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(FBE] Ex FIRHECHHEEEAE(AMD) Z 51 doo g ) 47 R AR i) — 2k (9w . BFSETE B, 78
ANFFEAA A N AR K B 324K 1 (VEGFRI) SE Z 25 F0 AMD 1) & A= 45 SC Bk, (H X 28 45 A8 A [ 1 Fh
R XHAME . BB BT VEGFRI 3N FAZ AT R £ &M (SNPs) M WMl 5 57 5 #th DX 3L | 1] % AMD
IR, Ak ARUFGECRBUR G BOCHE /3 A 19 77 25, W4 2011 4F 3 H 2 2015 4F 6 H 7 H X TGE & %
Z B AMD B35 432 filfEy AMD 4, Hodr 0% 325 4, w1 107 6], 345 A [5) 4 s B 47 4 A0 56 o (1 P B AR
906 i VE Ay %k BEA , H v iU 698 3], Iul e 208 il R4 i A5 32 K 5 # Wk i 5 mil, 32 B 42 JE L 41 DNA Ui 38
VEGFRI 3£ [H I rs2281827 .rs3936415 rs7337610 ,rs7981680 ,rs9554320 ,rs9554322 . rs9582036 I rs9943922 1 8

AR SNPs, Fil i MassARRAY ™ W AT W 7] B 3% 3 45 %) 52 40 % 45 SNPs JE R R JE AT 43 8 . SR AR5 # i il &

? Logistic [al 5 43 #7 2 43 71 T LU AS DU 55 [0l e AMD 58 35 45 067 i & {7 5 DR 0BT 38 o 56 DR 700 40 238 3 A 1 100

HR CTHEMXDUES BE AMD 45 % AR AR R R 25 5 A St B S (DU P =0.000; [0 5 P =
0.009) ;5 AMD 21 55 % Re 20 [] W A0 A8 3 L 91 25 R A3 G i 24 8 L (P=0.000) , W 0 2 77 B X U AMD &
9 19 AU AL R [ AR #A< L (OR) = 2. 622,95% Al {5 X [A] (CT) :1.899 ~3.619 ], LB FI M4 [A] AMD i %% SNPs
oL o5 55 Bk U 3 L3 22 S TR Ge 124 B L (35 P>0.05) , 25 Bl i AMD 41 55 %) BE 4 [A] rs7337610 Fl rs9554322
SNPs F PR B 43 A5 Jo 56 7 3 AR R 1)l i 22 A Bt 22 L (¥ P=0.00) , 76 3L AMD 41 5 %F If 41 [
1s9582036 Fl rs9943922 F& [ B 4 Aii LK 22 5 A G it 5 7 L (P =0.002.0.00) . [ul 5 AMD 20 5 % i 40 i)
1s7337610 ,rs9554322 F [K] B 43 A R S5 o7 J PR 28 0 A 22 e Y9G e it 7 L (3 P=0.00) , HH 157337610 {14
C &7 BL R 2 I % R0 M 5 AMD % 95 B A 37 1 25 (OR = 0. 354 ,95% CI;O. 288 ~0.435;0R=0.446,95% CI .
0.315 ~0.632) , i rs9554322 {37 5 1 C 25 {57 L R 2 0% 0 1] % AMD % 95 1 fE B I Z (OR = 1. 671,95% CI
1.234 ~2.262;0R=3.661,95% CI;2. 156 ~6.218) ,1s9582036 fif f5 A & {7 3L [F 2 0L AMD £ %% 1 16 1% R &
(OR=1.477,95% CI:1.124 ~1.940) ., &i& WG M2 7 E D% A #E AMD & %% 1) 2l 57 FR 58 fa B I & .
19554322 Fl 1s7337610 SNPs 5730 Fl [8] 5 AMD % 95 A JE 86, 1 rs9582036 } rs9943922 SNPs {Y 5L J%E AMD
R A R
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[ Abstract] Background Age-related macular degeneration ( AMD) is a heritable, progressive degenerative

