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[HE] BH KT ANRIL,.PON AR & 3 X E & B 3t &M 8 fe o i A 7 (1IS) B A= 42 45 (PSCD 89 % v, 7%
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[Abstract] Objective To evaluate the association of the ANRIL and PON gene with cognitive impairment in acute
ischemic stroke (PSCI) using single nucleotide polymorphisms (SNPs) as gene marker and any possible interactions be-
tween specific genotypes and traditional risk factors for PSCI among a Han Chinese cohort. Methods The samples con-
sisted of the Han people with first-ever ischemic stroke (IS) at the age of ranging from 17 to 70 years. The cognitive
function was evaluated at 2 weeks after IS onset according to the Chinese version of Mini-Mental State Examination
(MMSE). The SNPs were detected by SNPscan methods based on polymerase chain reaction principle. Allelic and geno-
typic frequency differences were evaluated using a Logistic regression model. The interactional analyses were performed
using the multifactor dimensionality reduction test. Results A total of 255 patients were entered into the study and 88
patients were diagnosed as PSCI (34.5%). We found an association between the rs10116277 G allele (OR=0.128,P =
0.001), rs1333049 C allele (OR=1.472,P=0.038), rs12026 (OR=2.595,P =0.015)and rs7493 GG genotype (OR =
2.597,P=0.015), and rs3735590 A allele (OR=1.731,P =0.034) and PSCIL. In addition, we also found interactions
for PSCI risk between SNPs in the ANRIL and PON gene and traditional risk factors, including: rs10116277 TT geno-
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type, 151333049 CC genotype and high levels of hsCRP (OR =5. 049, P=0.005); rs10116277 TT genotype, rs1333049
CC genotype and infarction volume (OR=38. 322, P=0.001); rs10116277 TT genotype and carotid stenosis (OR =4,
067, P=0.001); as well as rs3735590 GG genotype and infarction volume (OR =5.176, P<C0.001). Conclusion The

ANRIL and PON SNPs as well as the gene-environment interactions play an important role in PSCI in a Han Chinese co-

hort.
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8/10 J7, BET- %N 114, 8/10 J5H* i e fi 4 2 v (Ts-
chemic stroke., IS) /& i 26 v (1) E 2R AY L 5 BT A il 2%
H 43. 7% ~78.9% M. A E A R AR B
M 70V AR A TR T 3 A R 2 th BUAS R A R
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T AN P A 97 M R EE N AR 5 B A W
815 15 S, BIF 5T & B, 24 Y6 WA 488 43 w3 IR F gt
e by B R L B — A 4 N 4L O B A BT (Ge-
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K E=90 mmHg., @ WAL & LR F B4 H I E 1
UL b B E] R T — A AR B O YRR R A
W &> — L BN R F—4E)0 Y @ i i 5 4 12 Wi
it v [ N IR S B YA 48 B (2016 ARETT RO - H Il
=RBE(TG) =1, 7 mmol/L (150 mg/dD) . IfiL 3¢ AH & f
(TC)=5. 18 mmol/L (200 mg/dl) . & % J¥ §§ & A
(HDL-C)<{1. 04 mmol/L (40 mg/dD K% FE g H
(LDL-C)=3. 37 mmol/L(130 mg/dD), O#HE&EZE X
i BMI = 24 kg/m’® . @ 8) bk B 75 72 B . A6 e KRB
Pefr & R NASCET Jr i it 58 5 8l kg 7 22, 4% 351
SBKBRAE R B 3 IEH VR (120 ~49%) .
BEREAE (5090 ~ 69 %) L E R AE (7096 ~99 %) | 1 4
P 2 CafiL #4326, IR 5 T ) . @A BE 1w R A X
(CT/MRD : #4& Pullicino 23 2%, ¥ I # 4% i £ 43 A
Ko N Horp N B kE<<4 mL, PO SEAE 5~
10 mL, KFEFEA>>10 mL.,
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1.2.2.1 ANRIL SNPs i si (936  #RYEAE Hap-
map 5 E (HapMap Data Phase I1I/Rel # 2, Feb09,
on NCBI36 B36 assembly, dbSNP b126) /1 $k 15 # +
FAE R R I ARER T A SNP 3 [543 750405
PRk th 2 =0, 8 H e /NGEAL S AR (MAF) > 5%
i) SNPs fE R b5% SNPs, i+ 5'F1 3" 3 X L) & 3k
B X (UTRs) ) SNPs 99 A 3 #r. fieJm, 15 4
SNP i 5 44 A 5> . 4 45 rs2184061, rs7044859,
rs10738607, 1rs1537375, 1s1004638, 1rs10738609,
rs10757278, rsl0757274, rs2383206, rs1333049,
rs1333040, rsl10116277, rsl0757269, rs1537378
rs7865618,

