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[Abstract] Objective To investigate the association of the single nucleotide polymorphisms (SNPs) in exon 4 of

ZNF804 A gene with schizophrenia in a family-trios sample. Methods MassARRAY genotyping technique and the transmission
disequilibrium test ( TDT) were employed to study the association of SNPs (seven nonsynonymous and two intronic)
(1) Four SNPs (rs79776875,
rs78816540, rs79082132 and rs62198467) in this study were found to be rare variants (0<minor allele frequency<C1%) and
(2) The TDT result of rs4667000, rs61739290, rs61739288, rs1366842 and

rs3731834 showed that it was significant for marker rs3731834 (P <C0.05).

encompassing exon 4 of ZNF804A gene with schizophrenia in 69 nuclear families. Results
were therefore excluded for further analysis.
(3) Linkage disequilibrium analysis showed
significant association in five-SNP haplotype test (global P<C0. 05). Conclusion The results suggest that SNPs in exon 4 of
ZNF804 A gene is associated with schizophrenia susceptibility in Han Chinese population.
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polymorphism
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%4 1R £ & 1 (single nucleotide polymorphisms,
SNPs) i 5, rs1344706, % 5E 1 ZNF804 A & ¥ 95 Y
HEGEEREORIEN, BLJE . ZNFS04A 3 [H 58 # 4
SUIE ) DR AS B A [R] BF 5% AT BA 1Y I 2 0F 58 5, 42
FEF SR G0k AR A R R0 GWASs Fil— 211
PRAFZEN " ZNFS04A LK 4 A 4h B 7 4,
BT NG R X 3 2q32. 1, 2% 3 K 78 K g A AT
B 1 210 NE LRI A W E AR . R
FHA Co Ho 45 86 300 B 48 38 (1 ZO0 b1 L AR,
DR AT R

AR A AR BT AL T rs1344706 T Ui Y
o BE AR ST X 5 OKG pi A BE 2 8] AE A = B A AH G
PEOT D ONHE— A48 R ZNF804A J [H 5K # 4 2L
WAL Ty R 1 0 R, FRATTAR Th X ZNF804A R [A] X
GEAR XS RIS I T A Tz AN F 4 1 7
A~ SNPs DL K 2 ASME it AL bR, 78 69 /> [ DUE
ARG B 2 B4 0 K R Th R AT B IR 43 TR R A 33 S
M7 56 (transmission disequilibrium test, TDT) , £ 43
B3 S 3 [R] S5 A8 X 5 95 5y I PR A FE 9 TR B R4
ZNF804AA Ht K 545 # 43 ZLE MM AE RV BX &R

1 X&MFH*

1.1 SNPs #5#&# M4 SNP %4 % (dbSNP
135),ZNF804 A B K iy IE [F] L o248 i si A 76 1>,
Hrp 74 MUFANE T 4 K3k, AT T 7 0
TAHME F 4 B SNPs (rs61739290, rs61739288,
rs1366842,rs79776875, rs78816540, rs79082132 F
rs3731834) LA Kz 2 AN F 1) 35t A% FR 1 (rs4667000 il
rs62198467) ,XFAh i T 4 X IR UEAT T E % E W E
. X 9 SNPs Bl T2 6.0 kb Ay XI5, F 34 8]
P A 760 bp, H 3 A SNPs (rs61739290,
rs61739288 Fl rs1366842) fE UL HTER M A pF 52 2
B B 5 RE B o3 B4RE DG B TN 35 1% AR IC rs3731834
3 7w H OGER (Y R A

1.2 AR WA ARSI A 208 1) Je b SO A
YreE SCBERY 69 A = 0 Z K1t 207 44 AR A WESE
X4, JellF Sk { b E Pl o B 32 4, F
AEWY (25, 75 £ 7. 73) B, B IR NR AR IR S (20. 75+
3.900 % stk 37 & AR (24. 35+7. 6 %, H IR
RIS R (20, 8444, 71 %, FiA ek 3 ¥ PH %
S KA — BT B e A Rk 15 T AR 4l A il 43 240
Y Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-IV) i, I 25 B i 19110 5% e i IR ) 12
HEATIZ W, WAL B TR RS A 9 g 15 i 4 J31) At STt of
BB GORII T E M, BT 5T 6 42 44 o0 Hp DU I
8t AW R0V 2 288 K 2 PR A e 2 AR W R

T BRZE 5y 23 (0[R2 L O FLIT A WF 5 % G 249 1% [ 2
1.3 DNA4RE BI04 0 40 8 i ik i 2 ml,
PL 2% EDTA Hrik, 3 K 4 DNA 42 BU™ #% 2 B 3L
I DNA 42 BUR 7] & A RARAE R 28 | )D
bR TR HEAT

