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WE: a6 MEATm AR e 5% aiE$H T (CDI47) 691 m & T HE K 3831 T4 CDI47T Rk B g
foymtm e & SHI-1 Ak P38 74 1322 BB R 169 %vm ., ek X iT4HsT CDI47 - FHAF R B, i TiRm &
# 4k pGCSIL-GFP L, & 4113 53 - ARk 5 G B AR 45 203T @ fib, K Esm & LiF , M E R F A . 7ma EiF A
SHI-1 1 i ,RT-PCR %4 CD147 MMP-2 % MMP-9 mRNA % ik , Western blotting 7% 4 CD147 & & 7K -F ; MTT
SR dm ROAR SP3E FA AL A, AR Sh SHI-1 m el B &8 3K 4m e 3E 3% - %5 Matrigel 25 A m) SHI-1 4m i 64 1R 9MZ 42 46
N, R RAIMAERBETHREKR KFETARBAE, B AL 1 x10° TU/mL, J% 4 & F SHI-1 & 105,
SHI-1/CD147i%a i, 4 CD147 mRNA 4% & 4 [ 4 2+ 8% 249 SHI-1/NC 4a i, F i 86.7% ,CD147 & & #.i& T4 91% ,
SHI-1/CD147i %5 i MMP-2 % MMP-9 mRNA # ik %5 SHI-1/NC %3 ft 4 %] F % 78. 3% #= 70. 6% ., SHI-1/CDI147i
4m AR SM 3 7H A8 1 42 SHI-1/NC & SHI-1 #m f P 2 F M 5 B 8 A 49 J 35 3% 7% 24 h J5, SHI-1, SHI-1/NC,
SHI-1/CD147in i 4% 47 £ Transwell T & 44 2m JtL 5 4240 2 B 3 be 8 550 4 (18.2 +2.5)% . (16.5+2.7)% |
(4.5+1.2)% ,SHI-1/CD147 #m e #4748 /7 B %1% T SHI-1 #= SHI-1/NC s je,, £k T4 SHI-1 mhe 45 CD147
A k)G, 8L T A MMPs & ik 4p4] SHI-1 2m etk P 538 28 R A5 AT 4k 71, CDI147 T R R 76 97 Gk & o 9 3 .
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RNAi-mediated silencing of CD147 inhibits the proliferation and
invasion of leukemic cells SHI-1
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Abstract: Objective To construct lentivirus vector for RNA interference (RNAi) targeting extracellular matrix metal-
loproteinase inducer (CD147) and to investigate the role of CD147 gene on the proliferation and infiltration of a human
monocytic leukemic cell line SHI-1. Methods The complementary shRNA targeting CD147 was synthesized, and con-
nected with pGCSIL-GFP vector. The 293T cells were transfected with recombined viral vector, packing plasmid pHelp-
er 1.0 and pHelper 2. 0 using Lipfectamine 2000. Then the recombinant lentiviruses were collected and infected the
SHI-1 cells. The expressions of CD147, MMP-2 and MMP-9 in SHI-1 cells were detected by real time PCR. The protein
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of CD147 was detected by Western blotting. The capability of proliferation and infiltration of SHI-1 cell were examined
by MTT and trans-matrigel invasion assay co-cultured with leukemia BMSCs in vitro. Results The lentivirus contai-
ning the CD147 shRNA was constructed successfully. The titer of recombined virus was 1 x 10° TU/mL. The mRNA and
protein of CD147 in SHI-1/CD147i cells decreased by 86. 7% and 91% respectively after the SHI-1 cells were infected by
the lentivirus containing the CD147 siRNA. The proliferation capability of SHI-1/CDI147i cells significantly decreased
compared with that of SHI-1 and SHI-1/NC cells. The mRNA expressions of MMP-2 and MMP-9 in SHI-1/CD147i cells
were significantly lower than that in SHI-1/NC and SHI-1 cells. The SHI-1/CD147i cells demonstrated significantly
lower invasion rate than SHI-1 cells and SHI-1/NC cells when co-cultured with BMSCs. Conclusion CD147 plays im-
portant roles in the leukemia cell proliferation and infiltration. CD147 should be a potential target for the treatment of
acute leukemia.
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YA AN I T 42 8 B A S 5 T (extracellular 284K B 250 R A7 ST I 5 i shRNA SEA%4F
matrix metalloproteinase inducer, EMMPRIN &, iR i B, 1F X 4% : CCGGAAGTCGTCAGAACACAT-
CD147) , J&—Fh oAbt B i B 1, A 2R 4%  CAACTTTCAAGAGAAGTTGATGTGTTCTGACG-
ihe, fEMIRE P RE S S T4 8 & 1 (matrix — ACTTTTTTTG; J% X4%: AATTCAAAAAAAGTC-
metalloproteinases, MMPs) [{4Mih, i 5 5 T GTCAGAACACATCAACTTCTCTTGAAAGTTGA-
MEER SRR L s S e VS L MOREE ) TGTGTTCTGACGACTT, %458 K i WL 4% DNA,
HHEEL AR5 A CD147 ,1fi CD147 HyRebHMT R BAYEXT B 3 A el E 21 0 27
PURBEA RN G MR MRS S ATRE Y K 2.2 BRI R TR G A Age 1
CD147 7¢ 2P 58 41 i 1 1l s H A4 H i 75 2k — 20 1 EcoR T W) {# pGCSIL-GFP #k (A Ze M AL, g )
W ABEFEAYEE T 51X CD147 19485 8 TR 7214 1% iR hi e ok , e vE 1L 284k A B DNA Ja]
I, THHAE N S PE R A0 M P s 4k SHI-1 G5 & alifk [mllie, 41k (% 2844 5 XUk DNA £ T4
M IR IR CD147 7€ SHI-1 QMGG TE  ERERE 12, 37 W L KIgAF i TG, #1k )5

