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Association of pituitary homeobox 2 and histone deacetylase 9 gene polymorphisms with MRI findings of ischemic stroke
HUANG Gui-feng ,GUO Xiao-jing ,CHEN Zhao-xia,YANG Jia-lei, HUANG Jiao ,LONG Jian-xiong ,SU Li
( Department of Epidemiology ,School of Public Health ,Guangxi Medical University ,Nanning 530021 , China)

[ Abstract] To explore the association of pituitary homeobox 2 ( PITX2) gene(rs6843082 and rs2200733) and histone
deacetylase 9( HADC9) gene(1s2107595) polymorphisms with MRI findings of ischemic stroke. Methods The data of brain MRI from 631

Objective

ischemic stroke patients were collected, including sites, amount, size , and influence on surrounding tissues of lesions. Sequenom genotyping
technology was used to detect the genotype of rs6843082,rs2200733 and rs2107595 in peripheral blood of all patients. Then PLINK software
was used to analyze the association between the polymorphisms (including additive model ,dominant model , recessive model and allele model )
and the MRI findings. Results The additive model, dominant model and allele model of rs6843082 were related to the occurrence of
ischemic stroke in occipital lobe( P < 0. 05). The recessive model and dominant model of rs2200733 were related to the occurrence of
ischemic stroke in occipital lobe and temporosphenoid lobe respectively (P <0.05). The dominant model of rs2107595 was related to the
occurrence of ischemic stroke in thalamus and parietal lobe (P <0.050) ,and recessive model of rs2107595 was related to the occurrence
of ischemic stroke in occipital lobe (P <0.05) . The polymorphisms of the three gene locus were not related to the amount,size or influence
on surrounding tissues of lesions (P >0.05). Conclusion PITX2 and HADC9 gene polymorphisms may be associated with the MRI
findings of ischemic stroke.
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%£=5.0 cm; (2) FHEFE: B2 3.0 ~ <5.0 em; (3) /ME
BB EHA1.5~3.0 em; (4) B HASZE . 542 <1.5 em,
1.3 ERASR A ERE T AL KGR ERE
2 ml A} JEEIKINF £ R0 O RRBTEE T, BT 4°C kAR
PRAFIETF 7 d NEREGE N 41 DNA, DNA 42 BUR HI b 5t
AR WA PR vl S 4 DNA SR EGGR & (it
D20151210) , ™ 4542 R U6 BH -5 (9 20 BRI A T4 A, S0 e I
F - 80°C VKA 17 75 FH o 1s6843082 152200733 152107595
FEROL BB 1t 5 | WG S BE TR 3 7RG D) 2 phy ol
AR (b st A BR 2 ) ™ A i BR S 00 B A AR 5
J, {81 Sequenom Assay Designer 3. 1 %4 ( Z£ [E Sequenom
) #FT i, R MassARRAY iPLEX - £ ( 3£ /5
Sequenom /A 7)) HEAT I Ar BURG I, EZALHE: (1) 519
Bt BT IF AN LR 15 (2) PCR &84 /) ; (3) PCR
FENEAR N < FH T 2 5 SR A 2 i 85 %) IOt SR AR 1
=18 ( deoxyribonucleoside triphosphate , dNTP) ; (4 ) FiE{d
SN 5 (5) 4 Rg g4k - Sl Ak AT A 52 W 7= 5 (6) ith | AR
KT RERI 5 (7) it 45

*x1 s|¥F5
V7 85, 519 J¥ 51
1s6843082 LES Y 5'-ACGTTGGATGGGTGTCCTGGGATTTGTATG-3’
TEs14 5'-ACGTTGGATGACTGTTGGTGATGAGTGGTG-3’
AR A E | Y 5'-CCCCCTGGTGCATAACAGCC-3'
152200733 Bt/ L] 5"-ACGTTGGATGCCCCAAACTTTCTGGAAAAT-3’
TEs I 5'-ACGTTGGATGTTGGTGGTACTTGGGTTTTG-3’
AT SLTE (T | By 5'-GTACTTGGGTTTTGATTTTGAT-3’
152107595 LuES Y 5"-ACGTTGGATGCATTGAGAAGGATGAGGAGC-3’
TEEY 5'-ACGTTGGATGTTTGTGTGCTTGTACATTC-3’

