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H Sequenom MassARRAY %4t EI’J Jﬁ‘ﬂ%@iﬁ%ﬁﬁm 7 A
Kir 1R 2 &5 M (SNPs) i & #F 17 3 A 4 B ( HIVEP3
1517365632 1535134694 151 1210537 , CTNNB1 1313072632,
CAMK2N1 1510753502, TCF4 1s41396445, Wnt1B
1s73175083) , FbA HM 415 {d 5 X B 4119 7 4~ SNPs {iz
SR FE DR LR S JE DR A U 22 52 | [ IS B AN [ st A A A
TR B AR 2R KA SHEsis plus FE4T 18U F 1
Sy T AR AR RS

LR RV ITER 7 A SNPs 43 BUS H %35 5 F 90% , 3
FrE Ml — IR AAAE Al ( P>0.05) |, FEAS B 46 30 3L RE XY 1E
90.13% L I, ARWFRAEA A R A BEARMR F M, HM 4
HIVEP3 rs11210537 (%) A 25 o7 F PR3 % 458 X L 41 [ A1
(Pc=0.003,0R=0.889) ,G S5 & K0 BRAL T+ (Pe=
0.003,0R=1.176) , MPEBL R (AA vs GG) HT AA FEH
RIS GG 5 K B R [ AR ( Pe=0.003, OR = 0.583) , HM
20 A0 BT X BR 4, HIVEP3 P 1517365632 1535134694
rs11210537 ) CCA FRLA% 1A 55 R FEAK ( Pe = 0.008, OR =
0.791) .
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Abstract

e AIM:. To evaluate whether Wnt pathway-related genes
previously implicated in high myopia (HM) could serve
as candidate genes for HM in the Chinese Han population,
and to identify risk loci associated with HM susceptibility.
e METHODS: A case - control association analysis was
conducted, involving 530 HM patients (HM group) and
1 087 healthy controls. The test efficacy was estimated
using Quanto software. Peripheral blood DNA was
extracted using the magnetic bead method, and seven
candidate single nucleotide polymorphisms (SNPs) were
genotyped using the Sequenom MassARRAY system,
including HIVEP3 rs17365632, rs35134694, rs11210537,
CTNNB1  rs13072632, CAMK2N1  rs10753502, TCF4
rs41396445 and Whnt7B rs73175083. Differences in allele and
genotype frequencies between the HM and healthy control
groups were compared different
models. Haplotype analysis was performed using SHEsis
plus.

¢ RESULTS: All 7 SNPs had a genotyping detection rate
exceeding 90%, and were in Hardy-Weinberg equilibrium
(P>0.05). The test efficacy of the sample size was above
90.13%, indicating that the samples were representative of
the population. In the HM group, the A allele frequency of
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HIVEP3 rs11210537 was significantly reduced ( Pc=0.003,
OR = 0.889). Conversely, the G allele frequency was
significantly elevated ( Pc = 0. 003, OR = 1.176). In an
additive genetic model (AA vs GG), the AA genotype
frequency was significantly lower than the GG genotype
frequency ( Pc = 0.003, OR = 0.583). Additionally, the
frequency of the CCA haplotype of rs17365632, rs35134694,
and rs11210537 in HIVEP3 was decreased in the HM group
compared to the control group ( Pc=0.008, OR=0.791).

¢ CONCLUSION: The SNP locus rs11210537 in the HIVEP3
gene is associated with genetic susceptibility to HM in the
Chinese Han population, with the G allele identified as
risk genetic markers. The CCA haplotype of rs17365632,
rs35134694, and rs11210537 in the HIVEP3 gene represents
a protection haplotype for HM.

e KEYWORDS: high myopia; single nucleotide
polymorphisms; Wnt signaling pathway; HIVEP3 gene

Citation; Xie PP, Peng J, An GQ, et al. Association of single
nucleotide polymorphisms in Wnt signal pathway-related genes with
high myopia genetic susceptibility in Chinese Han population. Guoji
Yanke Zazhi(Int Eye Sci), 2025,25(6) :986-992.

