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Association study of CREB1 gene with depression and bipolar disorder type Il
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[Abstract] Objective-To study the association of CREBI gene with depression and bipolar disorder type Il . Methods- Three hundred and sixty-two
patients with depression, 381 patients with bipolar disorder type Il and 416 healthy subjects were included. There were no significant differences in
gender, age and year of education between depression group, bipolar disorder type Il group and control group. Patients with severity of depression were
evaluated by Hamilton Depression Rating Scale. Hypomania Check List-32 was used to screen the history of hypomanic episode of patients with
depression and patients with bipolar disorder type II . A total of 2 mL of venous blood was collected from each subject, and whole genome of peripheral
blood leukocyte DNA was extracted using a centrifugal column genomic DNA kit. Single nucleotide polymorphism (SNP) genotyping of SNaPshot was
used to identify the rs10932201 and rs3770704 loci of CREBI gene, and the effects of SNP on CREBI expression in brain were analyzed using
BRAINEAC database. Results-The genotypes of rs10932201 and rs3770704 of CREBI gene in the depression group, bipolar disorder type Il group and
control group were well matched with Hardy-Weinberg equilibrium (P>0.05). Linkage disequilibrium analysis showed that there was a strong linkage
disequilibrium between rs10932201 and 153770704 (7>0.4). At the rs10932201 locus of CREBI gene, there was a significant difference in allelic
frequency between the bipolar disorder type I group and the control group (y’=4.27, P=0.042); there was no difference in allelic frequency between the
depression group and the control group. There were no significant differences in either allelic or genotypic frequency of 1s3770704 of CREBI gene in the
depression group and bipolar disorder type Il group compared with the control group. In the haplotype constructed between rs10932201 and rs3770704
of CREBI gene, the frequency of haplotype A-T in the bipolar disorder type I group was 57.5%, which was statistically significant (x’=4.07,P=0.044).
Expression quantitative trait loci analysis showed that rs10932201 was associated with CREBI gene expression in temporal cortex (P=0.048).
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Conclusion- The rs10932201 of CREBI gene is associated with bipolar disorder type Il , and may be a risk factor for bipolar disorder type II , not

depression.
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58 4 R B IR AF R (cyclic adenosine monophosphate,
cAMP) R TGiF4E A8 H 1 (cAMP responsive element-
binding 1, CREBI) &P 7E AR IE FIOBUR B s £ 2 Al P4 11
RIXAFAEZE S, YR CREBI FEH VT fig AT 45 54T hE
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(Hamilton Depression Rating Scale, HAMD) ¥F-43>17 41
G IMARAE B 52 B iE IR %5 % (Hypomania Check List-
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8.7) %, HE163 . L1996, ZHEHFR (12.7+
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Ay XU TR B 20 i 5 381 4], F344F I (33.5+7.4)
%, BE17AG] L2070, ZHEFER (12.1£22) 4,
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18741, ZM2290, ZHEFER (11.9+1.4) 4F, MARAE
ZH . RUHA 1 29 B B2 53 0] 5 (e B BRZH LA, P (=
0.01, P=0.958; »=0.04, P=0.831). 4% (=-1.13, P=
0.258; t=-022, P=0.782) MZHEF R (=0.64, P=
0.517; =0.11, P=0.912) [Hfy2: 5T 80 78 L.
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B, SR A B O R BIL N 41 DNA LR & (DP304 7,
s RAR A A BRAF]) $LHCH A i 20 4 3 P 4
DNA. CREBI % N #r 2 B % 17 1R £ & P (single
nucleotide polymorphism, SNP) i #t % 2% A {54 41 i 1]
TAEY, R . AR HapMap 3 P4 BUECHR 122 b (1 v
T DU AR E AT SNP AR e £ 5 MR A1 e &
B7>0.8, e/ SE A HE R SRR (minor allele frequency,
MAF) >20%, i i 75 F] 2 4~ SNP 7 2§ 1510932201 F1
rs3770704; R HLGHSELE 7L (SNaPshot) SNP 431
AR X} rs10932201 1 rs3770704 7 5 HEAT 50 Y . SEEG AR [R)
HI L A FEAE 10% Lo BEPLH A2 9047 B i 4a il 45
R SE PR 4y B AE R T Rk 100%

