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Z£R .S BA hRMECs H GFAP R iAKW % 5,
T 12 e T R A EE GFAP JE R LER A =
T hRMECs 40 g B | HUTER GFAP J& , 40 it iY) 38 5 fiE
SR AT ORI E] TR —B {5 538 % & 4 HE A
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Abstract

¢ AIM . To investigate the effect of silencing glial fibrillary
acidic protein gene( GFAP) on proliferation and apoptosis
of high glucose - induced human retinal microvascular
endothelial cells (hRMECs) and its mechanism.

* METHODS . Expression of GFAP in hRMECs treated with
high sugar (30mmol/mL) and low sugar (5mmol/mL)
was detected by gRT - PCR. The high glucose - induced
hRMECs cells of silencing GFAP gene was established by
lentiviral - mediated method. High glucose - induced
hRMECs cells were treated with SRI - 011381 (TGF - B
signaling pathway activator ) and dimethyl sulfoxide
(DMSO ); Expression of GFAP, transforming growth
factor- 1 ( TGF - B1), activating transcription factor?
(Smad2), Smad3 proteins were measured by Western
blot, and cell proliferation and apoptosis were detected by
CCK-38 and flow cytometry, respectively.

e RESULTS: Expression of GFAP was significantly
increased in high glucose treated hRMECs. The high
glucose induced hRMECs cell model of GFAP gene
silencing was successfully constructed by lentivirus
mediation, and the cell proliferation ability was
significantly improved, the apoptosis rate is significantly
inhibited, and expression of TGF-1, Smad2 and Smad3
proteins in the TGF-B signaling pathway was significantly
inhibited after silencing GFAP, while activation of TGF-p
signaling pathway could reverse the inhibitory effect of
silencing GFAP on the proliferation and apoptosis in high
glucose hRMECs.

e CONCLUSION: Silencing GFAP gene can promote the
proliferation of high glucoseinducedhuman retinal
microvascular endothelial cells and inhibit cell apoptosis,
the mechanism may be related to the inactivation of TGF-
B signaling pathway.
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fibrillary acidic protein, GFAP ) J2& & T i i 21 At i) & 2 ]
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AR5 ELAEA BRSP4 o LA R A L (2 B
PR VE AL A TR ST . $e Ak A K I F ~beta (TGF-B)
{5530 #% 76 N 28 19 AR 22 50 v 34 3 B 40 0 1 S5 o
i 0 A R PR L I B 2 s T TGR -1 Rl
FNF Smad2 , Smad3 , Smad4 S TGF-B 15 5 FIk A% 8 14
SEHERR L (EJE GRAP T PRI O 9 56 722 Hh 1) T g
HLHS TCF-B {55l i Z R & i HoR AL, AWF5E 4
DA 5 00 0 I JEE A 10 48 PN B2 48 fL ( hRRMECs ) A fF
FEXF G KIS 5 7 A 5 10 GFAP 3 R T 2R X 3 b s &
hRMECs 4 i3 58 FE - 520, 4341 GFAP [ TGF-B 5%
% OCER I N 1 23K, U 7R GFAP ZEME PRI 1L Do) 5 g A2
THEYZHEE, Jy GFAP FH T4 b 0L 190 s 72 1) 26 W iR T 4

ALK .
1 MRF T %
1188 00 0 R B0 45 P9 2 41 i (hRMECs ) 1

H % E Angio—Proteomie 23 ], FZRAH] . D-H EEBEIA A
Merck 23 H] ; DMEM 15553604 H Gibeo 23 W] 3 B4R ML W H
PO PUZE T 28 ] 5 TGF - B {5 538 [ 4 5 % 0% 1) SRI-
011381 (4l . 98%) .CCK -8 57 & W A 3% [ Glpbio 23
Al BB T V-SSR 28 R (Annexin V-FITC) Flfill
FEPIRE (PT) 77 &0 [ 38 = KA Al BT GFAP (sc-
33673) . TGF-B1(sc—-130348) .Smad2(sc—101153) ,Smad3
(sc—101154) BAFERE T PR LI K 1L 2ET B 1gG — i (se—
516102) 4T 2& [H Santa Cruz A#], £ EALLRE & . 900
FE 2 PCR Y (7500 %) W F & = ABI 2wl 5 it =X 4H il 42
(#4%5 CytoFLEX) 3% [E Beckman A H],

