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[ Abstract] Objective To investigate the association between choroidal neovascularization (CNV) and the
LIPC gene single nucleotide polymorphism (SNP) in a Chinese Han population from Shantou. Methods A case-
control study was designed. Two hundred and twenty-one patients with CNV who visited Shantou International Eye
Center from January 2010 to December 2016 were enrolled and served as the CNV group,and 430 healthy volunteers
matched in age and gender were enrolled and served as the normal control group. Each of 5 ml fasting peripheral
blood of the subjects was extracted ,and peripheral blood DNA was extracted after anticoagulation. PCR amplification
was conducted on SNP loci of LIPC gene including rs10468017, rs920915 and rs2070895. After purification,
genotyping was performed on the above SNP loci using the single base extension ( SNaPshot) method. Hardy-weinberg
equilibrium (HWE) test was used to determine the genotype frequency of the three SNPs of LIPC gene. The gene
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frequency and genotype frequency of the 3 loci between the CNV group and normal control group were compared. This
study followed the Declaration of Helsinki. Written informed consent was obtained from each subject prior to entering
the study cohort. The study protocol was approved by the Ethics Committee of Joint Shantou International Eye Center
of Shantou University and The Chinese University of Hong Kong ( No. 11-004).
distribution of rs10468017,1rs920915 and rs2070895 of the three SNPs of LIPC gene reached genetic balance in the
total samples ( P>0.05). The genotype frequencies of rs10468017 TT genotype,rs920915 CC genotype and rs2070895
AA genotype in CNV group were 3. 62% ,5.43% and 12. 22% ,respectively, while those of normal control group were

Results The genotype frequency

2.56% ,5.58% and 14. 19% ,respectively, with no statistically significant difference (all at P>0.05). The minimum
allele (T) frequency of rs10468017 was 18. 1% and 17.2% , the minimum allele (C) frequency of rs920915 was
21.7% and 23. 1% ,and the minimum allele (A) frequency of rs2070895 was 33. 7% and 38. 7% in the CNV group
and the normal control group, respectively (all at P>0.05). The odd ratio (OR) values (95% confidence interval
[CIT]) of rs10468017,1s920915 and rs2070895 in the CNV group and the normal control group were 1. 06 (0.79—
1.44),0.92 (0.70-1.21) and 0.80 (0.63-1.02), respectively.
study do not indicate the association of LIPC SNPs (1rs10468017,rs920915 and rs2070895) with CNV in the Shantou

Conclusions  The results from the present

Han population.
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4O M o6 M B OBE AR P (age-related macular
degeneration, AMD ) J& — Fli it fe MR I E Z N K2 5
R ISR AE | J2& 60 % LA b N HE & A AS AT 33 i 1Y) 1 22 i
B FATH <508 B R 2020 4 AMD 3535 1.96 12,
2040 4FHE I 3 2,88 421, LI AMD {3 3 BN ik 4%
PR B B B S 8 2K b B 2R L. MR AMD | 43 T4
AR M, T4 AMD 3= 2255 3 0 A8 O M B A 25 4
(geographic atrophy, GA) {2 P£ AMD [y #7135 42 Jy ik
2% 5535 4B M 4% ( choroidal neovascularization, CNV ) &
o CNVIE R KB W R BG S 3806 R bR &
WIRTE R, e & B B % b W Ao B R
AMD 1 % ik ML i 75 35t 15 &R B 29 K CFH M
ARMS2/HTRAI 2 A~ F 3 A A7 s CFH 3 R 2 15 1
EHEMERGE D EEM A REE 2 W
Pl Gy T B0 B RE DA K U A5, HE SNP i AR
rs800292 7E H [E H A AFEHF D UEL 5 CNV
F T ARMS2/HTRAL JE [ 4 15 9 AMD 50 1 25
I 2 i — T 22 S 15 2 1A 30 3 o5 70 9 B 114 50 2 P DA
K5 40 M A0 TR A R AR O B 5 CNV g kR
CFH I ARMS2/HTRAT 2 A7 i b AR 3G 38 #% 1 A B
SEA R AMD )35t 1% B B, At 5 8% A7 a5 1 R 5
Al AMD K% ML R R AR AR . — A
BRI e i €M NHE (979 5] AMD 55 Fi 1709
LR RRE ) FOA At M B FF S b HBE (5789 5] AMD
BE 4234 Z 0 ) th g BF 5T E RS LIPC JE
SNP 13 /5 rs10468017 5 AMD [y #H 26 ¥ . H b

