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4 March, 1988. Postgraduate student. 5 [ Abstract] Objeetive To investigate the effects of RNA interference targeting
. Tel: + 86-551-62283120; E-mail: . matrix metalloproteinase-2 (MMP-2) on proliferation and migration of human lens epi-
. drzhukai@ 163. com « thelial cells (hLEC) in vitro,and explore the new methods of prevention and treatment

’ of posterior capsule opacification (PCO). Metheds Two plasmid vectors were de-

! llﬂlﬁElﬁﬁ 2014-10-18

ﬁg@ B #7:2014-12-28 ‘ signed and synthesized,one of them contained a short hairpin RNA (shRNA) targeting
: S AT : MMP-2 inserted and another one was inserted without expression of MMP-2. Then hLEC
. S {EEHBAI.230001 A SR, . SRAO01/04 in vitro culture were transfected by the two plasmid vectors, named MMP-2
. TR ST BE B IR ; silence group and negative control group respectively, and hLEC were cultured in
. | EIRIERE AU, E-mail : drsunsiqin | ; DMEM of an equal volume compared with the upper two groups as blank control group.
s ; @163. com g At 24 hours after transfection, MMP-2 mRNA and protein in hLEC were detected by real-

> Received date;Oct 18,2014 g . . . . .
Accepte d date: Dec 28 2014 + time PCR and Western blot. The ability of proliferation was determined by MTT assay at

* From the Department of Ophthalmolo- * * 24 hours,48 hours and 72 hours after transfection. Cell scratch assay was used at 24

* gy, Anhui Provincial Hospital, Hefei * hours and 48 hours after transfection to evaluate the ability of migration. Results At
: 230001 ,Anhui Province , China ¢ 24 hours after transfection,the relative quantities of MMP-2 mRNA and protein of MMP-
: Responsible author: SUN Si-Qin, E- ’ 2 silence group were 0.202 +0. 075 and 80. 856 +2. 165, which were decreased by 80. 6%
: m.a” ‘drgfnslq"i@]’@for:' eoennent and 55. 1% respectively compared with blank control group (1. 041 + 0. 163 and
184.419 £3.584,all P<0.05), and there was no statistical difference between negative control group and blank control
group (P >0.05) ; MTT assay showed that there was no statistical difference in cell proliferation between MMP-2 silence
group and negative control group (P >0.05) ,and the two groups had statistically difference compared with blank control
group (all P<0.05) ;Cell scratch assay was quantified by ratio of migrated heal,and the ratio of MMP-2 silence group were
(20.36 £4.14)% and (23.19 £5.62)% respectively at 24 hours and 48 hours after transfection, which were significant de-
creased compared with blank control group [ (41.26 +4.57)% and (67. 61 +8. 80)% ] and negative control group
[(36.28 £2.28)% and (74.48 +9.21)% ] (all P <0.05) ,however,there was no statistical difference between negative con-
trol group and blank control group (P >0.05). Conclusion MMP-2 shRNA can effectively reduce secretion of MMP-2
mRNA and protein of hLECSRA01/04 in vitro culture, simultaneously, migration is inhibited. However, there is no enough
evidence to prove that proliferation is connected to the change of MMP-2.