RIS [ 4 N

5'-GTGCTTGTACATTCTTTTTTG-3'

1.4 it 354 FH PLINK %44 (http://pngu. mgh.
harvard. edu/ ~ purcell/plink/ ) 43 #1 16843082, rs2200733
Ko vs2107595 Zo385 1 5 ke i P i A v i 3 MRT AR5 36
PR ) ORIBE o FEA Tk PR 22 M ) SCIBR J3 A i >R FH 1Y
AL BERUAT PR RL (A A /A A /AA,) | P S Y

(AA, +AA/AA) BRIHERRRI (A A /A A, + ALA) UL R
NIRRT (A /A)) o A, FRIR/ANENIERIAL A, FR
FELE SRR, CHKE E H FL A HE (odds ratio,OR ) J H:
95% E{Z X 8] ( confidence interval ,CI) F/n, LI P <0.05 3
EFAGE R
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2.2 631 4k do b A P B H 49 PITX2 F= HADCY % B
% AME N 16843082 (A < G) . 1s2200733 (C < T) K&
rs2107595 (T < C) i s Y FE K AL A3 A1 43 S A AL A, (A A,
e AVA, g3 HOs RN S A L 3R 2

T2 BRIMMEMZEREER PITX2 1 HADCY ERE ZSMER (n)

L 4 iy e A A A PR WA 7 A 3y e AR

fir 4 (A/A,) (AA /A A,/AA,) (AA, +A,A/AA,) (AA /A A, +AA,) (A/A,)
1s6843082 A/G 33/231/367 264/367 33/598 297/965
1s2200733 C/T 149/325/157 474/157 149/482 623/639
1s2107595 T/C 82/300/249 382/249 82/549 464/798

2.3 AW % AME MRI LI XK ME  1s6843082 1y
TIAAR TR G P AR TR | 25 A7 i PR A 7R 5 e i e i A o
AEAERL A7 CHR (P < 0. 05) 51s2200733 Ay Bt Al 5
ot i i A o e 2 ZE A I rs2200733 114 5 AR 7Y 5 e 1
PR i 24 v A A AR 35 A OCHR (P < 0..05) 51s2107595 (1)

x3

PSR 55 gl ot e i A v A A i B T | B A
S P B A R & AR AR RL 3 SR Bk (P <0.05)
rs6843082 .1s2200733 . 1s2107595 £ 25k 5 k% B i 4t
KN K g b X JE) [T 2 4R B 2 i 3 TE R Bk (P > 0.05)
WH#3~5,

16843082 &S MEE KRB Sk ik h EE MRI RIA KB

IPERRI(A A VA A/ AA,)

BEBI(AA, +AA/AA,)

FEBIR (A A/AA, +A,A,) SEEERBIRI(A /A,)