AMD 3 R B¢ B A2 K FEAR NBE R UESE T LIPC 3
1s920915 1 152070895 5 AMD ## 51 =Bt AHf
FEHXT 221 ] CNV 5 4F % M50 AH T BE g 430 44 fik
H AT LIPC JE A 1A 3 A o5 i 3 R 43 8, SF 450 1
S E A BE CNV [ AH 61

1 ARSI

L1 R

SR FH9 091 % BEAF 52 L, 49 A 2010 4F 1 J] % 2016
12 Tl Sk [ bR IR B0 82 DU CNV B 3
221 {5, Her 5 154 i), 4 67 {5 ; 4R % 48 ~ 90 %, V- 1Y
(67.04+9.92) % , CNV i2WrArE: (1) BRK K 2 Al WL
KT 125 wm B 5 P8 S A M I €5 R F B¢ (retinal
pigment epithelium , RPE) J2 (6, % 5.4 5 (2) A1 F 112
14 (optical coherence tomography, OCT) 8%, %% % Z iR
JIE 45 5 52 1012 (3) CNV [T AR A8 PR 35 400 ) e
Mz bR T EA R BT A AR B0E M A
ARIBIR 5 (4) M]3 2 MR VG 1l 457 35 52 5 OCT #6 A HEBR
L PRAR Tk 46 a5 o A L TR BT A A S [ s R R
rhC DU fi BRE A5 B & 430 44, Hivh 55 300 44, % 130
% AERS 48 ~88 B, (66.00+10.13) %, 44 A bR
(1) MR IS HRORH B 22 B AT S 8 BK 5 i B A A e
AMD F#4E; (2) J6 AMD ZEJE 525 (3) 59 1 24 8 &
M ICFR o 2 A LA A 91 A8 A HE 1 G 4 22 S 44
Gt (¥ P>0.05) (R 1) o AHEFE BEAE H /8
FEEF Ak R - A HE SO E BRIl Sk [ PR IR
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Table 1 Comparison of demography between the CNV group
and control group

A 3 191 %% PERI (B /4 ,n)* 4EE (meanSD, % )"
CNV 21 221 154/ 67 67.04+ 9.92
1EH 6 B 430 300/130 66.00+10. 13
X2/t s 0. 000 0. 690

P1{H 0.982 0.493

T ONV R4 T2 1045 (a X 4305 b SRR AR ¢ 1R 30)
Note ;: CNV ; choroidal neovascularization ( a;leesl;b;independem samples

t test)

1.2 J5

1.2.1 AP DNA $2IC flfosz i =5 9 A0 A i
5 ml, 28 EDTA HUEEJ5 73 25 1 40 i s FH A 22 52 ok
J& 1fi. DNA , % f#% )5 18 F Nano Drop ND-2000C 4543t
JGEEAKT DNA JE A7 5E 40 47, V4% DNA J5i 5 9k B2 R
25~50 ng/pl,

1.2.2 PCR 5|% M SNaPshot 5|9 il M EEE L
W) A {Z B H 0 ( National Center for Biotechnology
Information , NCBI) [ %5 F R HL LIPC }: X rs10468017
1920915 F1 rs2070895 {37 /5 | F i 500 bp fi4 )5 51 , fii
F Primer3. 0 %3 PCR 3|4 J %} )W SNaPshot 5| ¥ (
2) o FrAGIM Y bR AR LR BRA A A

&2 34 SNPs {ii &5 fJ PCR ¥ 5| 4 & SNaPshot 3| 4 %I
Table 1 The PCR amplification primers and SNaPshot primers sequence of the three SNPs loci

SNPs i 5% G475 (5-37)

PRI/ (bp) 1B KGR (C)

rs10468017 TTACGGTCTCCAAGACTGCT

F
R: TCAGTGCATCCACCCATGAA
S

360 64

ACCCTATAACCCTAATGCCTGGCACAGTGACGGGCAGACTTGCAA

rs920915 F. CATGTCTGGGATTCTGCACG

GGTTGTGGAGCTGAAATGAATAA

rs2070895 GCACCACACTTTGACCACAA

-~ = »n =

AGCCAAAGAGACCACAATGC

479 64

GCTGAATTACTCAAAAGGAATTCTAGCAAAGCACA

494 64

S: CCCCGACCTTTGGCAGAATTTCCAAACACAACACAGTAGCTTTAA

IE : SNPs: BUZ 4 R 2 A5 1k

Note : SNPs: single nucleotide polymorphisms

1.2.3 PCR K™=#paift 3 4> SNP fii fidk 651 P
Ao PHUAFR 2 A Taq Master Mix (b 50 BE O £ 9 #
AR )50 wl, I 91914 0.5 ul, DNA FEA
1.0 pl,ddH,0 3.0 ul; ¥ 1 % fF 95 °C W25 P S5 min;
95 C 751 30 s, 64 °C i k 30s,72 °C ZE i 45 s, 3t 40
AEER 72 CHEAR 10 min, 3758 5 7™ 49 4 1 it o K
2% B NR M BE AT H Uk, LA € O Hbs B

