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- with high myopia in Chinese Han population

* YAN Li-Ying, WANG Xing,ZOU Yun-Chun, LEl Jia-Hong,ZENG Guan-
: Peng

. [Abstract] Objective To investigate whether SOX2 can function as a candidate
. gene for high myopia in Chinese population in search of the high myopia-related dis-
+ ease-causing gene locus. Methods The case-control association study was applied. A
¢ total of 83 emmetropia individuals (160 eyes) were enrolled as the control group and
117 patients of high myopia (211 eyes) as the case group with obtained approvals prior
® to the study. All patients had undergone detailed eye examination and genomic DNA ex-
: traction from peripheral blood leucocytes. Then, 3 single nucleotide polymorphism
. (SNP) loci were selected from Beijing residents in Chinese Han population. SNP direct
. sequencing was employed for genotyping. According to the genotype of each tag SNP
. (tSNP) obtained from each sample, the gene frequencies of its genotype and alleles
’ were calculated, followed by multiple testing and correcting using Bonferroni methods.
‘ X’ test was utilized to evaluate the significant difference between the patients and con-
¢ trols regarding the allele frequency and genotype frequency. Results A total of 3 tSNP
¢ loci (rs11915160,rs4575941 and rs4459940) were found according to Hardy-Weinberg e-
: quilibrium. The study population was representative. The genotype frequency and allele
; frequency on rs4575941 were significantly different between the case and control groups
. (P=0.04,0.03). However,the difference turned out to be insignificant after correcting
+ by Bonferroni methods (Pc =0.09). The frequency of allele G on rs4575941 was evi-
’ dently higher in the case group than that in the control group (OR =1.58) ,indicating
’ that allele G might be a risk gene for high myopia. Comelusion It is still in doubt
¢ whether SNP locus rs4575941 of SOX2 gene in Chinese population is correlated with
: high myopia. Further studies are needed for validation with a larger sample size and ap-
. propriate multiple testing approaches in combination with other means for big data ana-
S Iytics.

. [ Key words] high myopia;SOX2 ;single nucleotide polymorphism
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H AL D) & HL AN TS A, pF9E R I
HEEMERREZHERD, SRR G8E R
PRBE- SR AR P UM O e R e R
TE 5 B 3T LA S R R 8 vp o 3 S B R . o
AR, i BT P Y B R B AR T, B E) 2050
AR REREBEIELZ 9.38 {2 A (2 5B E Y
9.80% ), H#M N B RE T AMAS . @EIL
ML W] 0 G005 R AR Pk st AL it ), J& — ol B
PRI 3t 12 MR , i DL 18 38 4% O XA e 8 4 B e st
e g (o A B P A A X5 B R M s AT
SOX2 J2& 5 PesE XY -box §# 55 PR 35 PR 52 ik 1Y) e
R IR BR B FU & B kR A OCHEYE T L OF . S0X2
AT REUNREBR L LR RFEN N Z RGE ST
W PR A% R AT BE SR JE OGS 1E B — A i 1 2
PR, DR FRATT S T AT i A R AR R R
KMy SOX2 FEA, il ik th =R 28 BA% 1 IR 2 &k
(single nucleotide polymorphism, SNP) i# 17 F¢ 43
B, i T 4% 5 B O A DG IR 1 67 s, R 5T SOX2
B R e B A S B o

1 #RETE

L1 —f#Eet YkdE2016 4F 1 H 22017 451 )1
JUEE2EBE b e B BE AR B T2 3012 18 200 f1] 3,
HhE BT AR 117 (211 BR) ik il , 4 66 ], 3
51 ], 4EH4 18 ~34(28.17 £5.38) % ; IEML ¥ 83
(160 HR) Sy xf BEAL, £ 45 ], 55 38 f4i], 4% 18 ~ 37
(25.12 £6.32) %/, PLLIAJAF i AN 0 44 1l 25 55 3
TG B (¥ P>0.05)