03l

5 FE LA (high myopia, HM) 23545 K 2 AR K &
FHEAE R = A 0, Bt 7 HM 19 & A= bl 3] 8 2 AE
RN ARk, [ N A A 4 A A 56 BE 43 BT F 5T
( genome—wide association study, GWAS) 28 5E i} — R ¥ 5
AL O R £ A PE (single nucleotide
polymorphisms, SNPs) i/ B H g 2020 4 Meguro
45DV GWAS WFFT R W, HIVEP3 35 1Y) 1698047 v 45,15
HM 3814 5 e A0 ¢ . HIVEP3 & Wnt/B —catenin i J% I
T S R AT FE L Wit/ B—catenin i B 7E 4= ¥ 8 14
BAGERSE, 2 52M Al i, HM M EZRI N
A% (AL) 1t B K, B RTAIFSE A Sk RS o 990 S ik — 7%
ey E 2 E P, 5 5 DU 20 M A1 5L BT (extracellular matrix,
ECM) F9fCIE 5 A5 Wit/ B—catenin 15 538 J IE &
Z 5% ECM B, S S0 R, Wni2b F1 B -
catenin FEAT 58] 35 /N BT AL S AR 78 b 2R 38 R 4R OR
Wnt {5538 % 7] BE7E LR B0 B 1 ] Wt (55
PRI R L ZE TR HM R A R RS
AR, P Wt {5538 A OC 2R [ 5 HM (9 5¢ R 4%
I PRk, AT LL GWAS W58 S Befilh, 37 2 T Wt 3 B%
AHOGHEDR >R F e et ART5 4 | MERA B 1 AT Bk He R
(Sequenom MassARRAY ) #E47 & Kl 43 B4 | 7 RAEAS 5 1y
DU AR R EE Wt {55 38 6 AH G EE K 19 SNPs 37 44
5 HM My3sf% 5y etk 2, LU HM 1 ast A 2 & AR AL
FEAEHIN S %
1 M RFFTE
1 3% WAk 2020 4 1 2 2021 48 12 J FEABH R
SE— Bt E R Be AR RS2 9 530 41 HM & (HM 41) A ]
I A AHDEBC Y 1 087 44 fFES 5 3 (e X MR 20 ) R
K AT PR S PR AL, HM 4R+ 5 203 ], & 327
] AE MY 45.23+17.09 %, 1 087 44 fad KE X% 1R 2 b 5B 526
i, 4z 561 B, 4% 47.02£16.00 % . AAIRHE. (1) 25

HH R EDURN  FEA R TC L2 G & 5 (2) HM A BUIR
Y 25 5 R % i 4 (spherical equivalent, SE) <-6.00 D 1
(8{)AL=26.5 mm; (3) IR Z 5% -0.50 D<AURSE <
+0.50 D, IR 10 1.05 (4) W BC G AT IR B A, HEBR
Bt s (1) HREF M st s A 52 i Tt D't ) A HR BT A
$1,(2) 51 & HM ) 5 5L B 5t /% 9%, 40 Marfan 25 5 1iF .
Stickler ZEAES 5 (3) 51 % HM YA IR , 2 54k £
TP LA I B A8 45 5 (4) A% G FHAB AN IS BN A 2
5 AT B GBF RE B R ) IR S FBM R
55— BRI 5 e A8 P 2% B &I oE (LS. 2021 -KY - 0897 ) ,
FFA 2 58 501G RS BN D25 B IRBHG 2 45 51 A
HP K IMAEAS
1.2 A%
121 REREESRBEGE XU GR B9 77 3 P2 BF
FEAE ST T R B S AT R IR S R T
Bt AR A IR A, A2 5EYHER T
B IO CIT R T SRS A 28 52 5 PRI R B 5 4
F= 5 MR e BE R A 7 2L BT AR IS B A Ay . SR AR
MY TOL Master 500 & AL,
1.2.2 SNPs fi s ¥ MR SCHRAIE T GWAS 5T, HE
PR 4B 5 E DU A HM HA 1A% 2 Bk i 3 1A
e Y Wnt {55 8 AH O BE AR OC SNPs 4 iU |, itk — 20
HEBR e B DU RE T 3 UE 19 SNPs {7 51, 7E Ensembl
5 E (hitps :// grch37. ensembl. org/ Homo _ sapiens/Info/
Index) "G 275 th FIRALA, EBRTEAR A e /N Ik A
SEALIFR (minor allele frequency, MAF) <0.05 7 5, 15
s A B 7 A SNPs A, 4 Bk HIVEP3
rs17365632 1535134694 . rs11210537, CTNNB1 rs13072632,
CAMK2N1 rs10753502, Wnt7B 1s73175083 , TCF4 1rs41396445
W1,
1.2.3 DNA WIREUS#R4  KAEREE B2 55
IEHRFRBKCR I 2 mL 255 J5 -80 CUKFPRAF 45 FH . R
PRIEAMA I DNA 2 HURGR & X bk 4 i FEAS AT A% IR 4
I, T T 5 22 SR PR AL ARCHS 4 I A A A7 21 20 g 54 i vk
Ve T A A SRR S ISP R R B TS I Y B AR
HUDNA, Frfs = ¥y kA7 53 6L E 11 NanoDrop 2000 i Ji
WZE , ML 48 AN [/ DNA ¥ B2, in A TS T il /K 7 R 22
10 ng/ L, 4% M4 544 1R DNA FEAHZ IRAEAL 25 pl
172 96 4L PCR A, -80 C K ~AA7 4 H .
1.2.45|¥& M5 SNPs B84 F|H Agena bio 7F 4k
Bt 7R ( http : //support. agenabio. com ) 5 A ik SNPs fif
R APLEX G A B 2550, R4S BT L 381 6 A% 1R 1 571
JEIBAT A TR W R ] AEE A SR A, LAk 2, SR
PAGE L4724l k5|9, R H Sequenom MassARRAY Z4E
HEAT SNPs 43 BUA3 B 87 10 7 22 590l 3k 58 5 Ml e = s v
(polymerase chain reaction, PCR) . #F i ¥4: i 2 i ( shrimp
alkaline phosphatase, SAP) %) Z2BERR 1k [ I F7 A FTHEAH fi2
IFF L SNPs X 73t i 25 5 il R AT B AS I SNPs
RN Cil it

