR 2
FAQl Rolt), Iyew el dgA okEe A
T WSS JHRle] webe tefskAl UehtEE o] F <
= & w5 o2 dolrk. o] RIS of=
a7} 2lol= on] 195034 FE] QA s E3f B
2skolar 1 Az} f%”

o

= O
| o> U 1
2 o N
E—W_E >
yo [
U}
-
D)

ot

o
=% %

O

mr;‘:
£52
= o,

)

mlol‘m
o[-molo
:oél

2

€
J}imf
oo o
A

)

[t it re

AN
o
i)
ot
o,
rz
oE:
_iO
A
o

N ro
o
i
2
2
o
5
=)
o
(@]
(@]
0
(o}
jn}
D
=,
(@]
<
1o o
i
o

_ﬁ
it ol e
%%
o o

(1t

_|O

o

X o

Y bR w5 AAAREA £8A0

B’E AR Agﬂgp]. zsLx%A] A okE-o] 2|8 5] NeR
Bl Al A E4Q1 9t
Ao 577 defA Qlek FHtell 3
o A= W] v ‘é‘blv} &3 ‘ﬂ D2,V
D4Y? 87 7419) THA T7F ©

A5k ke Ayt Hase 5 OWM A ok

215 9k &

EJ}UJ D2 &4 (o]3t DRD2) = dF#el 274l

obE o] o Zg 97 A glom ¥ DRD22
Ser311Cy TR oA A okl T 4]
2 uksve] Aol RuEgtk!Y DRD29) 5 %A

r\ﬂ
&
o0
é‘

2]
ok
4 (e}
o
2

e ks 2dsh BeiAA] st

22]0]-141C Insertion/Deletion TFIAL 3gAlH
4

oFE9] A7 Wk} dAvlo] gluka six? =ohul D2
Taq I 44} t}Ajo] E3] HARAY ok Z=Ako] &

A =9} ARAPE ks Bzt Qek' WA Taq 1
H

S o] AN ekBel AR WS ol5e) F

ol
o

aw H
oX, ?9,
o

£
gg

o,

>,

ok

_|O
m{E

o =2
PF

rlo

>

oty

ki
ﬂllﬂl
_\;

=

=

ELH%Oﬂ XMEOQ%A ‘ﬂﬂwa% Azto] Sl
Mu} 119 DRDS,] Ser9Gly 542} ot
[Q1¢] shvbz g3l
%%91 ZLEJJ 5334@“ Hd:@‘rf\l 7= A9Egs o
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ATt et Haelld 10mLe] B NS A
Fatol 5mM EDTAR A2je el ¥lal SA] DNA
& FEoH 3T Afells = A7 —20 Tk Hast
Stk 4TE FA8 $ 9] BE AEES F3lA]

717] $J51od o] AL 4°ColA] 90mL2] 0.32M sucrose
/10mM Tris—HCL (pH 7.5)/5mM MgCly/1% Triton
X —=1009} &2 3I3ith 1000 x g2 AR E 3191
o} AlEgelels 4.5mL2] 0.075M NaCl/0.024M EDTA
(pH 8.0) ol F-A1FH k. 5% sodium dodecyl sulfate
0.5mL9} 2mg/mLH|&2] proteinase K& 713t TR
37°CoIA oF 12417 2k wiokslsit). f35-2 20mM
Tris—HCL(pH 8.0) & ¥3}¥]e] Sl sz SmLé} #
=37 &8tk Chloroform/isoamyl alcohol(24 : 1,
F9)/5-9]) 5mLE F7lska AlGEiA FEgA £3E
S19ith 1000X g 158 Sk daBes)gic) 4%
7 & A0 gke- o =413 the 3M sodium acetate
0.5mL9} 100% ©llgke 11mLE A2ollA 37183t
Z3HEo] = #& 2 W AFE FHo] AlojA DNA &
IES AFE oS ImLe 10mM Tris—HCl(pH7.5)
/ImM EDTA7} S19)= Al #o= &2tk

4. 3ERL

PCR)

o143 (Polymerase chain reaction :

