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Detection of DRD2 SER311CYS Variant in Schizophrenic Patients

Weon Jeong Lim
Deparmment of Psychiatry, College of Medicine, Ewha Womans University

Objectives : The molecular pathogenesis of the schizophrenia has been extensively studied.
The dopamine hypothesis is well-known possible mechanism in the etiology of schizophrenia
and dopamine D2 receptor gene(DRD2 gene), one of the dopamine receptor genes, is believed
to be a candidate gene for schizophrenia because D2 receptor has high affinity for the
antipsychotic drugs. Some researchers have been studied for the variant of the DRD2 gene(Ser
311 — Cys) and suggest positive association of this polymorphism and schizophrenia in Japanese
schizophrenic patients. However, following studies did not support that results. So the author
investigated polymorphism of the dopamine D2 receptor gene(Ser311 — Cys311) in a total of
42 schizophrenic patients and 50 controls.

Methods : To compare the Cys variant status between the schizophrenic patients and control
group and to investigate the allelic pattern of DRD2 gene, PCR(polymerase chain reaction)
and MASA((Mutated Allele Specific Amplification) were performed in 42 cases of schizophrenic
patients' and 50 normal controls' whole blood. Schizophrenic patients' clinical characteristics,
family history of mental illness and response to therapy were examined.

Results : The following results were summarized. 1) The detection of homozygote for Cys
allele and heterozygote of Ser/Cys was one and one case in 42 schizophrenic patients, respec-
tively. 2) None with Cys allele or any heterozygote was detected among 50 control groups. 3)
So frequencies of Cys311 among 42 schizophrenics were three(3.6%). but there is no statistical
significance. 4) There is no correlations between clinical characteristics of schizophrenic patients
and Cys alleles.

Conclusion : There is no statistical difference in allele frequency of DRD2 Cys311 variant
between schizophrenia and control groups. So this result was in line with the previous studies
which did not show evidence of association between schizophrenia and D, receptor polymor-
phism(Ser311 — Cys 311).

KEY WORDS : Schizophrenia - DRD2 - DRD2 SER311CYS - PCR-MASA.
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1) BAEYEY BNEY TS AE ot YT
el 4, o], i A%, & 2

BAEER ] 715 5, AAEEHY o, T4

A%, A8 FEe §F 5§ FAY7 HAlEH L,

upxek HA}¢] Global assessment of function-

ing(¢]13} GAF)™ H<poll A nlx|et 941 9] GAF #

& M o2 AEWE-S HAE

2) DRD2 % (ser311—cys311) & Q17 2

H B dolxE AESaAt sk fraAe) At
A FFE2 d¥o] PCR(polymerase chain react-
ion, ©l8} PCR) ¥r¢ & ¥Wx 2 SSCP(Single-Str-
anded Conformational Polymorphism) 7188 %
43 7124 Wi 28 PCR SEYRE F71A¢
AEAE A AHESle] TE g Rlo 2T Ho]
Fe wetd £ gl 7hde MASA(Mutated Allele
Specific Amplification)”] & 2-&3}e], ZAELY
z} DRD2F-#1Ae] B34 2 311 ZEA Y F4x
o] ol 7o} f-A82 tPAd-g AFPsiart.

A} gz el e Ao A YL bec AFSH
o Genomic DNAE F£% ¥ PCR-MASA #5-%
83t} PrimerZ% Ser allele®} Cys alleled] Sojst
allele-specific-oligonucleotide 27FX& EA8t9EH],
MASA¥2 & ZA 9 SAlo] F 7FA9] primerE &
EA171E Rel22 PCR #H¢02 $ZA)7] PCR 4HE
& 2412 polyacrylamide gel B7]195S A3t
Ser, Cys allele @2 F8& 4= glvhe £70] it}

(1) ¥ e 25¥ chromosomal DNA £

i (fresh whole blood) 0.5mlE 1.5ml Eppen-
dorf tubed] ©aL, &7]° digestion buffer(100mM
NaCl, 25mM EDTA, 10mM Tris-Cl, pH8.0, 0.5%
SDS) 0.5mig 4tk 379 proteinase K(20mg/
ml) 5iE 43 55CAA HA ¥hgAA AEE &
73 GAdS Ak DNA 282 93 protei-
nase K& Boehringer Mannheim(Palo Alto, USA)

