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(WE] B8 I miR-497 16 005 0515 5 /9 A BT A A (CNV) JE i ad 72 v i 48 T R L
il JiE BEJAEEE NS 6~8 MR EF AR (WT) C57BL/6 /B 42 H LA KRS % 5E 9 CRISPR/Cas9 4
B miR-497 @R (KO) Flid LKk HE R (TC) /N4 42 B, 73 3IAE R WT 241 (KO 410 TG 41, 4 2 i B 58 13
R, 230 TGS 45 3.7 .14 21 RATZEBUAT AT AG # JF BEAT A I b 2 450000 3 2 0 A R TSR 3 4,
i CNV T 5 SR 20 2 2 e 0, 32 WL 4% 5 65 g A2 1 A0 S8 R 200 19 2 30k 5 SR JH A g3 A A 2 e 40, 10 6 U ) gt
U CD31 B RIE s R A6 R B R 5 AE A T miR-497 515 5 #6 M e SR 0im 2 11 3(STAT3) Z [l Yy 48
456 KA 5 RSS20 % B PCR 35 A6 0 4% i 1] 0/ B R 20 21 P miR-497 LA Je M 48 N B2 A R 1 A
(VEGFA) i@ SR FEH 7~ (TNF) -oo  H 40 A 38 (IL) -6 IL-1B  FAZ 20 i # 4k 2 (MCP) -1 mRNA 4 %) 3% 1%
AR s R Western blot 5K I 2 LG BEIR 14 d fEA1Z f STAT3 \p-STAT3 dEHIN KK, HR /DEM
B B 13 5 B A0 45 AN S8 A A0 IS TRD B ER B NV . R b R 845 0 3 AR 3 R TR A PR 43 A CNV i
REBSETTm G AR B R RGBS 45 14 RIS K0 o 4% 4L IS BE 5 A ) I (8] 53 A 158 B2 400403 97 03 A I
BRI IE 4> (ONV T AR AT CD31 FH P 20 M K8 R H 22 S A e it 25 B S (Flyy = 49.19,34.56 ,44. 56
77.56,35) P<0.01;F ,=51.62.65.62.71.32.46. 12,3 P<0.01) ; H A KO 21 4% i 8] &5 #5852 53405 743 L A
Ji K B IR IR PE 2 (CNV AR CD31 FHPE A fE 4 s T WT 41 TG 41, TG 4145 8 b T WT 41, 22 = A
it £ B (¥ P<0.05) o 7R AR T STAT3 JLAL LA My p , miR-497 44 56 2 Wi 1 I I T miR-BA o X iR
HANIE RN IR, 22 57 Go i B (3 P<0.05) s fE 58 4 B STAT3 % Ye 21 Jf v, 2% 20 1A ¢ 0l 28 Tl 30 8 L
EREGEITHFEL(F=0.69,P=0.56) , WT 41 KO 241 TG 4 #EHI5 14 d M AL miR-497 19 AT Kk &=
435 2h 0.68+0.11.,0.41+0.06,1. 05+0. 14, B AL F & FTAY 1. 00£0. 04 0. 56£0. 07 1. 34+0. 11,22 F#4
Gl E X (H P<0.01) . #EHEHE 14 K, KO 41 STAT3 J¢ p-STAT3 25 HMIX Kb W . T WT 4171 TG
4, TC HAE MM RIBEART WT 4L, 2570 G238 (3 P<0.05) . 4 4L iE K5 45 W 8] 5 VEGFA |
TNF-o \IL-6 IL-18 #1 MCP-1 mRNA AfX 5 % & 27 B 05 T3 AT, KO 414% mRNA MIX 25 4 B 2 w5 T [5] i)
6] £ WT 41 TG 4, TG 41 4 mRNA A X 3 ik it B 2K T [6 ) (&) 53 WT 41, 22 5 39 F G0 it 22 8 L (3
P<0.01), #5i¢  MiR-497 al 1] e 45 175 5 (4 A 1S 40 A S B K CNV I B, Gl B 5@ o 8 ) STAT3 4100 4] 46
i 17 5 308 B ) 80T o
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[ Abstract] Objective To investigate the role of microRNA ( miR )-497 in the formation of corneal
neovascularization ( CNV ) induced by alkali burn and its mechanism.  Methods Forty-two wild type ( WT)
C57BL/6 mice aged 6 to 8 weeks, 42 CRISPR/Cas9 mediated miR-497 knockout (KO ) and 42 CRISPR/Cas9
mediated overexpression transgenic (TG) C57BL/6 mice were selected and assigned as WT group,KO group and TG
group, respectively. The corneal alkali burn model was established. At 3,7, 14 and 21 days after modeling, corneal
epithelium damage and stromal turbidity were scored according to slit lamp microscopy. The area of neovascularization
was measured. Corneal structural changes and expression of inflammatory cells were observed by histopathological

staining. The expression of CD31 in corneal tissues was detected by immunohistochemistry staining. The targeted
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binding relationship between miR-497 and signal transducer and activator of transcription 3 (STAT3) was detected by
luciferase reporter assay. The relative expressions of miR-497, vascular endothelial growth factor A ( VEGFA) , tumor
necrosis factor ( TNF)-a, interleukin (IL)-6,IL-18 and macrophage inflammatory protein ( MCP)-1 mRNA were
detected by real-time quantitative PCR. At 14 days following modeling, the expression of STAT3 and p-STAT3 proteins
in mice corneal tissues was detected by Western blot. The use and care of animals complied with the ARVO
statement. The study protocol was approved by the Ethics Committee of Renmin Hospital of Wuhan University
(No.2019K-K010). Results Corneal injury,inflammatory cell infiltration and CNV occurred in mice cornea after
alkali burn. Corneal epithelial injury score, corneal stromal turbidity score and CNV area increased first and reached
the peak on the 14th day after modeling, and then decreased. There were significant differences in corneal epithelial
injury score, corneal stromal turbidity score, CNV area and number of CD31-positive cells among various time points
=49.19,34.56,44.56,77.56; all at P<0.01;F,,. =51.62,65.62,71.32,46.12;all at