1) DRD2 07 Ser311Cys HY ol
DRD2 &4 42} codon 311WA7} TCCellA
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TGCE n#He= S 87 284 sense primer
2 5'-ACC AGC TCA CTC TCC CCG ACC GGT-
3', antisense primer® 5'-GGA AGG ACA TGG
CAC GGA ATG CGA C-3'% AFgalitt'” PCR &
59 492 DNA 1L (100ng), 10XPCR buffer 3
L, 25mM MgCly 2.4 pL, 10mM/L dNTP 2.4 uL, 7+
Z+e] primer 0.12 uL(50pM/ L), 57T 25.75 4L,
AmpliTaq Gold” DNA Polymerase (PEAL, 75 (1.25
units) 0.15 pLE E831tt PCR w671 95Cell
A 102 152715 A3t 94 CollA 14, 60ColA 1
I, 72°CoA 134 355715 AlEsE § thA] 72Tl
A 103 15715 Als8aRsith 10 L9 PCR Ab=s Al
3HaA Sau96 1 02 37°ColM 16A17F A2]d & 3%
MetaPhor agarose gel(FMCAL m13) ol A7) Q538
o FAEE S E 1).

2) DRD3 84 Serd9Gly HHay ol
DRD3 314+ A WA exon F-9Jol glycine®] serine

o7 wgEo] A7E Ball Aek 95 F2al] =
AV8l7] ¢34 sense primer® 5'—-GCT CTA TCT
CCA ACT CTC ACA-3', antisense primer® 5'—
AAG TCT ACT CAC CTC CAG GTA-3'Z AHg31d
t}?” PCR &3HE9] 742 DNA 54L(500 ng) 10
PCR buffer 5 xL, 25mM MgCl, 4 4L, 5mM dNTP 2
L5 22 primer 1 L (50pM), 555 25.75 ¢,
AmpliTaq GoldTM DNA polymerase (1.25units) 0.25
pLE Z3sto] A §8o] 50 L7} HE=5 siSith
PCR HEEF71E 95CeA 1087 15715 AldsiaL
95CelM 30%, 60TIM 30% 72Tl 3024 25
715 A3Eka ThA] 94°C, 66°C, 72°CollX] 42 45%
A 2273712 A#E T 72Tl 1087 ST
525 PCR AHES 37 CollM Al3taA Bal 102 A2
3t Th2 2.5% agarose gelell 17] 9%3l] 445
< EBIATHIH 2).

3) DRD4 S8A exon Il Ht& Oy =0l
DRD4 47} exon IIToll Ve = 48719 437]7}

106 107

M 103 104 105

108 109 110 111

112 113 114 116 117 118 119

—148dp
—126dp

— 91dp

— 35dp
— 25dp

Fig. 1. Electrophorectogram showing Dopamine D2 receptor gene Ser311/Cys311 polymorphism. Lane 117 is Ser/Cys
genotype. Excepting for lane 117, all lanes are Ser/Ser genotype. M is 50bp DNA size marker.

10 11 12 13 14 15 16

—305dp

—206dp

Fig. 2. Electrophorectogram showing Dopamine D3 receptor gene Bal |(Ser9Gly) polymorphism. Lane 1, 3, 4, 12, 13,
and 14 are Ser/Ser genotype. Lane 2, 7 and 11 are Ser/Gly genotype. Lane 5, 6, 8, 9, 10, 15 and 16 are Gly/Gly

genotype. M is 100bp DNA size marker.
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o Uehts d@ddE Ak 9lsiA sense
primer® 5'-=AGG TGG CAC GTC GCG CCA AGC
TGC A-3', antisense primer® 5'-TCT GCG GTG
GAG TCT GGG GTG GGA G-3'Z Argslgitt”
PCR E8E9 4L F 25 uL2 555 14 ¢, DMSO
2.5 1L, Pfu Polymerase (StratageneAk, 7= (2.5unit)
1¢L, 10Xuffer 2.5 ¢L.8}F dATP, dTTP, dCTT(5mM)
Z}z 1 ul, dGTP thdl 5—deazagua-nosine (10mM)
0.5¢L, Z7] primer 0.25 #L(50pM), DNA 1 xL

(100ng) & EF3l%lth PCR HHF7]= 97TeollA] 2
B7F 15715 A188kaL 96C, 65T, 72CollA 44 1+
A 407712 A EE 5 72Tl 1087 fA8K59T &
Z5) PCR AFE-2 2.5% MetaPhor agarose gelol] 7]
YEsto] FRAEE It (2d 3).

