Int Eye Sci, Vol.19, No.9 Sep. 2019 http.//ies.ijo.cn
Tel :029-82245172 85263940 Email . 1JO.2000@ 163.com

BRERESEEEER

F ' 3R R AR, X 4

MR ELZ R RTR

K]Z ﬁxij\}/\3 ;]Z}‘TI%Z

o A

S| R - S, SRR R, 45, TR At S R A
KA R RN E FRIRRL 42 2019519(9) 114951498

HEEWB . BXARP2EEESTH (No.81603421) ; 111 74 HE 44
BF & 3151 ( No.2019GSF108252,2017CXGC1211)

e B i, ' (250014) P [ IR A Dr R 7T, LU AR P R 2 R 2
2(250002) FPE L ZR & B ma T, LI AR 2 PP oY BE 454 IR B 36 5
S INZRAS b S BE 45 A MR B B BOR (SR AL ) T N S0 IR
R PEZ R EERBEFE AT (257091 ) H E LWL AR AR E T
NREE B ;*(250002) 5 B L AR B 1, L 4R AP I 2 K24 g
R

YEE B S, 76 A A 5 A, BF 5T 07 1) . (N R B G
ARIE,

WIAES Hede 8%, TATEIR, W8R8 4 S0, 1L R P
2RI IR B B Be B 4 BFT 7 1) - P o I 25 45 I PR R B2 5
BIEST | 1 P BE 2 Y6 AN IE . hongshenghil @ 126.com

ks H A . 2019-03-06 B m H . 2019-07-31

WE

EIHJ AR E B —Fp Bk e N 3L DA, R 2 2
WM FR R G, IR Z A1 (SNPs) 248

T%léﬁ7k¥LZz¢E@  F BRI 1) B A 5 | Ak ) A%

BERZIR (DNA) JP 3 2 80, I 4F kA SClk iR, AH OG5

R o5 119 SNPs AR Ab 5 0 A A R RS UIAR G, AR

SRR AT AR O 3 R B9 SNPs 5 3 #1 & A8 & i B S I T 52

BUIRAE—Z53 | LIIYI O AL DR R BEATL A Fr) AF 5 (3
Y B

KGR T AL AL TR 2 S SR N SRR R 5y
g
DOI;10.3980/j.issn.1672-5123.2019.9.11

Research progress of single nucleotide
polymorphism and development of
high myopia

Shan—Shan Wu'?, Da—-Dong Guo®,
Ling—Ling Yin’

De-Zheng Liu'?,
, Wen-Jun Jiang’, Hong-Sheng Bi**

Foundation items: National Natural Science Foundation of China
( No. 81603421 ); Key Development & Research Program of
Shandong Province ( No.2019GSF108252,2017CXGC1211)

'Shandong University of Traditional Chinese Medicine, Jinan
250014, Shandong Province, China;
Laboratory of Integrated Traditional Chinese and Western Medicine

*Shandong Provincial Key

for Prevention and Therapy of Ocular Diseases, Key Laboratory of
Integrated Traditional Chinese and Western Medicine for Prevention
an Therapy of Ocular Disease in University of Shandong, Eye
Institute of Shandong University of Traditional Chinese Medicine,

Jinan 250002, Shandong Province, China; *People’s Hospital of

Dongying City, Dongying 257091, Shandong Province, China;
*Affiliated Eye Hospital of Shandong University of Traditional
Chinese Medicine, Jinan 250002, Shandong Province, China
Correspondence to: Hong — Sheng Bi. Shandong Provincial Key
Laboratory of Integrated Traditional Chinese and Western Medicine
for Prevention and Therapy of Ocular Diseases, Key Laboratory of
Integrated Traditional Chinese and Western Medicine for Prevention
an Therapy of Ocular Disease in University of Shandong, Eye
Institute of Shandong University of Traditional Chinese Medicine,
Jinan 250002, Shandong Province, China; Affiliated Eye Hospital of
Shandong University of Traditional Chinese Medicine, Jinan
250002, Shandong Province, China. hongshenghil@ 126.com
Received :2019-03-06 Accepted :2019-07-31