FAEATHE ST HOFEF () TGl ¥ 5% A F & B 5 5 ZIBUSEH -,
37 CHIFEITH
1 R 57 1.2.1.3 PPk sife PCR FS S BUb R L

PR AT, % T 10 pl LB B gR Ak IR A1
L1 FER 508 SHI-L bk VLo im 1 pl AERBR; 1491E L4k : 5'-CCTATTTCCCAT-
WA 5T I e K A B 2N, IR 2R 13 S IMDM 855% - GATTCCTTCATA-3', Jx L4 : 5'-GTAATA- CGG-
F 4 B 3 E Gibco /A 7], Trizol . Lipofectamine TTATCCACGCG-3' ,PCR W &0 F: 94 C i
2000 Mg [ 3 [# Invitrogen 2\ ), Age 1 Fil EcoR T FR A8 30 5,94 T8 30 5,55 CiE k 30 5,72 T iEfh
WP Py DD AL B RNA 33055 0 & St 30 s, FEH 30 Y572 C ZE{H 6 min, PCR 724 1% B
PCR A7 & B H A TaKaRa A w], 2E & JeMiHL ik, Phidk BH M e B 3 50E o
PCR ¥ A3 [E ABI /4w 7300 %4, PCR 5|4 % shR- 1.2.1.4 1gpdpfade B3 iR A 018 0 B 244
NA SERZAF IR 7 B BB TRABR AR A, 20 ug, pHelperl. 0 # {& 15 ng, pHelper 2. 0 # &
it A CD147 & GAPDH iAW [ 3¢ [F Santa 2 10 wgrz 100 pL Lipofectamine 2000 J& & , & hl %% Y4
], Matrigel &5 H 36 [E R&D 24 F], Millicell /)y G 59 K HEUE G YR 2 293T 4 =,
F 0 H 2 [E Millipore 2\ w], DNA [a] 503257 & 1 B B, R 8 h R L AR B YR R 5L,

[ Qiagen A H], AT 10% 13 55 57 25 57,48 h J5 I 4R 293T 4i i
1.2 Jyik W, B O EE LT, - 80 TR
12,1 M9 TR M i e 1.2.1.5 1Bl Bl F 293T 4 fud%fh T

