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[HE] BE WSS G-/ TP RNA-4R S LB A 56 # (ILK-siRNA-AAV) Xk R 5 B IR
P& A U I W WR R R R IR . A3k PEHK SPF 4% 8~9 JE A SD KR 48 H, R BENL B Bk H:
7y 925 A% IR 4H ILK-siRNA-AAV 20 NC-siRNA-AAV HFI2Z 282 C(MMC) 41,54 12 H. 8 H KR
FE R A S B, A BRAS fRe ok A B . SR A B AL A 5 10 Tk ST R B o AR I AR Bk A Bk o v AR A A
X BB 4] ILK-siRNA-AAV 41 fl NC-siRNA-AAV 4 AR J5 1 d 3§ 18 N 2 590 3 A 5 B £8 2% ob i L ILK-siRNA-AAV
H NC-siRNA-AAV £ 5 pl , MMC 4 AR H R & 0.4 mg/ml MMC (/M B B F 453 T 5 min, AR 7T R ARG
1.2.3.7.14.21 .28 d, R A F R MR B AR MRIR & RJ5 1.2.3.7.14.21.28 d, R I TR BB A A IR
UL T A L , R Kaplan-Meier A £ 43 87 v1 52 08 20 0 26 42 K& R )G 28 d, R F 3 5% 5% PCR J Western
blot 3 4 0 A X 45 ) K 25 155 R 4120 ILK f# mRNA K2R [ 30k, K00 TLK 36 DR T BR300 5 2R 9 ARKE — D 41 e
LS TLK K R0 RN I8 5 30 18 20 200 35 9 32 0 5 2R 1] Masson e f8 00 5% TLK 5 PR30 B %] 35k 446 68 i 2ot 3 R X
AR A AR R IR R A A e A PR TE A  EA AMT E R E b, &R SKARRATFAR
T J A T) B 1) 5 PR A B A, 25 5 3 S 3 2% 78 L (F oy = 76. 84, P<0. 0015 F = 114.49 ,P<0.001) , H
ILK-siRNA-AAV 4URJ5 55 1.7 .14 A1 28 KR EIL T 25 (o 4L, MMC 4R 555 2.3.7..14 A1 28 KIR JE MK
Fa X AL TLK-siRNA-AAV 4UAR 525 7.14 .21 f1 28 RIREI LT NC-siRNA-AAV 41, 2 3 ¥4 531 2% &
X (¥ P<0.05), Kaplan-Meier 4 £7 43 #7 25 2 8.7, 25 [ 4 B 41  NC-siRNA-AAV 4 | TLK-siRNA-AAV 41 I
MMC 41 %8 35 0 A5 77 R 3k (3. 50+1.51) (5.00+3.41) (31.50+3.15) F1(31.33+2.46) d, Bik i 5
BB 22 X (F=395.83,P<0.05) , H Pt ILK-siRNA-AAV 21 f1 MMC 41 3€ 3 38 24 77 K50 2 F 25 19 5 4
M NC-siRNA-AAV 41, 2 R Gl 23 (3 P<0.05) . £541 ILK mRNA K28 [ A% Rk it Bk L iR £ 7
WA it 2 L (F=222.32.752. 69,3 P<0.05) , 35 ILK-siRNA-AAV 20 ILK mRNA J% 7B (9 A6 % 75 1% 5t 0 5
KT 25 A IR AL AN NC-siRNA-AAV 4, 22 J¥H G il 2 5 L (3 P<0.05) , AN -Fafasi iR, s A
X HEZH il NC-siRNA-AAV 21 R X 27 4 25 45 20 236 26 40 B 0K o 19 2E BT 48 40 B 2% B iy, 42 M ek A K TLK-
SIRNA-AAV 21 BR 45 WA, 2F 4t 45 46 41 LR HE B B by , 20 o AT 4 40 39 A= MIMC 21 45 S 2F 4 2 g 4 L JE T, B
RS, B 2D o 45 4 DR A A e e PH R T BV At A R AR 22 R ST L (F=741.66,P<0.05) , 1
o5 a8 P B L #, ILK-siRNA-AAV 2411 MMC 41 B 3 68 7 4 L 38 B AIG, ILK-siRNA-AAV 21 Pl o4 e 68
A BALT NC-siRNA-AAV 41, Z R A G # R L (3 P<0.05), £ TLK-siRNA-AAV JUER ILK 3£
TR T R B A AR S IR X U A, BEAIGIR FE
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[ Abstract] Objective To investigate the role of integrin-linked kinase ( ILK)-small interfering RNA
(siRNA) -adeno-associated virus (AAV) in scar formation after glaucoma filtering surgery in rat eyes. Methods
Forty-eight Sprague Dawley rats of SPF grade, aged 8 to 9 weeks old, were selected and divided into blank control
group, ILK-siRNA-AAV group, NC-siRNA-AAV group and mitomycin C ( MMC) group by random number table
method , with 12 rats in each group. Left eyes of the rats were taken as experimental eyes, and no intervention was
administered to fellow eyes. The bulbar conjunctival filtering bleb after glaucoma filtration surgery in rats was
established by anterior chamber drainage tube implantation. One day after operation, phosphate buffer solution, ILK-
siRNA-AAV ,and NC-siRNA-AAV were injected into the filtering bleb of blank control group,ILK-siRNA-AAV group
and NC-siRNA-AAV group,5 pl each group, respectively. Cotton tablets containing 0.4 mg/ml MMC were placed
under conjunctival flap for 5 minutes during operation in MMC group. Intraocular pressure (IOP) was measured with
a handheld tonometer before surgery and at 1,2,3,7,14,21,28 days after surgery. Formation of filtering blebs in rats
was observed with a surgical microscope at 1,2,3,7,14,21,28 days after operation, and the bleb survival time was
calculated by Kaplan-Meier survival analysis. The mRNA and protein expression levels of ILK in conjunctival and
subconjunctival tissues at the surgical sites were detected by reverse transcription PCR and Western blot, respectively,
on the 28th day after operation. Silencing of /LK gene was identified. Effect of /LK gene silencing on the morphology of
drainage pathway was observed by hematoxylin-eosin staining. Effect of /LK gene silencing on collagen fiber deposition
in the bulbar conjunctiva at filtration area was examined by Masson staining, and the percentage of positive area of
collagen fiber staining in the total tissue visual field was calculated. The use and care of the animals complied with the
ARVO Statement. This research protocol was approved by an Ethics Committee of Xi“an Jiaotong University
(No.2013-772). Results There were statistically significant differences in IOP at different time points between
group = 10.84,P<0.001; F, ~=114.49,P<0.001). The IOP of ILK-
siRNA-AAV group on the 1st,7th,14th and 28th day after operation and the IOP of MMC group on the 2nd,3rd, 7th,

