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FE @it GenBank3kdE B &, AT AIMMP-93 %45 F 1 04 siRNAF o de &, 5%
ZpGCsi-U6/Neo/GFPE A F , 1% FIPEHT A L, 455 AL EXBBlomie, RN Bfig L
a4 B ST gt e 1 0L, RT-PCRASMI24, 48 h/e MMP-93 R 4 F K- T4k, 6 ik Rfx
WELF AT L, £RE T RIX T FME T INMMMP-9-siRNAFHF 42, 3N L4

2T B164m LY 55 2 53] 460.04%. 63.93%F256.27%, H3/A~F 207 45 ) fg,

2T HKB164m L MMP-

9 mRNA#) £ X, H 4 MMP-9-siRNA-2-F 2 E 5 5(63%), T #H 4 TIRMMP-9L R RL, X kst
R T, MMP-9-siRNA-2 4 i 3> R 2 & & 98 4o IMMP-9 35 B AR 69 siRNA 20 )7 #.

KHEin

i 6 ) 452 28 FIVEL 7% 2 i e A8 2 E T 1) R
DAL, T 052 e e AR AR 28 R0 e A L 0 1) o S A gk
SN A0 i AR JE T (extra cellular matrix, ECM)FF) [ fi# o
F 4> & B A B (matrix metallo-proteinase, MMPs) ¢ —
FREME AT AR SE K BRI ECMIV &5 11 2%, MMP-9
YE IMMPs S 0% (1) 1 BLRg 03, A0 B IR BB, & —
5 F 592 kDalf) H , & REFEARECMIK) 1 2L 1 71
TV 2R Jir B, R OAN e o] ] P it e e B o e, ofl
TR 40 1 2 e 0 A B TR AT AR 2R M R U, S
Z 5 R 0 R AP TRk, MMP-94E PR 1)
KA R A ST B, MMP-93E [R] S i3 HEL 17 3%
RIVRTT 10—/ OB . A b, AR SCHE s MM P-9 5
741, JEHAN TR A, Wit JF & 31~ siRNA 7
A, K 3L 5 B 22 LLGFP 24 4% 75 2 A ) pGensil - 1 5 R
b, K 2 FUREMMP-9-siRNA, % AB1641 i1, i
1o i AN A O G R 3L IR A B o) Hr e e
B, LLSE N € S RT-PCRAT M MMP-9%E R 3 38 K,
75 10 7 S U ER MM P-9 KL D] () T4 Sk

1 PRSI
1.1 #t

pGensil-VF ki 24k . DHSof 5144 (b5
UL RIRHECAT B2 ); A RNASZ HGR & (2 Ok
). Quant cDNAZE — 55 & ik 7l £ 2xTaq PCR
MasterMix. 50 bp DNA Ladder. Marker Il Load-
ing BufferfliReal MasterMix(SYBR Green)3JIlt 5 AR
A AR (A6 504 BR 22 7]; ENN.Z.A HP Plasmid Mini

MMP-9; B164 /iii; siRNA; RT-PCR

Kit I(Omega’ 7], 52 [H); GenEscortIIJ& K %% YL i 71
(B E AR AT BR A 7]); RPMI-1640. Jifi 4 1.
T RO B 2 (6 19 Hyclone 2y 7 ; /N B, BB f4, 25989 B16
4N B 5 RE 2 B TR RS R AR R G2 Al
JE.
1.2 siRNAE4H Fhi B9 it 51912

£ GenBank "' 4% & /N FlMMP-9 mRNAJF 31, -
FRAIE AT A, B YL A H R B 2
FSIRNABE TH KA B v I A oA MY IR siRNAJT 1),
W5 LI SIRNA T 51 FFURL 23 90 2 XUl V) I, 3 4%
oyl FE A 0K, 3 A, 7E DR UE AT FEmRNA K A 7] 5
PR AT T, AR ORI T SR 52 T 4% B 0o i
SIRNAFH(NC). siRNAFH S pe. 55 20 T0kL AL
BIZHE g S WU R 2E AR AT FRA F] SE R
1.3 siRNAE 40 R 5% B162H AR

Ve Sl L 1) A TR B G B64T i, S5 %
LR 43 41, B BH PG 2 AN IE B 64N B I =S
Y, 1210 B3N AL, 24 W48 hiE AN e 5 W
SEINFR) p . BUORHECE K WIB 164 i, LL24 hid il fi2y
4x10°/4L, 48 hi I f5 Z92x10%/4L 4% Fh /N LA (Costar
A, FELIN2 mLE 10%)16 2 1L IRRPMI-164014%
Ik, 37 °C. 5% CO»v AHXIRFEIS5%, 557724 h 4
Ji B s W B 2B KR, 4 [ GenEscortTH4 %4 511 5 W

WOk H : 2012-04-18 52 H 1 2012-06-15

TR B R R AT (N0.KI090302) % B 7 H

LR SR

EHAEE . Tel: 023-68485223, E-mail: 1qfang06@163.com
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AR, B A EA TR A2 G Blod L. ¥
#e24 hfm, WCER2x104 40 i, v X 41 2 1 (Bection-
Dickinson, 3 [E)# il 41 iy 4% YL % #% 4448 hJ5TCS
SP2RIBHOGH AL IR A Bl B (Leica, £ [E) A 5% 41 i
1.4 AT EERT-PCRMEMMP-IEE W FTIET L