Table 1. DRD2 Primer sequences

ozxRE] FUso™, water saturated phenol
Sigma(St. Louise, USA)eA Fd&isith o] 5 0.5
ml& A tubeZ &713 7)o T F39) phenol/
chloroform(1 : 1) 0.5ml& 931, 3&Fck. 187} vor-
tex3te] A1 1827 94 2@ &, 4EAL A tube
2 &7t 8953} phenol®el ZAAY garbage7}
O o] A7|x] %3, /%% DNAGHS 98 WA
o] &g WEEHTE 3M sodium acetate 50p <
100% ethanol 1ml& ¥ —~20CellA 3087 ¥k
T 4TeA 15000 rpmlE 30E-7 94 3o
DNAZ H#AAZH DNAE 1miel 70% ethanol® A
Z3lal Speed-Vac Concentratorel s @ollE eth-
anole £33 72A171 &, DNA pellet& 5019 557
Feoll FZoliL, 4Tl BAsr). o]2 A pelletF e &
o}zl DNAE FH5] &43] ZoA 83 E3)=2
DNAY] 5=& £33 th& PCRFSO AME-SH )

(2) Polymerase Chain Reaction(PCR)

@ AEA

PCR< &= A3 025 E 7Y% Premix-tops ©|
gsto] Fallsly 1, DNA integrity 27434 (internal
amplification control) 224 human P-globin spe-
cific primer(3+= A& A3, PCRo o]8d
primer @71 L& ol#ig} o TaKaRa Biom-
edicals o $4E FE A4t Table 1). Aga-
rose gel electophoresistt polyacrylamide gel elec-
trophoresisoll AH&-¥ agarose, polyacrylamide, N,
Nl-bisacrylamide, tris-base, ammonium persul-
fate, TEMEN, EDTA, boric acid, polyacrylami-
de gel®] G4l o]€-H silver nitrate, sodium car-
bonate, ethanol, nitric acid, acetic acid: Sigma
Chemical Co. 258 F93A 19} 22 559 Al
ok& AME3HSATE PCR product 271+ 151bp STt

@ PCR

Taq DNA polymerase™ Boehringer Mannhe-
imol A FYstEen AEE PCR 7]7]% TaKaRa
Ate] PCR Thermal Cycler MP 7}1&-& ARgst4t).

Forward primer DRD2-I : 5-GGTGC AGGAG GCTGC CCGGC GAGCC-3!
Reverse primer DRD2-IIS : 5'-AGTGC TGTGG AGACC ATGGT GGG-3!
DRD2-IIC : 5-AGTGC TGTGG AGACC ATGGT GGC-3'
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weol FES AFEY 252 &3, 10X reaction
buffer(10mM Tris-HCI, pH 8.3, 50 mM KCI, 1.
5mM MgCl2 , 0.001% gelatin) 24, 22+ 10uM 4 €]
dATP, dCTP, dGTP, dTTP, deoxynucleotide
mix 44, primer(10pmol/ul) 2} 2, chromosomal
DNA 2u, Tag DNA polymerase(5 unit/i) 0.51F
ZELE AA 97 o0t HEE A2 £t
A0l PCRE premixed o] ZF oA E&gh
DNA 200ng¥ forward ¥ reverse primer Z} 50
pmole$ ¥, mineral oil2 §H&-ol& €& ¥ PCR
2 ol#je} Z7AA denaturation, annealing, ex-
tensionS AE} automatic thermal cycler(Ta-
kara) 9|4 PCR& 433ttt PCR Z4& v
2t} 94TolA 5%, 58°TelA 40%, T2ColA 4022
1 cycle, 94ColM 40%, 58ToA 40x, 72CA
40322 35 cycle, 94Ol A 40%, 58T A] 40%, 72T
oAl BRLSZ 1 cycle B¢+ ST} 9171 A pri-
merZ Ser allele®} Cys allele®] 0|3t allele-spec-
ific-oligonucleotide 27}AE FAlol AMEEIHOoER,
SSCP 718 5 287} §l°] AFs4 2.2 PCR A&
A 233 (Ser allele 2%) 9} ol FEA (Cys al-
lele 237} =] o] A719E7 3k vl=Z o]
GRE Zol g 4= glom o] ZhHE 7|H-E& MASA
] o)gaL gt

@AVNGs € 20 o=

PCR product ¥5-& #H3}t (1) 6X loading dye
(0.25% bromophenol blue, 0.25% xylene cyanol,
30% glycerol) 11E 4°] 5% polyacrylamide gel®l
A 3087 A7]9%F (electrophoresis) 3 0.50g/ml
ethidium bromide solutionollA @445t ultra-vio-
let transilluminatordlx] DNAZZ o5& 2R1% ¢
& polarcid® %38l 27E ¥7)n 536 2
% PCR AE-S 37189 48] PaAd] net -20C
o H#3IH