SNP fii i rs10468017 gk ik, , i A% i & PCR
7 3.5 wl, 4B 1.5 pl, 15920915 5 rs2070895 Jt:
AL 2 A5 PCR P854 10 3. 5wl S0 /L 3. 0 l
RA . aifbFE)y 37 C ) 30 min, 80 °C Jz i 15 min,
aifblF Exco I ( 9% [E Biolabs /Y &) ) Fast AP ( 3£ [H
Promega /A 7] ) .10 {5 Fast AP 2% phyg Al ddH, 0 $4 I8 {4k
FALE 1:10 210 8L i 1M A% o
1.2.4 JEP4MT SNP 74 1s10468017 44k 5 7= 4
B 1.0 pl fm A 0.2 pl SNaPshot multiplex i 7] ( 3& [#
Applied Biosystems 72\ @] ), il A X i SNaPshot 5| %)

0.2 wl,ddH,0 3.6 pl, 1920915 1 rs2070895 H:[i] 4ii
A5 7= W B 2.0 pl, XF i SNaPshot 5] #) 4% 0.2 ul,
multiplex &, 7] 0.2 wl, ddH,0 2.4 ul, fic H GRS,
S8xg BI0 S min, 317 I A 0 R £ 96 °C HLAE bE
1 min;96 °C 25 105,50 C 3B k 55,60 °C ZEff 30 s,
25 AEFH . LY A 10 pl ddH,0, i 1
3730XL 40 Fy oy M A (5 B ABL 2 H]), B
GeneMapper F2 7K Ul DA | 3 4~ SNP, BEHUES R, A4
SNP 37 i 1) B PR B 45 AT =k X 30 A4S 47 Sanger Ml
J7 5 0iE
1.3 GEitseorik

KM SPSS 21. 0 it kit tr 5e it 7 #r . LIPC
P 3 A4~ SNP A7 5 114 2 DY U 41 % R ] Hardy-Weinberg
SE-f7 ( Hardy-Weinberg equilibrium , HWE ) £ , P>0. 05
ﬁ%ﬁ.ﬁ”%$ﬁ4\ HWE, CNV 4] 5 iE # % i 20
3 AL A L/Fﬁiﬁ%lﬁ”bl‘ﬁilﬁ’]%#ttiﬁamﬁﬁx\’ i
y@,mo. 05 hZERAGIFE
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2.1 HWE £
LIPC 3£ 3 4> SNP i /5 1510468017 1920915 7l
152070895 7o S AE AR i 14 5L P TS5 G A 24 3k ) 35t 1% -

i (P>0.05) , LA HAIREA BA AR
2.2 FEHpH

A48 GG .GC il CC,rs2070895 SLPH 407 % GG .GA
F1 AA ,SNaPshot 73 BUZE 5L 50 P25 - — 2 (& 1,2)
2.3 JLH AR R

CNV 2 LIPC }:[H SNP {3/ &5 rs10468017 TT Xt [H
1 rs920915 CC FE [A A F1 rs2070895 AA JE [H ﬁ T Y 3
R B 245 5 R 3.62% 5. 43% Fl 12. 22% , 1F & %} BR

SF L LSRR 43 B 2. 56% 5. 58% Fil 14. 19%%#1:@

1540168017 KK 43 % 43>k CC.CT 1 TT,1s920915 %t TG L (¥ P>0.05)(F£3),
510468017 1s920915 rs2070895
|I |Ill
’}‘I Il ll
il {1
AN <ok, e p—_ - a— .lll‘L — e A—==I~=-I¢-=-
TTHE A % CTHEHAS  CC ALY CC IR GCHEAHY GG HEH Y AA SR

1 LIPC E[A rs10468017 .rs920915 F1 rs2070895 SNaPshot
GC 1 GG JEH Y, 12070895 [y GG . GA Fl AA S K 1Y

Figure 1
rs920915 ,and GG,GA and AA genotypes of 1s2070895 were detected

R FEAFEARE A I 2 rs10468017 () CC.CT A1 TT KK # 1920915 i) CC |

SNaPshot results of LIPC gene rs10468017,rs920915 and rs2070895 CC,CT and TT genotypes of r1s10468017,CC, GC and GG genotypes of

rs10468017 15920915 152070895
AGACTTGCAATATTTCATGGG GCAAAGCACACAACATTTTC TAGCTTTAAATTGATTAATTT
T %Wiﬁ CCHEP AA LD
_MM[\A_A_MA&AAM;“ AN A AN ‘/\ﬂ AN AAAANAN nf\[\[b’“vv\fu\/\/\/\
I(,Jﬂ’:I*IiL_ CC I AG LY
nalnananannnalian AAAAAASMANAAAL
CC AR R GG LAY
Jﬂ’\ | ll N\ f \ \ A :,'n\l f,-'\ Iu'r fﬂll "'n'l