it ep oM 2R 0 SPSS 25.0 Gi it ek kT g it 4y
Mo 4FEWS SE AL %51 %R 2 Shapiro—Wilk £ 95 iF 55 5
IEASG, UL xxs FoR, R Pearson AHCPE4#T SE 5
AL BEFR . XETAT AT I SNPs #E 47 I 3l — R AP A%
A7 ( Hardy — Weinberg equilibrium, HWE) £ %, >R F &
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J5 K56 A Fisher K0 £ 50 L #2 SNPs 4374 22 5 3 3 f 3
I (odds ratios, ORs) F1 95% & 15 IX.[0] (95% confidence
intervals, 95% CI) K8 & XU SNPs, & Bonferroni % 1E
KANEZ ERGIR M P E,BFIES PAEA Pc,Pc<0.05 A
M AT E L, K Quanto 1.2.4 A HFEA
WG, R SHEsis plus (http ://shesisplus.bio—x.
en/SHEsis.html ) #EATHAAF AR 08T, P<0.05 W EFA S

e EE L,
2R

2.1 HM B FnfE g x4

—MBABSFEREER A0

33 HM 41 530 f, fae et iR 4H 1 087 #l, MR 22 A 4

HEEE X (X =14.645, P<0.001) , F W] 2 VLT 25 5 Tt i
HM, HM 255X A W 4F ik 22 R g it 28 L (1=
20.802,P=0.134) , WL 3, M4l AL 5 SE 2% H 41T
2 (¥ P<0.001) , AT A S 5EFFE MHEAR
HM 2, 2 Pearson AHOC/MHr 15t 530 f51] HM f£55 SE 5
AL FEAEMEE (r=-7.63,P<0.001) , KA BF 5T 99 A HM
BB DML £ AT RTIERY 7 4~ SNPs {3 5 3 [
ARG RIS TE 90% L) L, HIF5A HWE(P>0.05) , £
BRI R BE 261t Quanto 1.2.4 &5 AW 5% BT A
SNPs H4e 2 REAAE 90.13% LA |, 45 FJrik , A58 90
AFEA HLA BEARAC M BB bt e (R B MR 25 S i e,

F1 Wnt{ESEKHEXERSNPs 58

SNP {37 5 A PE G HE WAL MAF
1517365632 HIVEP3 1:42314756 C T 0.180
1535134694 HIVEP3 1:42314038 C | 0.057
1511210537 HIVEP3 1:42345723 A C 0.471
1513072632 CTNNB1 3141262444 T C 0.261
1510753502 CAMK2N1 1:20759231 C A 0.450
1573175083 Wni7B 22 :46383612 T C 0.316
1541396445 TCF4 18 :53242137 C A 0.361
Fz2 WntiESEREXER SNPs iRz 2
SNPs {7 s LS SIHFH (5 ¥-3" o)
1517365632 NAGEILY ACGTTGGATGAGATGGTCCAGATCACCCAG
K519 ACGTTGGATGGTGGGCAACACAGGAACAAA
FEfHT] ) TTCATGTCCCTCTCAGTCTG
135134694 nALEIEY] ACGTTGGATGGTTCCAGCTTTTGCAGTTAC
K519 ACGTTGGATGTCTGGCAATCCATCCAGAAC
HEMRT 4 CAGTTACAAAATGAGAAAGAC
rs11210537 nAEEILY ACGTTGGATGGAGTGAGACCCATCTCAGAA
S5 ACGTTGGATGCATGAGCATGAAGCCCAAAG
HTEMRT ) AAAGAAAAAAGAGAGGATGAT
1513072632 NALEILY ACGTTGGATGGTTGTGGCAAGATTTCTCCC
K59 ACGTTGGATGAATTCACCGTGCTATTTCCG
HEAFT |y TTTCTCCCATTGACTTTGAC
rs10753502 NALEILY ACGTTGGATGCTAAGGCAGGGAGATACTAC
K519 ACGTTGGATGTATGTTCTGGGCAAGCTAAC
HEAFT |y ACCATTTTCCTTATTTTAATGATG
1573175083 NAEEIL ACGTTGGATGAAATCACTGTTGTCAGGGCG
K519 ACGTTGGATGAATTCCCATTCAGGTTGGTG
HEMRT ) CTGGAGGCTGGGCTT
1541396445 NAEEIL ACGTTGGATGGAAGTGGATGAATGCATGCC
K519 ACGTTGGATGTAACTCTATCGTTACTCCAG
HEMRT ) CTTATTATTTTTTCAGTGTGAGT
# 3 HM SfgExBA AN OFMig RIS
Bai) %4 PR (5, ) R (XEs, ) AL(X£S,mm) SE(X%s,D)
HM 4 530 203 45.23+17.09 29.23+2.54 -12.28+5.06
fatFEXT A 2H 1087 526 47.02+16.00 23.28+0.88 +0.050.37
X/t 14.645 20.802 42.896 52.172
P <0.001 0.134 <0.001 <0.001
A R FR 2 S (R B AR IR A VE I R 2= 5 3

