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Expression and significance of LncRNA ANRIL in vitreous and proliferative
membranes of proliferative diabetic retinopathy patients
CHEN Rihong ,2YANG Yiling \WANG Hongfei WU Ronghui

(Department of Ophtalmology ,Zhejiang Sian International Hospital ,Jiazxing s Zhejiang 314000,China)

[Abstract] Objective To investigate the expression and significance of long non-coding RNA ANRIL
(LncRNA ANRIL) in vitreous and proliferative membranes of proliferative diabetic retinopathy (PDR) pa-
tients. Methods A total of 58 patients with PDR admitted to this hospital from June 2017 to June 2018 were
selected as the PDR group and 35 patients with idiopathic macular hole as the control group. Quantitative Re-
al-time PCR (gRT-PCR) was used to detect the expressions of LncRNA ANRIL and vascular endothelial
growth factor (VEGF) mRNA in vitreous and proliferative membranous of the two groups;the expression of
VEGF protein was detected by Western blot. Pearson method was used to analyze the correlation between Ln-
cRNA ANRIL and the expression of VEGF in vitreous and proliferative membranous. Results The relative
expressions of LncRNA ANRIL and VEGF mRNA in vitreous and proliferative membranous of the PDR
group were significantly higher than those of the control group (P =0.001) ;the expression of VEGF protein
in the PDR group was significantly higher than that in the control group (P =0. 001) ;the expressions of Ln-
cRNA ANRIL in vitreous and proliferative membranous of the PDR group were positively correlated with
VEGF (P =0.001). Conclusion The expression of LncRNA ANRIL in vitreous and proliferative membrane
increased in patients with PDR, it may be involved in the process of PDR by regulating the expression of
VEGF.
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Ja R MK EEIESm TS RNA (long non-coding RNA, Ln-
cRNA) AT FEHLIAR Py 22 Fh AR ) 2 3o A v % 45 o 20 0 4%
YERT . BF5E 7R 384> LncRNA T 2 5 #1407 i 41
LUEE KRR Z % B . KEEES D RNA
ANRIL (long non-coding RNA ANRIL, LncRNA
ANRIL) J& 37 48 it J&] 300 3500 4o ol DAL 4 35 DR ) v iy
e K 5E RNA 4r F. B RB,02 0 i
HIME LncRNA ANRIL 33k KB & 7+ 5 H 5 &
HOURECEBE AL IS 50 0 A NS EY
Sk R RN IR A S AN T T 45 R A B Ln-
cRNA ANRIL 257K ¥ Tk &5 I ol 0 455 1L 48 4 B2 A K
[Al-F (vascular endothelial growth factor, VEGF) %%
PRI 2 5 98 5 B PR 00 B A s AR . 6T Ln-
¢cRNA ANRIL 5 VEGF 7E PDR # 3% th & 528 b 1
FH GBI S A X 45 20, R G AR F 5% 2 ZEHR 1) PDR &
YRS AR K B A 4] 409 LneRNA ANRIL 5 VEGF
Fk AL DI G RIG YT 7 R HI TS %

1 BERERE

1.1 %k B 2017 4E 6 A& 2018 4E 6 A T
AR e AT B 58 1R V) B R /9 58 il PDR H % A PDR
4, Bk m & w, b 55 26 6, L 32 i, AR i
43~70 % ,FHI(55.67+7.87) % IR IE R AE N 5~
15 4F,SF 1) (12, 34 4. 3D AFE MR P A X A5 1 PDR i
VI 33 MR VI 25 RN [k BT T A B
TTHEBE R UIEI AR Y 35 19155 & M 8 B 2L B 3 o X iR
T R R 0 e o 5 18 L 4 17 i
R 41~71 % 35 (54. 26 £8. 21) %, ARBFFRAEA
B 16 P 25 % 45 A A%l O, AT SR S BB W R
. GUASRHE T A PDR & ¥k 2 BUBHIR G 51 & 5
HH B B 3 R AR HL 25 W3R 9T SO ANE s 4 Bl K A
71 W I R ML AR BT 85 A 11 B B B A FR I B R A
A 5 IR EC H 302 P A0 0 G 3 5 o 22 52 B 2 ol
BAYIRIT . HEBRBRME . 25 I MK T 8 mmol/L; &
v 10 A G At A8 M B 5 DR AR IR TR sl s At
PR] 5 50 400 X 5 344 A4 46 400 D IS ot 6 1 9 5 5 9 A
AR 5 095 5 A O 0 T Rt | e R e R g &R G
PR . PIALERF G R R L 22 S RS iT 2 3 L (P
=>0.05), LA Al ek,