P<0.01). Corneal epithelial injury score,corneal stromal turbidity score, CNV area and the number of CD31-positive

after alkali burn (F,, time

cells were greater in KO group at various time points than in WT and TG groups, and those in WT group were greater
than in TG group (all at P<0.05).In WT STAT3 co-transfected cells, the luciferase activity of the miR-497 group
was significantly lower than that of the miR-negative control group and normal control group ( both at P<0.05). In
mutant STAT3-transfected cells, there was no significant difference in luciferase activity among all groups ( F=0. 69,
P=0.56).On the 14th day after modeling, the relative expression levels of miR-497 in corneal tissue of WT,KO and
TG groups were 0.68%0.11,0.41 +0.06 and 1.05 = 0. 14, respectively, which were significantly lower than
1.00+0. 04,0.56+0. 07 and 1.34+0. 11 before modeling (all at P<0.01). The relative expressions of STAT3 and
p-STAT3 were higher in KO group than in WT and TG groups, and were lower in TG group than in WT group,and the
differences were statistically significant (all at P<0.05). The expressions of VEGFA ,TNF-a,IL-6,IL-13 and MCP-1
mRNA at various time points after modeling in various groups were significantly higher than before modeling,which were
higher in KO group than in WT and TG groups and were lower in TG group than in WT group,and the differences were
statistically significant (all at P<0.01). Conclusions MiR-497 inhibits corneal inflammation and CNV formation
induced by alkali burn. It might inhibit the activation of the inflammation signal pathway via targeting STAT3.
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£ 38 2k 1 4% ( corneal neovascularization, CNV ) &
— T A T BB, AR SRR IR 140 25N, #F
A JETT 25 T B GUR IR K i g J5 0 B N 4 22
Mk G 7 TR AR L AR TR R . H AT CNV
A6 Y7 J7 58 B 45 JR w8 N 2 [ A T R A 9L SO T
fill e sh J3a T Al £ B T H IR B R A R S
W R AL AN S AR AT B I T HoAT E i T
1% N 2 A K A F (vascular endothelial growth factor,
VEGF) Vil 57) 1 56 7 ¥ A7 16 38 73 1838 ANt 52 70 5 2
KA, FL 2 UOE I, BT A R T . Rk
B, RIE & CNV (B EZIGsh R AMEEHE R, 5
VEGF Z [a] 775 AH BAE T, 5 MR 07 A= 18 /4 JE i %
PIAE RN S T K SR O B 3 (signal
transducer and activator of transcription 3, STAT3) 7E 1
JEV T R AR AR ] AR O R T AT — 2P R
TR AE PR 1, P55 B 8 R S, 5% Wi CNV B ORI &
BT HERE , /N RNA (microRNA, miRNA) & 5
o BRI R 7P ML A B, R4 miRNA TE A I E R
PEAEFR IR, P A0 M A TR S T EE, HE P miR-497
SE TG RAF A bR A5, HE AT 001 e S8 40 i 7 3 2E TP

JFA ) IR OO R AR T . MIR-497 5
STAT3 19 3 - 4F 8 % X 17 7 B #b 45 & o &, fE
miR-497 A g ¥ ) 94 455 STAT3, A W 5% 480 % B A= AY
(wild type, WT) C57BL/6 /]» i, . CRISPR/Cas9 41 5 i
miR-497 & % ( knockout, KO ) FI 1 3 15 & 3}t
(transgenic, TG ) C57BL/6 /N R 4708 Fe 15 CNV & 4%
T miR-497 Xf CNV & A= F1& e 1) 5% Wil Sz H v] RE 1Y
oW FELH] , A B2y CNV e R A2 97 2 63T A 8L 8% o

1 #¥5EFE

1.1 #k

1L1.1 w59 (@RI EHR6~8 JHik
C57BL/6 /MR 42 H IR 18~25 o, WEME PR , iy it
DUK 2% Bl 1 52 36 v O B AL L /N BRUAE 772 17 AT IE 5 : SYXK
(%F) 2015-0027, [&] J& #5 fd B& CRISPR/Cas9 /& 1
miR-497 KO FI TG /NELAS 42 H, f sl K 2= T AL 52 50
EE /N S AT IE 5 SYXK (%6) 2020-0027 . 52 5
T, BT S BB T R A A /0N BRLLAHE B A RSO
CNV 5599 . ARG 5 40 s (HEK293) iy 4 92 55 % U
TFo SEIG IR AE WL E 55 R B 78 Wb 23 AH SC BLE , &8
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R 2 N R R B A8 3 22 01 25 AL AL o (3t S
2019K-K010) .

11,2 FE00 S0 as R AR 79 36 I DRV IR vk ( 36
Alcon 2% H] )5 # HT /) B STAT3 B 50 [ 41 1K
(5¢-293151) (BAHT/N Bl p-STAT3 HT 44 (&5 45 L 45 Tyr-
705) BA T BEPLAR (sc-81523) ( 3 [E Santa Cruz /A &) ;
Pt M /AR - P9 Bz 40 J 26 FfE 29 T ( platelet-endothelial
cell adhesion molecule, PECAM-1/CD31) $T{& (66065)
(P =820 AR A LY (horse radish
peroxidase , HRP ) #1 1 B L - $T % — 91 ( AS1106, 2 [
ASPEN 75 6] ) ; Trizol i #] | Lipofectamine 2000 %% 4t iz
(3£ [ Invitrogen 24 ) ) 3 3% 5% 56350 & (PCR {70 &
( HAR Takara 23 H] ) 3 XU 3 Wil At Ak A AG I X 77) 4
(RGO27, i3 = RAEY ARG R ) o NanoDrop
o3t (£ Thermo 24 H]) 5 520 325 i€ it PCR
(SR E ABT 23 w)) 5 Ak 2 & ' B e LR AX (36 [ Bio-
Rad A7) o

1.2 J7ik

12,1 ffRmsbe s B it N7 S 20 S 30 i 0% 2%
3d B T LRI SR, R 10% K &5 &
M (5 mg/ke) M TE S BRI I, 6 BR TN 56 1 1A R MR 3
A IR AT 2 T JRR 1, A A R L IR R 2 oK ok o B AR
2 mm UEAC IR A 1 mol/L A S AL B 10 s 3k
S A, B S AT, F TR K AR B JE 1 2 R T
Fruga & T/ b e 15 s, B BRUE 40 5 S B
PR 73580 0. 9% AR AV I 58 73 v B T e 45 T 4
2930 s, AR5l 22 FOR U BT IR ( H A Santen 24
Al) RUIR PR e, 5 A A 8 2 fL sl i o BRI 2 A
CNV i8R WOIF St 5Bk . WT /L miR-497 KO Fi
TG /BRI Ik L 1109 WT 41 KO 41H1 TG 41,
1.2.2 BT WBUEE T WA/ A R TR
P35 3.7 14 21 d 13/ B A B IR, O 1E AT A IR b B
P AL BRI IE > (3 1), JF il i Tmage] [8148 #r
B AR R v e A B B R AR N )
CNV K # #+8 CNV @ H (A): A=C/12%x3.141 6
[r=(r=1)"], vt € iy NV B R fy £ 5[50 b 5 8
INERAEEE v iR E N 1.5 mm, 1 2y CNV KJE, CNV