988



Int Eye Sci, Vol.25, No.6 Jun. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

2.2 &% SNPs EE B MEMEFMERABELE A0
5% HM ZH 0 HIVEP3 (1) rs11210537 1Y A 25 (v 5 R i 2 4
Mo FRZH A (X = 12.671, P<0.001, Pc = 0.003, OR = 0.889,
95%CI:0.714~1.108 ) , G 25 {v; K& R 45 % 5 %f B 2H T &
(X*=12.671, P<0.001, Pc = 0.003, OR = 1.176,95% CI
0.950-1.456) ; AL RIZE R G4 2 L (P=0.77) ; 1
PEBALHR (AA vs GA+GG) FI R P8 (L 517 (AA+GA ws
GG) st f& X F 25 5 o G0 2% 75 S0, (L7 Jin e 3 £ A5 Y
(AA vs GG) F AA LR RIEE GG 3 R AU IR 5 3 B AIK
(X*=12.556, P<0.001, Pc = 0.003, OR = 0.583,95% CI .
0.432-0.787) . % FFFik, HIVEP3 1 rs11210537 fi A %
P3N HM PR B2 T G AR JE PR KU £
AW HM 4 TCF4 [ 1541396445 1) A 254y F
PRI 22 45 %o} R 4H B A% (X* = 5.767, P = 0.016, OR = 0.832,
95%CI;0.716-0.967) , C %5 {vi % PR 47 5% 45 X} B 21 Tt 1=y
(X*=5.767,P=0.016,0R =1.202,95% CI: 1.034-1.397) ;
AA JE PR TR 3 A 0 B4 R AT (X* = 5.011, P =0.025,0R =
0.724,95%CI:0.546-0.961) ; CC K& K B i 4 45 %if B 46 T+
B (X*=6.078, P=0.014, OR = 1.212,95% CI- 0. 974 —

1.507) ;76 WAL BRI b CC+CA J5 [R5 3R 55 o) iR 24
FHE(X* =5.011,P=0.025, OR = 1.395,95% CI. 1.051 -
1.852) ; FENNME B AL R R AA L DR R 545 ok I 20 IR
(X*=6.078,P=0.014, OR=0.675,95% CI:0.494-0.923 ) ,
{HX B AR AL AE 4T Z2 MR IE J5 RS 122 3 L (3 Pe>
0.05) . HiAx SNPs 1 i i) 3k PR Y 55 45 37 B[R A3 R Fn =
WAGEIR T HM 45X IAUA e 22 R g i 2# B (3
P>0.05) , L% 4,

2.3 HIVEP3 EH &% SNPs W BB E K B &7 Xt
HIVEP3 JE [ 1517365632 . 1s35134694 1511210537 47 %
BG40 4, D G 0.94-0.99, 5 &y 0.01-0.24,
L1,

Xt HIVEP3 K 1517365632, rs35134694  rs11210537
HEAT PR AR B A3 A, SRS AR R > 0.03 35 4 A 53 BT
HM 4 CCA B A% 44 780 031 3% A5 X HEZ [ AIK (P = 0..002,
Pc=0.008,0R=0.791,95%CI:0.679-0.920) ; CCG Bk
TR 5 45 b R ZH 38 fin (P = 0.025, OR = 1.203,95% CI .
1.023-1.415) ,fH % 1t Bonferroni 55 1F )5 22 R LG it % 5=
X (Pc>0.05) , L% 5,