[X887] RAEBEQH2 AL KK LK M0, a0 fi3g 58 #47 ;RNA F 365484 & RNA

[#HE] HB A% RNA Tk L R4 5% G #-2 (matrix metalloproteinase-2 , MMP- Z)ﬁx\,i‘fﬁiﬁl‘ﬁ?%éﬁ/\%>}k/flﬁi}§i4&]ﬂb
(human lens epithelial cells,hLECs) 3% 74 #4789 % »% , 33T RNA %«f)’ﬁ«‘}i*’}’{’% ) LECs ¥2 35 #4780 ST 4T, IR B 58 )6 A%
BNk, FiE R #HE4A A ¥ed MMP-2 #5942 % % RNA (short hairpin RNA ,shRNA) )ﬁ;b.ikﬁ‘\ﬁn?r/\sﬁaﬁ MMP-2 ¢
shRNA [ 1 2t B8 i ¥ 8 4K, 4k Sh 4% 2 hLECs SRAO1/04 | 5 S 4732 5 MMP-2 302K 48 Fo [ M 3t BB 240 5 A SR R SR K B 3 3 R
BIEFAEATGITBMA, %K FE PCR #= Western blot 4 £ 3 j5 24 h MMP-2 mRNA & MMP-2 & & #9 & £ K-F, MTT
W& sk F am B e )G 24 h 48 h VA& 72 h Bf hLECs #4934 75 48 1, @ IO R £ 036 sk T 45 3 5 24 h 48 h Bf hLECs #9447
AR, LR #3524 h 5 MMP-2 % 20 mRNA & X & & 69 st £k KP4 5] % 0.202 £0.075.80. 856 +2. 165, 15 2 & 3 18
20 1.041 +0.163 F= 184.419 +3.584 tbx 55 T T 80.6 % #255. 1% , 2 F ¥ H %t 32 E (3 #H P<0.05), % P st pE a4
L5 gstRapa £ F LGt FEL(P>0.05) ;MIT )b & ik 40 m 28 £ B 7, &0 19 5 69 20 A0 38 75 4k 7 MMP-2 Je Bk 45 M
StRBLLILER £ F ARG EEN(P>0.05) ,m 2 MR TG REH AT TR, 2R 9 A% FENL(HH P<0.05); %k
L4 24 h 15 48 h 5 MMP-2 503 4009 AT A A% 551 4 (20.36 4. 14) % #2(23.19 £5.62) % , 32 G 3+ .40 (41.26 +
4.57)% F2(67.61 +£8.80) % vA B A b 34 B8 28 64 (36.28 +2. 28)%%(74 48 £9.21) % AR RIEAK, ZF A LT FEL(H A
P<0.05), MMsrmBas s gsBamt 2 F A%t FEL(P>0.05), &it ¥ MMP-2 shRNA =T vl A 2k 4K hLECs
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SRA01/04 MMP-2 mRNA Fe & & & ik , #7440 69 £ 4T A28 R LA A 3T 3G i 4k A % 7h, RNA T3 MMP-2 ¢ &35 T A

4] hLECs 694547,

Ja RPN B, PR Z R I B TR 3 ( posterior
capsule opacification, PCO) , B4 i | & ALAA ) — Fh
B O . HETHFFERP] PCO J& i H B
ARG 5% B8 B SRR Rz 48 B2 (human lens epithelial
cells, WLEC) 7£ 5 B FA8AT H9 58 Ak A WL £F 4
Hf, R T B b, NS BSR4 TR
it 3L 4 @ AR [ -2 ( matrix metalloproteinase-
2, MMP-2) 2 8155 -4 25 - 1) A T 1 2 F K ik Tl K
Bz —, FLR Y F 2 IV BY R st Fn 2 26 3% B2 1 1 48
M &hEL T (extracellular matrix, ECM) , 7 20 i A2 47 12
PR SR . I TR A R 1Y 25 S5 B Ay 32 %2
e IVRIRE 5L, Rt MMP-2 9 B A 34 55 7T LA Ak ECM
(ISR , Dy A L 58 R AT AR, HERIAZ B S
ECM [ Z 77, A0S AT i 2055 > . RNA 41t
SR AT AR T A PR L LB A [RS8 1/
XU RNA | P58 35— 22 91 il 2 S5 o7 (o 45 PA 58 1 L
PRI RS, AT BEL LE E 19 256 PR 3R G817 o AR BIF S il
SEA S A n) MMP-2 (1945 & 3¢ RNA (short hairpin
RNA ,shRNA) 1% i b7 5% Yu R 4 3% 3% 1% ( human lens
epithelial cells, hLECs) SRA01/04 , Wi £Z %1+ MMP-
2 [RGB AEA S X hLECs 458 R AT 1520, LU
BHHBiA PCO BB