disorder that triggers central visual impairment. Research demonstrated that the single nucleotide polymorphisms
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(SNPs) of vascular endothelial growth factor 1 ( VEGFRI) gene is associated with AMD in different population.
However, the results varied among diversified ethnic origin composition and distinct regions.  Objective This study
was to investigate the associations between the SNPs of VEGFRI genetic variants along with smoking exposure and the
risk of AMD in Hui and Han ethnics in the Ningxia population in China.  Methods A case-control study was
conducted. Four hundreds and thirty-two AMD patients including 325 Han ethnic patients and 107 Hui ethnic patients
were recruited from March 2011 to June 2015, and 906 ethnicity-and gender-matched age-related cataract patients
were contemporaneously recruited as control group, including 698 Han ethnic patients and 208 Hui ethnic patients.
Periphery blood sample of 5 ml was collected from the subjects and genomic DNA was prepared. Eight tagging SNPs
loci were acquired to cover rs2281827, rs3936415, 157337610, rs7981680, rs9554320, rs9554322, rs9582036 and
1s9943922  and the genotypes of SNPs were detected by using MassARRAY™ time-of-flight mass spectrometry
system. Chi-square test and multi-factor Logistic regression analysis were utilized to estimate the discrepancy of allele
frequency and genotype distribution in Hui and Han AMD patients. Moreover, the correlation of AMD with smoking
and age statue were further analyzed. This study protocol complied with Helsinki Declaration and was approved by
Ethic Committee of Ningxia Eye Hospital. Written informed consent was obtained before any relevant medical
examination. Results There were significant differences in the age between AMD group and control group in both
Han and Hui ethnicity (Han:P=0.000;Hui: P =0.009 ). The smoking exposure was significantly different between
AMD group and control group in Han ethnicity ( P =0.000) ,and smoking was the independent risk factor of AMD
disease in Han ethnicity of Ningxia region (odds ratiol OR] =2. 622,95% confidence interval [ CI]:1.899-3.619).
The allele frequencies of SNPs were not significantly different in the AMD patients between Han and Hui ethnicity
(all at P>0.05). However, the allele frequencies and genotype distribution of rs7337610 and rs9554322 SNPs were
significantly different between the AMD group and control group in both Han and Hui ethnicity (all at P=0.00). The
genotype distribution of 1s9582036 and rs9943922 SNPs was significantly different between the AMD group and
control group in Han ethnicity (P=0.02,0.00). Allelic G of rs7337610 was the protective factor of AMD disease in
Han and Hui ethnicity (OR=0.354,95% CI.0.288-0.435;0R=0.446,95% CI.0.315-0.632) , while allelic C of
1s9554322 was the risk factor of AMD disease in Han and Hui ethnicity (OR=1.671,95% CI;1.234-2.262;0R =
3.661,95% CI;2. 156-6.218) . Allelic A of 159582036 was the risk factor of AMD disease in Han ethnicity (OR=
1.477,95% CI.1.124-1.940). Conclusions Smoking is the independent risk component for Han population with
AMD. Of the eight SNPs tagged,the genotypes and alleles of rs9554322 and rs7337610 seems to confer susceptibility
to AMD in both Han and Hui ethnicity, the genotypes and alleles of rs9582036 and rs9943922 confer susceptibility to
AMD in only Han ethnicity.

[Key words] Vascular endothelial growth factor receptor-1/genetics; Macular degeneration/ethnology;
Polymorphism, single nucleotide/genetics; Risk factors; Odds ratio; Genetic predisposition to disease; Alleles;
Smoking/adverse effect; Case-control studies
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AMD 20 325 70.34+8.57 166(51.1) 159(48.9) 230(70.8) 95(29.2)
YPHRZH 698 72.67+7.41 323(46.3) 375(53.7) 603(86.4) 95(13.6)
P 0. 000 0. 152 0. 000

TH  AMD ;4R 6% AR G HE B BEAS Pk (a0 BEAR ¢ R0 s b o K )

R2 BER2ANABZREFER ERERELEGIEERIER

gy BBn(%))"  RERMEn(%)])
ap omE e

(v23,%) v} % # R
AMD 41 107 68.0828.79 61(57.0) 46(43.0) 102(95.3) 5(4.7)
AEAL 208 70.656.96 108(51.9) 100(48.1) 190(91.3) 18(8.7)