5. 51 34

Az gk FAAJ] #A4L SPSS windows$-
12.0 version= ©]4sISit) F Heke] Bzt 2o)E A
Z317] YA student t—testZ #8193, F4 #

3456 7

M 12

1000—

700—

500—

400—

300—

250—

8 9101 1213 14 1516 17 18 19 20 21 22 23 24

Fig. 3. Electrophorectogram showing Dopamine D4 receptor exon Il repeat polymorphism. Lane 1, 2, 3, 4, 6, 7, 9, 10, 12,
13,17, 18, 19, 20, 22, 23, 24 are 4/4 genotype. Lane 5, 11, 15, 21 are 2/4 genotype. Lane 8 is 4/6, Lane 14 is 4/7 and

Lane 16 is 2/6 genotype. M is 50bp DNA size marker.

Table 1. Demographic and clinical characteristics of the study subjects

Responders(N=141) Non-responders (N=59) p value

Age at index admission (years) 37.26+ 8.14 38.59+10.28 0.376"
Gender(male : female) 82 :59 28:31 0.165*
Education (years) 11.78+ 2.96 11.22+ 2.37 0.208"
Age at first onset(years) 24.74+ 7.06 23.61+ 7.85 0.3177
Duration of index admission (days) 151.78+45.99 158.75+53.07 0.3527
Number of admission 6.67+t 4.34 7.97t 4.82 0.063"
No. (%) of subjects who unmarried 103(73.0) 39(66.1) 0.323*
No. (%) of positive family history 44(31.4) 17(28.8) 0.135*
Type of schizophrenia (%)

Paranoid 66(46.8) 21(35.6) 0.433*

Undifferentiated 72(51.1) 38(64.4)

Catatonic 1( 0.7) 2( 0.0

Residual 1( 0.7 1( 0.0)

Disorganized 1( 0.7) 1( 0.0)

* : Two-tailed independent t-test, T : Two-tailed Chi-square test
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le] o] Wi AHEQl Aol= chi—square testo}
.q

=
-l
Fisher's exact testZ FA35I30t SA4 o4+

p<0.05% &}tk

E

Ry 3 200%elsie.

PPAPoRE A2 TS 1419 (705%) 013tk )
3

2. DRD2 Ser311Cys CIE4 4 Alg Ut

DRD2 #3#Fd2 Ser/Ser?} Cys/Sero] LERES
™ Cys/Cys F8AF Qlglal 1 Wiss 747F 1924
(96.0%), 87 (4.0%) ©130tt. Ser?}t Cysel Wi-H3xk
He= 27 98.0%, 2.0% = YEFTE v 1419
% Ser/Ser AL 136 (96.5%), Cys/Ser -4
AL 58 (3.5%) 0191, BNk 597 F Ser/Ser
FAAES 567 (94.9%), Cys/Ser FHAEL 31
(5.1%) ©184et. WHgre] -9~ Ser?} Cys -4} Wl
S 27 98.2%, 1.8%, WIRRES] Z9+= 97.5%, 2.5%
2 YERE o AlelellA] DRD2 532 7} diglf-
AAF e 28 2tol= §IITHGE 2). DRD2 f3dAt
o] ¥¥ = Hardy—Weinberg equilibriums W58}
AHp>0.05).