1.2.1.1 shRNA FBrfgiit K4 RNA T40 96 LA ,4 x 10* /L4001, RFH 100 pL, K
(RNAD) FEHIBH R84 % CD147 SEPRM T4 FI% 10 f5 6% LU, R B 96 FLAR 1% 35 3L 90 L,
J¥ %] GTCGTCAGAACACATCAACT, R #1895 % IMAFRAFAIREE 90 uL K5 5% 24 h, in A 58 &5 57
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H 100 w4 d J57EZEOGME BB AU T Bk 5
) A4 50, 75 2] A9 Z5C1E o A AH L P9 5 2 7 TR 1 4
SRy B S A FE AL
1.2.2 ARG TR K0 g 7 R g
1.2.2.1 SHI-1 ZHffis3: Ko d iy SHI-1 2 iy
F5& 10% JG 4 M35 1 IMDM #5355 5685 5%, 1 37 °C |
5% CO, 1 FIW L (1 5510 T 55 5950 BON 204E K
SHI-1 2 fitd, FH e 280 Je ik ) B 8 (& 5% i 4
) ,1 x10° NIRRT 6 FLAH, A 1 pl &
BERZ (10 wg/mL) , 5557 1 h, Ji&Ye & %1 ( Multiplicity
of Infection, MOI) >y 80 A # _I31 , F = 41120
BRI YL 1 SHI-1 40 a4 SHI-1/CD1471 21 , [
RS 27 )8 e SHI-1 40 i3>/ SHI-1/NC 4 j,24 h 5
S ARSI A
1.2.2.2 EREEAMIE TR KBFEMIEFE, )
WIS PR Ik B 240 MG 1 s A8 3 B S, ) Ficoll ik
EEL 200 A 2 VR 25 B A 2, R0 4 L 285 2 1
10° 4~/mL, 3/ F 5 10% i 4 1M 7% IMDM 5 37 5%
SR, R R 24 h T, BERORTREAN A, 45 2 d
el 1, 2910 ~14 d, ] 2.5 /L JgdE g Al
GG 1A 2 AR T 5 2255
1.2.3  SZHF3EyE5E H PCR BaAail] CD147 MMP-2 |
MMP-9 [ F ik & Trizol — A 3% il 42 20 M &
RNA, B2 pg & RNA J 30 5 S 7] & i 5 5% hy
cDNA, )W SYBR Green %53 [RIR[#: M CD147 |
MMP-2 MMP-9 % B-Actin [fj ik, CD147 5| ¥ iF
X 4% . 5'-TTCACTACCGTAGAAGACCTTGGC-3',
2 X 4% . 5'-GACGACTTCACAGCCTTCACTCT-3';
MMP-2 2| ¥ 1F X 4% 5'-GCTATGGACCTTGGG-
AGAA-3', Jz Y :5'-TGGAAGCGGAATGGAAAC-
3"; MMP-9 5|¥)iE 4% . 5'-TCCCTGGAGACCTG-
AGAACC-3', Jz ¥ %% :5'-CGGCAAGTCTTCCGAG-
TAGTTT-3'; B-Actin 5| ¥ it X §%: 5'-AGCGAG-
CATCCCCCAAAGTT-3', Jz X 4 : 5'-GGGCACGA-
GGGCTCATCATT-3', % Jii & 4 H:95 C il 2 14
155, 95 CAPE 35,58 TRk 305,72 CHEfH1 30 s,
L 45 MEIR . G2 IR A CeAE (&S
B AL, BOFBIME) | 8 279 S i o 4 4
AT
1.2.4 Western blotting 3451l CD147 & [ #F 15
Wt 4E SHI-1  SHI-1/NC ,SHI-1/CDI147i 4fi i , #£H
AL SR T, BCA 32050 & A 2 ik, B 30 g
I, 4 10% SDS-PAGE Hijk )5, M54 % PVDF i),
10% i 4= 45 2 P 3ok 45 S bt N CD147 2 H ik
(1:500) 1k —$i % i & PVDF i 1 h, TBST {5