x4 FEHM SEEXNRAH Wnt BEEHEX SNPs R E)i&E F R 5 rh B E BV R AR L iR

SNPs ‘ f?ﬂ%& S HM‘ gﬂ {@.E@Xﬁ)ﬁﬁéﬂ HM £ vs filtFE T IR HWE
TARATE (%D (B 95%CI T 95%CI IR X° P Pe P
1517365632 L7 LA T 242 456 1.121 0.939 1.338 1.601 0.206 1.440 0.92
(HIVEP3) C 800 1690 0.892 0.747 1.065 1.601 0.206 1.440
F R A TT 34 49 1.459 0.930 2.289 3004 0.083 0.581
TC 174 385 1.001 0.802 1.250 0.042 0.526 3.682
cc 313 666 0.920 0.742 1.139 0.032 0.443 3.104
g CCus TC+TT 313 vs 208 666 vs 434 1.020 0.824 1.262 0.032 0.443 3.104
Watkisfs  CC+TC ws TT 487 vs 34 1024 vs 49 1.005 0.876 1.152 3.004 0.083 0.581
TR CCwus TT 313 vs 34 666 vs49 0.677 0.429 1.070 2.813 0.094 0.655
1s35134694  SE{VFEA T 46 105 0.893 0.626 1.273 0.391 0.532 3.722 0.34
(HIVEP3) C 1012 2063 1.120 0.785 1.596 0.391 0532 3.722
FE R 7Y TT 1 4 0.511 0.057 4.586 0.373  0.542  3.791
TC 44 97 0.923 0.636 1.340 0.177 0.674 4.716
cc 484 983 1.105 0.765 1.596 0.284 0.594 4.159
WPERR CCus TC+TT 484 vs 45 983 vs 101 1.105 0.765 1.596 0.284 0.594 4.159
FaPERis  CC+TCus TT 528 ws1 1080 vs 4 0.997 0.877 1.133 0.373  0.524 3.668
SR A CC s TT 484 ps1 983 ws4  0.508 0.057 4.555 0.227 0.634 4.438
rs11210537 A G 578 1046 1.176 0.950 1.456 12.671 <0.001 0.003 0.77
(HIVEP3) A 466 1104 0.889 0.714 1.108 12.671 <0.001 0.003
FLPR Y GG 160 252 0.778 0.480 1.261 0.160 0.689 4.824
GA 258 542 1.157 0.969 1.383 0.139 0.710 4.967
AA 104 281 0.864 0.723 1.032 2.574 0.111 0.777
SEPERAL AA vs GA+GG 104 vs 362 281 vs 794  0.905 0.698 1.174 2.574 0.111 0.777
PRl AA+GA vs GG 358 vs 160 537 vs 252 1.050 0.827 1.334 0.160 0.689 4.824
OPERERL AA vs GG 104 vs 160 281 vs 252 0.583 0.432 0.787 12.556 <0.001 0.003
1s13072632  SF{VFEA C 225 513 0.778 0.480 1.261 2.606 0.106 0.745 0.92
(CTNNB1) T 827 1629 1.157 0.969 1.383 2.606 0.106 0.745
FE (A 7Y cC 24 62 0.778 0.480 1.261 1.401 0.308 2.153
CT 177 389 0.889 0.714 1.108 1.100  0.294 2.060
TT 325 620 1.176 0.950 1.456 2.218 0.136  0.955
BAEAEAL TT ps CT+CC 325 vs 201 620 vs 451 1.176 0.950 1.456 2.218 0.136  0.955
FatERiRl  TT+CT vs CC 502 vs 24 1009 vs 62 1.285 0.793 2.084 1.401 0.308 2.153
JnPER R TTwvs CC 325wvs24 620 ws 62 0.224 1.566 1.354 1.480 0.830 2.210
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gR4 FEHM EREXRAS Wnt BEEHEX SNPs AEIEEEE R ERBME LR

SNPs ‘ f?ﬂ%& _— HM‘ gﬂ @J%X?‘),ﬁﬁéﬂ HM 4 vs fil et R4 HWE
TR (B%o  (BI%O 95%CI TR 95%CI I'FR  Xx* P Pe P
1510753502 SEfIEA 536 1035 1.160 0.915 1.471 1.783 0.182 1.273 0.27
(CAMK2NT) C 506 1081 0.972 0.788 1.200 1.783 0.182 1.273
F PR Y AA 144 262 0.893 0.701 1.136 1.511 0219 1.533
AC 248 511 1.106 0.954 1.283 0.301 0.794 5.559
cC 129 285 0.904 0.779 1.048 0.135 0.713  4.990
PERIED  AA s AGHCC 144 vs 377 262 vs 796 0.862 0.680 1.093 1.511 0219 1.533
FatERil  AA+AC vs CC 377 vs 129 796 vs 285 1.046 0.822 1.332 0.135 0.713  4.990
PR AA s CC 144 vs 129 262 vs 285 1.214 0.908 1.624 1713 0.191 1.334
1573175083 ZE{HEA C 319 656 1.160 0.915 1.471 0.83 0.182 1.273 0.33
(Wnt71B) T 737 1490 0.972 0.788 1.200 0.385 0.182 1.273
FE A Y cC 54 107 1.029 0.728 1.452 0.135 0.714 4.995
CT 211 442 0.950 0.768 1.175 0.002 0.965 6.755
TT 263 524 1.040 0.844 1.281 0.025 0.873 6.112
WAERIE]  TT+CT os CC 474 vs 54 966 vs 107 0.972 0.688 1.373 0.025 0.873 6.112
BB TT vs CT+CC 263 vs 265 524 vs 549 0.962 0.781 1.185 0.135 0.714  4.995
IR TTus CC 263 vs 54 524 vs 107 0.995 0.694 1.424 0.001 0.976 6.833
1541396445 ZE{yELA A 413 923 0.832 0.716 0.967 5767 0.016 0.114 0.43
(TCF4) C 645 1199 1.202 1.034 1.397 5,767 0.016 0.114
HE R A AA 79 207 0.724 0.546 0.961 5.011 0.025 0.176
AC 255 509 1.009 0.819 1.244 0.011 0.931 6.516
cC 195 345 1.212 0.974 1.507 6.078 0.014 0.096
PRI CC+CA vs AA 450 us 79 854 vs 207 1.395 1.051 1.852 5.011 0.025 0.176
BRI CC os CA+AA 195 vs 334 345 us 716 1.212 0.974 1.507 2,972 0.085 0.593
FPERIRL  CCos AA 195 w579 345 vs 207 0.675 0.494 0.923 6.078 0.014 0.096
T < AR KT R 2 Ay [7] A 3 47 AR VG e A fEE R 2 5 3
R5 ZEHMESEERAD HIVEP3 EEH 3 4 SNPs Bk S 47
26 BB (HR %) HM 4 vs {dtFEX] 2
HM 41 fet R IR 4 OR 95%CI F PR 95%CI |- IR P Pe
CCA 412(40.2) 950(45.7) 0.791 0.679 0.920 0.002 0.008
CcCG 331(32.2) 586(28.2) 1.203 1.023 1.415 0.025 0.100
CTA 44(4.3) 102(4.9) 0.864 0.602 1.240 0.427 1.708
TCG 236(23.0) 425(20.4) 1.157 0.966 1.386 0.112 0.448