B 2 LIPC & rs10468017 .rs920915 F rs2070895 il
GG FEK A, rs2070895 () GG .GA F1 AA FE[K Y

B 7 A BE A N R I F] rs10468017 19 CCCT A1 TT & [H | 1s920915 f§ CC .GC Fl

Figure 2 The sequencing images of LIPC genes rs10468017,rs920915 and rs2070895 CC,CT and TT genotypes of rs10468017,CC, GC and GG
genotypes of rs920915 ,and GG,GA and AA genotypes of rs2070895 were detected

R3 2ANHESNPs U m W ERBFELE [n( %) ]
Table 3 Comparison of genotype frequency of the three SNPs loci between CNV group and control group[n( %) ]

1510468017 15920915 152070895
A cc cT TT GG GC cc GG GA AA
CNV 41 149(67.42)  64(28.96) 8(3.62)  137(62.00) 72(32.58)  12(5.43)  99(44.80)  95(42.99)  27(12.22)
AR 293(68.14) 126(29.30)  11(2.56)  255(52.33) 151(35.12)  24(5.58) 158(36.74) 211(51.40)  61(14.19)
OR(95%CI) {1 1.06(0.79-1.44) 0.92(0.70-1.21) 0.80(0.63-1.02)
P 0.75 0.80 0. 14
(O K5)  SNPs: BT BR L A1 ; ONV R4 BT A 155 5 OR A # b 5 I 4% X i)

Note: (X test) SNPs:single nucleotide polymorphism; CNV : choroidal neovascularization ; OR :odds ratio; CI; confidence interval

2.4 U AR L R R L A
CNV 20 0 1F % %t B 40 LIPC 3£ ] SNP fif &
1510468017 %ﬁ%ﬁ%lﬂﬂ)ﬁﬁ%ﬁ%ﬂﬁ 18. 1% F

17.2% , rs920915 5 /N % 7 3£ B (C) 4 2 43 5 H
21. 7% F1 23. 1% , 152070895 f5 /NE 47 Je [ (A) $9 R 4y

AR 33.7%F0 38.7% , 2 R ¥ LGB XL (B P>
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0.05)(%4),

x4 2AHESNPs i MR/ EMEFETELR [ n(%) ]

Table 4 Comparison of the minimum allele frequencies of three SNPs

— Iy 18 AN ST /N A B AMD 3 IR B A
T LIPC %R SNP fif /5 1s920915
5 AMD 1% &, 15 H & BB Be oy

loci between the CNV group and control group [n( %) ]

#r 7 7650 {5l AMD (4 fF + #%

1510468017 15920915 152070895

215 C T p C p A AMD FI CNV) Fil 51 844 44 X} I& |
CNV 4 362(81.9)  80(18.1) 346(78.3)  96(21.7) 293(66.3) 149(33.7)  FeH' 55 185 ] Jy B M A B .4 150
NG esyisEl 712(82.8)  148(17.2)  661(76.9)  199(23.1)  527(61.3) 333(38.7)  fR AW AEE 229 4] FFE W A BE,
X 0.16 0.34 3. 14 FELL - AT 1920915 5 AMD 45
Pt 0. 69 0.56 0.07 A (P=2x10"") , 1 J5 76 55 K1

T (O KB ) SNPs: BURTFIR 2 A5 1k 5 ONV L k48 B 4 1

Note; (X* test)  SNPs;single nucleotide polymorphisms; CNV ; choroidal neovascularization