P 0. 009 0.391 0.198
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2.3 % SNPs fll AMD XIS4T
8 4~ VEGFRI SNPs v, it 41 fF 5 % 5 ik [H 74 5 Aii
PIfF &y HWE, TES-HT Z 455 4% SNPs fi i 15 AMD
RGP , A7 I 1/ o8 WA TR 3R R Dy T 2% IR R AT
RIE
AR AMD 635 ] 45 37 5 PR3 6 22 5 1 D0 4t
HHEARL(H P>0.05) (% 3) . DUR AMD 41 15 %) i
2] 157337610 19554322 159943922 % 159582036
DAL R LU A 22 S B9 A B3t 2 (P =0..00,0. 00,
0.00.,0.02) 17337610 ,1s9554322 % 19582036 fif
S5O DN R A PR 22 S A G i 22 (P =0..00

0.00.0.02) ., rs7337610 fif i T 25 KA J2 AMD 95
B 4 A 2 (OR = 0.354,95% CI:0.288 ~ 0.435),
rs9554322 {7 5 C 45 {37 5L ] % rs9582036 fif i, A 45 fif
LR AMD B fE R N Z (OR=1.671,95% CI .
1.234 ~2.262; OR=1.477,95% CI:1. 124 ~1.940)
[a] 1% AMD 2H 5 %} B 41 ] rs7337610 ,rs9554322 i [H %I
28 % SN B DR 8 03 A 25 e A Bt i L (P =
0.00) , H. i rs7337610 [ T 2 {37 5L 5 J& AMD & %5 14
{47 P Z (OR = 0.446,95% CI:0.315 ~0.632) , 1fi
rs9554322 i s (Y C & i BE K& AMD & 9 19 1@ [ [
Z (0OR=3.661,95% CI:2.156 ~6.218) (% 4,5),

®3 TREMK AMD BEESMERFERLLG [(n(%) ]

A s 152281827 153936415 157337610 157981680

G A A & T C G C
Al % 214 142(67.6) 68(32.4) 41(19.3) 171(80.7) 131(63.0) 77(37.0) 10(4.8) 198(95.2)
Wk 650 455(72.7)  171(27.3) 129(20. 4) 503(79.6) 429(67.9)  550(42.0) 37(5.8) 597(94.2)
P 0. 160 0.736 0.225 0.575

159554320 159554322 159582036 159943922

215 151 %%

A C G C A C T C
Ji] % 214 43(21.3) 159(78.7) 78(23.5) 254(76.5) 147(81.7) 33(18.3) 99(46.3) 115(53.7)
W 650 160(25.5) 468(74.5)  200(24.4) 620(75.6) 448(81.2)  104(18.8) 306(47.2) 342(52.8)
P 0.228 0. 820 0. 880 0. 807

T s AMD : 4F I 41 56 1k 2 BEAS 1 ( Pearson x* 35 )