TE g R BRZEL 0 W) A I AR DL L R S S

990

rs17365632

rs35134694

rs11210537

1

rs17365632,rs35134694,rs11210537 HIDE (&£ ) FA/E(H) -

rs17365632



Int Eye Sci, Vol.25, No.6 Jun. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

3 itit

AR, GWAS B2 i F R AN AR AR ie i
FEFB BREM S UN T 24530 0 & A Rtk A 5 1)
SNPs (H TS HM KA & JE i BRI F3%E 8
ST FEA TR 22 S R e ZEAS [ O BE AR dE 7 36
HES AW 4SS 22 0 111210537 5 b E UK A B HM
WAL S A H G SR LIRS HM KUK s A4 hric .
KT AW ARER GWAS WF5T T HIVEP3 231 411 5 2%
FEDH, Hod rs698047 Fl rs11210537 i ALK A& PRI, AR
T H B UE T rs11210537 7 45 W A B (1) 35 5 5 Sk
PEST D BOSR AR BF 5% th HIVEP3 9 %5 4 5~ SNPs
(1317365632 135134694 Jf K /R 5 HM 5t % 5 J8 A0
X AH T 1517365632 1535134694 1511210537 k47 43 {4
RIHT A3, CCA FRARIRRLE HM AR P s Al | BE
A GWAS WY % B 15698047 5 37 358 1 5y Bk AH 617
SR ASHFGR I R 8 A 15698047 , K R 52 5 T % AT BTk 4o
B4 AR A BRI, B2 A s B T d 5 AR o7 A 2R AR
TEAER — LA R RA4r o0 A Rk, AT T 5
1s698047 17 15 i i A - i /Y rs1210537 (r* = 0.88, D =
1.00) , ATIAA rs1210537 {435 PR R 4547 35 PRI ml AR
1$698047, AL, 25 LTIk, ARWF ST S0 UE T HIVEP3 j& HM
B oy I R, HLH R AETE 2 A SNP v 3 v /R R st AL bRl
XA I R A 358 15 XU T A 4RI 5 %

Zhou 25" FE 2021 4 600 ] ¥ £ ( -6.00 D <SE <
-0.50 D) 110 = £ AL (SE < -6.00 D) £l 800 4% Ak 1T
FL(-0.50 D<SE<+1.00 D) flfa et iR 4l , 44t 1 510 4
PP DU AR AR AE P IR T rs698047 5 T fl 5l HM
WAL Ty RVE R A 563X 5 GWAS FIAS BF 9% 19 45 3 AN ]
IZHWFFE ARG M AR AR N HM BB HE AR PRl A & 5
AL K 5 3 R BE IR, 5 BUR B AR AVE MW o8 X 42 )8
BRI T A A HM B 6], (A3 AR RN R 7E A&
AT A AT A B X R A 2 7 AT N K R R HML, 3R 18 %
SZEEFESIA T RA MR, MATIEERY HM 45
R XT R R 22 Sl AR N, B ke T 3K — BROM AR 8 5k 1)
T

HIVEP3 TET A0 & J o (4w DML o AS B A, (L%
SRR S N A5 S S h R E EEERT
Wit {55538 %R0 I % B AR Bk AR K B A R,
Wt {5 5 % 7T a1 P87 BRER 0 A= K AT LR 98, 2
VTR PE R HIVEP3 R BEIE i 52 0 Wt {75 53 %
P ARE A 53— B3 ) 5 A A 53 2% 0 38 EL AR T, DA 52 e
R BR A KNI AR & 5, X RPHILTR A i Dk 5 HIVEP3
Al BAR A Wt {5 5 30 B, 7 75 R O It Al 52 56 o 4T