MRI 23
n OR{#(95% CI) P n OR {#(95% CI) P n ORA1(95% CI) PAi n OR {#(95% CI) P
kI JEIETIX. 15/89/157 0.931(0.713 ~1.217)  0.601  104/157 0.869(0.630 ~1.200) 0.394  15/246 1.192(0.590 ~2.412) 0.624  119/403 0.932(0.715 ~1.215) 0.604
JCEE 11/73/1260.925(0.700 ~1.224)  0.585  84/126  0.893(0.637 ~1.250)  0.509  199/11 1.003(0.476 ~2.109) 0.995  95/325 0.926(0.701 ~1.223) 0.588
T 10/48/70 1.232(0.897 ~1.693) 0.198  58/70  1.195(0.808 ~1.766) 0.373  10/118 1.769(0.820 ~3.817) 0.146  68/188 1.230(0.901 ~1.682) 0.201
MG 2/31/56  0.764(0.513~1.139)  0.186  33/56  0.793(0.500 ~1.260) 0.327 2/87  0.379(0.089 ~1.612) 0.189  35/143 0.768(0.517 ~1.140) 0.189
AN 2718730 0.908(0.553 ~1.492)  0.704 20730  0.921(0.511 ~1.660) 0.784 2/48  0.739(0.172~3.183) 0.685  22/78 0.910(0.556 ~1.488) 0.706
) 6/64/82  1.114(0.822~1.508) 0.486  70/82 1.254(0.869 ~1.811) 0.227  6/146  0.688(0.279 ~1.699) 0.418  76/228 1.112(0.824 ~1.500) 0.489
Toing 5/50/91  0.797(0.577 ~1.100) 0.167  55/91  0.798(0.546 ~1.167) 0.245 5/141  0.579(0.219 ~1.527) 0.269  60/232 0.800(0.581 ~1.101) 0.170
et 3/34/74  0.664(0.457 ~0.966) 0.033  37/74 0.645(0.419~0.993) 0.046  3/108 0.454(0.136 ~1.514) 0.199  40/182 0.670(0.463 ~0.970) 0.033
wini 3/33/61  0.787(0.537~1.152) 0.218 36/61  0.792(0.507 ~1.237)  0.306 3/94  0.536(0.160 ~1.793) 0.312  39/155 0.790(0.514 ~1.153) 0.221
Bt 3/17/33  0.890(0.548 ~1.447) 0.639  20/33  0.830(0.465 ~1.481) 0.528 3/50  1.096(0.323 ~3.718) 0.883  23/83  0.892(0.551 ~1.443) 0.642
PEIEfA 1/13/12 1.342(0.721 ~2.497)  0.354 14/12 1.657(0.754 ~3.642)  0.209 125 0.716(0.094 ~5.455)  0.747 15/37  1.334(0.722 ~2.467) 0.356
Wk E Z ikl 15/138/221 0.862(0.661 ~1.125)  0.274  153/221 0.911(0.660 ~1.256)  0.568  15/359 0.555(0.274 ~1.122) 0.101  168/580 0.865(0.665 ~1.125) 0.278
UL 18/93/146 1.160(0.889 ~1.513)  0.274 1117146 1.098(0.889 ~1.515)  0.568  18/239 1.803(0.889 ~3.646) 0.101  129/385 1.157(0.889 ~1.505) 0.278
Wikt K/ KAEFE  3/15/33 0.828(0.501 ~1.369)  0.461 18/33  0.741(0.408 ~1.346) 0.325 3/48  1.146(0.337 ~3.893) 0.827  21/81 0.830(0.504 ~1.367) 0.465
EAE 4/27/32 1.289(0.849 ~1.959) 0.234  31/32  1.393(0.827 ~2.346) 0.213 4/59  1.260(0.428 ~3.708) 0.675 35/91  1.283(0.849 ~1.940) 0.237
JMESE 3/54/101 0.734(0.508 ~1.062)  0.101  57/101 0.771(0.504 ~1.181) 0.232  3/155 0.296(0.070 ~1.256) 0.099  60/256 0.738(0.513 ~1.064) 0.102
PRBRMERTAE  23/135/201 1.249(0.955 ~1.634) 0.105  158/201 1.231(0.893 ~1.696) 0.204  23/336 1.793(0.839 ~3.834) 0.132  181/537 1.244(0.954 ~1.622) 0.107
ﬁkﬂ 'iig‘"mg:w 1/12/24  0.743(0.407 ~1.355)  0.332 13/24  0.740(0.370 ~1.482)  0.396 1736 0.489(0.065 ~3.673)  0.486 14/60  0.746(0.411 ~1.355)  0.335
() kRN
T in FOR A e B R KK
F4 12200733 SAEMEFEER SERMEKZE R EE MRI R XEK