1 #RE5H%

1.1 ## hLECs ¥k SRA01/04 ( i S E Y
FABRZAE]) s DNA B4 L s | Bk 42 BO 7] & L 9
e BRG] BT B-actin HTIK LB MMP-2 41
e =EPU R TG Kbt il A TgG (AL BN k22
PR AT R 23 7)) 3 TRIzol Reagent 23] ( 3¢ & In-
vitrogen 23w ) ;5|9 (_ BilgA TAEYBHCA R AW ;
W%E IR A ( RevertAidTM first Strand ¢DNA Syn-
thesis Kit, 37 %8 Fermentas /3 5] ) ; RIPA 41 i 22/ ik

(R RAEYBEARDITIT) o
1.2 7i&

1.2.1 hLECs 323 hLECs £k SRA01/04 5T
FRFUE 20% BG4 ILE ) DMEM B335, ¥ F 37
C L EERBUM 5% CO, IFEM P, fFA L m &
K 90% I, TLL2.5 g - L' R BN AL, 4% 1 2 2
B3 W AV 7 0108 G O ol o € a2 L O 2
FlF 6 LA, FR4 0 3 41 MMP-2 L BR4H (R &5
A5 #01A] MMP-2 shRNA [ Jfi i %% ¢ hLECs) | FHPE X+
HE AT (HE A B BB S% 2 hLECs ) (25 (% A (55
IRFEE IR R SR ) o

1.2.2 FHEHR#EE HIE GeneBank H1 MMP-2
(%L I %1 (NM _001127891) , % W& /N T3 RNA
(small interfering RNA, siRNA) B4 3 R ), 163 1
0 A FFIE B SR P 51 ( TGAAGGACACACTA-

AAGAA) SR JE AR HE Y 916 LR IR P i B X siR-
NA ZERZH BREE, Th Al L Loop (CTCGAG) #Hi% , fic 4
shRNA ¥ %1 & 5’ -CCGGGCTGAAGGACACACTA-
AAGAACTCGAGTTCTTTAGTGTGTCCTTCAGCTTTTTG
37 TRl — 45 A BURLAE S BRI
A LR BRI GV248 H 41 24K 1 KA #TF & Ecoli-
TOP10 B 5 75 J5 5%, PRI s e R 5. Bk
SRS e BE I PR AR BE S 20 x 10 7% mol -+ L7,
DL b JBORL BRAR B A B i LR AR 2R BR
AR w58

1.2.3 JREEE  ARFAEE S A N MMP-2 1)
shRNA - J5 Rz F B4 X6 JE 5T k7 % e hLECs ; %5 [
Xof REZE A5 R R AS 3 iR AR I 0 A AR R ()
JC7) By DMEM #5535 BHes L&A TR,
FH“XTC” 1) DMEM 536 2 %, INAS XUE” (1) DMEM
£ 900 L, K 10 wL FHEECR 5 12 L 5 BiA 53
FHURUTE” 1) DMEM 55200 B , 2R 8 50 pL, 5t
SHRSIE R T 5 min J5 IR EE S, 5T & 5 T
B 20 min, fIIAREFRW T 37 C KR35 5% CO,
FEFRARAR S G 97 6 h, [A] i AT [ 4% X BRSOk ) 5%
Jeo IR 6 h G H- LI, S LMA 1 mL F KR
5388 10% iR 4R 13 A e Hi A 9 DMEM 15 95 1)
YREERE IR

1.2.4 SRS PCR (Real-time PCR) %4
& B4 MMP-2 mRNA R3&  hLECs £ 24
h 5 ] Trizol — 54 B2 AN MUY S RNA 43 B 452
VRV 0 190 5% 555 B eDNA |, f1LL GAPDH JE [
YER W2 BT SE I 26 % 8 i PCR AU, MMP-2
S\¥. EiiE 5° -TACGATGGAGGCGCTAATGG-3’ |, |
W% 5’ -CAGGTATTGCACTGCCAACTC-3’ ; GAPDH 5|
¥, EWE 5 -GCCGCATCTTCTTTTGCGTC-3 |, T it
5’ -TACGACCAAATCCGTTGACTCC-3 "’ , " 3 & 14
F7:95 °C 15 5,60 °C 1 min,40 MEF . 45 5 AR X
FeikE i (relative quantity, RQ) #iif, RQ =224,
AACE= (B Cry gy — FIAH Clogn) - (S
A Ctyygyaep — S A Clogpon) o