AFFELE R R TCFA 1) 1541396445 114 C 253 HE A
I CC R FITE Bonferroni BF1E RIS HM 152t 1% 5 Bk A1
JeB,{HiE T Bonferroni S EHF R B R B EER, AWK
5 i, Bonferroni % 1E 3% i FH 1 SNP Kl 14 22 5 H 4% isf A7
FERGIE I B AT BE, B AN T BA PR LRY ) H ik, TR
ITIAA rs41396445 55 HM (1381 5 A7 7 7] BE 1 A o6
P, X T EARY KA B — W58, TCF4 4ifi% TCF4
RESER T 0 T A SR KR 5L, B2 Wt [55
A LA R Y L T AR SR Z I ST K TCFA 1Y
SNPs 5 ZFh 5 it 15 5 B AE A 56, BE A A 52 £ B Fuchs
AR BB R A B 5 H T rs613872 2 MM G, i#E—2F

EUET TCF4 TEMRER & B B ZAE T ARBF5E s
RHIR TCFA 72 UM K9 h i nl REAF e —E/E T (R 75 2L
T 3 KFEAR W38 450 T R Bl S 56 64 T 300

WEAN A HIF 5 358 B f Hofts 3 AN JE Y 3 4> SNPs
( CTNNB1 1513072632, CAMK2N1 1510753502, Wnt1B
1573175083 ) 3K W n 5 HM 1845 5y A A1 G, CTNNBI
ST B—TE R AR PR 2 M Wt {55 J& T I G B Bk
470 o [ElH}, Parine L0820 Yadav 281 19 B 5% 35 Y ,
CTNNB1 -1 rs13072632 433l 5 U0 ¢ N BE 18 235 I s A i
] N e ) 0 1 6 A RE 11 388 1% ) SRRk TEAH St . AR F
ST EIRFATHTZE A rs13072632 19 £ 7250 5 60k 1Y 5%
Sy TC AT BEFH T CTNNBL Ab T Wt {553 8% T iie , %t
Wt {5 530 B 9 R = E #0559 . CAMK2N1 4 b 19 85 /65
R I S T 0 34 4 2 R B AR Wne/ Ca™ {5538
(IR, WaTB SRS Wnt7B 2 12 Wt {5518
B BB ROE Y, AL AR S AL R A I il R A
S ARG U 1510753502 5 1573175083 I A i
5 HM PYFHCHE X AT BB FH T3 P> SNPs AN 52 e 35 [
FIThRES ek , 75 B TR A JE IR L i Hfl v] RE 5 | b 3
H 2k H HoAth SNPs 5 HM A9 G HE , 75 2 8 KR I REAR
EORAIE, HLSR—2L SNPs 76 KFEA 5 19 GWAS H g ik
25 HM AHOC (HAEA BERE STtk iR 5 B E bR n]
A PR R 25 51 AN [a) A b sl R AR 4 (R REAS oy | a2
SNPs 5 HM {4 I A [ A e B AR 25 5 AR P 3 M T 3R
T PP P PR PR ok A, T e 22 35 DR S [ R 4 A 25 L, FLTE
RAFERE b A2 )5 RIFEER W 22

ARHFFEAPAFAE—E H SR BR A« (1) AHIFFE AP S i 3ok
BN — TR KEEARZ PR — B UE, (2) ARWF
FEXTGXF HM NHE , i Xt 38 A 00 1) 5 Ay 4 ) o B
PRI R — 25 4000, AR LUK 7 AR AT RE A Y
AR G A, LAY ARSI B BIE T Xt B ST £ 4% S
JPERUETE 25 8 (3) AW HAE 1L 24K T T, I
RAENHE LA S50 P A TR, A PSR ST T A B
GE RGP — A5 1 40 A0 B B K - B Wt {5 50 5 7E
HM % A % v i/ FH ML

ZE b RTR, AW ST B Wit 3@ B FH G 89 HIVEP3 1Y
1511210537 5 E PO B HM i5t 1% 5 @&k A0 ¢, TCF4
f) rs41396445 W] S [E DU AR HM i85 5 kAR G,
X EAEAR I TR R I R HM XU 55 25 4 A= 05 i 0
KK TG BT SR Z bt Z Rl 28 X Wt 38 B AH CJE N
HM {5845 S B AT R, 130 3k 240 it i s iy 52 56 ok —
AW Wt 38 B57E HM &A= & e dh /R FHBLE

P 28 M SR A B A ORI £ 1R 2

YEE Bk UL BR R B0 SO R, St L 5, o B B dE , )
W s s w20 ) B S, 2 B BCHE 5 AL AR S0k
R SRS SCRE R N AR B ME R, BT A AR
Ie] 132 - ) B e 4 SR

SE 30k

[1] Morgan IG, Wu PC, Ostrin LA, et al. IMI risk factors for myopia.
Invest Ophthalmol Vis Sci, 2021,62(5) 3.

(2] #BE, T, HIRT, % E00RATR Y i 2% 5 2 wRAL
AT ELR. IREHRIHER , 2021,41(11) ;1089-1096.