PRI FR i 0 23 JC T A LA A AR IS 1 g3 DR o A
B O P ARG ER 3K B AL s ORI AR
2 53 o A A 8 2 e AL e g B o A AR
1.2.3  GRARNE -0 g (kA 00 M I AH 284k fE:
BB e 3.7 14 .21 d /NS 3 H SUHE i
AL B/ BUR Sz BRI BR IR B, B 5 4% 2 5 R
[ 52 , B R WAL, S AT A R = A R, A A
Grin) MR AT 4 pum JREIEZED) Ao R RS E TR
ARG S min, J/K WSS FEE T LD, B
IKER . TOUE BT WA 21 A I 284k
1.2.4 Ay 2 U4 2 G (0 5 46 D #f S 2H 21 CD31
fy il B AL aobE i) 3.7.14.21 d IR BK A7 35 1)
Jr, 2 LB K AL BT s 5 BEL I N R A I SR A
it 3 P41 S50 Jn S pt CD31 Hp 44k (12 100 i B ) — i,
4 CH B 33 7%, PBS wh ¥k J5 il 3 40 S 166G Hi A
(1:200 % ®¢) ,37 C % F 30 min, DAB i {4, 75 R ¥
SRR A, B K B R . 400 4550 2% s TR BE AL
TR 3 A AN E 52 1 BB D0 A o 00 AT T, IR 2
R A R i AR

1.2.5  sgif 3 )6 & PCR 3E A% I A 8 41 40
VEGFA Fl45E N 7 mRNA DL & miR-497 ik (FH
BB E 3.7 14 .21 d /L3 2 SAME R 2 Ab
HE/IN B 7 B4 B IR 2K, #¢ Trizol 356 B 45 42 B A B85 21
ZUE RNA, W€ & RNA P BE R4l BE (Aye/As H
1.8~2. 1) J5 35 353 cDNA. VEGFA .miR-497 Jif
JEE IR FE A F o (tumor necrosis factor-o, TNF-o) | 1 41 i
Jr & 6 (interleukin-6,1L-6) \IL-18 5 4% 41 il # 1k &
1 ( monocyte chemoattractant protein-1, MCP-1) FI H i
B3 RO A M
dehydrogenase , GAPDH) \U6 [ 5|4 /&5 i1 75 55
il 25 HARA R 75 M (R 2) o LL eDNA S RA, 73
BIIASE R 519 5 51 247 PCR 971, PCR S i 45 1%
94 CHIZZPE 5 min; 94 C A5 M 45 5,57 C 1B k 45 s,
72 CHEAH 60 s, 4t 32 ANFER ;72 CHIEM S min B
FEIE % 4 °C, L U6 /E 8 miR-497 N2, GAPDH 4§ H
HAbFEF NS, R A 274 kiR & B 3% A Xt
Fikit, LIELE 3 WP E,

( glyceraldehyde-3-phosphate

x1 AETSRE

Table 1 Corneal scoring criteria

5% 04 145 24

343 4 4y

bl L R i O S v oY & 2 K ]
i1 R TR Bk PP X i W

b B 404 13 T AR <25 %

B JOR TR Bk

I Bz #1455 T AR 25% ~ 50%

H iR R
AT 175 DL I R O I AR

b Rz A5G TR 50% ~75% K 4505 T AR 75% ~ 100%

L T TR,
JELATS AT 4] b e L 2% 137

HE 58 AR
Jr R AL TG 1 i L
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Table 2 PCR primer sequence

HH ElE7 2]

VEGFA 1E 1] :5-TTGCTGCTCTACCTCCACCAT-3"
17 :5-GGTGATGTTGGACTCCTCAGTG-3"

TNF-a 1E 1] :5-AGGACTCAAATGGGCTTTCC-3"
J 1] :5-CAGAGGCAACCTGACCACTC-3"

IL-6 1E [ :5°-ACCACTCCCAACAGACCTGTCT-3"
JZ 7] :5-CAGATTGTTTTCTGCAAGTGCAT-3"

IL-1B 1E 1] :5-GTCCTGTGTAATGAAAGACGGC-3”
S 7] :5-CTGCTTGTGAGGTGCTGATGTA-3"

MCP-1 1E 1] :5-GATCTCAGTGCAGAGGCTCG-37
Jz 1] :5-TGCTTGTCCAGGTGGTCCAT-3"

GAPDH 1E i) :5-TCCCTCAAGATTGTCAGCAA-3”
JZ 7] :5-AGATCCACAACGGATACATT-3"

miR-497 1E 1] :5-GTGCAGGGTCCGAGGT-3"
JZ 7] :5'-TAGCCTGCAGCACACTGTGGT-3"

U6 1E 1] :5-AACGCTTCACGAATTTGCGT-3"
J 1] :5-CTCGCTTCGGCAGCACA-3”

TE: VEGFA M A N A R T A5 TNE: MR SR 28 R 75 1L [ 20 A
F s MCP B 40l fb 8 5 s GAPDH . H il 8 -3 R I 0 Al ; miR < 3/
RNA

Note: VEGFA ; vascular endothelial growth factor A; TNF: tumor necrosis
factor; IL: interleukin; MCP: monocyte chemoattractant protein; GAPDH .
glyceraldehyde-3-phosphate dehydrogenase ; miR : microRNA

1.2.6 Western blot 44l STAT3 .p-STAT3 55 H %
K ALBCREAL IR 14 d /N ERAS 3 L, BUHE B VS b
BEFF ) UAf B2 2L, i A R AT I AL, WO B B R
AAG e i, 47 SDS-PAGE HL Ik I HL EJ 2= PVDF J, f&
TR B S% 4 1 H B H = R T A 1 h, i A STAT3
(1:1000 #B) A1 p-STAT3(1:1 000 #i Bt )4 CIEH
1, TBST 3% 3 Wa A HRP ARic iy 1L E- 41 %k TeG
ZyifEPiiAR(1:3000) iR FBEHE 1 h, TBST #E ik 3
U T JIHT S IC 1 A9 ECL & G, WG E 10 min, fiff
P2 RO BE IR S ACR B B4R, I 2R T Tmage] 1814
Oy BT 5 BT 45005 IR (B, LA GAPDH S N 2 1T 55 4%
HRE A RIE G Sl R 3 K, )P
BfE .

