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[ Abstract] Objective To examine the relationship between G72 gene locus (an important gene of NMDA receptor

pathway) and schizophrenia in Chinese females. Methods We genotyped three single-nucleotide polymorphisms (rs3916965,
rs3916967 and rs2391191) in G72 gene locus region in 545 Chinese females of Han ethnicity (260 schizophrenia cases and 285
Significant association was found between two

SNPs and schizophrenia (P = 0. 038, 6 for the allele G of rs3916967 and P = 0. 009, 6 for the allele A of rs2391191).

healthy controls) and performed the linkage disequilibrium analysis. Results

Furthermore, three SNPs were used in multiple haplotype analysis and significant difference was found for the common
haplotype GAG(P =0. 002,4). Conclusion G72 gene may be a candidate susceptible gene for schizophrenia in the Chinese
females of Han ethnicity. Further efforts are warranted to confirm our findings.
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FEH S RE RN OC, WIRRESE R RN EZ
WF 5T H 8 AH AR IE 52 7 3% — 45 3% Ho, Wang 465
REAERE AR P IES T G72 5K #f 4 240E 1Y 56
B, b T 45 21 9 BH 1 25 S 00 BHE £ Bk BT IR &
PR IR AT N A 2 B AE h [ A M R A F
9% GT72 55HE 043 S40E JC I 0 P S ) . ok, 3R
IEWCT 260 il ot BE F S Z DEECAY 285 4 1E #
LVEAE W5 X 4 L i5 FE A i (linkage dise-
quilibrium, LD) 73 #7197 LW 5E G72 JE A FEHS #f 53
SUE By A PR AE

1 MEFEE

1.1 BrRsT % AR ML E B A R &L I
BTG R A . B0y B Y IV R A A A T R
(2 W FLEE AN L 56 4 (% D7 30 5% . 12 W A o R 4K i
e PR AG: 2 1 2 e 9 B0 1 3% L 2 JEORS 1 2 95 149 12 B AR
Seit4E F (DSM-TV) bR fE AT . HORE AR B2 A X i
A EBRHE WD R [ — 2 Widn AT R A%, FEAR
3t 545 By H A ALERR Bl 43 S40E Lok B3 260 A
P NIl N R | e o RS O o R A
B (31,5510, 9O & F B R AR (27. 14+9. 5)
%, IEH TR LI 285 N, R E P A8 K 2E
S — FIEE I = B 42 52 ARG Y £ e AR R AL B
Pt 2 o0 Bl E ARG AR L T AR (35, 4 £8. 4)
& A KA E AR VUG R R

1.2 Fik

1.2.1 DNA #RE R Ly By 505 2 N B &
TE B X JEAY I W RE AR TR 32 I DNA

1.2.2 HELA 75 G72 FEAL TR BRI RZ
APE AL A (SNPs) H1 38 U T 3 > (rs3916965,
rs3916967 Fl rs2391191) , 3X B A3 3 75 7 Y FER P A
BRI 5T 34 R T A5 6 55 R 55 0RG 4 R 1 b 2
PEICHR T BEIR 43 B R FH 45 A B R Re R M PCR

BEEAT B T PRI S 43 B AE S ST ) PCR
VAL R TS K7 N LTS V8 S DG I A 6 e AT
HER A PCR WA R (5 1) :10~20 ng £ 20
DNA, 2.5 pl TagMan® universal PCR master mix
(Applied Biosystems), 0.2 pmol/L % i 5 K §F 5
PESI ). 0.2 pmol/L @ MBI ¥ 0. 2 5 SYBR®
Green | (Molecular Probe, Inc.), Jz M 25 {FHCHE
TaqMan® universal PCR master mix % J 1% B
P B 50°C IR 2 min, KAF] PCR master mix 1/
UNG [ BRI BEAFTE MY PCR =405 4, #KJ5 95°C
T 12 min K35 UNG 835 3 #4053 DNA B 58,
PAGIA SRR . 95°CABPE 15 s, 1B K GR JOHR BE L3R
1)30 5,55 MBI G LK, PCR 51 ¥ M tetra-
primer ARMS-PCR 5| ¥ it 2 F i, 519751
W1 s, S TR UE T AR A5 Ak PR A 0 T A L R
X BEALEE H 1 60 7 DNA FEAS X 3 4> SNPs H
BHEAT R AL A A R 5 — I A A A
S RARLT A R IFE R A R 52