PAFRUE: (1) FrA Zi 5 o0 = DUB N B
AR TN 25 5 F 5 (2) i B 30 L L SROBUHR S5 30 R 4
JEH = - 6.00 D; (3) X B 40 XUHR 45 %0 Bk 55 N
-0.50 ~0.50 D, #IRM S 1.05(4) 52 a IR
o HEBRARAE : (1) A ARRIARSEE SN BIR M3
(2) 5 MUAR G 1 4= B 5t A% M, 40 Marfan 254
fiE: \Stickler ZEA1E AR BR-E 487 A B-AE B A8 7 W 45
RS 5 (3) A A7 K B ) e B0 585 (4) 3 2 Tl AT A
JEERE s IO 3 50 5 (5) A R4 A I3 5 (6) & JF At
5 T B0 BE AT BN o AR IR T TG 5 2R o
T, PN E 2B PR 2l , il & 1
PV R 25 8 s R 5
1.2 FHi&

1.2.1 EREPEE AT RA KR LI —F
SERE IR TG A, QN BT A A IR IR B A A
A TRl AT 2R B IR BR A ) 2F A S8,
5 2 5 FEME - e IR YRR 5 SR 28 5 e 6 A3
SR T Y6, e [E YA AVISO BRRF A/B 8 I&HR Bk
PSR , 78 [ 28 ) TOL Master U 5 £y JI5 5%
A% (L F5 I A I R0 4R RN KO A Il R p
1) VHIT R | et JEE R B HIR A K 5 SR 48 [ vy
% Spectralis OCT i 3% 5% IR & J A5 45 =X ( EDI £

2 I 0 B PO U k48 55 B (subfoveal choroi-
dal thickness,SFCT) , fr A& H F— V&K F 5
&L B I 58 B, BEIR N &L 5 WS O3
1.2.2 DNA 2B FEMRIBE A5G, A
ZARE A I ERIKI0 5 mL, EDTA $rsE, >Rk R AR A=
AR (AbaT) A BR 2 W) B il JE R 2 DNA £ B
& (DR ) | Fi HARR AR U0 B A5 2 A Jl ot 1 40
MIFERIZH DNA T =70 C M RAFo

1.2.3 5% SNP B BN 76 B bR AL R 41 s ffk
I & i %] ( Haplotype Map Project, faj # HapMap i
R AATHY 45 A gk sz b EDOB L fE R (CHB) 1Y
FLR B HE (http ://www. hapmap. org) H % FE R 25
SNP ( #4535 T HapMap Data Rel 27 Phase 11 + 1T,
Feb09,0on NCBI B36 assembly,dbSNP b126 %4578 ) ,
I BRI SR AL LRI AR > 0. 1, d5e /N BN B AH G
FERE () >0.8, BEHU T 3 ~FR%E SNP, #4015 8L
1,

£1 SOX2 EFA=/MHRZSNP 582

Fi%s SNP B SRR RN O PR
154575941 182917842 G A 0.36
1511915160 182914265 A C 0.22
14459940 182917984 A T 0.12

1.2.4  B|¥1i&3t R SNP B4 R0 =M
5% SNP HEATIER 43 B, PCR 3738 1 Fi b 43 19 51 4
FESIILEE 2, 10 g« L™ Bl i i ik , 150 V100
mA , B 7K 20 min 5 WL,

&2 =A% SNP gy PCR 5|4

BRI J¥51) K/vbp
511915160 F 5’ -TAGTGGTACGGTAGGAGCTT-3’ 441

R 5’-ATTACCAACGGTGTCAACCT-3’
14575941 F 57 -AATGCTGGGAAGCTGGTATT-3’ 456

R 5 -TTGCCACACATGATGAGGAT-3’

14459940  F 57 -GAAAATGGCTCACATTAACCACT-3’ 688

R 5’-AGGAATCTTACCCTCAAAATCATT-3’

Ui F 1R AN BRI [ 039 1 5 | 4

1.3 ZitZ 7% SRAI SPSS 23.0 Geit2 ik (k1T
Gt TR BORNAEL = FRifE2E (x +5) 208,90
T2 S BRZH A2 A6 IR MR BR A 12 A SC S 50 F 25 2R
AR 22 5 LSRN AR ¢ A6 5 S2 A IR A IR Bk A
Py RSB R MR A AH 73 #r o ] Har-
dy-Weinberg ¢ ff ( Hardy-Weinberg equilibrium,
HWE ) #5653 47995 151 21 A%k BR A v B AR AR 1R 3%
Mo TESAMBRZE SNP 7, R xR 5 5 191
LD HRZH 2 (1] e PR L S5 437 ik PR A0 3R 110 22 e, O
k] Bonferroni B 47 Z EA R 1E, P <0.05 Jy
ZRAGIEE L.