1.2.7 4053 20 3 90 28 BTG PR A IO SR
KA A KRS B A9 HEK293 200, 43 54 WT 5§ %8
75 A ( mutant type, MUT) STAT3 /& 5 miR-497 1) {1}
Py iR BP0 BEFIOE # 0f A Hh A e B g% 48 h, R
PR ¢ 5 2 Tt 41 A5 e PR AG: 0 28 0 4G 00 2 K HL 0198 V2%
JCRMHEVE, LI B FOL R N NS, I E WT STAT3
F1 MUT STAT3 5 6 Z B i 14 o

1.3 Zitssdiik

K SPSS 22. 0 Geit 2 Ak AT et o b o A B
FERLI G b (149 e 55 B 28 Shapiro-Wilk #5560 1 1E 2573
i, Lk vxs R, A B B EE Levene K10 J5 22 550 R
F5E A BEAL 2> 21 75 D 3R B R B2 KPS R
T, A LA [R] I (8] i A I L B 40475 3 73 | 3k 3R ok 3
g3 B AE LS T AR CD3 1 BH R 20 T miR-497 K 4%
P 5 mRNA A0S R 05 & SR 22 S U BOR I IR R 5
220, % 411A] STAT3 A1 p-STAT3 # [ AH X 2 15 4
RZESICE R HNZ I 200, ZE LK RA
LSD-¢ K% . P<0.05 JyZEmA 5ite i Lo

2 #R

2.1 A2/ RO AR A AN [A] i 18] A Y A2 Al

AULEBLS 3 d BB L B2 SR, A I P et B
FEJFOK M L KGR, ) LI S LA 2 W se ek,
THIR AR BRI 258505 7 d I CNV g — 2597 5K S
R B g A B RS T IS 5 5 & iR 14 d
i) CNV ARG I8 ) 2 8 LK T0U 70 U e, HL S
i TORHER N F X, B 2R A AR 8 AL RS
21 d, FBE SR AE DA, CNV AR A AR 1, A0 AR 1L 475 1l
PR g AR R U T AR A (] 1) o

KO41

WT

TG4

g N

B1 SANREEEAERE EHE 3 d A MBI 0B
AL I TRERUE 14 d KRB E, 2 FEHHIR . WT 4145 I A
SRR b Bz 45 40 T JEE 5 A M O TR ok R R R KO 41%% B TG 41,
WT 41 CNV [ % KO /0, % TG 2k WT: BFAE 7 KO R BR 5
TG : ¢ 3k
Figure 1  Anterior segments photographs of mice after corneal
alkali burn Corneal neovascularization appeared on the 3rd day after
alkali burn,reached the peak on the 14th day,then gradually increased in
WT,KO and TG groups. The corneal epithelial injury and corneal stromal
turbidity were lighter in WT group in comparison with KO group, and
severer in comparison with TG group at each time point after alkali burn.
The CNV area was smaller in WT group compared with KO group, but
larger compared with TG group ~ WT: wild type; KO: knockout; TG

transgenic
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WT 42 KO ZH 1 TG ZH AN [w] B ] 5,

P PE 4 A B3 TR i P 43 LA B2 CNV 1 AR
S Gt B L (F, =49.19 34.56,44.56, 1
i =51.62.65.62.71.32, %) P<0.01) ; Hirh
WT 21 4 B (1] i A BE b R 400 4 9 43 . R B Jo Y ikt

P<0.01;F

53U B CNV AR SR B 2 AR T KO 4,
BT TG 4, ZF WA G %8 L (¥
P<0.05)(#£3~5),
2.2 AU/ R f A 21 R 1 A
it ) X 2%

WS 3 d, 454l R 1 R O R
JZ H BN [ R BB 0 K i, 3 B N e D &7
S ZE L, IR B R AN AS — 1 A=
I 845 /b o R AN A I i T A e R
Bl MG 7 d, R M4 i F — 25 3 £
RIS 14 d, £ 15 2 23 F0 3 5 )2 e D &1
Y25 K ZEEL L AT UL R R AR I A I
A1 85 4 FLAE IR 30K, A8 1 NPT L 21 400 g
FeE A I R B AT L K B R M A0 R
s RS 21 d, 8 A= i e B 3R
D, JRE 20 VR R R R R . 45
B[] 8 WT 4 AR RS 25 4 1 25 AL RE B B
LA s 23 R A 400 R 33 T R JE 48 KO
AU HEE TG 4B &R (K 2) .
2.3 HA/PNRERE CD31 FH 4 40 i
3 A 1 L RN B H AR

/N RIS 3 d JF R B
CD31 BHM: 40 i, 9% #3676 AR b R
JEREE T Z S 7 d, CD31 [H P 28
MO R 3 2, 32 B0 A T A I S X
WAL G 14 d, CD31 BH 4k 20 A 50 5 ik 0%
{H, B2 55 XSt — 25 ol AR R 2% ) ff i
R AE A 35BS 21 d, CD31 P
kD, BB EHBES (B 3) ., &
ZHAS ) B 8] 550 CD3 1 BH 4 44 it 550 8 14 L
BMESAGRI ¥ E L (F,y, =77.56,
P<0.01;F,,, =46.12,P<0.01),WT 4
2515 [E) 45 CD31 PRV 41 i 45 B B /0 F
KO 41,{HZF TG 4, 2 F ¥ H Gil 2
H L (¥HP<0.05)(£6),
2.4 FU/NRIERRETE A B2 miR-
497 Kk LR

5 21 3 BT IS AR AL 2 miR-497 £
MREESERLE, ZRASITFEX

[E] 3 i B2 45
R L 85 22

(Fyy =67.56,P<0.01;F,, =36.12,P<0.01), A%
TREAAT, A ERE 14 d miR-497 A X} 2 k2
BN ZER A G (H) P<0.05) . WT 43
BRI A miR-497 X K k& B % = T KO 24, mfik T
TG 4, 2 R¥A G (8 P<0.05) (K 7).