1.2 ik

1.2.1 FEARRE A REDEZIIEETEIAR,
THEVE TR FH B BE AR U0 8 % 43 5t B 0. 6 mL BEES 4,
Y AE TR OB BT —20 CORA AR, R
Hh 23 53 B PDR 20 B 5 400 I 5 iy 34 A B 5 % B A P
TR LT, BT — 80 °C M Yl vk A AR A 1 0

1.2.2  SEib RS B EE ROV (qRT-PCRO A&l Ln-
cRNA ANRIL,VEGF mRNA Fik/KF  HBOK L3
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B R SR A 20, BF S A AN B S Ao R AT L R
FH Trizol ¥ (At 5T RAR A L BH A7 FR A R £ B3 3
PR B A 208 RNA, R 5840 43 6O B2 1 46 i
RNA 25 B (A, /A =1, 800, IG5 5k 7 &
C g AR A BRA 5D K RNA RS- D-
NA. XM SYBR Green qPCR Master Mix(2X) iz 5l
4 (£ EH Thermo Fisher Scientific 2y &) #f 47 qRT-
PCR % Jii, LncRNA ANRIL iE Ji] 8| ¥ )5 51 h 5'-
GCG CCG GAC TAG GAC TAT TT -3', &I 5 ¥y
31K 5'-GCC AGG ACG GAG ATC AGA TG-3';
VEGF IE [ 51 ¥ )7 %) 8 5'-AAA CTG TCA GCT
CGG TCA GA-3', M 51 ¥ J¥ 5} 5'-TCA GGG
GCC GAT TAA AGC TC-3"; B-actin iF i 5| ¥ ¥ 41
7 5'-CAG CCA TGT ACG TTG CTA TCC AGG-
3R B FE S K 5'-AGG TCC AGA CGC AGG
ATG GCA TG-3", 519 ¥ th 1 24 T8 B 4 B
NaEE . qRT-PCR WA % 20 pL:SYBR Premix
Ex Taq 1 (2>X)RBAW 10 pL,cDNA 1 pL, I FiE5]
P4 0.4 pL,ddH,O 8.2 pul, qRT-PCR JZ I 51 :
95 °C 10 min;95 °C 30 5,60 C 30 5,72 °C 30 s, 3k 42
MR SR 272 MR E 515 LneRNA AN-
RIL.VEGF mRNA Ay X} 254, 7500 A1 ABI &£
B2t 3 PCR AU A Lg% 2 A YR A RA
A 3 SO G BETH I AR B R R BN (R ED A R
YNEIIN

1.2.3 Western blot ¥l 3% A4 f 4 ZHvp VEGF & A
Fik  RIPA S 2R (KA REEYRHECA R
o)) B 3G R R AR PR LA R L 12 000 r/min
MBS0 15 min, W FIE W 29— EP BN,
BCA R AW BT —20 CokAIRAE. B30 pg
B VRE S AR EAT T 0 i O TR - SR T Tk e 5 i
HLUk (SDS-PAGE) 73 B 8 1, 45 RU5 7 7 2 5w — 98
LI RE(PVDE) il A W5 (5 Y0 EHE 2 h, I AH B
bk 1+ 1000 Bt N VEGF Fi i (1 i 2k A=
BARABRAFD BT 4 CKFRA TR K H R
PBST W& WG - MARRE LA 1+ 2 000 MY 3UAR & & 4k
Pl ARic i 2E P e PR (R R BEERN B A IR A
A, EIREE 30 min. i ECL k2% &6 iR
Yy TR A RS | #EAT 5% )N, & T Bio-Rad
GelDoc EZ B g 1% £ 4t (32 [ Bio-Rad /A f)) WL &
F 2547 R F TPP6. 0 8R4 43 B 25 A X 3k 7K 7 4R
HA X REKF=HBEAW A H/ NS REW
A,

1.3 WERFE AR CRAE WAL B A 4L 25 R bk i
5 mL AP HE I E P ILE 2 h,1 500 r/min ¥ #&
L 20 min, W HILE , W 4 H 3 AR B AL (& D
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b2 N A A I P2 BB 25 IR I (fasting plasma-
glucose, FPG) HEfb Il 21 2 11 (glycosylated hemoglo-
bin-Alc, HbAle) /K ¥, 5 FI i Bk 4 72 W B 75 Cen-
zyme-linked immune sorbent assay, ELISA) il Ifi.
5 i 988 3R BB Il F-o (tumor necrosis factors-a, TNF-
o) 1 4 i A #-6 Cinterleukin-6, 1L-6) | F1 41 il 4 -
17 (interleukin-17,IL-17) 7K ~F, # I 3 1) &5 ¥ 04 A Jb
ST YR A BR A W R A 3 S b v A
M C Jz W 25 [ (C-reactive protein, CRP) /K, £ il iz
MW A b A YR AT IR A
1.4 GEib2Fab s R SPSS17. 0 Geit 2% 84k 4
Bods AR B R B IR A 0 A BB LA & s
FooR PR LR ¢ K3 s BRI [ (V0D ] 3R
TN s K X K56 s Pearson ¥ #E AT AH & ME 437 s Logis-
tic Z R R ATk X2 PDR & A= B9 A 6 I E E 17 4%
Br. LA P<C0.05 HZEFAGRIAE L,
2 4 R
2.1 PIZH B I K R R I TE 8 AR L BL PDR 4
HbAlc,FPG, TNF-a,IL-6,CRP,IL-17 /K ¥ & 3
BT 4L =0. 00D, L& 1,