1.2.5 Western blot #&il& B 20 Bt MMP-2 EHH
Fik hLECs 23 4% 24 h, m] & 2H 40 i A 2L
W& RIPA, 250 J5 WS4 A A BB 11 AR T RE oA
SDS-PAGE BERMAESLIN, AL 10 wL FEATHLIK , B
[a) e s e 80 V HL [ 30 min, 3 B 120 V B R 1
h FELAE L 150 mA 3 h $63% 2 PVDF Jii; % 5 5¢
Ee P (1 g ARSI T 20 mL PBS) 4] 1
h, FEO3 RV E 70 B H B-actin MMP-2 —#{ T 4 C
Tt PBS PR 3 K, BRIK S ming IAKA Y. 47T,
FURFE 1 h J5 PBS PE% 3 ¥, 451K 10 min,ECL i
BRI, SRR IR EE S B3k A i AT 70 hr o
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1.2.6 MTT tbEEGNMARIETERE T BOSBA: 2 IR FU#, 4% I [H] 5 MMP-2 0 BR 26 | B P 0t

K hLECs $E4746 8,6 h )5 A7 A I fh =
96 FLHRIN, 4L 150 L 4L , 4% 6 N L.
THEYLG 24 h 48 h DL 72 h, )4 2H 40 b AL
AMTT(5 g+ L7')30 uL, & 37 C & EBUM L 5%
CO, BN 4 h, R 552 B3GR, JfLImA
DMSO 150 wL, iR 10 min, {45 59 56 207,
F 490 nm 4041 OGAE

1.2.7 RRESRME ABRBTEEENE
F110 L SO R R SR 7E 6 FLAR N T BRI, PBS 5%
B oh PN AN, FE AT 2 Uk, TR E O T IR
FEHAPR IR A ICAE O he TR &R0 5 20% JiR 4
IR DMEM 55333, B T 37 C B4 5% O,
FERH P E R, 24 h ] 48 h J5 AR, ITE
FHMPBATA AR, BT AR = (FH T
JRGERE - 24 h/48 h S5 RIRE GG ) /i R sa i .
1.3 SEitZE40IE ] SPSS 16. 0 Geit#ioft k47 4
(G2 AL BE B PR = AR5 (2 £5) R, 4
(I HECFERHP FL R LR R 5 22 3B S SNK-¢ 7
P ECB MM 5 1, MTT 45 55 5% B A4S 5 . Nemenyi
EHEFT T, P <0.05 WEFA G L,

2 #R

2.1 RNA F#x48A 7K MMP-2 mRNA ik 7k F
OFME  FEY 24 h )5, 55 O IR AR 2R IR K
1.041 0. 163, BHMEXF FRZH 4 1. 711 1. 017, MMP-2
TLERZH 4 0.202 £0.075,3 4l £ 56 it X
(F=9.65,P<0.05), MMP-2 {2kl mRNA A% 3
KOS 6 B A AP B A B W R, 22 57
WA G2 L (q 500k 3.447 .6.199 34k P <
0.05) ; B X HE4H S 25 (X IRLH A LE , 22 SR B4 3T
22 Y (¢=2.753,P >0.05) , MMP-2 /T2 4]1 mRNA
FHAT 2238 7K 428 P 0 IR R R T 80.6%
2.2 RNA F#XIZ4HEHN MMP-2 & B FRKixKFEH
20 Western blot 25 F5 i JKEE - #rm (1),
BEYL 24 h JE 7S (G RR AL BH P BE AL MMP-2 JT 2R
4] MMP-2 Z& [ 19 Al XF 4% 35 & 43 5l O 184. 419 =
3.584 .180.037 £1.890 .80. 856 +2.165,3 4[] 2 &
BHI2EE X (F=1950.4,P <0.01), 25 %) 4l
SRR A A, 2 R RS2 X (g =3.304,
P >0.05) ;1 MMP-2 JTERZH 52 11 6] BEZH AT P X
MRl R E A, Z T A G2 B L (g 5k
78.085 .74. 780, ¥4k P <0.05) , MMP-2 Jji Bk 21 A
X B A e ik i A A U IR R T 55.1%
2.3 RNA FHxMEILEBE/EHNEZRN £F4H
OD o0 {ELAS N DL 2 1,3 2H Bt Bisf ] 2 45, OD B2 7 384
W, ERA G L (F AH4r 38 33.01,22.77
29.33, 8K P<0.01), #6424 h 48 h UL 72 h &
Bf ] 3 ZIE] Y OD {2 A G2 L (F {5
P54 75.30 .8.90.16.82, ¥/ P <0.01), Hp, 5