2 #FR
2.1 FARKEWFHEXSEBLLE JHEI4m
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XL A M B A AR T B A RS BT CTEAM L, ZRWAASITEEX (¥R P <

PRUREE IR R B R B IR B S SF- 0.01) , L3R 3,

+3 WAZKIRRKEDEXSHNELEREER (x%s)
. o KCPAEE R a0 A LTEINEN BEIBAE e

205 R %% 4%/mm A%/ mm Bl R R/ mm JELFE/mm K FE/mm IRl K JE/mm SFCT/ pm

popiisE) 160 7.89 £0.04 7.75 +£0.02 3.37 +£0.12 3.90 £0.17 16.42 +0.48 23.54 £0.60 302.61 £32.12

i 51 2 211 7.73 £0.02 7.61 £0.02 3.73 £0.12 3.81 +£0.20 18.57 £0.53 26.38 £0.58 242.10 £46.58

t{H 6.32 6.22 -10.53 8.12 -19.42 19.05 -18.87

P{i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2.2 FARKEYFHEXSHERXSWER
Z AR e B 55 /K7 Bl 2R A8 | 2 Al R
242 SFCT H 5 IE AL (r =0.53.0.54.0.75, ¥k
P <0.01) , B 6 R B /N, st e e B 30 A0 %)
B, R R AR (B /DN, A IR 6 7 B | T
SFCT v ; JiE 6 B 5 3 B A s 1 8 IRl K 35 2
FiA(r=-0.78, -0.87 %% P <0.01) , Bl ¢
JEEBCLEL R /DN, 3l S o 30T R A 250 v, IR e
K B AR 5 IRl B 5 B 38 I s R 52 IE AR
3€(r—0 85,P <0.01) ; HR A B 55 7K - Ff S il 3 2f
% T A 2R AR A SFCT 34 52 A AH 6 (r =
-0.53\—0.52\-0.59,ig7§,1><0.o1)0

B =A% SNP A7 i PCR [ S = UL 1, /]
UL PCR BB =45 5 | Wit vy &

2.3.2 =4MMZESNP LS BEEBSEITER X
SOX2 A ) = A~ k5 28 SNP i f ( rs11915160 .

14575941 1s4459940 ) JE 47 3L K B I, 22 HWE K
55, = hR%s SNP 3 1 114 35k DR 0 45 S A 995 91 21 A0 X
M ERAF A HWE (328 P >0.05)  $2 /R AR A
HEEA —E MR, =AML S R FE R 4y R 25 1 H
Bl EENE . SARZS SNP A 5 Jk PR R 45 445 R (36
4) IR, rsA5T5941 A0 1 114 35 PR AR 2 A 9 191 4L A0 %o
MAZHERARITFE X (P =0.04),10
rs11915160 ,rs4459940 {37 f, 1) J5 5] 76 471 2% 75 9 191 4

2.3 =M% SNP ERESBKNER FXF Az 2R B TG FE L (P =0.85,
2.3.1 =#Rr%Z SNP iz &5 PCR R =4 SOX2 0.76) .
x4 =ZNFZESNP EEBRFITER
N A X HRZH AE:] XF REZH VA ) -
SN R T e W ponn  mwe  onyp XV PO
rs11915160 AA 0 0.05 0 0.05 0.06 0.06 0.03 0.85
AC 4 3.90 5 4.89
CC 79 79.05 112 112.05
rs4575941 AA 6 7.23 16 19.69 0.42 1.99 6.28 0.04
AG 37 34.54 64 256.60
GG 40 41.23 37 40.69
rs4459940 AA 64 65.09 88 89.80 1.39 2.34 0.10 0.76
AT 19 16.83 29 25.41
TT 0 1.09 0 1.80
%5 Bonferroni J8FIEJG I P M 0. 09, S IE G & R
rs11915160 rs4575941 154459940 Mr