®3 SHNMNREREAERERAERERBGITES LR (x2s,5)

Table 3 Comparison of corneal epithelial injury score at different time
points after alkali burn among three groups (x:s,score)

T A AN [ I ) A B B 00 P

415 AR %K

3d 7d 14 d 21 d
WT 21 3 1.56+0. 22 1.78+0.26 2.89+0.31 1.98+0. 27
KO 4 3 2.3420. 24" 2.67+0.31° 3.67+0. 42° 2.51+0. 35"
TG 41 3 1.21+0. 18" 1.45+0.21" 2.33£0.25" 1.56+0. 16"

Ty =49.19,P<0. 015 F =51, 62, P<0.01. 5 [al I ] 5 WT 41 Fp %8 ,° P<0. 05; 5 [

I ] 5 KO 4 Hog%, " P<0. 05 (25 & W 5 9 R 2 07 22 43 7, LSD-¢ K ) WT. B 4 %, KO« it
BTG H 5 H

Note: F,,,., =49.19,P<0.01;F, . =51.62,P<0.01. Compared with WT group at the same time

point, “P<0. 05; compared with KO group at the same time point,"P <0.05 ( Two-way repeated
measures ANOVA LSD-z test) WT:wild type; KO :knockout; TG ; transgenic

®4 SHEHMREESETERESARERERITS LR (xxs5,5)

Table 4 Comparison of corneal stromal turbidity score at different

time points after alkali burn among three groups (xs,score)

T L5 AN [ B i) A A MB35 VR okt B 4
21 51 HR %%
3d 74d 14 d 21 d
WT 4 3 1.110. 11 1.67+0.21 2.7920. 34 1.87+0.23
KO 41 3 1. 65+0.23° 2.41+0.31° 3.87+0. 33" 2.56+0.24"
TG 44 3 0. 87+0. 09* 1.45+0. 18" 2.1120. 19 1.36+0. 16"

i F = 34.56,P<0.01; F = 65.62, P<0.01. 5 6] it 6] 5 WT 41 o, " P<0. 05; 55 [

] A KO ZH L, " P<0. 05 (T A2 I 4k 95 6l 2 J7 25 0 7, LSD~ 4 %) WT. B A ;KO « i
B s TG . % S A
Note: F,,, =34.56,P<0.01;F, =65.62,P<0.01. Compared with WT group at the same time

point, “P<0. 05 ; compared with KO group at the same time p()int,]’P< 0.05 ( Two-way repeated
measures ANOVA | LSD-¢ test) WT:wild type; KO :knockout; TG ; transgenic

£5 KANREEFREREAS CNV ER LS (x5, mm?*)

Table 5 Comparison of CNV area at different time points

after alkali burn among three groups (x+s, mm’)

TS AN R ] 5 CNV i B

4 51 IR %

3d 7d 14 d 21d
WT £ 3 0.52£0. 11 1.15£0. 17 2.05+0.31 1.15+0. 16
KO 41 3 0.96+0. 07" 1.76+0.17" 3.56+0. 47" 2.05+0. 39"
TG 4 3 0.34£0. 11 0.88+0. 16™ 1.29£0. 30" 0.79£0. 23"

i F = 44.56,P<0.01;F = 71.32, P<0.01. 5 6 i 6] 5 WT 41 Ho %, " P<0. 05; 5[]

B 4 KO 41 He 48, " P<0. 05 (T 42 P 9 X 287 22 40 07, LSD—t KB ) CNV . 3T A2 1l 4%
WT . B A4 78, KO : i B ; TG 5 JL

Note:F,,,, =44.56,P<0.01;F, =71.32,P<0.01. Compared with WT group at the same time

point, “P<0. 05 ; compared with KO group at the same time point,”P<0.05 ( Two-way repeated
measures ANOVA , LSD-¢ test)

TG : transgenic

CNV; corneal neovascularization; WT: wild type; KO : knockout;
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KO 4

WT 4

TG 41

;‘»‘ oy

b

B2 &E0RSEE TR E S AR (HE x400, b5 R =50 wm) % 410 4141 S A1 L1 s B 3 d 8 804 2, 136 U 7 d
ST VIR UL Th E RS BT 14 d K FIME L, X5 MR 21 d 5 B W70 30 4 45 I ) 0 A0 ML 4 02 L7 FE 7 2 106 F Rt 2 00 M
BT B KO 1R, Ukl WT ALF TG 41 W, BFE 7 KO BER 1 TG+ 5 1Y

Figure 2 Histopathological staining of mice cornea at different time points after alkali burn( HE x400,bar=50 pm) The inflammatory cells in

corneal tissues significantly increased on the 3rd day after alkali burn,increased again on the 7th day after a short decline,reached the peak on the 14th
day,and then showed a gradual regression trend in WT, KO and TG groups. The degree of the corneal structure disorder, the number and density of
neovascular lumens, and the degree of inflammatory cell infiltration at different time points after alkali burn were most severe in KO group, followed by WT

and TG groups WT:wild type; KO :knockout; TG : transgenic

WAE 3 d RS 7 d R 21 d

KO 41

WT 41

TG 41

E bl YT YL SRR oy Uy B e N
B3 SANMNRSEFERERES CD31 REHRALFLERE(DAB x400, 57X =50 pum)
KRB W 2R I 14 d KB, Z 5B Wm0, WT 204 B ) 5 CD31 BHPE A B0 W R F KO 4 HZ T TG 4 WT:
WP AE AL KO B 5 TG - e L
Figure 3 Immunohistochemical staining of CD31 after alkali burn in mice cornea( DAB x400,bar=50 um) After alkali burn, CD31-positive
cells in corneal tissues of each group gradually increased with time,and reached the peak on the 14th day,and then gradually subsided. There were fewer

CD31-positive cells in WT group than in KO group at each time point, but more than in TG group WT:wild type; KO :knockout; TG : transgenic
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*6 FHNREZESAERES CD31 [EE LR
(x=s)
Table 6 Comparison of the number of CD31-positive cells
at different time points after alkali burn

among three groups (xzs)

L AN ]I ] 5 CD3T TP 24 g A

A RE

3d 74 14 d 21 d
WT4 3 2.5240.15 4.85+0.37 9.88+1.31 5.45£0.46
Ko# 3 4.96£0.27°  11.76%0.77"  23.56£0.97°  13.75%1.39"
TG4 3 1.34£0. 11" 2.88+0.16"  5.29:0.30"  3.59:0.23"