3. DRD3 Ser9Gly HH¥ya Alg Ht3

DRD3 +22F8-2 Gly/Gly, Gly/Ser, Ser/Sere]312.
o 9 F P9 At A F o] £ elA Al L)Es
t}. DRD3 42} Gly/Gly, Gly/Ser, Ser/Ser W%
+ 77 85 (42.70%), 944 (47.2%), 2078(10.1%)
otk Gly¥ Ser?] tig-H4d4F WkE 2} 66.3%,
33.7%% JERsTh W 1409 5 Gly/Gly 3419
2 57%4(40.7%), Gly/Ser 328 719 (50.7%),
Ser/Ser AL 129 (14.1%) ©13) 3, HHH-S-+ 597
= Gly/Gly f28-& 287 (47.5%), Gly/Ser 32
2 238(39.0%), Ser/Ser 13282 8(13.6%) 9]

Table 2. Genotype and allele frequencies of the DRD2
Ser311/Cys311 polymorphism

Responders Non-responders
(N=141) (N=59)
N (%) N (%)

Genotype* Ser/Ser 136(96.5) 56(94.9)
Cys/Ser 5( 3.5) 3( 5.1)

Cys/Cys 0( 0.0 0( 0.0

Allele " Ser 277(98.2) 115(97.5)
Cys 5( 1.8) 3( 2.5)

* . Two-tailed fsher’s exact test : p=0.696, T : Two-
tailed fsher’s exact test : p=0.698

Table 3. Genotype and allele frequencies of the DRD
3 bal1(Ser9Gly) polymorphism

Responders Non-responders
(N=140) (N=59)
N (%) N (%)

Genotype* Gly/Gly 57(40.7) 28(47.5)
Gly/Ser 71(50.7) 23(39.0)

Ser/Ser 12(14.1) 8(13.6)

Allele Gly 185(66.1) 79(66.9)
Ser 95(33.9) 39(33.1)

* ! Two-tailed Chi-square test x2=2.679, df=2, p=0.262,
1 : Two-tailed ci-square test : x2=0.029, df=1, p=0.866

S}, W] Gly ¥} Cys i34k Wl 242} 66.1%,
33.9%, vIWkge] 3% 242k 66.9%, 33.1%% LrEkk
ok ok Afolellx] DRD3 frd2k& s} thslfd At W]
frof gt Alol= $ISIEH(AE 3). DRD3 #3439 Ex&
Hardy—Weinberg equilibrium< 9H5EFTHP>0.05).

4. DRD4 exon Il ¥ Oty Alg Htg

DRD4 S22 2/2, 2/4, 2/5, 2/6, 3/4, 4/4, 4/5,
4/6 9 4/7°] 9714 F57F vERR o I W 247
2%4(1.0%), 6174 (30.5%), 278(1.0%), 28(1.0%), 3
H(1.5%), 119%(59.5%), 6% (3.0%), 4 (2.0%) %
15(0.5%)©13{tk. DRD2 42} exon IIeA] YR}
= 48 bp HHEH|A ] ThA)2 23](198 bp), 3%](246
bp), 42](294 bp), 53(342 bp), 63| (390 bp) L 73]
(438 bp) ¢} 67F417F VER O 1 RI%s= 247} 17.3%,
0.8%, 78.3%, 2.0%, 1.5% 2 0.3%°]31t}h.

DRD4 f-A8 ] 44 Wt 14192 2/2 19
0.7%), 2/4 448 (31.2%), 2/5 18(0.7%), 2/6 23
(1.4%), 3/4 39(2.1%), 4/4 828 (58.2%), 4/5 5%
(35%), 4/6 38 (2.1%)2 R=E B3, HNkET

597> 2/2 1% (1.7%), 2/4 1778 (28.8%), 2/5 1%
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(1.7%), 4/4 3778(62.7%), 4/5 178(1.7%), 4/6 19
(1L7%), 4/7 18 (1.7%) €] Q1%=E B3ich ¥hg-roflA]
DRD4 714} exon 119] 48 bp HHE thaAde- 23](198
bp) 497 (17.4%), 33](246 bp) 3 (1.1%), 43](294
bp) 2199 (77.7%), 53] (342 bp) 678(1.8%), 63](390
bp) 57 (1.8%) o]tk HINEST2] -9+ 23] (198 bp)
207(16.9%), 431(294 bp) 947(79.7%), 53] (342 bp)
2% (1.7%), 631(390 bp) 178(0.8%), 72](438 bp) 1'4
(0.8%) ©13t}. o AfolellX DRD4 487 oy
TR RIS foe 2lol= GIATHGE 4). DRD4
A £¥E = Hardy—Weinberg equilibriums T
Z3FH(p>0.05).