Bl 1 =/Fkp% SNP {i i PCR F=HyB e fins i v pk 4%

2.3.3 =AMHR% SNP L m SR ERMELITER

ZANPRZE SNP (L S R PURAR G A5 R (K 5)
R, 1511915160 ,1s4459940 37 15 B 45 {37 ik PR AR % 7
oo B A B2 22 [ 22 SR TEGE 24 T (P = 0. 74
1.00) , rs4575941 {7 s, (4 45 (37 5 R 431 24 15 9 151 2L A
XARALZ I 22 5t A B E S (P =0.03) 1

TeBeit 2 7 Lo tsASTS9A1 A5 5 1] 24 P B 262 13 3 1
G A B TXT R4, OR {H M 1.58,

RS =A% SNP EMERMEZITER

SNP {37 5, SERTFED XTRRAL FEBIAL x2 (L PAH OR{H P.1{H

1511915160 A 5 4 0.11 0.74 1.26 1.00
c 195 19

154575941 A 8 62 477 0.03 1.58 0.09
G 17 138

154459940 A 24 24 0.00 1.00 1.00 1.00
T 176 176

T ORARH L () Ke3) 5P, : Bonferroni ¥ 1IEJ5 ) P {8
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3 'I:‘T'L/k: SRS SFCT 2 IEA & (r=0.75,P <0.01) , iR #h

SNP J& A2 DNA 8 1 45 S v i o L G 72 S 2%
T 2 1 A2 2R IR B A R IR B Ao
MR T Gy TG A 5 R 43 T SR
EL I 24 4 5 R B 5 11 32 S AL i st
3 o i R PR F A8 A 22 25 A A 19 26 A0 o B 24 e
FR 35 PR TR SFe X B9 4] 2 5 0 H 201 =27 i) e PR 7R 457 %
R4 7 5 R 3 3 1) 2 S, I BV A7) o B SC BB R Y
32 JFVG (51X R S BB AIF S M i b 35 PR 22 25 4k 5 £ b
PRI G AL 5 By A2 o S i /P 29
o7 B Gy SRR PR 1T e A 7 AT BE A4 S R R
NBEF ) F B AN, SR AS [3) Pk v & 40 356 PR A 5
()22 SEAR TR, DA T 25 Jofg A 6 5 9 7 AN [] b e T op
(1 2 S, B Pl A B A L SR R R T
AP, SOX2 HHZ HIRER & F i, #2758 SOX2 3
DR ] B 55 S G AS IE A 16, {HLJE: H R DU B
h SOX2 FE R 2 75 5 1R BE 30 W0 EL A O B R B oA 6
HH , B LA 26 85 7 [ U N REAE P50 42,
BT SOX2 HE PR 75 AT E Sy w10 A g 8 a4
(R RE R o A5, g 191) 28 et B 28 A B v
SABRSE SNP A S AL R RIER S HWE (X0 P >
0.05) , ZHIADIF R B BT T X % BA —E R 3
P, AN G R R4 R 45 R B T S

BT ANBEM TSR & 0, IR BR £ Bt 2 | 5T 5 IR
JEE DR A B AR K 22 1) A L B R E T
MR 3R 1 St S oPR 285, r IR B K 38 %o e YR 265 1) i
ME EEEM, EIRER X SR A —E Wil
PEFIREIE R ARBFFe s Fd F W], IR 4h K
JE 5 006 BE A et R (r= - 0.87,P <
0.01) , FLE5 i U7 00 IR B BRI B2 B 8 T 1 PRI
(P <0.01) , FBIARIFFEXF G r i v 8 3 1R 3= Sy
T . WS SRS 7 5 B b v S R o R
Al 0y B K B e B R A g S T L
IR B REK , AR BR 5 M S L s A= T 8> IR Al
A 7 A 0 AL A 1O e A ok 4 M f A
TSRO AR TP L R PR AT v ks . AR IF
FELH IR B, i BE T AR 1 K £ JB o 4R T
ELA R R AR FE IE LR /N, AT B I B HE IE AR AR
VR, SR AR JEE B2 /N T TE OB 5 0 A 6 29 45 0 %% 3,
J EEEE S K A Bl R AR | T A R R AR
WERIEMFE(r=0.53.0.54, 38 P <0.01) , 1M 53%
AR CIRMKEYEAMEE(r=-0.78,
—0.87, %0 P <0.01) ; B il K 7 15 B 380 04 s 4
HIEMX(r=0.85,P <0.01), 57K ff B 2R
7 TR A R R R R A (r = -0.53,
—0.52, %20 P <0.01) , & W J 6 BE B i /N , ol
T AL B R R, KT A R R e AR L A
b 25 AN, HR A A T B A K B G, 1
RGEE AR FR Y Bk R, i