[3] Khor CC, Miyake M, Chen LJ, et al. Genome —wide association

991



EfRIEREE
E81E . 029- 82245172

2025F 68 %255 HF£6MH
85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

study identifies ZFHX1B as a susceptibility locus for severe myopia. Hum
Mol Genet, 2013,22(25) :5288-5294.

[4] Shi Y, Gong B, Chen LJ, et al. A genome—wide meta—analysis
identifies two novel loci associated with high myopia in the Han Chinese
population. Hum Mol Genet, 2013,22(11) :2325-2333.

[5] Meguro A, Yamane T, Takeuchi M, et al. Genome — wide
association study in asians identifies novel loci for high myopia and
highlights a nervous system role in its pathogenesis. Ophthalmology,
2020,127(12) :1612-1624.

[6] Shim JH, Greenblatt MB, Zou WG, et al. Schnurri—3 regulates
ERK downstream of WNT signaling in osteoblasts. J Clin Invest, 2013,
123(9) :4010-4022.

(7] #eA@in, #5308, R, 45 Al IUBE E 98 AR OC R F i 53t
J&. IRABLHTHERE , 2019,39(9) :877-881.

[8] Liu Z, Xiu YH, Qiu FF, et al. Canonical Wnt signaling drives
myopia development and can be pharmacologically modulated. Invest
Ophthalmol Vis Sei, 2021,62(9) :21.

[9] Tedja MS, Haarman AEG, Meester—Smoor MA, et al. IMI-myopia
genetics report. Invest Ophthalmol Vis Sei, 2019,60(3) ; M89-M105.
[10] Zhou ZX, Li SZ, Yang QS, et al. Genetic association study
revealed three loci were associated risk of myopia among minors.
Pharmgenomics Pers Med, 2021 ,14.547-551.

[11] Wu QL, Bai SY, Su MY, et al. HIVEP3 inhibits fate decision of
CD8+ invariant NKT cells after positive selection. J Leukoc Biol, 2023,
114(4) :335-346.

[12] Hu SY, Ouyang S, Liu HH, et al. The effect of Wnt/3 —catenin
pathway on the scleral remolding in the mouse during form deprivation.
Int Ophthalmol, 2021,41(9) :3099-3107.

[13] Pertile KK, Schiiche M, Amirul Islam FM, et al. Assessment of
TGIF as a candidate gene for myopia. Invest Ophthalmol Vis Sci, 2008,
49(1) :49-54.

[14] Li L, Duan QH, Zeng ZY, et al. UHRF2 promotes intestinal
tumorigenesis through stabilization of TCF4 mediated Wnt/p — catenin

992

signaling. Int J Cancer, 2020,147(8) ;2239-2252.

[15] Gupta R, Kumawat BL, Paliwal P, et al. Association of ZEB1 and
TCF4 1s613872 changes with late onset Fuchs endothelial corneal
dystrophy in patients from northern India. Mol Vis, 2015,21:1252-1260.
[ 16] Okumura N, Hayashi R, Nakano M, et al. Association of rs613872
and trinucleotide repeat expansion in the TCF4 gene of German patients
with fuchs endothelial corneal dystrophy. Cornea, 2019, 38 (7).
799-805.

[17] Huang YS, Wan S, Yang M. Circ _ 0067680 expedites the
osteogenic differentiation of human bone marrow —derived mesenchymal
stem cells through miR -4429/CTNNB1/Wnt/ - catenin pathway. Biol
Direct, 2021,16(1) :16.

[18] Parine NR, Azzam NA, Shaik J, et al. Genetic variants in the
WNT signaling pathway are protectively associated with colorectal cancer
in a Saudi population. Saudi J Biol Sci, 2019,26(2) :286-293.

[19] Yadav BK, Yadav R, Kang HG, et al. Association of genetic
variation in a Wnt signaling pathway gene ( B — catenin ) with
susceptibility to leukoaraiosis. Genet Test Mol Biomarkers, 2020, 24
(11):708-716.

[20] Zhang XL, Tian LF, Li ZY, et al. CAMK2N1 has a cancer —
suppressive function in colorectal carcinoma via effects on the Wnt/3 -
catenin pathway. Biochem Biophys Res Commun, 2022,626.220-228.
[21] Miyake M, Yamashiro K, Tabara Y, et al. Identification of myopia—
associated WNT7B polymorphisms provides insights into the mechanism
underlying the development of myopia. Nat Commun, 2015,6:6689.
[22] Liu ZZ, An GQ, Huo YD, et al. Evaluation of myopia—associated
genes in a Han Chinese population with high myopia. Ophthalmic Genet,
2023,44(4) :341-345.

[23] An GQ, Zhang M, Gao WN, et al. Association of a COL1A1 gene
haplotype with pathologic myopia in a Northern Chinese Han population.
Exp Eye Res, 2025,250.110151.

[24] JomHSE, EA, 484, 5. T EDUEARE SOX2 HEH 5 w5
PR SCIBRAT 5. IRBLHTIERE, 2018,38(9) :851-855.