Fx4 Wik AMD A BASMAEMNERMEREFRRN S (n(%) ]
152281827
215 U7k S A OR(95% CI) P SEh AR OR(95% CI) ,
GG CA AA GA/AA vs. GG i c A Avs. G Fk
AMD 41 325 163(52.1) 129(41.2) 21(6.7) 1.186(0.885-1.589)  0.511  455(72.7) 171(27.3) 1.120(0.896-1.400)  0.321
SHIRZL 698 349(55.2) 243(38.4) 40(6.3)  1.133(0.635-2.019) 941(74.4) 323(25.6) -
¥ 0.92 0.74
P 0.63 0.39
153936415
215 %% FE R A OR(95% CI) Pos F A OR(95% CI) Pos
AA AG cG AG/GGvs. AA A C G vs. A
AMD 41 325  12(3.8) 105(33.2) 199(63.0) 1.683(0.812-3.487)  0.374  129(20.4) 503(79.6) 1.058(0.829-1.350)  0.652
AR 698 33(5.3) 197(31.9) 387(62.7) 1.566(0.772-3.179) 263(21.3) 971(78.7) -
¥ 1. 18 0.14
P 0.55 0.71
157337610
41571 111 % R OR(95% CI) P AL I OR(95% CI) p
T TC cc TC/CC vs. TT e T C Cvs. T e
AMD 4] 325 150(47.5) 129(40.8) 37(11.7) 0.332(0.240-0.460)  0.000  429(67.9) 550(42.0) 0.354(0.288-0.435)  0.000
SR 698 116(17.7) 318(48.5) 221(33.7) 0.137(0.089-0.212) 203(32.1) 760(58.0) -
¥ 17. 06 10. 54
P 0.00 0. 00
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157981680
21 51 151 %% e A Y OR(95% CI) P S5 OR(95% CI) P,
GG GC cc GC/CC vs. GG Feik G C Cvs. G e
AMD 4 325 0(0)  37(11.7) 280(88.3) - 0.976  37(5.8) 597(94.2) 1.131(0.752-1.703)  0.554
SPERAL 698 5(0.7)  76(11.2) 597(88.1) - 86(6.3) 1270(93.7) -
¥ 2.36 0.23
P 0.31 0.63
159554320
215 151 %% e A A OR(95% CI) p EXivE 9| OR(95% CI) p
AA AC cc AC/CC vs. AA Feik A C Cvs. A Feik
AMD 41 325  24(7.6) 112(35.7) 178(56.7) 0.403(0.210-0.773)  0.010  160(25.5) 468(74.5) 0.770(0.611-0.971)  0.027
K4l 698 20(3.2) 224(35.8) 381(61.0) 0.374(0.198-0.704) 264(21.1) 986(78.9) -
e 9.43 4.21
P 0.01 0. 04
159554322
2150 %k & SvS iy OR(95% CI) P SN OR(95% CI) P
cG GC cc GC/CC vs. GG SE G C Cvs.G ek
AMD 4] 325  18(4.4) 164(40.0) 228(55.6) 5.190(2.318-11.618)  0.000  200(24.4) 620(75.6) 1.671(1.234-2.262)  0.001
SPERAL 698  88(17.9) 166(33.7) 238(48.4) 4.962(2.258-10.905) 342(34.8) 642(65.2) -
¥ 88. 94 11.16
P 0.00 0. 00
159582036
21 5 %k FE R A OR(95% CI) P A OR(95% CI) P
AA AC cc AC/CC vs. AA Ft A C C vs. A et
AMD 41 325 186(67.4) 76(27.5) 14(5.1) 3.435(1.543-7.650)  0.006  448(81.2) 104(18.8) 1.477(1.124-1.940) 0. 005
SPER4L 698  457(73.6) 152(24.5) 12(1.9)  1.251(0.897-1.745) 1066(85.8) 176(14.2) -
e 7.97 5.79
P 0.02 0.02
159943922
21 5 151 %% A A OR(95% CI) P B X 9| OR(95% CI) P
T TC cc TC/CC vs. TT Feik T C Cvs. T Feik
AMD 41 325  89(27.5) 128(39.5) 107(33.0) 0.656(0.468-0.920)  0.001  306(47.2) 342(52.8) 1.114(0.919-1.350)  0.273
KAl 698 156(22.9) 360(52.9) 165(24.2) 1.189(0.824-1.716) 672(49.3) 690(50.7) -
¥ 15. 60 0.85
P 0.00 0.36

T s AMD (AR I M 56 1k B BEAR Y 5 OR (R4 L 5 CL AR X 0] 5 — ¢ AR JEAT GE V43473 OR (95% CI J P (B TE T 4F iy B W A IR 3 () #6362 , Logistic
B9 )

£S5 EKAMD ANMRAGUSECERMERYLAENSFH(n(%) ]

rs2281827
21 51 % I [N Y OR(95% CI) p. A OR(95% CI) P
cG CA AA GA/AA vs. GG Bt c A Avs. G Bt
AMD 41 107  47(44.8) 48(45.7) 10(9.5) 1.446(0.872-2.399)  0.342  142(67.6) 68(32.4) 1.275(0.880-1.847) 0. 198
SPER4L 208 104(53.6) 76(39.2) 14(7.2)  1.373(0.560-3.364) 284(73.2) 104(26.8) -
D 2.41 2.20
P 0.30 0. 14
153936415
453 141 % FE R OR(95% CI) b A IR OR(95% CI) -
AA AG GG AG/GG vs. AA e A c G vs. A e
AMD 41 107 3(2.8)  35(33.0) 68(64.2) 1.402(0.334-5.894)  0.882  41(19.3) 171(80.7) 1.076(0.699-1.658)  0.738
SPER4L 208 7(4.0)  60(33.9) 110(62.1) 1.433(0.351-5.842) 74(20.9) 280(79.1) -
¥ 0.27 0.13
P 0.87 0.71