Abstract

¢ At present, myopia has become a public health disease
worldwide, and its occurrence is mostly caused by
genetic and environmental factors. Single nucleotide
polymorphisms (SNPs) are the changes in single base at
the genomic level <caused by DNA sequence
polymorphisms. In recent years, it is reported that the
change of SNPs in myopic related gene loci is closely
related to the occurrence and development of myopia. The
present paper reviewed the current status of the
association between SNPs of myopia-related genes and
the development of myopia, providing a new insight into
the future research of pathogenesis of myopia.
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Z M, N AL 0 AR S B R L — A
CRIZ BN 80% L I, ABEFHR AR SR & F 1%, X
BEXA T HEREN—ANEEREK, HAl, 2% EH 20
LA A 0 L R A7 5, EL A JE IR A S B A M i 98
B2 T 150 ZF0 535 LAH G SNPs, iX 86 SNPs £ 5
JEE B8 R S A G, (EL U A7 A R M DRI i) 2 ]
B 25,
1.1 EE SNPs 55 EIRM & L2 2 2R ) A
A ECR R EERR, 52k A 0.5% ~5.0%,
WL H R I &R kR iR E R, N SR 5 5
SRR 5 F0) e A 2 S AT DA v AT RF 3 R 2 9 L i
N2
1.1.1 PAX6 E[E SNPs 55 EIEM  PAX6 R & m ¥
IR R Z RN Z —, T ESRRNAER AT A
K, EPFR P ER, ZENEENLRED,
Kunceviciene %5 X} 451 1 fd Fe A FIAS [5) 72 22 3 00 A RE 1F
ATHM ML R o 7 & B e B S AR (AR AROER
BB <-3D),PAX6 A 3°'UTR ( SNP 1s662702) TT Fl CT
FERA Z IAFAE W 25, H C S LR hn T B T
PEHERIR . 538 Meta 73BT 455 7R , PAX6 FE[A SNP
1s644242 78 JL AP T E W s B [ B B (OR =
0.87,95% CI 0.76 ~0.99, P =0.035) . 2« &5 Hi % (OR =
0.85,95%CI 0.74~0.97,P=0.019) ] 5 & F x4l ©. & HH
K B AR VTR K R R T BE AR A T E— A F 9T 5
WE, HAR—IAT5E & 3, PAX6 SNP rs644242 55 & ik
P2 6] B e ) O B, Hor A S50 6 PR o 3 AR
RIRI GRS LN oAb, B 58 & B PAX6 FE A
SNP 1512421026 A5 7Y 55 rp = A &5 3 3L A0 1Y) ) TR
K BRI R , PAX6 K SNP 1s662702 AT GEf T
SR BT S Y miR - 328 454 1Y % R
7~ miR—-328 [k 0 T A 7 3 I A T
1.1.2 LUM ERE SNPs 55 EiE# LUM(lumican) f&—
PR IR Ff1 G R B 1 20, R DUBE Y £ ZEAN I AP 3L R 2
— . MR Z BT R, LUM £ A SNPs 5 & B in i
X Wang ZUHFSE & L, LUM £E[H SNP rs1785350 FY
HH DR Y T AT o7 DR R TR R R R R (SRR R
<-6.5D) FIIEH X IR Z AIfFAFE 5 25 5%, SRS &0 Ar
BoR, i T LUM 2K 5 3+ X 88 SNP (153759223,
C—HT)FEI AR H FIIE# X R Z i & 2 0 B A &%
S He SFUPUEE ZEFE T AW EAG T LUM 3[R SNP
1s3759223 FI SNP rs3759222 55 5 B 3T 40 22 1) A XU 6 &%
S5 AL 7R SNP 153759223 5 BRI ) = B I AR O, (0
SNP 1s3759222 S5 i Moo, #t—0F5% LUM A
o SNP (153759223, C—T) 15 Hp [l B 5 8 30 UG =22 1]
M Z &L, SNP 1s3759223 1E 4 A F Bk & T 55
JEE AL 25 R 56 | T A5 32 DRI 485 5 3 v B I R & A RS %
C SN LG A =, B C S R G 3 AT Re 2 I &
FEMT R A RS R gT 4 SRR, LUM K v R
AL I PN = Sl SR N 2
1.1.3 IGF EE SNPs 55 EiEM i A A st (%
FEDIIFFE (MYP3 FEPR 8 ) S B4 il R 25 LA B i 46
VLA S S AR AL AT IR 2 W B S R A K7 1
(insulin—like growth factor—1,IGF-1) ZE#E K IRFBAK KT
FRYEER . Guo 251 % IGF-1 (5L H 2 &M 1T 200
K, SNP rs6214 5 BET LR IEAHDE, X IGF-1 JEPfY
1496