1.2.2.2 PON i SEHE  BE5E A6 I I 5 90 Bl
DIRE i 88 2 W 0 8, 2295 e 9 > 7 81 (rs12026,
rs3735590., rs662. rs705379. rs705381., 1rs7493.
rs854560,rs854571 Hl rs854572)

1.2.2.3 DNA $2H BB 326l & Hh i ko 2
mL TR & EDTA-K2 (K3) HL 7 19 2354, T — 80
CUKFEARAE . R a0 TIANGEN 23 &) 42 44t i 1fi %
S K20 DNA 42 Bl ) & (TIANamp Blood DNA
Kiv) (B0 AD , H 565 : DP348) #2 Bt DNA,
1.2.2.4 SNPs 4 A % ] SNPscan J5 % (Cat # .
GO104K, g R ZEWRIHEARAFD x4 R EMR
ARty SNP {5 8 & MURE R 51 9 1 00 A6 3% 3 5 i AR
FRIGHEM L, 58 PR R 1T . ODNA KA M
FEETE 30 ~ 50 ng/ul, QFEA SR 2.5 ul 4x
DNA lysis Buffer, 78 PCR ¥ - 98 °C,5 min 24 f# .
ORI < i 2% DNA KEA, INA 10 pl R
MR AW -3 000 rpm &0 0.5 min, £ PCR {X$% L)
TRFEAT -4 MEA L AFE94 CL1 min, 58
C,4 h; 5 4,94 °C,2 min, 72 CHFE, @LEHN
PCR B CREDFEAR AT A PCR N BEAS R 45
PoHE A8 N MY Y L ul i 19 ul
PCR #iliR A ¥ - 3000 rpm &0 0.5 min. %X J5 7 PCR
I TR BT —4,95 °C,2 min Z M, 58 —
9 MR 94 °CL20 BBAEME, B IRTEI 62 °CL40 72
B K U5 S5 MEHRREAL 0.5 °C),72 CHEMH 1. 5 min;
W =HE .25 MEFR .94 °CL20 FRAEME B IRAEIR 57 C,
40 FHB k.72 CHEM 1.5 min; 45 P44, 68 °C 60 min
fEAf, ©PCR 9 I ABI 3730XL Ml £ 1% : PCR =4
B 10 %5 )5 B 1 ul 5 0.5 ul Liz 600 SIZE STAND-
ARD,8.5 ul Hi-Di {£4J,95 “C 44 5 min J5 £ ABI
3730XL MFAL . ©%Hs 5347 - ABI 3730XL Ml X I
W 4R 1Y I 46 B s FH A GeneMapper 4. 1 (AppliedBi-

osystems, USA) 734 .

1.3 Guitegirtr R SPSS 21. 0 S it sk fr 48t 2%
IR TFEREVERILL o+ FoR, AR IE SR R L
M(P,, Po) s A A TLECR ¢ A 35 5% Wilcox-
on BRAIK B . THECTE R AL ] H R XP KR 58, SR
PEFAE COR ) Je H: 95 %6 & A7 X 8] (CI) 3R 75 Y A1 3¢
JE . R AL HE A LG A B P RN P s A 2 3 st
LAY 53 By 5t 4% KR . 2 B B 4 7 (Multifactor
Dimensionality Reduction, MDR) 8§ F 3 43 #7 32 H.4E
FH » foe A A5E 70 346 58 A0 1 T e R I 3 SF- 8 KG 4f E (Tes-
ting balanced accuracy, TBA) 28 X ¥ iF — 2 1
(Cross-validation consistency, CVC), %t 1000 X &
B GG A e P H., £ M % Logistic 71557 H
PR, E ARG ER R E E Sb A 5 K E o
=0.05, P<<0.05 WESAGITFE X,