MRI %5 SRR (A A /A A/ AA,) BAEIR(AA, +AA/AA,) Kb (A A /A A, +AA,) ENERBAL(A/A,)
: n OR {#(95% CI) P n OR {#(95% CI) P n ORAH(95% CI) P n OR {#(95% CI) P1H
FkEIRAL BRI 68/134/59 1.181(0.940 ~1.484)  0.154 202/59  1.234(0.851 ~1.787)  0.267 68/193  1.257(0.868 ~1.820)  0.226  270/252 1.175(0.939 ~1.470)  0.159
WEHE 527110748 1.103(0.869 ~1.400)  0.419 162748 1.179(0.799 ~1.740)  0.407  52/158  1.099(0.747 ~1.619)  0.631  214/268 1.100(0.870 ~1.390)  0.426
BT 23/77/28  0.934(0.707 ~1.234)  0.631 100728 1.232(0.774 ~1.960)  0.379  23/105  0.655(0.400 ~1.074)  0.094  123/133  0.936(0.711 ~1.232)  0.636
EM 20/44/25  0.901(0.652~1.243)  0.525 68/25  0.824(0.499 ~1.362)  0.450 20/69  0.928(0.543 ~1.585)  0.785 88/94  0.904(0.658 ~1.241)  0.531
UM 13/22/15 0.941(0.621 ~1.425)  0.773 35/15  0.755(0.401 ~1.422)  0.384 13/37  1.150(0.594 ~2.225)  0.679 48/52  0.942(0.626 ~1.418)  0.776
@it 35/81/36  1.017(0.782~1.321)  0.901 11636 1.089(0.711 ~1.669)  0.695  35/117  0.958(0.622~1.476) ~ 0.845  151/153  1.016(0.785 ~1.315)  0.903
Wi 32/79/35  0.979(0.751~1.277)  0.876  111/35  1.066(0.692 ~1.641)  0.772  32/114  0.883(0.566 ~1.376)  0.582  143/149 0.980(0.754 ~1.273)  0.878
Bt 18/61/32 0.751(0.558 ~1.011)  0.059 79/32  0.781(0.495 ~1.234)  0.290 18/93  0.575(0.334~0.988) 0.045  97/125  0.758(0.566 ~1.015)  0.063
Wit 19/46/32 0.742(0.542 ~1.016)  0.063 65/32  0.621(0.389 ~0.992)  0.046 19/78  0.757(0.442 ~1.298)  0.311 84/110  0.750(0.551 ~1.020)  0.066
B 11/28/14 0.906(0.604 ~1.357)  0.631 39/14  0.916(0.483 ~1.735)  0.788 11742 0.835(0.419 ~1.666)  0.609 50/56  0.908(0.610 ~1.353)  0.637
BElkiR  7/13/6 1.116(0.635 ~1.963)  0.702 2006 1.109(0.437 ~2.812)  0.828 7/19  1.201(0.495 ~2.916)  0.685 27/25  1.113(0.638 ~1.939)  0.706
WIkEECE Z Rkt 87/196/91 1.010(0.804 ~1.269)  0.931  283/91  1.076(0.745~1.550)  0.700  87/287  0.953(0.657 ~1.385)  0.802  359/378 1.010(0.807 ~1.264)  0.932
HURiE 62/129/66  0.990(0.788 ~1.244)  0.931 191/66  0.931(0.645~1.342)  0.700  62/195 1.049(0.722~1.523)  0.802  253/261 0.990(0.791 ~1.240)  0.932
Wikt KAEFE 12/24/15 0.902(0.597 ~1.361)  0.622 36/15  0.778(0.414 ~1.463)  0.436 12/39  0.995(0.507 ~1.954)  0.988 48/54  0.904(0.603 ~1.357)  0.627
PREFE 19/31/13 1.282(0.880 ~1.867)  0.196 50/13  1.306(0.690 ~2.474)  0.412 19744 1.455(0.821 ~2.583)  0.199 69/57  1.272(0.879 ~1.840)  0.202
JINEERE 30/85/43  0.879(0.653 ~1.183)  0.396  115/43  1.007(0.625~1.624)  0.977  30/128  0.685(0.405 ~1.156)  0.157  145/71  0.883(0.659 ~1.182)  0.403
JEBHERIGE  88/185/86 1.091(0.870 ~1.369)  0.450  273/86  1.121(0.780 ~1.612)  0.537  88/271  1.123(0.774~1.631)  0.541  361/357 1.088(0.871 ~1.360)  0.456
ﬁ%iﬁgiﬁ/m 11/17/9  1.158(0.718 ~1.867)  0.548 28/9  1.032(0.476 ~2.238)  0.936 11726 1.398(0.674 ~2.902)  0.369 39/35  1.152(0.720 ~1.844)  0.554