KJEYS SFCT 27 (r= -0.59,P <0.01) , B )&
DG EE BB/, A 55 A2 30 40 ) B 50y, SFCT B
45 5 Nishida 25! Flores-Moreno 25" B 5% 4
R—2.

SOX2 LA RN SRY-box2 , & FE RS, AUAH —
AINGE T TR F SOX 6 A T, 3012 406 T2
YIFL W R IREARZ Y SOX2 IR K B R E
W T TER W R E g B R A A i R G iy R
FH AT A 1 A I R, B e L 4E
FREE(R-F i S 50000 RS K B M X & R 45¢
RAEGRITNRET L TEIRER Y & B R v Ok
ZHiEdEFR W] SOX2 PrlH] PAX6 2 51 S d iR Ik 1y
KEFIRERE 25 W8 B, 9 L S0X2 & 5y
P S AR B 236>, ph il DL, SOX2 JE (R 7E IR
KRB ERPAEZER . AU, SOX2 S K
BB T S EUMRER JCHR I B3 4 Bk
S IR BR-B A8 A - A B A S R SR Ak, AT R
SRR A I8 PR AR B R A Y S
TE—E TR F U T SOX2 3[R it [ S S50 s 1) I
IRBRIEA G AMER A ABFFRET R SOX2 B
TE HapMap %tdis i BL T = />R SNP #4725 [
I3 BERC I, rsASTSOAL A st 1) 5k PR B AR AR A5
FE RS AE o (91 2H Fov B 2 [R) 22 5 LA B 5 0 40
HHEE (P =0.04.0.03) , 4R £ Bonferroni IE451E
B IE G SR AL B AR 22 S R Ge 7 L (Pe =0.09)
{HFRATINEE B 14575941 {37 3SR G 7 (i 2
HR SR S T AL, OR {5 1. 58, I 4507 56
G AT RESE = BE I AL — e B T, $2 78 SOX2
PRI (1) rs4575941 A7 4 AT fig 5 e BE AR G .

A5 4E ) , Bonferroni &5 1E 32 i SNP 45 ]
1) 22 5 LA AR X U DR ST, PT BB 25 e 2k 5 26 PR
1) 5 B, AFAERCE S BE I AT BE, BISE I 1M B PR B JL
RN e SOX2 FEREIRER & i i A i T A
YEFI VA )% Bonferroni %7 1E A BEATFE AR PP 45 5K , 3K
AN g, v R N BE SOX2 K& [ 33t 4% IX 38 v 14
rsd575941 v x5 5 1y B 3T WL 1) 1 IR AF A 1T B, T
B AP FIE U N SOX2 Jit PR 5 i B 3 40 17 6
I . Simpson 2 Y5 AR AF 5T BAF o A A T 9k [
TS PAX6 FI SOX2 fC & , A A rh i 1E
SOX2 H:[H B = v &5 1s12497248 1511915160 A1
14459940 , 45 % P, PAX6 Fil SOX2 K 5338 i
LA 235 O HK , TA R TE -8 i DA 1E 1Y 8t 1% 55
i, PAX6 i SOX2 F X HR AN I 1% 8% 51 A AR 76 %5 &
F . Simpson % BT 10X G [ 0 3 3E 0L AR
L, HARBESE SOX2 K&K 1Y 14575941 i g, HATE
FWFFE K B UG A RE PAX6 LR 5w fE L il 2
6] 77 7E 5. 35 1 STtk o % B e A R IS N
T T B PR i R R 5 3 R 1 DG I AP T A BT S
(], T Ly B S A )i R 2 2, 6 B 22 st A% R AR 85
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PR 15 g S AR O A e e 5 I, AT O <34k
AT A AL A B8 H it

2% 3Lk
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