W F g =77.56,P<0.01; Fyypy =46. 12, P<0.01. 5 [F B 6] 4 WT 41

L%z, P<0. 05; 5 [ I 8] 5 KO 40 1o 4%, P < 0. 05 ( [/ & 7 22 43 #F,
LSD-t #5386 ) WT.BfAE %, KO DR TG 7% FE ]
Note ; F =77.56,P<0.01;F =46.12,P<0.01. Compared with WT

group 38 e
group at the same time point, * P<0. 05 ; compared with KO group at the same
time point,hP<0. 05 (Two-way ANOVA,LSD-¢ test) WT:wild type; KO:

knockout; TG ; transgenic

*7 KAZEEHEAEAL miR-497 B3 KA E L (xxs)
Table 7 Comparison of relative expression of
miR-497 in cornea between before and after

alkali burn among three groups (xzs)
AN [ ] 50 miR-497 A X 2 5k B

451 AR %K

T T HWAfE 14 d
WT 21 3 1. 00+0. 04 0.68+0. 11
KO 4 3 0.56+0.07" 0.4120. 06"
TG 41 3 1.34£0. 11* 1.05+0. 14*

Wt F = 67.56,P<0.01;5 Fypp =36. 12, P<0.01. 5 [ Bt i A4 WT 4

FoE,*P<0. 05 5 [l B 6] 5 KO 41 He 4% ," P < 0. 05 ( 5 A 2 J7 22 4 #7
LSD-¢ #:3%)  miR: {8/ RNA; W BF A 51 KO b 3 TG « 5 3 A
Note : F 67.56,P<0.01;F, . =36.12,P<0.01. Compared with WT

group — 3 time
group at the same time point, " P<0. 05 ; compared with KO group at the same
time point, "p<0.05 ( Two-way ANOVA, LSD-z test) miR: microRNA ;
WT.wild type; KO :knockout; TG : transgenic

2.5 HH/PREEE 14 d fE4H L% STAT3 K&
p-STAT3 i H 3Kk H A

WG 14 d, & 4 M B4l 40h STAT3 K p-STAT3
HEHMY REF ALK, ZRBA5EITEEX
(F=27.56.33.12,1 P<0.01) ; 5 WT 44/ 44 kb, KO
H/NELSAIE p-STAT3 i STAT3 & [ AH X 23k B & T}
=, TG ZH A I p-STAT3 1 STAT3 5 AN ik & W] @
BEAR , 22 S A et 2 8 (1 P<0.05) (4,3 8) .
2.6 miR-497 §[m 45& 4 STAT3 ik

TargetScan i ¢ 4 4% 3R 8. 75, STAT3 & miR-497

AT AERE R (B 5) o UG R AR I 45 2R /i, £E WT-
STAT3 JLEE LA, 4% AL 9O 3R I 1R (B A Pe 22

S G FE X (F=15.98,P<0.01),miR-497 20 5¢ 5
REETE MW BART miR-NC 4 H2E R A RIFHE X
(P<0.05) ;£ MUT-STAT3 JL46 Je 41 i rp | £ 419 6 il

PEAEEA L 22 e o ge i 2 3 L (F=0.69,P=0.56)
(% 9) o HNEGIUE STAT3 J& miR-497-5p (LA
2.7 N BUE BERET S A I ) S VEGFA F 58 4E [ 1
mRNA %5

AR L VEGFA mRNA 3£ 35 3 76 38 # )5
Fh I THEBE 14 d GR0E(E, B S B R 5
4 4 fE T TNF-a \IL-6 IL-1p 1 MCP-1 mRNA # ik
EERE 3 d A 1w, S T REIFEE RS
14 d B 2 D Elg, Z )5 RAE K F mRNA 33K 8
iR o & AR I ] SR VEGFA FTRAE K 5~ TNF-a |
IL-6 IL-18 il MCP-1 mRNA AH X} 3% ik & S04 bb A 2
S Gt L (F,, = 55.56,27.56,37.56,
25.56.17.56,4 P<0.01;F,, =45.33.21.12.16. 12,
18.12.15.12, ¥ P<0.01), WT 4 VEGFA TNF-a .,
IL-6 IL-1 Ml MCP-1 mRNA H %} % ik & ¥ L F KO
4, T TG 4, 2 % ¥ A 5% 5 X (¥ P<0.05)
(F£10~14),

WT4 KO 41 TG4
FRF o3 T i

s B W 86000

p-STAT3
STAT3 G G 86 000

carp (D SR D 000

B4 HANREERE 14 d HIRHELR STAT3 K p-STAT3 FRiA Bk
B 5 WT 4 H#,KO 244 STAT3 Fl p-STAT3 I [ 4%l KL 58, TG
41 STAT3 I p-STAT3 3 H &M KL MR STAT3 . {5555 K=
WS H 35 GAPDH . H- il % -3- 8% 19 0t Ut ; WT 2 I 21 5 KO« B FR 5
TG . % 3

Figure 4 Electrophoretogram of STAT3 and p-STAT3 expressions
in mice cornea at 14 days after alkali burn Compared with WT
group,the STAT3 and p-STAT3 protein bands were stronger in KO group
and weaker in TG group  STAT3: signal transducer and activator of

transcription 3 ; GAPDH : glyceraldehyde-3-phosphate dehydrogenase ; WT .
wild type; KO :knockout; TG : transgenic

STAT3 WT 5" ..AAGGTGGTTTATAAGCTGCTG 3'

hsa-miR-497-5p 3" ..UGUUUGGUGUCACACGACGAC 5’
STAT3 MUT 5 ..AAGGTGGTTTATAATTCATTG 3’
Bl 5 STAT3 5§ miR-497 FEEMZERFS STAT3. fF 54
FEHHFWORE T W B AT MUT 58 A8 7Y

Figure 5 Complementary nucleotide sequences between STAT3 and
miR-497 STAT3:signal transducer and activator of transcription 3; WT.

wild type; MUT : mutant type
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x8 FHAEHE14d HEHL STAT3 71 p-STAT3
EABEMRIZSE (xs)

Table 8 Comparison of relative expression of STAT3
and p-STAT3 proteins on the 14th day after

alkali burn among three groups (x=s)