1.4 ARSA FEESARAH MassARRAY 41
AR AR (EE Sequenom A FD) ., HFEFEMSIY
W F MassARRAY BT 3. 0 i, X4 —
/Y DNA BEA Yt 472 8 PCR §7 4% ) )i . i )5 PCR
PR T AL A S M R S S N, SO )
Z MRS R = 384 fLIMFE S MR . Z )5 #E4T MALDI-
TOF il %5 . %8 45 R 11 MassARRAY TYPER
AT IR R LR U5 R, FRATTRA T ™
A 1 Jo e A o R . AE R — BB DNA FEAR Y 96
FLARH R 2 A BUH R DNA BEAFL, T A 1 XL
HEE R NER—FFHN 100%,

1.5 ##EH W iz HIEL KA Finetti Chitp.//
thg2. helmholtz=-muenchen. de/cgi-bin/hw/hwal. pl)
XA SNPs 47 W5 8- RAA S P (HWE R 5, iz
FH#E A UNPHASED & 4 /) TDT 2% #1754
SNP 4+ #1 F1 22 4~ SNP 1 5455 5 43 Hr, iz F 41
Haploview 4. 1 #£47 % 8 A F- i (linkage disequilibri-
um, LD)Z3#7,

2 # R

2.1 B AR Z R 4 4 SNPs (rs79776875,
rs78816540.,rs79082132 Fl rs62198467) Y % i 5 [A
Ry A AN B4 Z2 8 (DR R R <1 %)
H TDT 453 ABAM: (P=>0. 05) , [ L 7E )5 22 /49 43 Bt
B LUHERR . HA 5 > SNPs (i S A B E LA
(R PN =R /T

2.2 HWE %% #IE®MAEH.5 1 SNPs
(rs4667000, rs61739290, rs61739288.rs1366842 Fl
rs3731834) K& A B 43 A FRAF & HWE . Ud B A 58 B
o7 T A Sl R AR I BE LA TC 1 F SRR,

2.3 ¥BAL k8 TDT 244 % W 1 Al W, 8 fEtr
iC rs3731834 MM G A A AL R T &
e b Bk 2 A G L (" =7.17, P=
0.007 4) .4 3 Bonferroni % 1IF (n=75) J&,rs3731834
fR A5 6 22 AT SR BLAT BE 12 8 L (P=0.037),

2.4 LD & #&R N T &t SNPs Z [H /Y
LD BB FRATTHE A FBa 19 SCBE v X 5 R 8t % A i 2
[ ) LD A8 7 AR (BT 1) L 45 R 42 75 A0 48 1 18 4% pr i
ZHATEAE LD R (0<<D’<C0.5).

2.5 FEASIER T H LRGN
i AR, FATHEAT T BAE B 43 B, th 5 4> SNPs
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BRI 2012 4F 8 AL M8 33 %

i M (rs4667000, 1s61739290. rs61739288.
rs1366842 Fll rs3731834) 14 4 (1) HLA% AL W] L4 3] 14
i B R, Forf 8 A T L B R (R <<1%0)
ANH &M E  FE G 220 i T LU BR , 55 4k 6
FRep Al g 25 R LR 2, XKLL PR ALK P

0.012 9(y*=14. 46, df=5) , H e & W1 505 A
CAGTG Mfeib 2 A git w3 L (y°=5.21,P=
0.022), £ZHER KK IE)T (6 AT 5 45
7 e DAY D | A 22 5 AN FEAT A

®1 BAMIEWTIDT HHER
Tab 1 TDT analysis of single polymorphism

TDT"% (n/N)

Marker Allele? - - x° P value
Transmitted Non-transmitted
rs4667000 CA 83.3 (115/138) 73.9 (102/138) 3. 67 0. 055
rs61739290 AG 97.1 (134/138) 95.7 (132/138) 0.42 0.518
rs61739288 AG 96.3 (131/136)¢ 96.3 (131/136)¢ 0.0 1.0
rs1366842 E‘G 79.0 (109/138) 74.6 (103/138) 0.73 0.392
rs3731834 GC 85.5 (118/138) 72.5 (100/138) 7.17 0.007 4

2, The allele with increased frequency in transmitted group compared to non-transmitted group is underlined; : Number of alleles for each

SNP is given in parentheses; : The genotyping of rs61739288 failed in a couple of parents. TDT: Transmission disequilibrium test