2 H#R

2.1 —fweRl BEEIN], S g A 312 ] Sk IS AR
H YA A HER: A o L 3t 255 i) 1S B g A ARHE S
I3HT . ARPE MMSE 30, 88 il s # A7 A8 I AT 40 . A
HUAR A W R 34, 5% AR (64. 01 £4. 51D %,
B 52 B Lok 36 B INHNIE R 167 4], 4 % (62. 03
+£5.65) %, B 91 B, Lotk 71 ] PP AR 2
E T =R TP N NS E i K T o8 2y N 3 U N R N
FRBESE (AR 52 AU AL | 35080 ik o 3 B Bk % RS hs-CRP
. INHNIEH IS BE A MRS Z UL, 95 1] 20 5 %) Bf
RN FGE T2 R AE NI R AR S, ULk 1,

2.2 SNPs T 78 B RFEAS 19 T A st 14 B X
T2 W% AR, £ 0 Logistic [958R, 5
AR T 2 PSCI ) & 6, rs10116277 G 454
SE R MBS & KU B /N (P =0. 001), 151333049 C
S HE PR L rs12026 Fl rs7493 7 5 GG B DL K
rs3735590 v i A AF AL PRGN T &R K (P <<
0.05), W% 2,

2.3 ZZHAEM B R MDR 8074 S HE
PSCI W] G Y 5 - ], L DR 4% & A5 6 R 38 38 B PR
152, PSCI A% 4 fa 6 I R 43 M b P<<0. 10 By BRI 3R
WA S H AT . FRAT & B AE FE IR -3 X 52 B A
Oy BT, = By 32 HOBE A rs10116277. rs3735590 Al
rs7493 I ARM AL, AE 5L 1% Gt fa I IR R 28 B 40 B
H, ANRIL rs10116277,rs1333049 Fll hsCRP = &
H..rs10116277 ,rs1333049 FlA5 0 1o A 56 A9 = By 52 5.
rs10116277 ,rs1333049 1A Hp i AU SEAR B = B 22
H.,rs10116277 F v 5 B 80 8f ik B¢ 245 09 — B 2¢ B,
rs10116277.,rs1333049 1 65 % K L b ABER = 52
H.,PON 1s7493 5 45 fil] i 4 58 — Bir 3¢ H., rs3735590
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Table 1 The clinical features of PSCI and controls samples
IV PR A A/ e e PR 22 PSCI(n=88) X MAZH (n=167) OR . %95CI P P’,OR.95%CI*"
R () 65(62, 67) 54(60, 66) — Z:O 5120'@580 —
AR S B =>65/<C65 45/43 66/101 1.601,0.952~2. 695 0.075 0.111
T/ 52/36 96/71 1.068.0.633~1. 804 0. 865 —
HE 34 68 0.917,0.540~1.555 0.747 —
W S 37 55 1.477.0.868~2.516 0.15 —
R 16 23 1.391,0.692~2.796 0.352 —
e 1M 54 100 1.064,0.6271. 806 0.818 —
Bl PR 25 39 1.302,0. 725~2. 340 0.376 —
i by - 8 6 6 1.963,0.614~6.278  0.398GELEAIE) —
A BE AR R i AR/ /N TETBD 54/34 21/146 1.99,5.88~20.83 <0. 001 <20.001,8. 387.4. 144~16. 975
FEFEFB A/ A A7 D 27/61 76/91 0.530,0.307~0. 915 0. 022 0.036,0. 464,0.227~0. 950
I Ag 5 57 107 1.031,0.601~1. 769 0.912 —
UNCATIR 28 43 1.417,0.807~2. 491 0.224 —
1= IR R 11 23 0.894,0.414~1. 932 0.776 —
2 hs-CRP 54 60 2.832,1.662~4. 826 <<0. 001 0.006,2.690,1. 328~5. 446
1o [ Y 2 e 2 56 121 0.665,0.383~1.155 0. 146 —
AEFE A IS(NIHSS™>5) 47 37 4.028,2.311~7.021 <20. 001 0.003,2.826,1.425~5. 607
SCAR R EE (CCH /AR 10/78 17/150 1.131,0.494~2. 588 0.770 —
Fish Pkpe s ChEE /R 36/52 120/47 3.688,2. 144~6. 344 <<0. 001 <C0.001,4.912,2. 406~10. 028
40 ik P9 o R 32 49 1.376,0.796~2. 379 0.252 —