before and after surgery among four groups ( F .
14th and 28th day after operation were lower than those of blank control group,and the differences were statistically
significant (all at P<0.05). The 10P of ILK-siRNA-AAV group was lower on 7th, 14th, 21st and 28th day after
operation than those of NC-siRNA-AAV group, with statistically significant differences (all at P<0.05). The bleb
survival time of blank control group, NC-siRNA-AAV group, ILK-siRNA-AAV group and MMC group was (3.50+
1.51),(5.00£3.41),(31.50+3.15) and (31.33+2.46) days, respectively, with a significant difference among
them (F=395.83,P<0.05). The bleb survival time of ILK-siRNA-AAV group and MMC group was higher than that
of blank control group and NC-siRNA-AAV group,and the differences were statistically significant (all at P<0.05).
There were statistically significant differences in the relative expression levels of ILK mRNA and protein among four
groups ( F=222.32,752.69;both at P<0.05) ,and the relative expression levels of ILK mRNA and protein were
significantly lower in ILK-siRNA-AAV group than blank control group and NC-siRNA-AAV group,and the differences
were statistically significant (all at P<0.05). Proliferative fibrous connective tissue and a large number of cells at
surgical sites were found in blank control group and NC-siRNA-AAV group,and the fibroblasts were of a high density
and grew in clumps. In ILK-siRNA-AAV group, the bulbar conjunctiva was thin, and the arrangement of fibrous
connective tissue was loose, and a few proliferative fibroblasts were found. In MMC group, the conjunctival fibrous
layer was loose and thin,forming cavities,and scarce cells were found. There was statistically significant difference in
the percentage of collagen fiber positive staining area among four groups ( F=741.66,P<0.05). The positive staining
percentage of ILK-siRNA-AAV group and MMC group was significantly lower than that of blank control group,among
which there was lower positive staining percentage in ILK-siRNA-AAV group than NC-siRNA-AAV group, and the
differences were statistically significant (all at P<0.05). Conclusions Silencing of /LK can inhibit the scar
formation after glaucoma filtering surgery and maintain low 10P in rats.

[Key words] Glaucoma; Filtering surgery; Integrin-linked kinase; Gene silencing; Small interfering
RNA; Adeno-associated virus; Scar formation; SD rats
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A OCHIRIG YT 7 2%, 75 G IR U i T AR J2 8 B )iz L
F T ARTT 2, T A 5 U8 3 0 IR 2 i BEL A5 5 7K 5 1At
SUERETHE, 2 FBFREMM EEFENY, &4
ZIE % B (integrin-linked kinase , ILK) Z#& & &5 5
T B 8 O BV L 2 5 U 5 0 O A v AT 2 A Y
B TR AR A A AR SR G AP TR . AR BRI
B AE A SR 55 37 N Tenon &8 2T 4 2 Jf) (human Tenon
fibroblasts , HTFs ) Fp#% 4t TLK-/N T3 RNA (small interfering
RNA,siRNA) 1205 8 , F5 PR OB ILK ik, & 8 ILK
ULER 5 1 ¥ b £ K ] 7 (transforming growth factor,
TGF) -2 fEHI'S HTFs 1% Ml 55 , iL % 5% 73 1k F1 5 il
20 0 A1 HE 5 BE 3 2 B ARG, A0 O T g s 0 i R
G1/GO W4n i e I i, 51 G1 I BHLAE | $2 75 78 12 1K
HiFR i) HTFs v 708K TLK W] X% 40 i 3% 1 7= 2F 30 i) 1E
FNT o TAEREREE 0 A 4 4% , K R B4 S 0 1o 9 A6 750 v
ILK JUERJE 75 RE K 44 DUMIR TE A I AT) e 28 3k — 2P 4R
o AWFFEIR R BT 6 IR U i A5 38 i Y TLK-
siRNA-JJft #H 5% 5 (adeno-associated virus, AAV) 73 i ¥
WS TLK J PRITC R X A DX 20 ZURIR TR ) i 4 i 4 o