24 4] MREL  STAT3 EHE AN KR p-STAT3 &AM L5 &
WT 41 3 0. 87+0. 04 1.090. 11

KO 41 3 1.26+0.11° 1.41+0. 16

TG 41 3 0.68+0. 11 0.87+0. 14™

F {f 27.56 33.12

P14 <0.01 <0.01

5 WT 44, P<0.05; 5 KO 41 Ho ke, " P<0. 05 (B[ % J7 32 4%
B, LSD-t K )  STAT3 . {5545 5 J 6 S i 25 19 3; W BF £ %15 KO
B 3 TG 1 3L

Note: Compared with respective WT group,”P < 0.05; compared with

R BHRKREEFEELR (x2s)

Table 9 Comparison of luciferase activity
among three groups (xzs)

A T) 28 28 40 D 5 5 2R AR X 3

2151 FEA

WT-STAT3 MUT-STAT3
IEH X IR 3 0.68+0. 11 0.87+0. 14
miR-NC 24 3 1.26+0. 11 1.4120. 16
miR-497 41 3 0.87£0. 04™ 1.09£0. 11*
F A 15.98 0. 69
P <0.01 0.56

TE 5 IE % X AL L8, P<0. 055 5 miR-NC 20 [ 4%, " P<0. 05 ( 5[
L7 Z4MHT,LSD- KB ) miR A/ RNANC : B X B8 WT 15 A 8 5
STAT3 . 5545 S 5% S0 [ F s MUT 58 A5 31

Note ; Compared with respective normal control group,*P<0. 05; compared

with respective miR-NC group,"P<0. 05 ( One-way ANOVA ,LSD-¢ test)
miR: micro RNA; NC: negative control; WT. wild type; STAT3: signal

respective KO group, "P<0.05 ( One-way ANOVA, LSD-¢ test) STAT3:
signal transducer and activatior of transcription 3; WT: wild type; KO

knockout ; TG ; transgenic transducer and activator of transcription 3 ; MUT : mutant type

£ 10 FBAESEHEFEFRERER VEGFA mRNA # 3% Ri% & L& (x2s)
Table 10 Comparison of relative expression of VEGFA mRNA at different time points before and

after alkali burn among three groups (x=s)
TR 5 AS R I ] VEGFA A X 2 1% 4

25 5 MR %k -

g oRE) S 3 d S 7 d WS 14 d RS 21 d
WT 41 3 1.00+0. 11 7.41+0.95 8.85+0. 43 13.75+0. 61 5.15£0. 11
KO 41 3 1.54+0. 14 8.96+0. 14° 9.76+0. 17" 15.56+0. 47° 6.05+0. 12"
TG 41 3 0.89+0. 11" 3.34=0. 12 4.28+0. 16" 6.29+0.26™ 2.79+0. 15"

TEF gy =55.56,P<0. 015 F g =45.33,P<0.01. 5 [ i il 5 WT 41 Fo 4%, *P<0. 05; 5 Al i i) 4 KO 4 He &, " P<0. 05 (Wi A & )7 %5 #7, LSDt #&
K)  VEGFA M B KT A WL BF A T8 KO I s TG « 5 35
Note : I =55.56,P<0.01;F,, =45.33,P<0.01. Compared with WT group at the same time point, “P<0. 05; compared with KO group at the same time

group

point,”P<0. 05 ( Two-way ANOVA ,LSD- test)  VEGFA ;vascular endothelial growth factor A; WT:wild type; KO ;knockout; TG ; transgenic

F 11 FHEEHEAERE S TNF-a mRNA 3 RiZE R (x5s)
Table 11 Comparison of relative expression of TNF-a mRNA at different time points before and

after alkali burn among three groups (xzs)

T AT AN [ I 8] 5 TNF - B X 35 3

21 5 HR %% — — — — —

bR Nl R 3 d RS 7 d ERE 14 d RS 21 d
WT 41 3 1.00+0. 11 3.41+0. 15 2.85+0.13 6.75+0. 31 4.15+0. 11
KO 41 3 1.34+0. 14° 4.96+0. 14° 3.76=0. 17 8.56+0.47" 5.05£0. 12°
TG 4 3 0.89+0. 08" 1.34+0. 12" 1.28+0. 16" 3.29+0. 30" 2.79+0. 13"

Wi F oy =27.56,P<0.01;F 0 =21.12,P<0. 01. 5 [RJi} [A] 55 WT 41 L%, *P<0. 055 5 [R] i) ] 55 KO 41 F#k, " P<0. 05 (1 B % J5 2 43 B, LSD-1 £
%)  TNF-a: fRIRSER T o WT B A2 R KO - BBR 5 TG - 6 3k B
Note: I =27.56,P<0.01;F,,  =21.12,P<0.01. Compared with WT group at the same time point, “P<0. 05 ; compared with KO group at the same time

group

point, "P<0. 05 ( Two-way ANOVA ,LSD-¢ test) TNF-q :tumor necrosis factor-a; WT:wild type; KO : knockout; TG : transgenic

®12 SEEENEARERES IL-6 mRNA 3 RiEBLEE (xs)

Table 12 Comparison of relative expression of IL-6 mRNA at different time points before and
after alkali burn among three groups (x=s)
TR S AN R B 1) 0 TL-6 AH A 3R 3K E

215 HR %k -

eg R RS 3 d S 7 d R 14 d R 21 d
WT 4] 3 1.00+0. 08 3.56+0. 12 1.75+0. 14 7.85+0. 31 4.15+0. 16
KO 4 3 1.11£0.07" 6.96+0. 13" 2.76+0. 17" 8.96+0. 47" 5.85+0. 19*
TG 41 3 0.97+0. 06" 2.34£0. 12" 1.88+0. 16" 3.29+0.31" 2.11£0. 14™

Wi F oy =37.56,P<0. 015 F 0 =16, 12, P<0. 01. 5 [A] B [A] 5 WT 4 L%, " P<0. 05; 5 [/ B [A] 5 KO 20 %5 ," P<0. 05 (5 [H % 7 2 43 Bi , LSD-t £&
%) IL-6: AN R 65 WT HF AR KO @i BR s TG . 55 B 7
Note: F,,,,, =37.56,P<0.01;F,, =16.12,P<0.01. Compared with WT group at the same time point,“P<0. 05; compared with KO group at the same time

poinl,I'P<0. 05 (Two-way ANOVA ,LSD- test) IL-6:interleukin-6; WT:wild type;KO :knockout; TG :transgenic
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F®13 FABERE