TS0 IR B} 4% 75 2016 4F 6 A 45 34 4545 6 1 Chin J Exp Ophthalmol, June 2016, Vol. 34,No. 6 - 539 -

(832 5)

rs7337610

20 5 151 %5 J R OR(95% CI)

TT TC CC TC/CC vs. TT

SEpL L OR(95% CI)
Py Py
. T C Cuvs. T :

AMD & 107 43(41.3) 45(43.3) 16(15.4) 0.383(0.216-0.679)
XPHRZ 208 36(18.1) 100(50.3) 63(31.7) 0.211(0.103-0.431)

0.000  131(63.0) 77(37.0) 0.446(0.315-0.632)  0.000
172(43.2) 226(56.8) -

¥ 11.43 13. 58
P 0.00 0.00
157981680
2151 (ke A A OR(95% CI) P EXiE 9| OR(95% CI) P
cG GC cc GC/CC vs. GG Feik G c Cvs. G Feik
AMD 41 107 0(0) 10(9.6)  94(90.4) - 0.603  10(4.8) 198(95.2) 0.811(0.361-1.823)  0.612
XPHEA 208 0(0) 17(8.3) 189(91.7) - 17(4.1)  395(95.9) -
e 0.16 0.15
P 0.69 0.70
159554320
21 51 %k I [ Ay OR(95% CI) P SN OR(95% CI) P
AA AC cc AC/CC vs. AA B A C Cvs. A e

AMD 44 107 4(4.0)  35(34.7) 62(61.4) 1.684(0.478-5.927)
%HERZH 208 11(5.3)  63(30.6) 132(64.1) 1.378(0.405-4.685)

0.616  43(21.3) 159(78.7) 0.954(0.627-1.451)  0.826
85(20.6) 327(79.4) -

e 0. 14 0. 14
P 0.71 0.71
159554322
20 9 1% F: R A OR(95% CI) P I OR(95% CI) I
cG cC cc GC/CC vs. GG Pt c C Cvs. G peik

AMD 4 107 6(3.6) 66(39.8) 94(56.6) 6.022(1.549-23.410)
XHHR4 208 28(27.5) 52(51.0) 22(21.6) 20.424(4.908-83.484)

0.000  78(23.5) 254(76.5) 3.661(2.156-6.218)  0.000
108(52.9)  96(47.1) -

e 107.37 189. 60
P 0. 00 0.00
1s9582036
wEo K F K 0 OR(95% CI) o {3k A OR(95% CI) N
AA AC cc AC/CC vs. AA et A C C vs. A Bt

AMD 41 107 60(66.7) 27(30.0)  3(3.3) 1.919(0.339-10.867)
SHRRZE 208 139(73.2) 48(25.3)  3(1.6)  1.456(0.820— 2.586)

0.361  147(81.7) 33(18.3) 1.420(0.874-2.308)  0.157
326(85.8) 54(14.2) -

X 1.62 1.45
P 0.44 0.23
159943922

215 1 % I [ Ay OR(95% CI) P SR OR(95% CI) p

T TC cc TC/CC vs. TT et T C Tvs. C ek
AMD 41 107 22(20.6) 55(51.4) 30(28.0) 1.346(0.737-2.458)  0.587  99(46.3) 115(53.7) 1.159(0.828-1.621)  0.390
SFMEZL 208 53(26.0) 101(49.5) 50(24.5) 1.357(0.686-2.684) 207(50.7) 201(49.3) -
v 1.30 111
P 0.52 0.29

s AMD (AR I8 AT SE 1k B BEASH: ; OR AR L 5 CL A X i) 5 = SR AEAT G5 1 A3 T s OR 95 % CI B Py A BETE T 47 W I8 5 (x° 2% , Logistic [19)
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