1 #M¥EFE

1.1 #h

1.1.1 s2558h%)  SPF 2% 8~9 JH i SD KRl 48 H,
TR & 200 ~ 300 g, Hy P 22 52 18 R 4 B 2 5L 5 sl ) o
O PR B HEBR IR PR, A 9% T (23. 0£0.5) °C &
H65% ~66% B N, H KB K. LRIYH
o T A0 I TR A 5 S5 30 50 ) 48 BRI 91 T 385908 5 [0 48 o A
REMIT TS h By s & 5 g . ARRER T R4
BEAT I R 2 2 A R A A B By o o AR AL ME (At S
5.2013-772) ,

11,2 FE0 M0 KA S (Rl i T
ARAT) s 2 B B EE (KR 5 BO 22 0 A R A
7);0.C. T HHA AL ( 3£ [E McCormick Scientific 2y
) s Masson = {4, 4t (4,9 (V4 22 i FF A2 W) B A IR &
7)) ; Triton X-100( 3% [E Amresco /A7) ) ;DNA | FEGE v
W (D0071) .50 £ TAE (ST716) ,NA-red ( DO128) | i
RNA #2300 & ( BilEE = RAEYHAR A A s cDNA
A AR50 £ ( H A Takara /3 7)) ;Super DNA Marker | i
KL DNA i Rl 050 & (b st e e 2R 4
A ) s KA A # AR DHSa (361 Invitrogen 23 7] ) 5 FR i
PE D) BE . T4 % B, 3A5 ML B R B ( Sangon
Biotech) .DNA ladder( 2€ [E Thermo Fisher /] ) ; %K
MR & ( B E A TRA R A ) s Rbt 5
B ILK Hi # (ab52480) /)N BLHT L 98 B B-actin HT 14

(ab6276) |11 -4 % 1eG-HRP HL A (ab6721) |11 F- 4t
/N 1gG-HRP $7 {4 (ab6789) (& [# Abcam 23 H]) o 4
ZUHLWOR #EAX (PT 2100, 5 1= Poly Tron 24 H] ) 5 ## 74 fi
PR (VCXS500, 3 [E Sonics 24 F ) ; M 3 ¥% ¥R B .0 AL
(3K30,7&[E Sigma 24 7] ) ; ND-1000 % IR & H & X
(& [H Nano Drop 23 ) 5 ¥ #% 5 PCR X (3£ [& Thermo
Fisher 28w ) 5 B& JH i = & & 6 40 45 (0.3 mm x
0.8 mm, b U5 24 A)) 5 [l 38 =0 HR M 31 SW-500
(RHRGER THARARAA]) .

1.2 Jrik

1.2.1 A ZsGreen 7% YsHriC ILK-siRNA-AAV % {&
Ak e T I K pHBAAV-U6-ZsGreen, H (1
F Wi A BamHI Fl EcoRI 7 5, i1 U6 Ji3 3l 7 %,
BB S A CMV 5 3 T 4R B ZsGreen JE K R
0o BITA BUEE XS SD K BUAY T A0 A T
[A 24 Rattus norvegicus ILK mRNA , complete cds GI 2y
13111652 ; Target iy GACGCTCAGCAGACATGTGGA ;5|
Y1iR OB BT RV AR s 0 0UEE e B, 51 0 B B DUIE
A28 ) G K PAGE JIE AL 1Y oligo JT41) 43 3l i &
2 100 pmol/L; J5 £ 75 £ 3 Z 46 b 13 DUIE A= 9 2 )
SEMe XTI FE B4R E siRNA J¥ 51 Hl shRNA J7 51 41
T :siRNA #3512k 5’ -TTCTCCGAACGTGTCACGTAA-3’ ;
shRNA FE41 IE X 4%/ 5’ -GATCCGTTCTCCGAACGTGT
CACGTAATTCAAGAGATTACGTGACACGTTCGGAGAA
TTTTTTC-3 , [x X 4% 5 -AATTCAAAAAATTCTCCG
AACGTGTCACGTAATCTCTTGAATTACGTGACACGTTC
GGAGAACG-3’ . T )7 4 & it WK : siRNAL 5 51 2y
5’ -GACGCTCAGCAGACATGTGGA-3" ;shRNA1 %3] IE
X4 N 5°-GATCCGACGCTCAGCAGACATGTGGATT
CAAGAGATCCACATGTCTGCTGAGCGTCTTTTTTC-3" ,
X 55 R 5 -AATTGAAAAAAGACGCTCAGCAGACATG
TGGATCTCTTGAATCCACATGTCTGCTGAGCGTCG-3’
1.2.2 REBIFHOCIRED AR SRITEH IR B AR H
MR YR ot MR A7 2 T JRR T, D00 2 00400 5 A R 1 o R B I s
PN SR B B 109% 7K 5 S (320 ~ 350 mg/kg) , %
IR g FARME, A5 MR TE ARk AL B . R B3l e 1 87
TFAMEER A7 , 5 850 B RBR . 12:30~2:30 LT M P4
BT ERGE L, BN 5 B by 5 T 1) 45 B , 1) 5 0 B 5 I
T RAEHL . TABELZ 0.2 mm 4EH] S ml 2355k
I ASCRBURE SR AT b, AR e I . R
IO B9 A2 3 mm Sk RT3 K 5 1A, — S i o
S5 T8 A AHT 55, — i i 10-0 25 2R [ 2 T IOLEBE 45
RS2 37, 10-0 J& e 2k 5% 5 45 N2 i ity , 0 DR D5 /K T8 TR o
1.2.3 SZmahiyor il Kb R BENLECR 2% R
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BUBE AL 43 25 1 %) BR 41, ILK-siRNA-AAV 4] | NC-
siRNA-AAV 4 fl #2 %4 % % C (mitomycin C, MMC) 41,
FE4 12 B, 28 (% B4 ILK-siRNA-AAV 44 Fil NC-
SIRNA-AAV 4 TUEE ARG 1 d, R 326 8 £ 44
90 R B P 6 5% iR ( phosphate buffered saline , PBS) |
ILK ¢ 524 AAV S R FIEHHEXT B AAV 5 pl B edE
AUE AL, MMC 2R i & 0.4 mg/ml MMC ff)
IR B T A AT S ming