3) AE ¥ WY 2o

ARG BA1e} 2T Alele] Zobgl D2 -84
taE Ao g Fo4 HAFE 918t SPSS for win-
dowsE ©]83te] chi-square AAE A&,
)52 p<0.05% 3Tt

3 I

1. PCR-MASAH®| 28t DRD2 Cys311 H° 4&
(Fig. 1, Table 2)
AR4Z x9} dizTelAe] DRD2 A
M| X 427 9] FAFAA FREAL 1750
4

Cys o1838EAN(2.4%) At} =T 508FdME &
T Ser HEFHAE Za Ygen, Cys HEFA
£ 19 ¢ Qi wekx] #AFelA Cys3l19] o
d e R e & PR 3.6%% oYt
T FAEAA 2ol YA

2. t¥Y(Ser 311—Cys 311)8 ANEY ALEH
Al

>

T
qn B3 X 2YYYU YTBY(Table 3)
axje) g, vol, 99 9%, A9 % olak 71,
HNEY, ARG oFY, QAP AE B §

%, A7 857 A (Ser 311—Cys 3117}

Fig. 1. Lane 5 shows heterogygote for ser 311/cys 311
band by Ser, Cys -allele specific oligonucleotide
and lane 28 shows homozygote for cys 311 by
Cys allele specific oligonucleotide.
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Table 2. Dopamine receptor genotype and allele frequency for ser311 — cys311 polymorphism in schizophrenic patients

and normal control

Genotype Allele (%)
S/S S/C C/C S C
Patient (n=42) 40(95.2%) 1(2.4%) 1(2.4%) 96.4 3.6
Control (n=50) 50(100%) 0(0%) 0(0%) 100 0
S : Serine™  C: Cysteine®”

Table 3. Dopamine D2 receptor genotypes and allele frequencies for ser 311/cys 311 polymorphism in total subjects and

it's correlation in schizophrenia

ser311/ser311  ser311/cys311 cys311/cys311 P
Control(number) 50 0 0
Schizophrenic patients(number) 40 1 1
Characteristics of schizophrenia
Duration of illness(years) 99+ 43 20 11 NS
Age of onset(years) 228+ 7.2 23 18 NS
Positive family history(number) 4(10%) 1 0 NS
Subtype(number)
Paranoid type 23(57.5%) 1 1 NS
Undifferentiated type 14(35.0%) 0 0 NS
Disorganized type 3( 7.5%) 0 0 NS
PANSS scores
Positive symiptoms 240+ 11.8 25 30
Negative symptoms 241+ 109 18 19
General psychopathology 55.8+ 18.2 50 48
Neuroleptic dosage(Chlorpromazine equivalent, mg) 989.8-+402.5 1200 1000
A GAF scores 283+ 89 20 20
NS : not significantly different at the level of p<{0.05 by chi-square tests
PANSS : abbreviation of Positive and Negative Syndrome Scale
GAF ; abbreviation of Global Assessment of Functioning
AGAF=GAF scores at the admission-GAF scores at the discharge
A Amgict

e Hi 2 A3 228+724% L,
olgh 7|7k HT-E 9.9
4.338 ok AAEEHe] EEE R A F
o]Q31(12.5%), oF& S AR F o] 259 (59.5%
E3l3o] 149(33.3%), B Eo] 3 (12.5%)°
Cys U FAAE 2 83} 292 EF 338 A
FEyo] olgo|Q . Cys hPFHAE 24 &= 3
ST ARG ol g 2ol itk
BRE] ATA B8 P SE Hug
& chlorpromazine $71 (0|3} CPZ 571322
Aidsle] B Ax ofgo] Hy Hu £ 989.8+
402.5mgelRom, E A GAF AgollA AU
o] GAF BFE Ag groz grls Agvhge gw

o o

CPZ 571422 1000mgelict. A9 GAF 34
A ALFAIY] GAF AFE A g2 X
BHR2-2 204 0|3}

Cys o138 HEAE B A= |4 4342 23
Al 3 e o]F g o Fopkal glon] 9]
2 4w 53k AYe) ofmur}t FuREEE &
2 715Eo] Aln, HAE FAUEEY ot d¥E
Al B-gokEo] Ay £ CPZ 57122 1200 mg
oAt} EfdAle]l GAF Afdr 4UZAIS] GAF &
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