1. @. BRI 56 P T logistic 1IH 4347, W& T 4R (=65/<65) ABFEHAL 7 M /A A7 0D A SERBLCR /) |

PeAs Ch i /) A8 495 % C1 RAE P A RIT¥ B UA S,

55 R v T FRURE BE AR FR ) B 2 A AR AR A
TBA, $Xifi, 7£ Logistic [ )94 #7 i, H4 ANRIL
rs10116277. rs1333049 1 hsCRP, rsl0116277.
rs1333049 A o 1] BLAE S8 AR R, rs10116277 0 h EE
JE S kB4 . PON rs7493 F1A Ml ik 4 E L rs3735590
R T AR FEAR FR A AR B A e it 7 2 3, WLk
3. Logistic [ 4 #7 FH o 3F Ak 55 A 3¢ B AL XS PSCI
PB4 I, IR B B AR IR, AR AF ST & B, #5 7 ANRIL
rs10116277 TT K % Al rs1333049 CC P A0 1) 55
hsCRP f#34 , & 4= 2 PSCI By He R Ky 5. 049 1% (OR
=5.049,95%CI ;1. 650~15. 448, P =0. 005) ; # 4§
ANRIL rs10116277 TT £ K B, rs1333049 CC % A
TR (8 A ] B G A AT AR R AR 2Pk PSCI I Ly
8.322 f5(OR =8. 322,95% CI : 2. 458 ~28. 171, P =
0.001);3rs10116277 TT #5744 & Jin b 35 s ik v o B 5k
%5 ,PSCI kKA R 4. 067 f5 (OR =4. 067, 95% CI :
1.832~9. 027, P =0. 001);rs3735590 GG #% &
K i BURE BE L PSCL & 42 %R 5. 176 fi5 (OR =
5.176,95%CI ;2. 343~11. 436, P <C0.001), HE=x
N AR WG

3 itig

", H

=2 N

= hs-CRP R 52 7 A< vp 55080 ik

A B 5 38 2o 4 B Bl ik ok A A AR A OC KR ANRIL
5 PON 1) SNP fii s 5 PSCI % ik KR A & 1, % 3
THH PSCL ¥ £E WLl 48 b5 . A BF5R 0 KB, 5 4
SNPs i S5 5200 T 2k PSCI 1 & 9% ,rs10116277 G %
7 HE D EHL A AR 3P RL 0 L rs1333049 C 51 KA rs12026
I rs7493 GG FE K BY | rs3735590 A ZE{7 FEH BN T
PSCIT % ik KU