i

2 A7 AR SAEelA =9k D2, D3 3
D4 a7k o da adany okEe] A5 wheae] <l
W& AR DRD2 +34F Ser311Cys thEAd,
DRD3 %4} Ser9Gly tF&A t’% DRD4 %A} exon
18] 4871 719k thdA o] A9 Whg-ta Hiukg-
AtelellA tg-f7dzt 2 AR el uke WEe] Xjo)7}
STk

o G A3l= DRD2 %4} Ser311Cys thaAd,

Table 4. Genotype and allele frequencies of the DRD4
exon lll repeat polymorphism

Responders Non-responders
(N=141) (N=59)
N (%) N (%)

Genotype* 2/2 1( 0.7) 1(17)
2/4 44(31.2) 17(28.8)

2/5 1( 0.7) 1(17)

2/6 2( 1.4) 0( 0.0

3/4 3( 2.1 0( 0.0

4/4 82(58.2) 37(62.7)

4/5 5( 3.5) 1(1.7)

4/6 3(21) 1(1.7)

4/7 0( 0.0) 1(1.7)

Allele " 2 49(17.4) 20(16.9)
3 3( 1.1 0( 0.0

4 219(77.7) 94(79.7)

5 6( 2.1) 2( 17

6 5( 1.8) 1( 0.8)

7 0( 0.0 1(0.8)

* : Two-tailed Chi-square test :
0.644, 1 : Two-tailed Chi-square test :
p=0.514

72=6.028, df=8, p=
%2=4.250, df=5,

DRD3 3%} Ser9Gly tFEAd, DRD4 44} exon 111
9] 487 A71HHE thdAd ARA7) Al oFEC] A&
WS-8 ARA 07 wlshe AL obd 7FsAdo] ek

fEAYe) E
gt 4= Qlek sk o] F3AF v de] A : Hkgell
Qe F= O AR APETY (linkage disequ-

ilibrium) & ©]F1 Qlo] X8 Hkgof A o7 Hoist
39S 7FEAE wlAISEA] Fgt
Ohara 577 d¥#2le|4 DRD2 §42—141C Ins/
Ak dol glvkar Barskgian
lelA DRD2 +8#4—-141C Ins/
Del tFAE A okEe] X5 vkt Aedo] ¢l
tha %leh Gaitonde 508 SEApA] A8 WS}
DRD3 34} Ser9Gly tha g ZARsH Ay} Ao
9e-S Wsel T, Shakh V& FmAw ok nl
T BEEESE ollA= DRD4 i frdzte] W= i}o
7F vkar Baatgleh B A7 Aol E Sk
=} E].f;ﬂzdjﬂr A5 u}gqﬁ Eyq]zﬂx%_j Ara A 7 g\
© A0% el olgh M A5 s AAE T
1 9lth 28y Malgotra 5%2& DRD2 §-47ke] 5'%
A 79001 2]-141C Ins/Del TFEAS ZAFSE &)
A R o R A5 3lE 35 F Del—allele©]
L oA ] B AAEZ ZAko] 3ALS HYlthal
B33, Suzuki 5%& DRD2 442} Taq I T84
9] Al-allele®] A 549 TAT= AHaAE L
U 54 Sdold 1A SR Aol gltkar Harst
it} Scharfetter 5% DRD3 #44F Ser9GLy TF
P& Akt Gly9 tifdAprt S2A0e A% vt
<3} Avkilo] gtk Balgitk Hwu 5°Y& DRD4
XJZ} exon [11] 4871 7]%go] 43] RHEst= FH|
4 (homozygosity) ©] 573712] &2 A= 4k
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