1.2.4 MREWEEFAXHALEREME (1) RE
M RETERAE 1.2.3.7.14 .21 f128 d,9:00~10:00
R BRI A1 5 10% 7K & S4B (320 ~ 350 mg/kg) , 1F
R BB JE , 5% F T4 ] 33 2 HR e 0 2 XUHR AR ., 4
MR 3 U, WO fE . (2) AR K AL RIR %
ARG 1.2.3.7.14.21 F128 d, T AR B i 8 T W £ 45 i
Fe L, A BEIR L, 1 B B A LS, IR L L IR I
5 B0 AR S B 2, WL A5 A HY Il ARAE B N B A Tt
75 TR OF KO & A, JF M BRGd sk R ] Kaplan-
Meier A= f7- 3 B 1155 08 2k 960 A= A7 R 2

1.2.5 5% 5% PCR ¥4 ILK mRNA #£i5  RJ5
28 d, & o e S HOR B, I8 B N T 10% K 5 &
R R JRR T A B, R P UM I 1 VR 4 AR BE , TR B Ak
BE N A 2 R B IR IR 35K, /N0 380 185 R DX 45 I % 245 e
T, R B ok by B T, H B RNA il 4258
Ag Ceo ) BB gF 17 # 4E, 48 Ak Y B
RNA, & H] ND-1000 #% & % AL i RNA ¥ B2 J2 i
JGEE (absorbance, A) {H, ¥ % & N AR R 05 A
PrimeScript RT Master Mix 4 ul, & RNA 1 000 ng(3~
5 ul), RNase Free dH,0 fil &£ 20 pl; & Wi 45 14 4 -
37 C ¥ §% 5 ) WL 15 min, 85 °C 30i %% 5% i 2% 1% | Jf
55,4 CHRAF30min, K ERHZEA4C, HFF %
PCR ffi M. ILK IE [ 51 % J¥ 5 K 5°-
ACGCTGCTATGGACGACATT-3" | J [a 51 ¥y )% 451k 57 -
CATGATCAGCATTTCAACCACT-3’ ; GAPDH IE [7] 8] 4
¥ 5% 5 -GGCACAGTCAAGGCTGAGAATG-3" | % [A]
2 F 5k 5° -ATGGTGGTGAAGACGCCAGTA-3" ; )&
MAKZ :2 % Master Mix 12.5 pl,cDNA 3.0~5.0 pl,
24 0.5 pl, i ddH,0 % R FH 25,0 pl; J2 B 4%
.94 °C A5 4 30 5,50 °C (ILK) 8% 54 °C (GAPDH) iB
K 455,72 C HE A 60 s, 30 A~ 7F ¥R 72 C T 4T fif
10 min, 3% B 5 W 5 e 1> A AL A 10 pl PCR -
$apeay, LL100 VO HL 45 mA HL 3 LYk 30 min, %
GelDoc200 #1 4> 5 3l &E K AR 70 A 3R 98 WA JF 4R IR
Pl GAPDH Jy 42,315 TLK mRNA A xf 3k K-,
1.2.6 Western blot /&M ILK T FELA B 1.2.5

BRI R B 45 B S A5 N H AR % 2ok B B0
e, g S 4 A G R . SDS-PAGE 25 1 HL K« 4 i
D 8 118 3B 85 BRI 2 A PR DK R o I N LUK 22 b .
T I RE 25 8 A b 22 8 T A FE AL, B AL 10
80 V HiJk 40 ~50 min, 120 V Hi Jk 90 ~ 120 min, & [
FENEE K PVDF B FIEE I & T2 T 5% B Ay A rp e 5%
E[1 90 min, K¥% EN4F 1) PVDF & T & A it & 70 50
5% It e Wby B P R &b, IR R T AERE R B
WEE 1 he MR ZRSSAEH, I AT 5% i A W5 45 3F
PR B TLK(1:1 000) Al B-actin (1: 1 000) , &t 4]
R, ER T RERT Lh 4 CHFIR, R
TBST 4 JEEEPE 15 min, 3 3 Y, A HRP $5ic 19 —
Hr (1:100 000), = ik #F F 2 ho R A TBST i ¥k
15 min, 3t 3 ¥k, ECL {1k % Ot & 6 5 F %8 I 14 53
Mr &G4 . R Tmage] 315X 8 (1 55407 iE 47 K B2
P81, LA B-actin S N 2, 15 H 0 E H AN RS =
My Sy H A S 3 K