1.2.3 HBEL2HN  JEHEGEOLIES 5 H
Excel 2003 (Microsoft) 2 SPSS 11. 0 (SPSS Inc. ) %€
.. {# ] Finetti ZK4F2F (hiep.//ihg?2. helmholtz
muenchen. de/cgi-bin/hw/hwal. pl) X 3 4~ SNPs
PEAT 14 -V A #% SF #f ( Hardy-Weinberg equilibri-
um) K 56, i EPERR T Epi _Info (hitp://www.
cde. gov/epiinfo/) ® SNPs #5573 K HEAT 5 K
¥ . ffiH 2LD(Two-locus LD calculator) 3 4 2 ¥
X Bl AT BB e i ORI DA AR
D’ {E A £ PA B, (i ] PHASE #0047 647 50 A%
BRIy HT . A S TR A R A X B 2 R] Y o A
M Epi_Info #{F#2 )7 #47 L # . Bonferroni & 1F #
T AT A TG4 R R IE

*1 FHANEFEHRMYE PCRAERMEERIEMS Y

Tab 1

Markers and primers used for allele-specific PCR

Marker Primer sequence * tcm?«;:’r':ftallrif%/r
rs3916965 F-5'- GCT TGT AGG ATT ACT CAT TTA CA/G-3’
R-5'- AAT ACA GGG AAA AAA GTG ATG ACA-3’ 58
rs3916967 F-5'- GGG TCC CTG GCT AAT CTT TCA ACT A/G-3'
R-5'- GTT ATT CTT CTC TCC TCA TAT TCA A-3' 58
rs2391191 F-5'- CTA CTT CAT AGG TTT TCC AAA/G-3’

R-5'- AGA TAA AGA GTA ACA TAC CAA TAG A-3' 56

* An additional mismatch was deliberately put at position 3 from the 3’ terminus of the allele-specific primer to confer the specificity of PCR

amplification
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FE 260 AN Hh U IS5 1 Lo RS # 4 Z40E A
FEA T G72 FE R X B 3 4> SNPs 19 45 i &
A 8RR UL K ] I B 285 AN 1E B Lo M X BRAE AR 19
SN EEPR I R 2 PR, A REA T, X 3 A
SNPs {7 s ¥ ELA B w0 22 A B, FRATT 3 2o iy il -3k
A S A7 G 56 % B, 9 491 R X 2L 3589 455 A e -3 4

WOV (P>0. 05), i3k #F— 2 15 M e L 5t
fhRiE rs3916967 , FRATTLE B 3 FXT BE 22 0] & 30 L 4%
MR G IR 22 AFTE Ge it 22 B 3L (" = 4. 28,
P=0.038 6), 5 It [/ B, 3 AT & & B 5 1L bR il
rs2391191 7€ B3 FX BEZ 0] () S5 07 FE A 350 %
RG2S E X (4 =6.71,P=0.009 6), £
1T 2 E AL IE JE L B L AR D 12391191 M Gt
2SR AE(P=0.029),

®2 WOATMNRBAPEERCHEMERSFIME

Tab 2 SNPs allele frequencies in the cases and controls

Allele distribution (%, n/N)

Marker Allele - - x P value
Case Control
rs3916965 A 61.2(318/520) 56.1(320/570) 2.82 0.093
G 38.8(202/520) 43.9(250/570)
rs3916967 G 63.8(332/520) 57.7(329/570) 4.28 0.038 6
A 36.2(188/520) 42.3(241/570)
rs2391191 A 62.3(324/520) 54, 6(311/570) 6.71 0.009 6
G 37.7(196/520) 45.4(259/570)

WAL AR IC P P 2 [E] 78 X BT Y LD A 5 25
R D FaoH Wk 3 i, MIGXLL R, 7E 34
SNP 1 3% AN P-4 19 73 B v, FR AU 31 &5 B2 1 LD
(D’>0.7), 03X 3 4~ SNPs i F[d]—4~ LD Xk,

% 3 EMEHRISZ EIRES
AEEHERENERD T (L D’ RTR)
Tab 3 Estimation of LD between

each pair of loci (denoted as D’)

T R LD, Wk, 3 4 SNPs
(rs3916965.rs3916967 1 rs2391191) &B#k FH o ¥4 7
AR I AT Z2 0 A R A B, SR B 8 AR
F5R AR 5 i B A% A PR R IR (<3 %), 4 BT
BB HEBRAE SN A BT Y 3 Fh AR R DL SR 4,