1.2 7k

1.2.1 HEAEF ¥ hRMECs FH & A 10% 16 48 1 i 1Y
DMEM ;32 5645 35 T 37°C .5% CO, F 1 15 240 B 55 2 46
B 2~3d B —R, BUE RORAS KA A0 A < 300 4 i
1.2. 2 MRS HAE (1)K IEH B3 1 hRMECs
5 .30mmol/mL #jZj#¥ 30mmol/mL D—H §ZELALFE 24h | 4
WIFRIC A NG+hRMECs 20 . HG+hRMECs 4H | 5 98 % HR4H .
(2) ¥ & W75 5 (30mmol/mL i 5 ME1E FH 24h) () hRMECs
BEML> & sh RNA 4H . sh GFAP 40, 7 %% sh RNA (5° -
GCAGCAACTGGAGGATCTAGA - 3° ). sh GFAP (5 -
AGGAATTAAGAGAAGCAACAT-3") H iy i Bt it 47 pGCL-
GFP #% 1 Jvi ki =5 41 #4) 8 A9 75 F1 %%, H Lipofectamine™
2000 &7 S Ho A Y 2 mHES S0 hRMECs 1, 55 ¢ 48h
f5,H qRT-PCR 1 Western blot A6 35 R T BR300 |, H
PR R A ) Je T I 2 S B9 , Tt X 40 i AR G0 240 i 7
o3 (3)WFaE TTER GFAP 1Y B S 1Y hRMECs BEAL
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J3M sh GFAP+DMSO 41 sh GFAP+SRI-011381 41, 43 %l
FHl DMSO ,SRI-011381 4b B 24h, 5% ] Western blot £ il
TGF—BA5 538 A OCER 1A 2238, 178 =X 20 b AR ) 240 i 9
TR,
1. 2.3 qRT-PCR i&# 48k GFAP mRNA B3R ik
WCAR AR AL, ¥ RO RNA il ason) & L i ot anon) & 1 ] 45 22
SRERVESEEL RNA | I PGH0RE FL R % 5 ¢DNA, #R4EqRT-
PCR it 7 & Ui W1 45 45 /E # 47 GFAP mRNA & U, DA
GAPDH ANZ:, ] 27425114 GFAP mRNA fyAHXT ik
B, 9l W 5 H. GFAP I W 3l W 5 -
CTGAATTCTGCTGGCTTCAAGG - 3, F #if 51 ¥ 5 -
CTAAGCTTGCTGTGCGTTGCGG-3"; GAPDH [ {i# 5| %) 5° -
GTCAGCCGCATCTTCTTTTG - 3, T U 5l ¥ 5 -
GCGCCCAATACGACCAAATC-3",
1.2.4 Western blot 4R X ZFEAHRIE 4
AR, FH RIPA 24 78 vK b 24 % 30min, 12000t/ min 50>
10min, B 355 2 EP 45 WK 236 10min #E177280E
W 3B 5xSDS A Z% wh i s B, LUK S R A B SOKS
H AR 2 PVDF 5% WG W5 4 351 2h, YRR, In A —
Hi (BT A GFAP  TGF-B1,Smad2 , Smad3 B 55 f 5 [ 41
&, TAEVWREE 1:400~1:1000) ,4°C W7 7 b 15, BEASE, Jin — 4t
(2T RBUR S AL D R IC Y 1eG $TA, 1:1000) ,4°C
2h, MEGHE, W,
1.2.5 CCK-8 ikt M ZHRRIEsERE S AR AL BHS 1)
A1 P 2 A N 10° 4/ mL A9 ER, 5 RD & 96 L
B, 4L 100uL,37°C 5% CO, i 478 F 55 3% 24 .48 72h,
B S LN 20pL CCK-8 I3, T MEFR1Y 490nm I K
TG (A, ) o 20 A 3G 5 R O 5 WO B 5 OE
Eb, mTFH T DFAk 40 i i 344 5 B
1.2.6 Annexin V-FITC/PI Uk MAMA T s
YA, 25 A 2% o R B AN i 2 2 10°4/mL, AL A
100wl 28 B %, 5 i A Annexin V —/FITC ( 5uL) . PI
(10pL) RGN 15min, 45585, b3 =040 LA o B 1
T