AR B Y J5 24 W48 hif #2141, 2 I SRNA
PO A (RO AT ) S 50 20 BRI U RNA, K4
HY (] L RNA F{RNase-free ddH,O%5 fift, —80 °CA¥- 1% .
Fquant cDNA 2 — 5% & 158 771 & & JlicDNA, LLReal
MasterMix(SYBR Green)it47 52 ) 52 S RT-PCR T,
p-actin 5y W2, 1Y M B PR L A2 R
HIRAT A . MMP-9(249 bp)_ L35 14): 5-ACA GCC
AAC TAT GAC CAG-3', N5 14: 5-TGC CAC CAG
GAA CAG G-3'; f-actin(263 bp) I I 51 #: 5'-GAG
ACC TTC AAC ACC CCA GC-3', Fii#514): 5'-ATG

TCA CGC ACG ATT TCC C-3'. PCRJZ W 44414 95 °C
AR 1 min; 95 °CAF1E10 s, 60 °CilE k30 s, 68 °CLEfH
60 sSAET G, EIA457/; 95 °CARiR 1 min, LL0.4 °C/sH]
[F] R MN68 °CHI|95 °Crtl, FRAFRLME thE . ST H
SR 3R, BdE LA bR v 22 R, T HISPSS17.0
AT G M, S5 A2 R B R S AL
FERI R IE IR o

2 R
2.1 siRNATF#FFI K EHRRAADE

LR, ARYE /N BMMP-93E R ¥ 51/(NM_013599.2)
TEFE T —ANBEAT P, BN IX LG S T 3% sIRNA
FE5e 4B (1) 741 43 53l 4 A pGensil-12544U6 Pro-
moterfICMV Promoter-Z [H] [¥] 2 vi BEA fi, KA 1)
20 TR ) ) i 44 4 MMP-9-siRNA-1, MMP-9-siRNA-2
HIMMP-9-siRNA-3. #4A& Bl &1,

Rl IRYESIRNASENL = PR iTRIShRNAB R IZHER 75
Table 1 shRNA oligonucleotides designed according to the siRNA target sites

415 shRNAJT4)
Groups shRNA sequnences
MMP-9-1 5'-AAG GAC GGC AAATTT GGT TTC|TTC AAG AGA|GAAACC AAATTT GCC GTC CTT-3'

MMP-9-2
MMP-9-3

5'-GAC TAC GAT AAG GAC GGC AAA[TTC AAG AGA|TTT GCC GTC CTT ATC GTA GTC-3'
5'-GAC CAT CAT AAC ATC ACATAC[TTC AAG AGA|GTA TGT GAT GTT ATG ATG GTC-3'

TTHER A R RS

Box represents the hairpin structure.

El1 pGCsi-U6/Neo/GFP/shRNA B £ 4
Fig.1 pGCsi-U6/Neo/GFP/shRNA plasmid vector

2.2 siRNAZE4HBhiss B1640 R
MIEI2T] UL, 38 X Al HAS 52 134 2H 4 e 253 3

#P<0.05, 5X AL LLEL . 45 R Plmean+SDF IR, n=3.
*P<0.05 vs control. Data are represented as mean+SD, n=3.
E2 RAEREGNE S A EERRERE
Fig.2 Transfection efficiency of each group analyzed by FCM

- MMP-9-siRNA-1 21 60.04%+3.83%, MMP-9-siRNA-2
2 63.93%+0.51%, MMP-9-siRNA-3 41 56.27%+
0.94%, NC4155.84%+1.52%, 545 [ 5%6] B 41(0.06%+
0.01%) b 7 5 Wk 3, A4l % & X (P<0.05), it
R P R IR . WO L SR A WA BT M 4 A
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A,E: MMP-9-siRNA-141; B,F: MMP-9-siRNA-241; C,G: MMP-9-siRNA-341; D,H: NC4.
ALE: MMP-9-siRNA-1 group; B,F: MMP-9-siRNA-2 group; C,G: MMP-9-siRNA-3 group; D,H: NC group.
El3 HLHsiRNA B % 240 MR B L AT LB (LSCM, 200%)
Fig.3 Fluorescent and white light images of transfected cells in each siRNA group(LSCM, 200x%)

#P<0.05, #P<0.05, 5NC4ILL# .
*P<0.05, #P<0.05 vs NC group.
El4 FLHsiRNAFREELMAMEIMMP-9 mRNAFRIEKFE
Fig.4 MMP-9 mRNA levels of transfected cells in each
siRNA group

MM A RIF BIA BRSSO RIE(E3).
2.3 siRNAF X MMP-9 mRNAF % B &0

SEI 5 B RT-PCRAG I 4124 hA148 h)5 %4111
MMP-9 mRNAZFKIEIKF (1 ARA, S W0k MMP-9HE [
M RGO 5 BT AL L3, 4N i % 424 h)5,
MMP-9-siRNA-1 FIMMP-9-siRNA-241 4fl ffl 3 X T
P2 59 70% 32%(P<0.05), lIMMP-9-siRNA-3
Y15 0 FEZAR bE 22 S B 40 it 24 75 L(P>0.05); #% g
48 h 5, MMP-9-siRNA-1, MMP-9-siRNA-2 il MMP-
9-siRNA-3 5% 2H 41 J)t MMP- 9L R 7K V- 34145 AN [R) R 1)
T, HAMMP-9-siRNA-2 T4 7T 1563%([414).