JE R B 8] s TL-13 mRNA #8315k i 8 bt 5 (x+s)

Table 13 Comparison of relative expression of IL-18 mRNA at different time points before and

after alkali burn among three groups (xzs)

AN ] B ) 5 TL- 13 AR X 2 35 4

21 51 R %%

T LRI WS 3 d WS 7 d R 14 d HERLE 21 d
WT 21 3 1.00£0. 07 1.52£0. 11 1.75+0. 17 2.85+0.31 1.450. 16
KO £ 3 1.23£0. 12° 2.96x0. 07" 2.06+0. 17" 3.56+0. 47" 2.05+0. 19*
TG 41 3 0.93+0. 11" 1.34+0. 11* 1.63+0. 16™ 2.29+0.30™ 1.29+0. 13"

W Fy =25.56,P<0.01; Fyyy = 18. 12, P<0. 01, 55 a1 i & WT 41 Ho

%) IL-1B: FIAMANE 1B WT AT KO BB s TG 4 35 A
N()le,[‘ —25 56,P<0.01;F

5 time

,"P<0.05; 57 i ] 5 KO 41 4%, P<0. 05 (7 X 2 J7 22 43 #7, LSD-1 &

=18.12,P<0.01. Compared with WT group at the same time point, “P<0. 05; compared with KO group at the same time

point,hP<0. 05 (Two-way ANOVA ,LSD-z test) IL-1B:interleukin-18; WT:wild type ;KO :knockout; TG : transgenic

*14 FAHEEHE

Ja A Bt [E & MCP-1 mRNA #8 %} R A 2 L% (x+s)

Table 14 Comparison of relative expression of MCP-1 mRNA at different time points before and

after alkali burn among three groups (xz=s)

AN TR I i) 55 MCP-1 AH X 35 4k

215 MR %%

T AT WAL 3 d WS 7 d IR 14 d HRRE 21 d
WT 4 3 1. 00+0. 06 2.12+0. 11 1.65+0. 17 2.89+0. 18 1.45+0.16
KO 41 3 1.21£0.11° 2.96+0. 07" 1.86+0.17" 3.56+0.27" 2.05+0. 39"
TG 21 3 0.87£0. 08" 1.3420.11* 1.18+0. 16" 2.29+0.21% 0.99£0. 23

T F iy =17.56,P<0.01; Fyy = 15. 12, P<0. 01.
I%) MCP-1: iz dnfa b g 1, WT. B A R KO @B ; TG % HE A
Note:F,,,, =17.56,P<0.01;F,,.

55 AW ) 5 WT 4 H g, P<0. 055 45 [F I 7] 4 KO 2 EL g, " P<0. 05 (9 3 % 5 2 40 B7 , LSD-1 4

=15.12,P<0.01. Compared with WT group at the same time point,*P<0. 05 ; compared with KO group at the same time

point, *P<0.05 (Two-way ANOVA ,LSD-¢ test) MCP-1:monocyte chemoattractant protein-1; WT:wild type; KO : knockout; TG : transgenic
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AMD . 4F /& A ¢ P 35 35 48 P (age-related macular degeneration)

ANOVA . J5 22/ #7 (analysis of variance)

BUT : {H i i 24 5} [8] ( breakup time of tear film)

DR« JR 55 08 99 97 A% ( diabetic retinopathy)

EAU : 5256V F B G 58 75 25 I % (experimental autoimmune uveitis )

EGF: 3% f7 £ K Hl 7 (epidermal growth factor)

ELISA . i B £ 9% W Bt %2 ( enzyme-linked immunosorbent assay )

ERG : 4%} i H, [5] ( electroretinogram )

FFA :5%¢ ) Z IR JIE Il 4 3 52 (fluorescein fundus angiography)

FGF ; Ji £F 2t 41 Jifd 2E < 5 - (fibroblast growth factor )

GFP . 56,58 . 5 1 ( green fluorescent protein )

IFN-y:y T4 & (interferon-y)

IL: 5 403 /v & (interleukin )

IOL: A\ T iR & (intraocular lens)

IRBP ;5 [a] 52 (4 40 25 2 ¥ Jfi 45 45 % [ (interphotoreceptor retinoid
binding protein)

LASIK ; #E 43 B A B 5 A7 B5 BB R (laser in situ keratomileusis )

ICGA . 15| W35 4% (145 & 3¢ (indocyanine green angiography)

LECs: il R 1R I B2 4 B2 (lens epithelial cells)

miRNA : %/} RNA (microRNA)

MMP . %t i 43 J& 25 1 i ( matrix metalloproteinase )

mTOR:Ifi FL zh ¥ 25 & WA & K 8 & H ( mammalian target of

rapamyecin )

MTT ; Y F A (e £5 ( methyl thiazolyl tetrazolium)
NF . 4% %% 3¢ Bl F (nuclear factor)
OCT . Y2240 T W7 JZ $348 (optical coherence tomography)
OR {4 e ( odds ratio)
PACG . J& %& 4 I /1 B 95 Y HR ( primary angle-closure glaucoma)
PCR . 2 & 4% 2 2 b (polymerase chain reaction )
RGCs : ) ¥ 55 41 . (vetinal ganglion cells)
POAG : Jit & 4 JF £ %1 3 Y R ( primary open angle glaucoma)
RB : #8 [%) JE ) 2 Jfd 983 ( retinoblastoma)
RPE . ¥ /9 Jj& (6, 2% | J% (retinal pigment epithelium)
RNV . #  Jis 35 A= 1L 45 ( retinal neovascularization)
RP : #1 9 I £5, 25 A% 1 ( retinitis pigmentosa )
ST t: BERTH W 43 W X5 (Schirmer T test)
shRNA ;45 % J¢ RNA (short hairpin RNA)
SIRNA s /T4 RNA (small interfering RNA)
a-SMA : o-F 75 WLALZ 2 9 ( a-smooth muscle actin)
TAO ; HUR B AH 56 B 95 ( thyroid-associated ophthalmopathy)
TGF : #: {4 K A 7 (transforming growth factor)
TNF : /{982 35 %F [Fl 7 ( tumor necrosis factor)
UBM ; # 75 4= ¥ 8 #4145 (ultrasound biomicroscope)
VEGF . [fil % P % 4 K A 7 ( vascular endothelial growth factor)
VEP . #1955 & A7 ( visual evoked potential )
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