i iF 2 4y Br. R FHOSPSS 22.0 #E AT 85 4 Hr,
GraphPad Prism 7. 0 3R #6478 v 21l i & %R
BhRiEZE (x+s) Fon , Z AR LBCR B R 7 245081,
E—2L I HL 358 R F SNK —q A6 56 5 195 41 1) L 458 R Al 57
FEAS ¢ K555, LA P<0.05 KR ZRAGIT2FE L,
2R
2.1 GFAP 5% S # hRMECs IR iE R H
Western blot il qRT-PCR £ I /=5 §% 1% 5 () hRMECs 1
GFAP ZE 1A mRNA Y AHXF R B K, 25 R R, 5 NG+
hRMECs 2048 [, HG + hRRMECs 420 4il Jits th GFAP 75 14 I
mRNA FR7KF ¥ 8 2 T+ 5 (P<0.05, & 1,% 1), %M
GFAP 1 =BEIF T 10 P I 45 PN Rz 240 it v ¢ 35 B &
PAN=
22MEGFAPHEHESHNAREREEY XA
Western blot #l1 qRT-PCR Kl 218 955 7 - S UTER GFAP
I S 5 S 1 hRMECGs 1 GFAP 25 IR mRNA [ 4H % %
KA G R, 5 sh RNA 41AH L, sh GFAP 20 41 fifd
GFAP & 1 F1 mRNA & ik 7K F ¥ & 3 BE % (P <0. 001,
& 2,3 2) , KU 12 T F UL GFAP 19 = b
5 T I A D) 51T 2857 PN B A AR
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B3 B GFAP X E#Ei5ESH hRMECs JBT-BIEMT  A.sh RNA 41;B.sh GFAP 41,

£ 1 GFAP £5#5 58 hRMECs IfyRIE  (X%s,n=9)
IyEH GFAP mRNA GFAP % [
NG+hRMECs 41 1. 00+0. 08 1. 01+0. 06
HG+hRMECs 41 3.67+0. 33" 1.81+0.11°
FEB X R 1.030. 10 1. 04+0. 08
F 506. 363 251.226
P <0. 001 <0. 001

7 . P<0. 05 us NG+hRMECs 41,

%2 GFAP i3 GFAP S 8% S/ hRMECs IR %

(X£S8,n=9)
x| GFAP mRNA GFAP &
sh RNA 41 0. 99+0. 08 1. 00+0. 06
sh GFAP 4] 0. 53+0. 05 0. 32+0. 03
t 14. 628 30. 411
P <0. 001 <0. 001

2. 3 LBk GFAP Xf = #8155 hRMECs 183E AT &
M R CCK -8 i I Ut Bk GFAP X & 4% i 3 1
hRMECs 458 /%) 5 i, 25 .7, 5 sh RNA 414 L, 48,
72h B, sh GFAP 2 4 jfd iy 35 5 g ) ¥ B T & (P <
0.001,3% 3) . R HAR KT I GTER GFAP X = b 175
FH9 hRMECs JT- 8952, 4538 7R, 5 sh RNA ZAH L,
sh GFAP ZH 4fi g 7~ & & P& AR (P<0. 001,81 3,3 3) .
RS UUER GFAP W] =y 75 5 0 A0 190 5 1,
PN R A L A B LR T

2.4 LB GFAP X 5 #8% S8 hRMECs # TGF-B 55
BRI SR Western blot ¥ 2818 9% 75 /v 5 T 2R
GFAP My #5i% S0 hRMECs b TGF-B 15 518 J A % &
FIAY A G 26 15 K, 25 3R 7R, 5 sh RNA 41 A L, sh
GFAP ZH4ffih TGF-B1 ,Smad2  Smad3 % [ 3 ik /K

S
& 5
EANEERN

TGF-B1 M.