7 MHRic SNPs £ Bonferroni £ 1F J5 70 8 & P, rs12423791
FE I X HR2H R i B S LA ) A bk 2 B R
IGF- 15 () Z2 8 PE T se 5 v AR = FE IR A 56, Mak
21T IGF -1 S [H B9 e SNPs HE47 B4 R 43 A7 % B,
17956547 Fl 1s5742632 1) 22 251 5 v BE I At 35 AH O
HE— 20X J By B AR AR 24 S AH G 1Y SNPs 47 3 K 43
TR B, IGF -2 X3 SNP 1s2070762  SNP 151003483 #il [
%%‘%%14&( insulin receptor ,INSR) FE[A SNP rs3745551 SNP
152229429 55 REIT AL AR OGS R, IR FAE 5l
% PR G DT 38 2 A8 S T RS I D N R B S A Y B
B, IR A RAT BT T % IGF B A i B IR AL
HIVER, DT A 5 B 30 40 i 5 DR 975 0 A Y o B 1R 3 1
Jisgici N

1.1.4EEEHE SNPs 55 EIEM A RKHT -1
(transforming growth factor—B1,TGF-31) Ak
SIS BEIE N, YEGE , TCF-B1 kB 4 5 (1) SNP
rs1800470 55 = B 3T M0 A 8835 A DG PET™ . Rasool %5 fF
5% R, TGF-B1 K FRiC SNP 154803455 HYUR 7 3L T
X B A R PE T (OR =0.67), & H RHE
(aggrecan , ACAN) [ 1 SNP 153784757 HAERI CA B
7o S 2 A AU, TSNP 1s1516794 BAA5 R TT HLAT {4
7 (IR = e O 5 Wy R S S R R s S e S N
(hepatocyte growth factor receptor, MET) J& [ Ff %) 2 > SNP
(1s38857 Fl rs10215153 ) F1 ACAN 1 ) 1 > SNP
(1s3784757) 5 1 B 3 AL W 25 AH OC (P = 0. 0064 0. 0113
0.0373,0R=4.14 5.74 .0.52) ™ AN AW TN, B
A K H 5 H (bone morphogenetic protein 2, BMP2) FE A
IR T A SR I & & AL R s 4L SR VA HLX B
A KA EAIBS M B ( BMP2 - inducible kinase,
BMP2K) 5 K (R AifF 5% d 7, H 1379 G/ A (1s2288255) £ 2%
PEr A S BE PR AR5 A 55 (5] 28 R T %k RE2H 22 [R) A7 7
B #FH#EF(P<0.001,0R=2.99,95%CI 1. 62~5.54) , &/~
BMP2K FE[N 1379 G/A 785715 g BE a0 g B2 G K, 2 3L
i B T A A i AL ) 3 £ XU PR R

1.1.5 BEE SNPs 55 B EMH R  Ik4s B A i &
( choroidal neovascularization, CNV ) J& 55 /& & ¥1 470 AH ¢ A9 |
AT B R DR R 22— i B LR T R
FRRA N 5. 2% ~11.3% ", L2 JRAEMEFIR AT 52 10 A1 )
L T B2 - Bruch 8-k B A1 IMAE , P H FEA CNV
W&, BF5E Won, #ME K F 1 ( complement factor |
gene,CF I ) ZEH 15 SNP rs10033900 4if 25 T 5 RAE
AF OG0 2 1 5T ) B, BR324 B b s, G g v B O
CNV ZEAHE(P=0.0011) %" tAb, CNV By R/ E
TG 5B KN, DR ™ R R A ) TR Y Akagi -
Kurashige L0551 it g% 2 A , L& N B2 A K F (vascular
endothelial growth factor, VEGF) % [H rs2010963 £ &M 5
CNV B R/ R FAHIE  TE 76 B CNV B RSt 1%
SRR AATE , 3271 12010963 5 CNV 728 i [ K/ b 35 A
Z#(P=0.00078) ,

1.2 £F SNPs 585 EE#N

1.2.1 PAX6.IGF #FE SNPs 588 & EiE# Tang %57
IR W], PAXG6 H: K SNP rs644242 558 5 5 3 00 [ 2554
Bl ( spherical equivalent, SE) <—10D | 5 5 0 1Y O B M
(OR=1.27,95%CI 1.10~1.46,P=0.001,I’=0%) ,{H 5
MREEITTE G . A IFFERT PAXG JEH 5 A 5 5/ i



Int Eye Sci, Vol.19, No.9 Sep. 2019 http.//ies.ijo.cn
Tel :029-82245172 85263940 Email . 1JO.2000@ 163.com