1 MAZREIRKZR R MBEEREE

TiH SR (n=35) PDR (=58 X%/t P

AEIY (xEs, %) 54,2648, 21 55.674H7.87  0.824  0.412
PSR /20 18/17 26/32 0.382  0.537
HbAlc(z &5, %) 4. 9520, 67 11.344:3.52  10.602  0.001
FPG(x 5 ,mmol /1) 4.530. 62 8.76£0.78  27.283, 0.001
TNF-a(z %s,ng/L) 33.924£9.34  145.284:23.59  26.649 0. 001
IL-6(z % ,ng/L) 20. 8245, 62 58.71426.84  9.325  0.001
CRP(z+s,mg/L) 2.5140.45 6.3241.21  17.866  0.001
1-17(z s ,ng/L) 21.1243.13 31.24%7.25  7.817  0.001

2.2 WA BHFEBEIEMA P LncRNA ANRIL, VEGF
mRNA #£iE/KF  PDR 4 B & B 81K LncRNA
ANRIL 5 VEGF mRNA £ kK 8 2 & T %
4L (P<<0.05), W% 2.

x2 WA B EFHEMR B LncRNA ANRIL,
VEGF mRNA FiEKFE(z+s)

20 5 n  LncRNA ANRIL mRNA VEGF mRNA
popiisiN 35 1.0040. 05 0.98+0.06
PDR 41 58 2.344+0.59 3.1540.73
¢ 13. 379 17.513

P 0. 001 0. 001

2.3 PDR B HmA T LncRNA ANRIL 5 VEGF
BIAH G 70 8 Pearson ¥ 43 #r PDR M & BF 55 (& v
LncRNA ANRIL 5 VEGF (A8 6, 45 5 8 /8 Ln-
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cRNA ANRIL 5 VEGF £ EM X (r=0.599,P=
0.00D), LA 1,

5.00°

oo 150 200 250 3.00 350 4.00
LncRNA_ANRIL

1 PDR BEHH I R LncRNA ANRIL 5
VEGF % &

2.4 WA B AN A NEA LU LncRNA ANRIL 5
VEGF mRNA KEHEEKF K  PDR 4185 1
HEEH SR LneRNA ANRIL 5 VEGF mRNA K&
H2RBKTFH 8 E & T X R4 (P=0.00D, W% 3,
K2,
%3 AR EFWEFEA LR LncRNA ANRIL, VEGF
mRNA & VEGF EARIKKFEE (x+5)

% » LncRNA ANRIL mRNA ~ VEGF mRNA  VEGF EH
XTRRLE 35 1.0040. 07 1.00+0. 10 0.4240. 11
PDR 4] 58 2.5940. 78 4,220, 86 1.25+0. 44
¢ 12.005 22.014 10. 934

P 0. 001 0. 001 0. 001

POy | PDRA
& 2 MEBFEEBRALH VEGF EARIE

2.5 PDR #EE A KA L P LncRNA ANRIL 5
VEGF WM &E 3 #F  Pearson 437 PDR %
A Zrh LncRNA ANRIL 5 VEGF 8940 %1, 4%
R LncRNA ANRIL 5 VEGF &£ 1E 4 56 (r=
0.764,P=0.001), WK 3,

2.6 Logistic Z AR 4 m PDR & A4 i AH 3¢ 4
£ 0 PDR &4 B9 & R R 4T Logistic £ A
Z T, 45 3 B8 LncRNA ANRIL,VEGF #°5 PDR
KA R R LR 4,

x4 ®0m PDR Z £ EE M Logistic EEE 5

SiH ]

SE  WaldX* P OR 95%CI

11-6 0.162 0.124 1.704 0.153 1.176 0.652~2.120

CRP 0.005 0.032  0.023 0.592 1.005 0.987~1.023




ETREF 20195 9 A% 48 5% 18 ¥

&R 4 ® M PDR &4 FAEM Logistic ZEEEN
iE| B SE  WaldX* P  OR 95%CI
TNF-« 0.031 0.057 0.292 0.322 1.031 0.778~1.367
117 0.057 0.029 3.869 0.069 1.059 0.228~4.916