3 Wit

R Do 52 B 6 R 1) i 5 U R R g A A DG S R
AMD f95¢ ZEIESI T AMD (9 % A I %% 8 5 18 5 4% 1
SEEEEIEME " . LIPC BENA T 15¢21.3, 4
K25 136 kb, % 15 AN T LIPC 3 H 4 55 1) 1T g
s T 53 70 U B I 23R 00 38 5 ATP 45 & & ks ik
A JIE [ P P A i 1 A R A O B DT 1 3 [ 7 R I
523, EL7E ¥ B X 4 2% 05 i o T 0L B AR R
LIPC A AL B A H i 8 45 A5 2 1 7K A A 5 40 i i
(] 5 M) A P B0 g 455, ek 0 G e R A
(9 4= BN I 52 ) RPE 20 Jif i) /] 1=, )& AMD & 95 AL 1
i B8 BE B 3R 19 (high density lipoprotein, HDL) 4 3§ i
B s T PR R, TR B T IX
B SNP {37 5 rs10468017 () C A5 5 T J5 , ] 48 &5 1f 3%
H HDL ¥k B8, T 6 I AMD i JRUES " Neale
AU SR B O O T D T N 5 M T O B 4
15 979 il AMD A1 1 709 £ %f B 35 v 2 Bz A7 5 AMD
BIFA M, J5 16 RS HL T 45 4 5 789 5] AMD il 4 234 4
Xof BEE TR P UUE S T A OGP 5 i AR DG 4 B
rs10468017 13 j5 OR _, {H (95% CI) F3 0.82 (0.77 ~
0.88) , RUIZAL MY T B2 AMD AW (9 fR 37 K 5
Zhang 2 ZE T N MUK S M T 157 ) CNV 5 407 4 4
JH & rs10468017 5 CNV YA 56 1, 25 B % A7 5
5 CNV JC Ml 561, OR_, i (95% CI) 3 0.75(0.51 ~
1.10) , Meng %[29] AL ABEF 408 17 230 ] CNV
221 0 REE A5 R R TEZ A BEH 110478017 5
CNV JEAH 264, P {H H 0.150, OR _, i (95% CI) Ny
0.769 7(0.538 8~1.1000) , A Hf 57 7€ il 3k #b [X. 221
il CNV H1 430 & fit jE % 4007 T rs10468017 5 CNV
PAH G PE o ASHIF 5% T A A Il 2] LIPC $E1H rs10468017
5 CNV BFH G, 5 v [ 90 3 X R b 5 b X 1 BF 5
G5 R — B0 R %A A N R iR 2%

FEAE B PN 25 2 UE B 7% AH 56 1
H OR {1 (95% CI) H 1.13(1.09~
Lo17) "7 AHRSEAE LSk H X 221 4] CNV Fil 430
g X HEHE P 40 BT T rs920915 5 CNV g 4H 56
HRAGIM F) LIPC FEH rs920915 5 CNV By

rs2070895 1 JE 7 T )7 8l F X B G/A 48 &, %
V1 3 I AR 5 26 AMD i R B B A RR U AT 16 144
il AMD (3 235 ] GA F1 10 749 4] CNV) F1 17 832 4
IEH X R IESE 5 AMD A AH G, OR {H R 0. 86, 3%
B AL B A Bl S AMD &5 I £ 9 [ & . Fritsche
VO E T HE (473 {51 AMD Al 1099 4 %t 1) (AR
NHE(52 i) AMD F1 361 44 X ) 1 X A 4 2 1) A BE
(254 5] AMD F1 694 £ %F B vt iE 52 7 1% A M
AHFFE i AE R E Sk b X 221 i) CNV F 430 44 {8
X IR IESE , 152070895 15 CNV JE A 61, 3 OR_,
{5 (95%CI) 7 0. 80(0.63~1.02) , B R IZ ML 1 A B
SL0Z CNV R4 2, 5 AMD JE PR EK B3 43 #r 1 45 21
—F, Grarup 2 WF5E K B, 1s2070895 % A8 1 45 £
FEH A 1] v B HDL-C ¥ B T 5, 76 S [) 3 PR A o 22 S
EENMES- 3@

A HFFE o B Tl Sk H X OBUE N BE I BE B
LIPC A rs10468017 15920915 #1 152070895 5 CNV
MEFR, G R BN LIPC 3R 2B E CNV X, 5
AMD S PRI 2 5 o 4 3 DR 4 56 Ik 40 9 &5 2R R D .
3 BT He 2 DR O F 5 6 G2 R T Sk A )t 5 8 AN [
e i R R AT 25 TR 22 25 1 43 T ] A 304N [] 1) &5
Benjamin 25" 4047 X6 G2 g BRI A HE, AMD 5 PR 16 B
14 3 AT % 5 22 B0 R WO AR T AR F 55 v 48 53 %6 52k W
PHHE o FEA S A0/ 2 38 AN ) 5 SR 1 S 1R . A
FEH R RI LIPC ) 3 4~ SNP {3 15 rs10468017 .rs920915
1 rs2070895 5 CNV [ AH M (B A HERRTE B KA &=

WEgEeh A E AR LIPC 3L CNV A7 G
BRI P TR 4 7R A7 1R 35 o e

Sk
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