1.2.7  GRARKG — P20 e 8 12 W 28 45 21 K B 0B oo v 20
GUES2 e ARG 28 d, &40 2 HRE, K
JiE T i 109 7K 5 580 T T 38 R TR R B, R ) 94 I A
PR AR B, Ao = R EHE T 4 C T8 0. 9% F ALK
VW 200 ml FOFRVS 5 5 5 £ 4% £ 5 W 500 ml, HX
SR S IR B, 1 AR AP A 2 A, IR ERE T
4% 2 M REVE W P 4 °C [ E 24 h B R REE I VR
Ko # O.C.T 347 M H LU VKR U) 7 B L A7 5
AREZEY) R, /0 P b AR A4 i 1l O Ji B ZH 29, LA 4
LB LGS B MRS THR, U REE RN
12 pm, ARG 2E B T 403 B, T 37 CHAEN T
eJa, AT R — L8, KRB B 95% & I K
2 min,ddH,0 F17Kk 4k 4 min, Jr K KY€ 3 ~5 min, i
Y ERKYER S min, IR BRI 3~5 s, HRK
VEWEAL 3~ 5 min, FLLYL 6 30 s, B £ BB K [ E
ZHIOREA T min, PPER R E A, BARANXCT, O R
U T SR TR S IR

1.2.8 Masson J €83 W4 AR X 2 2L 5 2F 4 DU AR I
Ol ARJE 28 d, &2 3 e 5 H R R, Ak BB R B A i
O RMRIR KGR Y v e 1.2, 7, B A vk R )
L PBS IR UE 2 min; 35 KR G4 4 10 min; i 3 19 H R
JKEEPE 10 min; Z8 K EEVE 5 5 oA 51 A2 £ YL M 9% (5
13 min; ZE MK PR GE 5 s, BEVE 3 W TS vhik 431k
13 min, B £ RIEA BRI @KV 7 BB AR
Wb e 8 8 min ZE IR K ELEEIEVE 5 s (R AR A0 4K
1% 1R & W% 53 €8 3 ming ZE MK IR 5 s595% & BE
100% £ Bt K, — I AGE B, R IR 3 5 7 D)
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TR R BT RO T LSO A IR, JU B A 2 i
AR O BIPE G (5 . Masson Bt (8 73 B7 I it 21 48 971
FAREJE 400 A5 AL BT R, 45 5Kk U1 v BEATLZE B 10 > EA
&R X EE R 2T, R ] Tmage] 244 %5 R 4R 1Y
B a5 R AT 0 M, 31 58 €0 Jise it 21 4 e 5 i AR A A
(B, AR AR L BB e st 2 24 6, PR 4 i R o R A A U
B 1 AR 2 R T2 E AT
1.3 SEib2eorik

K JH SPSS 18. 0 G it 2 8 AF #4752 11 43 #r , Graph
Pad Prism v5. 0 B AFE/EE . 18 % B 54 & Shapiro-
Wilk £ 5540 52 5 E S50, B vxs IR, 4 Levene £
B e SE 7 22 5% o 45 2R SR FIE B AR 5 AN [a] s R] g5 HR s
22 5 PL AR A 5 D0 i T DR 3R 7 22 70 A, 2% AR Lk
SR UE A I AR X 21 TLK mRNA FIEE A 0k &
U8 3 A A I TR] G 5 2 A e £ T B A (B S A 22
Pl 5 SR FH B IR 28 07 2 40 A, 2 8] P LL 48 R T LSD =1
K%, P<0.05 Jy2Emfigeit i Lo

2 #R
2.1 FHRBATHH G AR U 1 AR5 A R i ] g AR
JE L8

KB TR FT S A [R]85 IR e B L 4 22 5
A G It R X (Flyy = 76.84, P <0.001; Fyppy =
114.49,P<0.001;F ;s =5.48,P<0.001) , Hrft NC-
sIRNA-AAV HAR 555 1 RIRFEALT 25 o6 B 4L, TLK-
siRNA-AAV HARJF55 1.7 .14 F128 RIREHL T H
XTHEAE ,MMC 0 AR 555 2.3.7 .14 1 28 RIR K (KT
25 % R 41, ILK-siRNA-AAV 41 il MMC 41 R J5 %5 7.
14 .21 1 28 KHR EHE T NC-siRNA-AAV 4, 25 7 1Y
A FE (¥ P<0.05) (£ 1),