T i FoRA MR PRER R (1
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RS5 2107595 SARMUEERE SELNMHRMZE G EE MR R KE
MRI 5 TR (AL A/ AA/AA,) BRI (A LA, +AA/ALA,) KR (A A /A A, +AA,) ERERI(A /A,)
" OR(95% CI) P n OR [8(95% CI) P n OR {1(95% CI) Pia " OR {(95% CI) P
WKL SO WK 37/126/98 1.123(0.888 ~1.420) 0.3 163/98  1.147(0.829~1.588) 0.409  37/224 1.193(0.748~1.903) 0.450  200/322 1.12(0.888~1.412)  0.338
WHE 29/107/74 1.180(0.924~1.507)  0.186  136/74  1.307(0.928 ~1.843) 0.126  29/181 1.112(0.684~1.809) 0.668  165/255 1.175(0.923 ~1.496)  0.190
BT 16/58/54 0.914(0.684~1.222) 0.545  74/54  0.868(0.585~1.287) 0.88  16/112 0.946(0.527~1.697) 0.852  90/166 0.916(0.688 ~1.220)  0.549
R 10/57/22 1.385(0.999~1.921) 0.051  67/22  2.195(1.317~3.658) 0.003 1079  0.826(0.409 ~1.669) 0.595  77/101  1.373(0.996~1.894)  0.053
AN 7/20/23 0.874(0.566~1.351)  0.546  27/23  0.747(0.418~1.336) 0.326  7/43  1.098(0.477~2.531) 0.826  34/65  0.877(0.570~1.349)  0.550
W 25/64/63 1.043(0.797~1.318) 0.758  89/63  0.897(0.619~1.300) 0.565  25/127 1.457(0.875~2.428) 0.148  114/190 1.042(0.798 ~1.361)  0.761
T 22/56/68 0.864(0.655~1.141) 0.303  78/68  0.683(0.470~0.992) 0.045  22/124 1.257(0.741~2.131) 0.396  100/192 0.867(0.659 ~1.141)  0.308
B 23/51/37 1.034(0.763 ~1.400) 0.831  74/37  0.723(0.479~1.093) 0.125  23/88  2.042(1.198~3.480) 0.000  97/125  1.033(0.765~1.3%4) 0.833
W 14/44/39 1.0I8(0.739~1.403) 0.912 5839  0.964(0.620~1.49)  0.87  14/83  1.156(0.621~2.151) 0.647  72/122  1.018(0.741~1.397) 0.913
G0F 10/24/19 1.250(0.830~1.884) 0.286  34/19  1.183(0.659~2.124) 0.574  10/43  1.634(0.787~3.395) 0.188  44/62  1.244(0.830~1.864)  0.290
BHIEA 212712 0.751(0.409~1.379)  0.356  14/12  0.751(0.342~1.652) 0.477  2/24  0.547(0.127~2.358) 0.418  26/36  0.756(0.415~1.378)  0.360
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