ANRIL Yok 9p21 Xk — B K 3.8 kb Ay Ik
s RNA, 72 25 7 3 Ik ok B 6 10 52 0% 19 &
AR e R RURE RO B o ANRIL F 8 i 5 2
S FICAZ fE 1 o b G I I 4 fA R oo i | T A
AD i f B A b, ANRIL @ 5% B8 300 il 93 12 A 2% E X+
AN TRk AR 2 g i A K, X SR AD
KR BB . B 5E & B, ANRIL rs10116277
7 o5 XL I A6 A7 R 1S T N B AR e KOS AR kAR
145 £55 . e A RE b IR 3 ik o5 R M R
J& . rs10116277 MR A 4 47 2 0 5 i B0 UL 9
Ui, e E AD ARE P SE & Bl rs1333049 C 4
PN TR & M AD B & A 1R KRR
H1,1rs1333049 C 47 ZE BN T VaD g & P
AD ) %905 KB
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Table 2 The distribution of allels and genotypes of 5 SNPs with significant statistically in ANRIL and PON gene among PSCI and controls groups
SNPs PSCI A IE PRI (OR ,95% CI, P) WAL R AP =5 OR’,95%CI1", P
FER A/ MA (n=288) (n=167) D R A D R A
rs10116277
0. 264, 0.128,
GG 5 31 — 0.099~0. 706, - - 0.038~0.434, -
0. 005 0.001
GT 30 60 — — — — — —
1. 813, 1. 889,
TT 53 76 1.073~3.063, - - 0.968~3.689, - -
0.025 0.062
0.511, 0.511,
G 40 122 — - 0.337~0.776, - - 0.337~0.776,
0. 001 0.001
rs1333049
1. 467, 1. 331,
cC 24 34 — 0.804~2.677, — — 0.625~2.836, —
0.211 0.459
GC 48 82 — — — — — —
0.505, 0.552,
GG 16 51 0.268~0.953, — — 0.245~1.242, — —
0.033 0.151
1.472, 1.472,
C 96 150 — — 1.020~2.124, - - 1.020~2.124,
0.038 0.038
rs12026
1.672, 1.713,
cC 6 7 — 0.544~5.138, — — 0.431~6.802, —
0.544 0. 444
CG 16 56 — — — — - —
1.817, 2.595,
GG 66 104 1.023~3. 230, — — 1.208~5.575, — —
0. 040 0.015
0.714, 0.714,
C 28 70 — - 0.441~1.156, — — 0.441~1.156,
0.169 0.169
rs3735590
1. 94, 1.579,
AA 4 4 — 0.473~7.954, - — 0.302~8. 264, -
0.576 0.589
GA 24 30 — — — — — —
0.548, 0.476,
GG 60 133 0.305~0. 984, - - 0.222~1.021, — -
0.043 0.057
1.731, 1.731,
A 32 38 — — 1.039~2. 885, - - 1.039~2. 885,
0.034 0.034
rs7493
2.371, 2.854,
cC 6 5 — 0.703~7.999, - — 0.623~13.079, —
0.269 0.177
GC 16 58 - - - - - -
1.817, 2.597,
GG 66 104 1.023~3. 230, — — 1.206~5.575, — —
0. 040 0.015
0. 740, 0.740,
C 28 68 - - 0.456~1. 201, - - 0.456~1. 201,
0.222 0.222

AR T 5 H G2 8 SCRIAL AR 19 154 W 5 SNP. BT IR 2 3514 5 PSCL 2 A R A 3 s MA. 20 UL A5 437 BE X (Minor al-
lele) , MAEREAL . D, KE 5t A% M A0 Co DL A5 07 56 PR B/ JFC 2 B PR A0 45 F B0 ) 5 R It gt % A 28 (/0 DL 45 o7 5 TR 28 /1 R R 5 OF 803l ) 5 AL S5 B TR
B GLAGEA HE D/ WAL 3L KD 5 OR 95 %6 CT' P! 2 R R 4 M 8 1 LR A8 i - RAE (R B R ZE BB A7 & hs-CRP AR ER BRI A oy, ) kB %%
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Table 3 The interactional models of ANRIL, PON gene and traditional factors for PSCI

LHFEE e Training BA Testing BA  CVC P P’
ANRIL-PON %[ rs10116277,rs3735590, 157493 0.6518 0. 5868 8/10  0.4015 0.1160
ANRIL #£ P -hs-CRP rs10116277,rs1333049 , hs-CRP 0. 667 0.661 10/10  0.109 0.0010—0. 0020
ANRIL 5 [ - i 15 5E #5137 rs10116277,rs1333049 , 47 M I 15 5t 0. 6204 0.5631 10/10  0.5399 0.2580—0. 2590
ANRIL 5k P - Jif £ 58 (4 1 rs10116277,rs1333049 , K H i A5 IR 4 5 0.7559 0. 7499 10/10  0.0079 0. 0000—0. 0010
ANRIL 3 [K-35 8h Jik e 4% rs10116277, 35 80 ok v o B e %8 0. 6829 0. 6829 10/10  0.0567 0. 0000—0. 0010
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