2.2 FAKBRATHH CIR U8 AR 5 U8 3 i AR 1E & A

A ] L 55
2.2.1  ZAIR ARG A [R]85 A B AR A5 5 g K&
eI MEARIE LA RIGH 1 R, &4 F AR X 0] I
45 ME A 8 70 S R B P R . RJEER 2 K
Br MMC 4150, Al 25 41 45 B 7 i F0 AR 8 4% 32 TH e 37
Ko RIGH 3 K, & W RAE NI K, A RGE S, A
B BE AR 5] A, D8 v R B I
3B RIS 7 K, 2 A X 4L A NC-siRNA-
AAV 8T IR BRI 2 45 AL B HE, 5 F )
I REORE 7% ; TLK-siRNA-AAV 41 F1 MMC 25 {7 o] W, 2
M uE I 3, o MMC 8 i REEME B . RS 5
14 K, 25 [ 0) B 41 Fil NC-siRNA-AAV 2] 45 4 J5 45
LA o B4 ILK-siRNA-AAV 41 JE 3 0 745 Ji
-, MMC AT AT UL EERE 5 s, RS 5 21 KM
5528 K25 A IR RN NC-siRNA-AAV 21 AR X TG B
Ak, 45 I OR 1 3G JEOIR S 5 ILK-siRNA-AAV 2 {75 7]
D it - 0 3 9 s MMLC 2 308 5o 760 76 B R O il 457, 2 45 1
B 1),
2.2.2 FHUEWAERF RELE Kaplan-Meier /4=
o 45 R 5o, 25 B X B4 NC-siRNA-AAV 41 |
ILK-siRNA-AAV 2 F1 MMC 21 3 33 %0 AR 77 R 003 50
(3.50+1.51) (5.00+3.41) . (31.50+3.15) fi1(31.33+
2.46)d, BRI 2= 5 A Gt B X (F=395.83,P<
0.05) , H rh TLK-siRNA-AAV 2H F1 MMC 41 3% 3+ 90 A= 77
i (] 44K 25 19 % B8 2 fil NC-siRNA-AAV 4, 22 71y
A it (3 P<0.05) (& 2),
2.3 KHKREBRES EIE 4 Zrh TLK mRNA &3k
L5

WO S PCR 45 S B 7R, ILK-siRNA-AAV 4]
ILK mRNA ik 2507 82 55 , 25 FI A B 41  NC-siRNA-AAV
ZH A1 MMC 2H ILK mRNA 3 3k 2577 5 ( [B13) o =5 B X

F1 FAKRRITREXRELAGEAEAE SR E LB (x5, mmHg)
Table 1 Comparison of intraocular pressure at various time points before and after glaucoma filtering surgery
among four groups (x+s, mmHg)
TR G A [R] B Ji] 5 AR

2H 51 R %5

A H AREHF IR REHFE2X REHFIX REHETKXK AREH X REH21K REH28 X
75 % B4 12 10.75+1.28 6.08+1.56 6.58=+1.38 6.67+1. 15 10.33+1.30 9.67+1. 15 9.17x1. 11 9.75+0.97
NC-siRNA-AAV 4 12 11.66+1.37 4.75+0.87" 7.17+0.83 7.67+0. 89 10. 17+1.11  10.50+1.00 10.08+1.56  10.83+1.75
ILK-siRNA-AAV 41 12 11.58+0.99  4.08+0.51" 5.50x1.51  5.75%1.42  6.00+1.21"" 7.92+0.99" 8.33x1.97" 6.67+1.61"
MMC 4 12 11.21£1.44  5.08+1.88  4.33+1.49" 4.58+1.68"  6.42+0.67™ 7.42+1.16™ 8.08+1.24" 7.17+1.03™

Hi:F pyy =76.84,P<0. 001 Fyyyy = 114. 49, P<0. 001 F 4 ey = 5. 48, P<0.001. 575 [ 3§ BB 41 o8, " P<0. 05; 55 NC-siRNA-AAV 4L L% ,"P<0. 05

(WP R 7 2253 0, LSD-t K 56 )

SIRNA : /N T4t RNA; AAV A 506 55 5 TLK B 4 % 360 s MMC . 2 2% %

1 mmHg=0. 133 kPa

Note: F,,, = 76.84,P<0.001; F,  =114.49 ,P<0.001;F, . ion =5-48,P<0.001. Compared with blank control group, P <0.05; compared with NC-

siRNA-AAV group,l'P<0. 05 ( Two-way repeated measures ANOVA ,LSD-¢ test)

linked kinase ; MMC : mitomycin C 1 mmHg=0. 133 kPa

siRNA ; small interfering RNA; AAV : adeno-associated virus; ILK; integrin-
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ILK-siRNA-AAV 4 &

NC-siRNA-AAV 4]

MMC £H

w - = N =

Bl SAXRITHAEARBIRERARMESELBEL(x16) AKEH 1~3 K, KHFARXES IR MR, RFHET K, 200 HA
A NC-siRNA-AAV 41 38 33 90 Joy BT 2%, 45 A 40 A B 5 . RS 56 14~ 28 K ILK-siRNA-AAV 41475 n] W - 318 5 760, MMC. 4 308 5 960 360 B G IfL 45
BEA G, 2 A AL NC-siRNA-AAV 2R X 45 8 52K 3RS TLK B 3 e 5 siRNA /N T4 RNA S AAV JIRAH SCH 5F s MMC: 22 2
wHC