B 1 BEERCZENEHSTEE(LD)SHER
Fig 1 Linkage disequilibrium analysis results

between genotyped markers

x2 BEHSWMER
Tab 2 Haplotype analysis results

TDT (%)
Haplotype - - ¥ P value
Transmitted Non-transmitted
CAGTG 61.9 45.3 5.21 0.022
CAGTC 12.5 22.2 3. 60 0.058
AAGGG 11.7 17.7 2.18 0. 140
CAGGG 5.6 2.5 2.49 0.115
CGGTG 1.7 1.3 1.06 0. 303
AAAGG 1.6 1.5 0. 85 0. 356
Global P 14. 46 0.012 9

Haplotype analysis of 5 SNP, ( rs4d667000, rs61739290,
rs61739288, rs1366842, and rs3731834) only lists P values of haplo-

type with a frequency >>1%. TDT: Transmission disequilibrium test
3 4t i

G NCBI B0 1 5 B, ZNFS04 A 3 [ 1) JE ]
NRARH 80 % LA EHIAL AN T 4 XK, AHFSE ik
BT 7 AMET ZNF804A HPH AT 4 By 3F [a] X 98748

DL 2 AMFL A s AL ARIE XA BT 4 Kk AT
FERY R 3, LIBFSE ZNF804A K A 1 4 X B2 75
EREpi o BLREAHOCHE . AT TR T RO RW
A 3 AN ST RS 36 1 3k % 1 T LA RGRE S bl TN
B Hm — R MR, &8RN
ZNF804 A FEF MG F 4 DX 3 (0 BfF 5 AN 7 WK I A 1)
I (- BEREAS AT 1 BT R AT wh Ak SR FH A
DR R TAELEE NI R k. FE L RATR
T — R 5L 23 B R (MassARRAY 45437 & [
Sy IR AR M AR E T 3 R 43 B 45 B 4 A 1

AT KB, TE 5 A F UL SNPs H1,rs3731834
HISERLIE G N 24 & A BE ] (B F 2o 19 A% 34 3
2R BEARIFEE L (P=0.007 4), &t
ZEM AL IE G . rs3731834 Hf5 18 2 SR A 4
TER Y (P=0.037), Ph L 4r#r gl S 5 % b
10 rs3731834 H ¥ W& MO, A, ATIE %
GETHE AR 4 AW SNPs, KX 4 4
SNPs 585 #7320 I 6, MR 76 KO R i —
TURF 58t % R ZNF804A K& [K [N 1) 28 UL it 74 A8 S R
JE PR B KBS BT, e 5 R AT A R B
—3.

FE AG T4 B b, 3RATT & B A R DL Y A T
CAGTG Wi 22 A HZit¥ B X (P=0.022), R
Y ZEGIALIES ,CAGTG WL 2% R A E1F
15, B2 % &3] (1) Bonferroni ¥ IF Fl T £ H A 56 Uk
BT 10 BB A it 45 SR 0 TR SF L B 1 AR B
PELEIR s (O FEHAANL 43T Th rs3731834 My fLidh 22 R &8
AEJE AT SRAEAE I 52, LI FR AT X CAGTG 1
1 366 25 5 O AR AR SRR L OFAE S5 B2 i 5 TP gk AT
HE— 25 5
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HAlT, XF ZNF804 A i K Ty g (1) WF 5% 475 78 £ &2
AT, B4 KW ZNF804A 1 [A] J5 45 X 2fp804a
J& Hoxc8 JEPI ML, X R IZHHTRES 5 7
R R = WOR I TR U I SR 10 W2 2 D i
P Z B8 T 40 Bl (induced pluripotent stem cells, iP-
SC)RTAE R M NS 2 40, % BLfE Z 6 T 40 e
20 R 2 4k W, ZNFS04A 1Y 2635 B0 L X 4R
7N TEHE S T R (Y BB Y R R] R A TR Y SR AR
IR BRI S L MRS BT B g R R L R LA
T DA M 25 5 Y ZNF804 A FE N HAK Y A= W) 2 Th i

25 LT, FRATRIBF 5T ZNFS04 A F [H 55 4
G4 22 (8] R RH DG M 4 4L TR IR BE SR, B T
I R ST B S8 3 R R A 0 R R 1) DNA BEAR 1 TR A
KARBFFE T RE 8 1 FH A FE AR B R0 R XA —
JE 15 I 55 B0 1 G T s RS B 2 B AR
YR P 53 SR A 1o i TRV AR X i) & 4 L S il —
T ZNF804A LR 11 A Wy 2% Dy Rl S L AE K 1f 43 24
E BOF AL VR L Y RREAS B R R
I R PR Ty B 18 5, A5 WIF 9% O 0k N T B AR R R R R F
RTAETHEENE.
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