MRZLR OD {H¥ T I, 227 A G5 (B
P <0.05) ; £ ] 5 MMP-2 377 BR2H 5 B %o B4 1
BRI RG LB P>0.05, WK 1) .

Figure 1 MMP-2 change at 24 hours after transfection ( Western
blot) hLECs #:%4t 24 h i MMP-2 % [ 754k ( Western blot)

&1 MIT EFH/EEEES OD,, EH

Table 1  Ability of OD490 change after transfection using
MTT assay

Group 24 hours 48 hours 72 hours

Blank control 0.6983 £0.0815 0.7395 £0. 1497 1.4705 £0.4398

0.4382 0083642 0.5745+0.17354%  0.9776 £0.3475 4
0.4573 £0.0804 A% 0.5478 £0. 1864 4% 0.9419 +0.2436 A*

Negative control
MMP-2 silence

Note; Compared with blank control group, & P < 0. 05; Compared with negative control group,
#P>0.05

2.4 RNA THXTHMTRHEE AR AR G20
RIIRSLHE5 R (B 2) THE N A A R A7 i &,
LY 24 h 48 h, 3 LIMBEIT @ AR 2R A 40T
R (F 4350 41.36 .59. 98,148 P <0.01, §L3&
2) o M, MMP-2 JUEREH 525 A IREHAH LE, B AT A
BRUE TR, ZRYASITFE L (¢ 25K
12.312.,12.356 , 32k P <0.01) ; [fij B PE % BRZH 45825 1
X HREH A TG R T B, 2 e gt it =
X (q 558 2.934 .1.911,3°% P >0.05) ; MMP-2 i,
BREL AL HREH A 2 e, 22 e A geit 2 B X
(q 4351k19.379 14.268 .35k P <0.01) ,

R2 HRAYNRIBENTHEHARBITREE
Table 2 Ratio of migrated heal after transfection using cell
scratch assay

Group 24 hours

(41.26 £4.57) %
(36.28 £2.28)%
(20.36 +4.14)%

48 hours
(67.61 £8.80)%
(74.48 £9.21)%
(23.19£5.62)%

Blank control
Negative control

MMP-2 silence

F 41.36 59.98
P 0.00 0.00
3 it

PCO 10 F A RA R 1 fe W W AAE .5 a
Ry 28% , JLE LA KB K T8% Y . HRTECN A K
HRTT T-BUZ YAG BOLE BRI A HRBOEE
JTA PTRERIO N T SRR I 5 RS R T 39 w85 | 2 B2
FEA b AL B 253 22 3 S , i 5L 3E A e
BB MRS A TCHEIE B8 Y7 RS 1 , 3
TSI RAE R A MBS . PCO FE=H THN
BEAR S 5RAR A LECs 7E— R IR T RPN T1F
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Figure 2 Results of cell scratch assay at each time point % [i] 55 21 ifd K|S 52 46 45 2R