smaa2 G
S —

covor [N

B4 TGF-pIESEREXEBHRIE,

* 3 Bk GFAP x5 #EiH S8 hRMECs 138 F1E - #9520

(X%$,n=9)
o YHIEFE (A ) it
- 24h 48h 72h TR (%)

sh RNA 20 0.31£0.03 0.36+0.03 0.45+0.04 16.69+1.51
sh GFAP 21 0.33+0.03 0.51+0.05 0.88+0.08 7.67+0. 68

t 1.414 7.717 14. 423 16. 340
P 0.177 <0. 001 <0. 001 <0. 001
x4 TGF-RIESEERMEXEARIENZ M (X%$,n=9)

Ay TGF-B1 FHH Smad2 FE Smad3 & [
sh RNA 2 1.02+0. 08 0.99+0. 08 1.01+0. 08
sh GFAP 24 0.27+0.02 0.31+0. 03 0.24+0.02

t 27.285 23.876 28.013

P <0. 001 <0. 001 <0. 001

B EEREAR (P<0.001, & 4,38 4) , RITTER GFAP A il il
(R BRI T I A D) T 7 PR B A M TGF—B A5 53 B 1Y
TEE,

2.5 HiE TGFP ESEBFH NI GFAP X SHEFESH
MAEEAE AT R IEIEIER  Western blot #5145 3R 2
7N, sh GFAP+DMSO 20t , sh GFAP+SRI-011381 41
Yo TGF-B1 . Smad2 Smad3 E AFE L E B EF
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Kid B sh GFAP /il sh GFAP+DMSO %1 shGFAP+SRI-011381%]
A & & .
10 1
Q\b\ QS‘{Q Q‘gé 10 0
& s = 10 o 10°
;gb égb a§$ 3 1 ?
TGF-B1 e e ~ 10°4 -~ 10°4 £ 10
10' E ’ 10 4 ’ 10’ ,
Smad3 | - v
0 10
GAPDH _ L T T, T a8 : Ty T 10° ' :lo‘ 10 13 10
10 10' 10° 10 10 10 10' 10° 10° 10°
Annexin V-FITC Annexin V-FITC ARBeREEETIC
B 5 & TGF-p {5 S @ EHITIE GFAP X B #E1%E S8 hRMECs RITFIEIER  A: Western blot Kl TGF—-B {5538 B AH G 111

35 B Ui A ARG A A

x5 HiE TGF-B ES@BMETE GFAP X 545 S hRMECs BIiE={EH (X£S,n=9)
o TGF-B {5 & il B AH AR YA HETE (A,s) A -2 %)
TGF-B1 Smad2 Smad3 24h 48h 72h
sh GFAP 41 1.01£0.05  0.99+0.07  1.00£0.09  0.35+0.03 0.58+0.05 0.89+0.06 8.02+0. 67
sh GFAP+DMSO 1 1.00£0.07  1.00£0.06  1.01+0.05  0.36+0.03 0.56x0.05 0.860.05 7.8520.71
sh GFAP+SRI-011381 £ 1.69+0.11°  1.82+0.16" 1.89+0.18"  0.34+0.03 0.38+0.03" 0.46+0.04°  17.82+1.58"
t 216. 600 179. 657 163. 947 1. 000 55.525 202. 091 255. 005
P <0. 001 <0. 001 <0. 001 0. 383 <0. 001 <0.001 <0. 001

1 :°P<0. 05 vs sh GFAP+DMSO 4,

(P<0.05, K 5A, % 5), CCK-8 Wil 45 R B/R, 5
sh GFAP+DMSO ZHAH L ,48 . 72h Y}, sh GFAP+SRI-011381
2H 20 M SE B e ) 1 B & BRI (P<0.05, 3K 5) o it x4t i
ARG 25 5 5 7R, 55 sh GFAP+DMSO 414 [, sh GFAP +
SRI-011381 £ 4 Jifd i T- & & 2 F+ & (P <0.05, &l 5B,
#5), RS EN IS TCF-B 15 53 J ] i 54 T 2k
GFAP XoF = 175 5 14 00 D90 5 10 A8 PN B2 200 i ) 348 A7 a0 2%
JATAMHRIAEA
3itit