1.3 JEPIAE ik B PEAR 2
K 9L % ik BX % (United Kingdom Brain
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14 ek

K JH Epidata 3.0.2 F/F S Bl XU AL
T8 AR BAG S . [ H] SPSS 17.0 Ge i+ F X £ dia
HEATHT . OB xbs 7R, R K256 43 Tt A7 41
) PO, 2 PR GO ABUR R 7, 4L L BCR ] 2 A
Hardy-Weinberg W) 15 £ £ 3 iz FH £ £ 44 (http: //www.
kursus.kvl.dk/shares/vetgen/Popgen/genetik/applets/kitest.htm)
T8 . Hardy-Weinberg £ 45 i P>0.05 F/m 40657 i 46 40
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591) U5 2 [1] 2% SNIPs (18 55 o7 & PR FIRR DR B 48 2 5 o i ]
Haploview 4.1 FF BEAT EBURF- 8000t , I Al s A
FH 2 (B A 4% SNP37 s W] ) JE AN P RE . SR XU
K, P<0.05FmzEFAEAGIFEL.

2 &R

2.1 Hardy-Weinberg “V- i FILi% B A - B ko 3
POARAE AL . BUAR T 78 s 15 41 5 %) W 24l CREBI 3& A
1$10932201 Fl rs3770704 o7 s o K A i) 08 ¢ (8 1 40 28 (.
Hardy-Weinberg V- V) & & ¥ R 4 (P>0.05), RHIAHF
SO BN AREA SR B ORI REIAR,, AMARBEIBEHLMBC, A7
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Block 1(12 kb)

Block 1(12 kb)
1 2

Depression Bipolar disorder type Il

BEl1 IPEREEAFNINAE [ BFERSH CREBI £ EHR% SNP i = 2 B A& HIA T
Fig 1 Linkage disequilibrium between the tagSNPs of CREBI gene in the
depression group and bipolar disorder type Il group

2.2 RdEAL. BRI I RIBERY AL 5 0 4l CREBI JEA

rs10932201 Fil rs3770704 {37 1 % &Pk Lo 4

f£ CREBI 3£ [H rs10932201 7 55, KUK I e fig 41 5
Xof BRZ A S AR H, 2R HAGIHEE L (=
427, P=0.042), PPARAE L5 X BRZH 5507 3 B 2 A 3R A
I, ZRIEGITFEX; WESEA . SUHE 1T BIEE 520 55
B B2 L AL A AT R LA, 2R TG E X
(1), £ CREBI 5 1s3770704 137 5., Teif 245 5
i SR B S A A, IARAEZH . XURH 11 280 e 5 2 53 i)
SRR g, ZRWEGEIFE L (R2).

F1 MEREMNAE R ERBAN R S3HEEA CREBI EH rs10932201 ER R MZE A EFME S H b (1, %)

Tab 1 Comparison of genotypic and allelic frequencies in rs10932201 loci of CREBI gene between the depression, bipolar Il disorder and control groups,

respectively (1, %)

Bipolar I disorder

Control group/n (%)

X’/P value (depression X/P value (bipolar Il disorder

group vs control group) group vs control group)

SNP Depression group/n (%) aroup/n (%)
Genotype
G/G 50 (13.9) 64 (17.0)
G/A 176 (48.8) 182 (48.3)
A/A 135 (37.4) 131 (34.7)
Allele
G 276 (38.2) 310 (41.1)
A 446 (61.8) 444 (58.9)

2.3 CREBI P rs10932201 il rs3770704 fi 55 2 ] ¥4
B
% 3 .78 CREBI #: 4 rs10932201 F1 rs3770704 i
22 TR A B R A, AT B IR BURE T 78 s i 4 v
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1.03/0.603 5.36/0.069
48 (11.5)
204 (49.0)
164 (39.4)
0.78/0.378 4.27/0.042
300 (36.1)
532(63.9)
G AR R 57.5%, S XFBRELAR L 22 S B A e it X

(=407, P=0.044) , FLAX S5 A7 A5 30 1 5 40
s U T 20 ik 41 5 K B A B 2% R
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Fz2 HIEBEEFANAE 1 BURRRSE S 5 5388 H CREBI EE rs3770704 i S EE R ME M EEAR 5 LB (n, %)

Tab 2 Comparison of genotypic and allelic frequencies in rs3770704 loci of CREBI gene between the depression, bipolar Il disorder and control groups,

respectively (n, %)