ARG SNP iE 17 3L K 43 7 % B0, SNP rs644242 7 [
AT R 5 e R A R ) SR B (OR =
2.56) ;SNP rs3026393 7 i PR A A B v 550 i 2 T 40 L
HRE A Y (OR=2.32) , HH X 20 2B OR {8
W e ' P KSR HR il A 1 T B4 7 BRI, PAX6 LR TT
eI A BB EENGERENE, BAPR
FW],IGF-1 JE[H SNP rs12423791 A AV 5 & LA %,
MH 5 BN B O A O¢, B A R
1s5742629 Fl rs12423791 ) GC Bt 5 8 & LA %
(P=0.033)")
1. 2.2 HEEE SNPs 58S EIEM  AF5CIESE, l8m
AL R R KA AR I F (pigment epithelium —
derived factor, PEDF) %:[F SNP rs12603825 54k & T & &
AL CNV A %Y1 R A de i A K W1 - 10
(fibroblast growth factor—10, FGF—10) R & 37 41 g 41 3 5
AL Y 35, $E/R FGF-10 ] A8 & M &) KL
Hsi 2 BF9¢ 7R, FGF-10 R SNP 1s339501 G %54 %
PRI 55 N B8 2 B 3 A G (OR = 1. 58) , HL7E ¢ 't 25 i)
FE B T Y 2R R R HED FGF-10 W RES S TE M
B EHE R
2 BB SNPs 7EiE fl hpfh iR FItER = &

PRI R 2 A S AL O FR AR A O RO P
B AW 2 JE AT A L AL A9 S B 2508 (R [R] 3L A
TEARTR BN PR s IPE IR g2 —3, T
1 H A8 BRI BIF 9% % B0, RAS 28 1A 45 S5 1 1 Il 4 4
fR B T 1 ( RAS protein — specific guanine nucleotide
releasing factor 1,RASGRF1) KN SNP rs8027411 G Z{v 3+t
PR 4 H AT 2 L 050 v %) v JBE 30T R A XU 1 4 1k 4
RASGRIF1 2 R AE VTR e 52 30 A0 & e v e 224 1
Oishi %5 #1197 & P, RASGRF1 2 [H SNP rs4778879 A 4
A7 JEPRTE & B LY & R R 2R VE . o5 A SR
52,5 B & & A # 1 3 ((bone morphogenetic protein 3,
BMP3) JE K SNP rs1960445/ 154458448 1t Y% B 25 {37 J [H] 3
FAE S MR ARSI, A H A AU AR
N B f474E ™ . RBFOX1( RNA binding protein , fox—1
homolog 1) £ [ P & T X 1 SNP 1s17648524 ( C/G) Fil
BICC1 LK SNP 1s7084402 ( A/G) 5 1 B i 40 I 25 4H ¢
(P=0.003, OR = 0.43; P = 0.037, OR = 1.25), H
117648524 FERIM A RE B & A w8 B 0T A0 18 JXURS: , 1HL
XS T IA PR A AR, T 157084402 X SF 91 H
A e A e R A A XU | L3k o S B AN AE Lo Pk b 2 B,
R ALY,
SRE

AR R A ek A MR 55 Z N R 25 %, 4
FEH SEBCAF T B, Z A 3L B9 £ 4~ SNPs 53T #LI0 &
AR YIRS, H I SNPs 5L 56 RAEFN I HbIX
R A AR 22 S 605, ARk, JE IR SNPs 78 L& Jé
A F AOR B 32 32 3 0 SRR, B T A R B F 9
W e A ik, B E 2 150 B SNPs 5 & 4E &
JREEVIFISE,, {BEE SNPs B 5% 1 A7 7 — S8R JE e
WRE 22 5 RSP A9 DA R A1 B 1 5 389 T s o
R LE AR A M, R, 77 I 0 5 3 R 2
PR A SRR 7 s 7 2kt G N T 2 S R 348 5 A S iy 46 ) 7
BEAh , 7EFE R SNPs - F0% 3T 40 A4 5 3 18 FH 7 Tt H |G 4 G
SCHRARIE , HBE L PR 22 25 PR G I 4 R 1 42 2 05 9 0

FHICHERTFE IR, NATTXE 40 F) J5 Jos AIL 1 K A B T i
ARSI Sl AR 23 M0 ST SR Y B R b s, AT
F B TR AR T T A RTS8, 9 NS R <l A
AT Y TR
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