L AR A3 B L FRAT K BT A A R R
MIE® AN EgRIt ¥ 25 (ik p=
0. 000 1) , 787 i A1 X} B8 2 [A] bb 4 B A B A% Y 53 A
AR FRATT A BLH UL A G-A-G bR T 4Eit

rs3916965  rs39L6967  rsz391191 25 (47 =9.23, P=0.002 4) . H R 1L 5% 1 41
$3916965 — . Tt
h ’ B AR AR (32, 5% s 41, 4%) . XF iR &5 SR k47 ™
rs3916967 0.985 — . .
. Vo oo e TE (8 iR RN 3 A5 32 36 DR 69 L 480 U L 28
S by . . -
58 G-A-G AR RS T Geit2 22 57 (P=0.026) ,
x4 SUAHBEERLSN
Tab 4 Estimated frequency of multi-marker haplotype analysis
F (% s n/N)
Haplotype reaueney 10 x P value OR (95% CD
Case Control
A-G-A 56.2(292/520) 52.6(300/570) 1. 36 0. 244 1. 15 (0. 90-1.47)
A-G-G 3.3(17/520) 3.2(18/570) 0.01 0.917 1. 04 (0.50-2.13)
G-A-G 32.5(169/520) 41.4(236/570) 9.23 0.002 4 0.68 (0.53-0. 88)
Global P 20.63 0.000 1
3 W G i BO0E S8 2Z 8] B OC A&, FRATTHE o DUB A I
i e

FIRI, A S 591 55 8 i 23 AE J8 0 XU B9 BT 52
ZAH I ARG FIFARMAE
ARUHEFEHT H B e TR G72 )3 7 &

Gemy  PEFEA R X 3 A4~ SNPs i 45 (rs3916965,
rs3916967 Fl rs2391191) #4735 K 43 RUFI G i1 73 7

RATLEBAEFRIC rs2391191 AR KL A FIDKS
P Z40E Z ] BT 3 1 OCHE (P=0. 009 6; 2 &
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I IESG P=0.029), X — %5 % 5 Wang %0 1
i — ., deAh, FRATIE & st 1L F5 id rs3916967
(ST 5 G 7E o 1 R Xt B8 A4 Hh 9 43 At A7 7 B
FEMEZER(P=0.038 6),1% N 5 7E Chumakov 25"
A58 v, [ RE 2 — A PR A7 . A M B2
(53 B, FoATT % B SNP rs2391191 WA WAL T G72 (1)
FE BRI, B, rs2391191 19 £ 25 M AR W] i 2 78 7%
SRR E] G72 FEP A 2R3k T = AR T RE B
Bt

R T ARAS T 20 SC TR A BT 0 e T A L 3R AT
AT T BT T 5347, 3K b 05 3 T 3 A% b i =2 Tl 1
AT A5 B AT LAE TN i) SNP ) OGB4 B i
ERIGEAET S

B 3 AN a8t 0 4 22 0] A7 76 38 20 3% 80K T iy
(D’=>0.7), L 3 A AL T [/l —> LD X Herp,
Al DL g A Ok A R AT Y (rs3916965-1s3916967-
rs2391191) AT BAE RL 0BT . = 5 1L iE B
AT TEE RS Wang S5 B BF X — B, O 7E HoAb
NHE i A RS FRATT A B T 43 A 45 R
N GT2 BEANL S B R A WM O (R P =
0. 000 1), 5 $ & B B A5 Y 43 531) A6 95 157) 0 % BE 22 (1]
HEAT OB R B TR WA B G-A-G 2o T
BHGEi$2ER(P=0.002 4; ZHEMBAL LG P=
0. 026) .t A5 U A 8 35 v 30000 56 3 {IK T 76 ) R
X — g IR R AR G-A-G R RERRAE N —
Fpfr 4 I R AE R AR 5 ek —30 .

W TR L [ E A E A R SR 4 JE
Y IR FEAH L L AT 5T o T 8 P A A S O /)
XA AT RE R BG VTR T AN 5 [R] B A 5 45 SR AN %
FaE,

i BTk, BATWEAE B T G72 HEfL
VRS Bt 3 240 22 (8] () G B, E B T 36 G72 2%
W — S EEEHE, HRC AL G72 A LS54
FY AR 12924 19 4 15 D-2 3k iR 4 1k il 1 3 A
(DAAO) #1 B AE M, i i N-H J-D-K & & % £
(NMDA) 52 1A% 12 8 I/ 77 A S R BE #h &34 T R 45,
PRI, G72 X %995 1/ AT RE 238 i DAAO X D-#2
SR I E AL TSI 55 NMDA 2 Ay % vE, 20
FE—serp E LoV Pk, 7S SRR S R A b
BEXTFRATTA LG AT i — 20 B U, [R] X G72
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