LncRNA ANRIL 0.698 0.257 7.382 0.002 2.010 1.521~2.657

VEGF 0.607 0.261  5.400 0.028 1.834 1.315~2.558

T T T T
0.00 1.00 200 3.00 4.00 5.00
LncRNA_ANRIL

3 PDR BEIGERALR P LncRNA ANRIL
5 VEGF %X &

3 it %

PDR &4 5 8 & 0 2Pk R L ik B - B
WG C RGUHE b S A H 5 AR 55 s B Ao AR 285 U0 A OGS
WF9E %W DR B % 17 VEGFE /KF B 8 Fh & 3 1l
e 7 R BELTY LM SR 9 R WL LncRNA MI-
AT W] 45 mi-150-5p SOH AL VEGE ik
17 X 0 ) I A P R 40 L i e B R W Th B . H
AT 9¢F LncRNA 5 PDR & HL il (9 WF 58 A0 X 4 70
R A0 4 70 #1 T LncRNA ANRIL 5 PDR &
A R OC R R RGBT 4 AT #E AN

LncRNA ANRIL i F A4 a4k 9p21 Ff 5tk sh
Tk 585 B B A O WG 5 SRR A O B R W Ln-
cRNA ANRIL J2 2 i Ji5 311 5 it 400 o PR~ 4 5 PRI A7 i
AR LR BEAE i 5 RNA L, H L 2 5 nT 2w B 40
JH 3% B R8T 48 i 5t QA L T 2 5 B IR
W A AR L AT SRS R B IR A T A AT R
FHH LncRNA ANRIL if 7] i@ 3 [ VEGF ik Jf:
T B SR TR - TR (NF-kB) {5 538 38 o b 1 A1 a0 i
B L IR RIS L R S 0 R P
Al LncRNA ANRIL 335 7K F W] & 7 & JF B
4 /N RNA-200b (miR-200b) 2 35, 2% fi# miR-200b
Xf AR I VEGE B30 6 4 5 2 10 02 28 40 194 J g 28
f A= R T LncRNA ANRIL 7] A 58 i+
424 VEGF £iA# M 25 PDR &, A6
FEER IR PDR 4 H8 35 B3 58 A S A0 I R 1 184 2 R 21
21 LncRNA ANRIL 5 VEGF #8Xf 22 ik 7K F %) B
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X AL L U] PDR AR 3 3% B8 R K AR IR0 A T
HEEH SR LneRNA ANRIL 5 VEGF %35 7H& .0
5 PDR &4 #A L, 78 LncRNA ANRIL %Kik
AOFTHmE e #E PDR &4

DR B & M7 TNF-o.IL-6 .CRP.IL-17 % 45 A
TR T 3 AT VE Rl R 2 W DR (1) 8 2 4R id 9, H
o TNF-a 7] 3% 3% Rho 3§ I 53 05 4 PR 9 8 & i
%, EM 51 & DR, LW 1L-6 K& CRP /KT 0] 5
S MR A B AR L AR B g 4 SR v
PDR 44 HbAlc,FPG, TNF-a,IL-6,CRP.IL-17 /K
Yol T AL, 60 PDR IR 9 & vk IR
T AT AR OB OR [R] R OBE A A O E . AR 9T R W
VEGF A] i it 5 H 32 0 25 & 00U 1l 48 38 3 7k i 1 2
5 DR & A B ok A L DR, AT A
WF5% PDR B 3¢ B R Ko 3 4 R ZH 40 LncRNA AN-
RIL 5 VEGF ik KV 09 #H &1, 45 R 78 PDR &
BB R K B A B 20 LncRNA ANRIL 5 VEGF
BIRIEA S, 38 LncRNA ANRIL ] 5 VEGF #HH
fER . #E1M2 5 PDR KA of #. 40 7 i B w] G ok
PDR i #3635 0K J 3 A= i 4] 21 LncRNA ANRIL
IR KT T AT REJE o BRI miR-200b 3R 3k HF 1 2% i
HXF VEGF #9310 i /5 F JF e fff VEGFE & ik K- T
B F A M LneRNA ANRIL 5 VEGF #] 2 584k
g N B it A AR R ad A L SRR 3E PDR 245, TR
AFAS B 98 Logistic 2 1 & 70 #F 2 78 LncRNA AN-
RIL.VEGF k7K -8 PDR K& A= (9 52w K %, 42
7R LncRNA ANRIL %35 7K 7 It & AT # i PDR & 4=
AR

2% iR, LncRNA ANRIL 76 LPDR & % 3% 5%
A R 14 AR B2 2h B & 3R 56, OF 7T g il i R %2 VEGF
Fik, M 25 PDR K4, N 7R PDR & 4L
HEG A il R A T 42 (R L . AP RAFTEA 2
ZAb 5 F LneRNA ANRIL 7£ PDR % A4 K & it 72
i B AE FIHLE A fr it — 2P 0F5E

2% 3k
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