Y DR 00 0 S0 28 e DA O 2 4 A2 BH g S B2 A
Z—, FHRH IR AR LABH 1 H A R Kk % R 2 i
FEMTE A, GEAP M bR s 9L 19X JIE5 A5 110 S 300 I 0935
PFE ST, A B p ik B b g 0 R
£ 2007 4, Zhang %" EL4RGHE , 78 = BE5 5 9 K BRI i
JAE T GFAP B IA W b, HLAR TR AT 38 2o R IR e A
V51 GFAP LT & #2922 R B S0 PR 9 400 T 69
AREIFER . AT, Bahe 2515 FE B PR R I R0 25 A F 9
HdGE , GFAP 1Y R 3k KT 5% T, HLE V& 79 7T vl
1T GFAP 705 i g I ) S 28 v & ¥ I69FA/E . (H
S GFAP e BRI L ) K55 745 v (1) Ty e B WL AT A R4
Ko RUPFAERINE ST T SS9 hRMECs 21 i fi 7y |
ik qRT-PCR Fll Western blot #:9 7 H i GFAP (%35,
R WK, GFAP R IAKF I T, i — 2 0F s,
it 18 AT GFAP RN R E TR M = A A S 1Y
hRMECs ZH AR IR ABEFE GEAP 7815 bR 95 10 ) JI55 5
A5 R [ T RE B g SRt AR A S5 22 A SE IR I ST A T
Bk AT T CCK-8 1 | 1 2 40 g A AR T 200 i %) 434
FEAHT- &, UTER GFAP Y5 M5 3 A9 hRMECs 41 g3
B L R, A B O T R 4 R R T GFAP UL
BRAE S S () hRMECs 41 A Hh (%) 398 78 A1 1 A0 08 7 90 71
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YRR, B GFAP il 700 204 PR s 100 I s 22 v 36 97 4
B, GFAP AEYHI R - RS % KRR, A0
FEEERIFRAE YR AT I0E, BLAh, A58 & B, T
#R GFAP J5 , TGF-B {5538 i OB B TGF-B1, Smad2
Smad3 425 14 F A K- 20 B B AK, 878 T LBk GFAP 1]
034 =B S 10 hRMECs 1 TGF - B {5 5l % 19 76 1, ¥k
M TCF-B 15 S I g5 GFAP 7855 FR 5 O 9] B0 2%
FITIRERA

TGF-B 15 5 10 % 1) 55 76 N1 2 50809 b 24 m] 3%
P, ALFE O IS B | e B R AR G R E S w L R
SN Lou S8R PR 9 90 I IR AR B4 F 9% R kB, 7E
T DR P R0 JIES 5 28 K U R vh TGF - {5 53 % e i ik [A]
TGF-B1.p-Smad3 383524 i3 7, ) TCF-B {5 5 i
FEIETE SR TR, Li SV Rt RaE , FE TGF-B1 5
T I P T TR A R BE AR S RNA O IURE BE AH 5 3% 5%
Y (LncRNA-MIAT ) il A I 6562 25 1 7 400 ifa 238 7 () 4
FAMLE, EAR GFAP 76 245145 ik 5 1t — 793 3 93 405 A0
JBE R vh 83 L R TGF -8 {5 5 s R HFEAE T 1
JE T DR 95 AL 000 B A T2 IR 1 2 & TR RE Y T R
BRERAE, AR TS TCF-B 15 51 1% J5 12 9% 5
A FULER GFAP 3£ A 1 =5 B 175 5 1 hRMECs 114 38 78 1 4
TR OU AR, BOE TGF-B {7 5 18 B 130 5% T TUER GFAP Xf
RS S hRMECs 138 ZE A o R T30 7B, 38R 78
A S 89 hRMECs H MY GFAP A 1E [0 P8 #% TGF-B {5
S AT AR, TGF —B 5 538 A 335 At T LA 396 [
FAEFHT GFAP 78 05 S hRMECs H il 2 ak fh B
IRBIEIE LSRR GFAP 784 BRI 0 I BS54 v i) A 4 4y
EH AR T IS %

Zi Lk TR GFAP n] fi i W7 5 (4 AL I 7
N7 PR B 4 g 348 B O B 0 1, R R AP VE A FEAE
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