3 g

RNAT-#E(RNA interference, RNAi)/& 5 H [
R [ 5 P SUBERN A 3 1 e S S IR TR B %2 o
HAE ML @ T NSRS 5T XUEERNA, 5]
AR AR B AN 9 R U mRNARE AR, M Ay 7 35
MR DL K o Y5 MR SR DR T BRPT. RNALE A &
Mt SRR ATPHCHUME R AT A SR M, R TR
SN RT DL AR AN ) 40 2 2 A TG A A
R, LAY TR, RNATBEE: S M5 4 Bk,
FUUEREr e LN, O&) 2 Y H T HESh ) A
JCA ME S AL R Th RE 23 #7150, DL A 8 1) 0 1)
e SN T T

AR g T 3 SIRNATE 20 ik, % —
Fofr ey i) A= M B AR 1) 20 KOIRPEIRT 2B 5 I 4y B
45 1M1 1 ) GenEscort ™IT4% YL 71 4% YL B 1641 i, 5 %%
MR T YR, IR T TR . B YBL64N L S
Tt G SRS I 45 S 6 21 344 8 v W e Qe e, AL
H1 AMMP-9-siRNA-2 4 55 15(63.93%). Ay 51 4 1if
I8 B2 TR 1) A O, A SCR O 4 L 2R
FE RIS, AT B PR A, Ak
WE (19O BT, MIKI3AT LA AN E A KT, &
RIBLROT G, RIS ALUTRL RN G . LR 4 T4l
JiCkE SE IR 2 S RT-PCR 45 B 7] LLE HIMMP-9-siRNA-1
FHIMMP-9-siRNA-25 MMP-93% [X] 1) F 1 Lb 1] 45 7,
7624 hit}, MMP-9-siRNA-1F-$ 30 % 170%, MMP-9-
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sIRNA-27:48 hitf HA7 5 i TPk %63%, — AN,
RNAGEDO D] (R ) YT B 7148 hik BImRNAZKF
P U213 i MMP-9-siRNA-2 M 24 h%48 hF IR
LTI I R ETHES. ARSCR g
I} Gy e YL BLOAN iy, A% G 20 BLAIR, R 2
] 1K63%, 7 B L 40 I (1) SE B A R TP Feam
B T63%. ZEETT S, MMP-9-siRNA-2 T3t Ji ki Ay
B E 4L Tk

ARSI B D R IO TS /N BB 164
MMP-9{)F-H kL, Ry E— D 5T MMP-9KE K T EK
Jei R B164H M 4= 22 AT # ) 15w, LA Kl i 71 2))
Yy B AT, I 38 7R MMP-97 3% 1 Ji 7
R R A R, R R () 43 iR T B
& T JE A
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Construction and Screening of siRNA Recombinant Plasmids for Mouse
MMP-9 Gene Silencing

Tang Zhaoyong', Liu Yang®, Liu Longxing', Fang Liaogiong'*
(‘College of Biotechnology, Southwestern University, Chongqing 400716, China; *Center for Disease Control and Prevention, Lanzhou
Military Area Command of Chinese People's Liberation Army, Lanzhou 730000, China)

Abstract Specific siRNA interference target sites were designed according to the sequence of mouse
MMP-9 gene in GenBank, and oligonucleotides were synthesized and inserted into pGCsi-U6/Neo/GFP plasmid
to constitute the recombinant plasmids, the siRNA recombinant plasmids were transfected into B16 cells by PEI
derivative, which was confirmed by flow cytometry and laser scanning confocal microscope observation, and the
interfering efficiency was evaluated by Real-time quantitative RT-PCR analysis. The results showed that three
MMP-9-siRNA interference plasmids were designed and constructed successfully. Transfection efficiency of the
three MMP-9-siRNA recombinant plasmids were 60.04%, 63.93% and 56.27%, respectively, and the expression of
MMP-9 mRNA in B16 cells was effectively down-regulated. The MMP-9-siRNA-2 had the highest interference ef-
ficiency (63%) and persistent interference. The results suggested that MMP-9-siRNA-2 is the optimal recombinant
plasmid for silencing MMP-9 gene of mouse B16 cell.

Key words MMP-9; B16 cell; siRNA; RT-PCR

Received: April 18,2012 Accepted: June 15, 2012

This work was supported by the Science and Technology Research Project of Chongging Education Committee (No0.KJ090302)
"These authors contributed equally to this work

*Corresponding author. Tel: 86-23-68485223, E-mail: Iqfang06(@163.com