Figure 1 Morphological changes of filtering blebs over time under surgical microscope (x16) Bulged filtering blebs in surgical sites were found in

different groups within 1 to 3 days after operation. Seven days after operation, localized filtering blebs disappeared and the conjunctival tissue was pale and
thickened in normal control group and NC-siRNA-AAV group. Fourteen to twenty-eight days after operation, flat filtering blebs were seen in ILK-siRNA-AAV
group ;avascular and pale filtration blebs were found in MMC group;gray and thickened filtering blebs were observed in blank control group and NC-siRNA-
AAV group ILK:integrin-linked kinase;siRNA :small interfering RNA ; AAV :adeno-associated virus; MMC : mitomycin C

100 '
—— X IR
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é o L - MMC 41 — [ K )
2
B oaf

20
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B2 SAXRITRSARIELEARFIRDE Kaplan-Meier 4 77 #

% ILK-siRNA-AAV 21 fl MMC 21 3§ i 36 A A7 ) 1) B 2 K 48 (1 %

T4 NC-siRNA-AAV 2 TLK. % £ 22 3% 56 80 5 siRNA . /N T4k

siRNA-AAV 4] ILK mRNA 3£ 3k 547 8 59, 25 (1 % 41 NC-siRNA-
AAV 41 F1 MMC 4] ILK mRNA 23k &4 3 1. 1LK-siRNA-AAV 4 ;
2:NC-siRNA-AAV 41;3:MMC 41 ;4. 25 (A0 R4l 1LK: 3 & 2% %
BT ; GAPDH : H il % - 3-1 2 i S

RNAAAV . JRAH R 5 MMC: 2 R RK C
Figure 2 Kaplan-Meier bleb survival curves of rats in different
groups The survival time of filtering bleb was longer in ILK-siRNA-
AAV and MMC groups than blank control group and NC-siRNA-AAV
group  ILK: integrin-linked kinase; siRNA: small interfering RNA;

AAV :adeno-associated virus; MMC : mitomycin C

HB 4]  NC-siRNA-AAV 4] . ILK-siRNA-AAV Z fl MMC
20 TLK mRNA A X} 3% ik & 43 % 4 0.428 £ 0. 020,

Figure 3 Expression levels of ILK mRNA in bleb tissue in different
groups by RT-PCR  Band intensity of ILK mRNA was weak in ILK-
siRNA-AAV group and was strong in NC-siRNA-AAV group, MMC group
and blank control group 1:ILK-siRNA-AAV group;2:NC-siRNA-AAV
group; 3: MMC group; 4: blank control group  ILK: integrin-linked

kinase ; GAPDH : glyceraldehyde-3-phosphate dehydrogenase

0.349+0. 034 ,0. 053+0. 009 I 0.412x0. 022, & {k [t
BEFRAGIFE L (F=222.32,P<0.05) A ILK-
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siIRNA-AAV 20 TLK mRNA Af %} 323k 5 0] 5> T 25 1

1 2 3 4
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(¥ P<0.05) . | 4 v 8
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- o R 4 L FALE A4 K BARKRKE  BAdl LK EEREK
éﬁ]ﬂ@jtﬁiai,ﬁié??ﬁéﬂiﬂ@ﬁgi%,zﬁ%«[ﬁift,ﬁlf SEHEAE RS F=752.69,P<0.05. 525 4B 4 L4k, P<0.05; 5

0.76+0.03.0.14+0.01 1 0.69+0. 03, M {A 45 25 53 ,
A2 L (F=752.69,P<0.05) , H it ILK-siRNA- =T
AAV 41 ILK & (AN R A0 @0 T ft gl i o
NC-siRNA-AAV 4, 2 B 45 G112 3% X (¥ P<0.05)
(El4), 02 |- ab
2.5 KUK BRIE LA SUY A5 2 L i -
0 1 2 3 4 @

BT EL, HE1 T LIV J% /N 45 46/  ILK-siRNACAAV  NC-siRNA-AAV 4L H £, "P<0. 05 (s[5 % 7 % 5 B LSD-t K 8 ,n =
R e ) X 15) 1.ILK-siRNA-AAV 40 ;2. NC-siRNA-AAV #4;3: MMC 40 ;4. 2
B e 2H PRES NR AN, £ e 25 45 LSV HEB i A%, n] WL HLTA] EIXEIAZL LK 3 45 2 1 B2 ; B-actin: B ILEH 26 11
7= Igﬁ , s i ﬁigf éﬁ élﬂ E@ i He , ﬁF yu iﬁg ?IC s MMC H Zﬁf Ej% Figure 4 Expression levels of ILK protein in bleb tissue in difft.él'el'lt
. L . " groups by Western blot A Electrophoretogram of ILK protein in
Z$ gﬁ E iﬁ’ﬁ 1;/1} ) ﬂ:ﬁ bj gg 7@ , élH H@ % //I\ ) él:% HjEé éﬁ é/[:{ % ?% different groups B : Comparison of ILK protein expression levels among
( Fé_] 5) N four groups F =752.69, P<0.05. Compared with blank control group,
N . - . “P<0. 05 ; compared with NC-siRNA-AAV group,”P <0.05 ( One-way
2.6 HAARX A LU LR 4E DU E Ol ANOVA ,LSD-¢ test,n=15) 1:ILK-siRNA-AAV group;2: NC-siRNA-
Masson %@%%Ei_\‘ , 75 E Xd_ ,H\g\ 4 J% NC-siRNA- :.AV group;3:MMC group;4:blank control group ILK: integrin-linked
mase
AAV AR X AL GV R, e I 45 4E 3L
L B e SR w g AN O HES , 3% 25 [0 B4 ILK-siRNA-AAV 4] NC-siRNA-AAV 41