FIR  7ESG B0 105 R 4T, b R 400 o (1] Rz 400
U6t A I A TRV 2T 4 0, 3k 6 35 £ 14 L Ak 2T 4
YA AN W3 i ECM, S BOE 28 4 | e I AR L 40 Y
BAE I S R A AR i, L SE B X T TR
BB N, THAE X — 1 B H MMP-2 335876 B,
it ECM 50 5 IV 380 I D, 42 ik 2 L A% 151, Seo-
mun 255 F FHE R L (6 LECs 9 MMP-2 3 355
K IRANNL A% 1T BE 7 B 44 58, Wong 45" BIF 5 1iE 5E
MMP 53] GM6001 TF L4 4:F 4 ] MMP-2 35 5 A
TP AR 55 1) hLECs F8 47 FI P48 48 45 , 1fij A< 5K
IO A 4 G BRI il R Zh 5 #7219 LECs MMP-2 %34
J5 , 40 i B AT RE 1 W S8, X A AE B MMP-2
15 LECs FAT P ity S0k, o T 1R AR J2 765 1T LA fig
i MMP-2 1 22 3% 5k FAIK PCO i & A K . B2
MMPs ¢ 7E ECM 5 Fi b2 A B IR 4 P B, L
FEFT RS N T AR AR A AR 5 SRR 5 28 -
MMP-1 MMP-2 . MMP-9 ¥4 % k. Wormstone 2"
SRS AT N B A O T AR AR 5
BF LS, K I MMP-2 MMP-O R 7= 2k 5 i 2542
125 S LR B RS R BLE A I B 35 14 f bR Ak
48P MMP-2 ¥ 3 B (g 25 T MMP-9 , it i3 ] MMP-2
FEIRAE PCO W AP A BT HHE, Eldred 20 g3t
— G FI ] MMP-2 siRNA # ] T4 1 MMP-2 il 4;
PR FESE , Bop L - MMP-2 f935 2 L34 TGF-
B2 Feik, WA R AT 3 JoT 25 4 R 5 28 R 4 e A=

ARSI v MMP-2 JLERZH Y LECs BBITRE I B
R, UEBH MMP-2 7 i #2 Fh /E F B 3 TGF-B &2 —
FhoT DU 20 B ¢ 15 MMP-2 [ [~ 9F H RNA T
Pt TGF-B FER AT LIl )2 £ iE s A i L3 &
FL72 A4 F LECs B9 RS AT" 5 95 4k Awasthi 25 F)
Jf TGF-B2 4B LECs J5 45 MMP-2 mRNA F1% (4
FEAIRY¥E TN, Wik H MMP #1155 J5 MMP-2 mRNA
A FRE B EFFEM, HILnT WL, TCF-B ik 1%
Ji , MMP-2 23K 8 T ¢, J5 23 - ECM 2845 i
DU 20 SR A0/, AT REAI LECs #47, IR I, BfF
%% MMP-2 {2846 X%F PCO 1) = A= ik 21 J6 ] B AR 4
o AR RNA T HeAE b — T8 8 ) 51 22 1 56 A
LW FEREYY L, O ROk B 2 ) e v W,
HATE4H FH RNA T4 bel-2 \bFGF FE 5 1k
SN FERY hLECs T S2 B mF 58 > RNA 400
FHF SRRSO TR A B 5 o A S0 i 2 A
#L ) MMP-2 shRNA JURE 4% G AR #5577 1) hLECs , S
LM MMP-2 FR3K %) MU 7 4702 A 720 o
ARSI T o A X MMP-2 JE A Y
6] shRNA JAFME YL hLECs, % 3 MMP-2 mRNA FIZE
2358 B S AR, Bl 2 2 e i B2 47 RE )t B B FRAIK,
TS24 [5] B o, 32 B MMP=2 357 2% 41 5 B 1 % BB 4H 40
Me R FERE 1A BT T B AR E AT TR % A B
5 HENX R B T R Y A E — E a7 1k
YER, — @R i T an e s s, 45 R
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MMP-2 5 LECs BB AT S YT, (H 5385 g
KAAFEAK,

YN, R MMP )™ 38 5 T LA 254 il
MMP {3235 , 5 iy T R AR FR 51, A L RNA
YR A I #1014 7534 A I RS b A7 AE
BRI . RNA FHEAGST PCO A A0/ | fil
JIVIE CELERAE B AR 5 S A, AR [
T R ETTIM Z— o ASBEFEA R 57 P 7] MMP-2
shRNA TSN 57 19 hLECs, SiE R #] MMP-2 5%
AT LLREAR LECs IR AT, itk — 2 F ] RNA 41
TOARPTf PCO PR T HHR A1 %

2% 30k
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