Bipolar Il disorder

X*/P value X/P value

SNP Depression group/n (%) Control group/n (%) (depression group vs (bipolar II disorder group vs
group/n (%) control group) control group)
Genotype 3.30/0.193 4.33/0.113
c/C 23 (6.4) 31(8.2) 19 (4.6)
C/T 149 (41.6) 135 (35.6) 155 (37.4)
T/T 186 (52.0) 213 (56.2) 240 (58.0)
Allele 3.14/0.081 1.16/0.218
¢ 195 (27.2) 197 (26.0) 193 (23.3)
T 521 (72.8) 561 (74.0) 635 (76.7)
%3 CREBIZEE rs10932201 1 rs3770704 fif = S5 B SHIEREFI AR 1 B RS C 14
Tab 3  Association of CREBI gene rs10932201 and rs3770704 haplotypes with depression and bipolar I disorder groups
Haplotype rs10932201 Depression Control group/% ¥ value P value . Bipolar I Control group/% x value P value
and rs3770704 group/% disorder group/%
A-T 61.5 62.3 0.70 0.430 57.5 62.3 4.07 0.044
G-C 23.6 21.7 3.54 0.059 21.7 21.7 1.84 0.176
G-T 13.4 14.4 1.27 0.215 14.4 14.4 1.36 0.258
A-C 1.5 1.6 0.01 0.942 1.4 1.6 0.06 0.797
2.4 rs10932201 {25 S CREBI JEPIRIE I G & (temporal cortex, TCTX) W5 CREBIFHEF #ik i 35 HH ¢

eQTL 3 Hr &4 R B/, 1s10932201 37 s 7 3 - iz J2

(P=0.048) (K2).

Affymetrix ID 2525073 stratified by rs10932201 (chr2: 208426257)

_.
<o
o

o
W

Expression level in log, scale

90t . = i
toe e B -
85} . . 3 - - . : 7
® . 0 3 o o o« o .

8.0 ° ° : .

CQTL AA AG GG AA AG GG AA AG GG AA AG GG AA AG GG AA AG GG AA AGGG AA AGGG AA AG GG AA AG GG
| CRBL WHMT TCTX OCTX FCTX HIPP MEDU PUTM SNIG THAL

P value 1.000 0.600 0.048 0.270 0.410 0210 0.990 0.520 0.150 0.560

Genotype counts: AA=23; GA=76; GG=35

Note: SNIG—substantia nigra, PUTM—putamen, MEDU—medulla, THAL—thalamus,
intralobular white matter, CRBL—cerebellar cortex.

2 rs10932201 fiL 53 F fii X CREBI BEE R IZH# M

Fig 2 Effect of rs10932201 on expression of CREBI gene in different brain regions
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A LR Ui e B A R T b 228 FR R F (brain derived
neurotrophic factor, BDNF) ZGEEH W H£IE, ]
IAVER RN RE . CREBI K& CREB W94 %A [H, &
P F Y o ik 2q32-q34 X 36k . /i 309 £ 100 AF 5 0 aE

1=2A
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Allele frequency: A=45.5%; G=54.5% Source: BRAINEAC

OCTX—occipital cortex, HIPP—hippocampus, FCTX—frontal cortex, WHMT—

CREBI F:[H 5 FMARAE N SUAH BS54 5, 1M H. CREB1 3:[H

22 S PEFE RGN A DO AT I B 22 5
ARG f i —TF 9T ¢ R, CREBI P mRNA ik

IR AE AR E 0 UUR B B S5 5+ B 22 S AT G2 R L

EN R %E/T CREBI #:[H 1510932201 {3/ 5 'ﬂfnﬁ[sﬁé%
WEMCEE, X5 ZATAFIT O AR, ERIE A O

FZ Wk B CREBI 3t rs10932201 47 5 5 3 ARAE TG
WEEESCH . SR, ARWESE & B CREBI M 1510932201
7 35, G SF A L R A3 A 40 R 5 00 I B B4 56, R
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rs10932201 37 5 AT BE S 1 WURH TT 20 B 55 14 % A XU ;B
R4y B @ 7% CREBI F£[H 1510932201 1 153770704 {17 45,
Z (B RE HE A-T SRR LA 00H T Y B i EL AT 3 1 A
Ky PE—2 1 eQTL 43 M7 7R 1510932201 37 15 22 A5 54 1
TCTX Y CREBI 3£ mRNA ik, 4875 1510932201 fif
REBWREAAY=IIRE, nTRER PR 1 28 6 4 2R 1
JRUBS: AL £

M2 ARSI Y R, AR 24 1 SO AT B8
TCTX THREW] i T /. TCTX 25 £ w2\ in T3k
e, AT OhRESE " BEAERFST [ HRGH rs10932201 £
S FACICMPATIIRE AR &, AL R 5 AR
KO EAEMISE . I, 1s10932201 4 45 £ 251 ] AEil
35 TCTX 1 CREBI 3 ) mRNA # ik 7K F- 5 8 CREB
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