R R Yy ILK-siRNA-AAV 240 %
JREF DR />, w0 b i 8 e
PEY €, 5 G AR HES]; MMC 4] F R
X3 AT U, s {1 B s S o 248 L, e i
Y HES AN (K 6A)

AJG 28 d, 75 1 % i 41, NC-
siRNA-AAV 4  ILK-siRNA-AAV 4]
F MMC 21 152 D 2F 4 € PH 1 1 FR
o7 A 2H SO0 T AR B 4 e i)
F7(87.64+1.59)% . (82.43+2.51)% .

%200

%400

(46.08+0.72)% F1 (51.87+1.60) %, BS SATREX B it
‘ o X400, F7 R = 100 wm) 25 [ 4 B 41 Fl NC-siRNA-AAV 21 A [ 25 i 27 4 J2 . 25 0 )51 | 2 4 55 45
BB ERESITFE L (F= ALBUR A S TLK-sIRNA-AAV Z1BR 25 15 7 , 27 2k 25 46 41 0 HE D 0 s MMLC. 241 40 L s /b, 245 P 441 4

74166,P<005),,E;EF‘ TLK-siRNA- 3?(% T@jJﬁTEW%%I*éEH%TWE%JEEléﬂ%lﬁ’]ﬁ}(j(l&] ILK: %% & 3% 3 W
SIRNA /N T4 RNA; AAV . JfAH & 3 ; MMC . 2 R R C
AAV 2ﬂ %ﬂ MMC éﬂ IKH ﬁg,& @ ﬁ ﬁj\ Figure 5  Histopathological changes of filtering blebs in different groups on day 28 after
glaucoma filtering surgery ( HE x 200, bar = 200 pm; X 400, bar = 100 pm )  On day 28 after
e EH LA 1E‘E el §§ E Xj‘ ‘Hﬁ A » ILK- operation, the fiber and connective tissues increased ir'lLamount in blank contr(l:l group. The conjunctival
siRNA-AAV 24 fH Al‘ﬁz g% ,@‘ A ﬁ 54 ED% fibrous layer in surgical sites was thickened and proliferation of fibrous connective tissue was found in
. blank control group and NC-siRNA-AAV group. Bulbar conjunctiva was thin and loose fibrous
E"fﬁﬁ:": NC-siRNA-AAV 4 ’ % 7E12 i/}j connective tissue was seen in ILK-siRNA-AAV group;scarce cells and thin conjunctiva were observed
ﬁ % i+ %l» %}2‘ X ( ﬁj P <0.05 ) in MMC group Pictures below were the subconjunctival tissue around inserted catheter, marked by
boxes in top pictures ILK: integrin-linked kinase; siRNA : small interfering RNA; AAV . adeno-
( &l 6B) o associated virus; MMC ; mitomycin C



AR ST IR B 24k 2022 4F 4 45 40 3555 4 1 Chin J Exp Ophthalmol , April 2022, Vol. 40, No. 4

NA-AAV NC-siRNA-AAV 4]

ab

JBE JELET A B S (TR TT 23 EE (9% )

2 ILK-siRNA- NC-siRNA- MMC#H

(B
X HEZH AAV 4L AAV 4

E6 FHBEBIARF28dEHAARAMBTBDALRFEFLERLEBBRILER A SHALY)
F Masson 4 8 (X200, #7 R =200 pm;x400, 47 R =100 pm) 55755 B % B2 Rl NC-siRNA-AAV
AR L, ILK-siRNA-AAV QIR LT 4EPORR B/ T [0 O HE T s BRZ5 I 1A 4 Jo] TRl A 4 0 i
KE B: &M AEHMER A E A E 4 L F=741.66,P<0.05. 57 [0 AL L3,
*P<0.05;55 NC-siRNA-AAV 21 H. 45, " P<0. 05 ([ 22 5 22 4047 , LSD-1 ¥ 8 ,n=15) ILK.%& 4
FE W SIRNA /N T30 RNAAAV BRI 05 3 s MMC . 2 /a5 % C

Figure 6 Comparison of collagen fiber deposition among different groups on day 28 after
glaucoma filtering surgery by Masson trichrome staining A :Masson trichrome staining of different
groups ( X200,bar =200 pwm; X400, bar =100 pum)
decreased in ILK-siRNA-AAV group compared with blank control group and NC-siRNA-AAV group

Pictures below were the subconjunctival tissue around inserted catheter, marked by boxes in top

Deposition of collagen fibers was significantly

pictures B :Comparison of the percentage of positive staining of collagen fiber among four groups

F=741.66,P<0.05. Compared with blank control group,®P<0.05; compared with NC-siRNA-AAV
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interfering RNA ; AAV ; adeno-associated virus; MMC ; mitomycin C
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