T 55 AR o AL Y B I SE i TG (1:5000) —
PLaE &M E | h; B ECL R & 1 % W 5,
GAPDH 5 [ 1E R ) B

1.2.5 ZiEHesaE Sk SHI-1/CD147i SHI-1/
NC . SHI-1 Zfa 35 4 1 x 10° 4~/mL $:F7F 96 FLAR
N, AL 100 wL, B F 5 fL, T 37 T 5% CO, M A
ML T EE SR, F 24 .48.72.96 h it A 15 pL
MTT, 555 4 h J5, o] DL g 28 5 45 &8 5, B A
150 L FF I BRU A8 73 5 il W 55 €045 i, T BB 41
RERTINAL 490 nm I 40 5 W S FEE (OD ) o
1.2.6 {K4}Es Matrigel 1378525 % Matrigel %
BRI IMDM L) 1:1 # B 8 wm £L42
A9 Millicell /N2 6f 50 wL Matrigel J&Ji% B2 A Mil-
licell /N1 F)Z, T 37 CHER 30 min f{IR, FF
¥ Millicell /N28 5 F 24 FLARIN, FEMA 0.6 mL
5 10% 4 15 ) IMDM, 2 A 0.3 mL &
4, 4 2 x 10* 4~ BMSCs 12 x 10° 4~ SHI-1 4 il
g% SHI-1/NC ., SHI-1/CD1471, 5 ~7. 5. 7 4 Jfd X B&
L3S 24 h 5, A BRSO 0% Matrigel i 7%
TTEIT 2040 L8, AR 22 i = (BATZR T )2
Y Mgl R A £ x 100% .

1.3 FEit2g b ¥ W H SPSS 17. 0 3R Xt B ik
PG F000r, SEIR B LA x + 5 R, BIREAR Y8
FEECRH] ¢ K, 2R A B AR 5 25 70 T
P <0.05 HZERA G FE L.
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2.1 EIRFRIENIEE pGCSIL-GFP [fikiZ Age 1
Fl EcoR T WUV] G 9 St AL , Uk b — 25 BH S 10 4%
A A Y ) R AR R B 2 454, LI 1A,
fiti 4 )5 1 pGCSIL-GFP Jiiki 5 shRNA X4E DNA i
2, AL KA S BB T 64T PCR &3, FAME 52
FERY Fr I K7V 343 bp, 25 24K PCR ™4 i Be oy
306 bp, UWLIE 1B A v B 2800 3 ka4 A Be 5
WETHARAT , kA 2 )

2.2 ERNEREAE MR E R E A
pGCSIL-GFP # {4 5125 pHelper 1.0, 2. 0 ZJR K
4 2000 444w 293 T 4iiffy,48 h J5 U 4E JF ¥k 4 293 T
YA EE I T A A R RE ) Y 5 R R
2 LR B SR 293 T 41 i, A6 000 G 27 ¥ 2, ek e
4d 5, fEMA 1E-6 wL i 5g EIFRALHMEER] 1 4
A DO G AN, D200 55 1018 B2 55 T A 98O0
R AR R R R, A 1 x 10°TU/mL ( TU/mL
FOREA YIS B B BURLE) o BT BR O 7
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2.3 CDI47 MMP-2 MMP-9 mRNA #;Jlll SHI-1/CDI147i

YRR CD147 MMP-2 K MMP-9 mRNA %5 SHI-1/NC
M 1 2 1

A

R4 TR 86.7% . 78.3% J%70.6% , SHI-1
45 SHI-1/NC 4 iy CD147 MMP-2 J MMP-9
mRNA FiRTCH i 2 57 (P >0.05)

M 3 4 5 6 7

B

El 1  pGCSIL-GFP [fih b e ik B (A) K PH I S4B PCR %52 (B)
A :M:DNA Marker; 1:RZEFI)A R pGCSIL-GFP; 2.4 Age 1 1 EcoR 1 i) J5 2k VALY Bk ; B:M:DNA Marker,
A LT R 43504 500,250 100 bp; 1: FHPEXTHE; 2. 55804k ; 3 ~6: % pGCSIL-GFP 5 vshRNA J{U)i% # 7= ¥y 1) TGl ;

7 AN EIER I TGL,

Fig.1 The electrophoresis of pGCSIL-GFP ( A) and the identification of the positive TGl (B)
A: M; DNA marker; 1; Intact pGCSIL-GFP; 2. The pGCSIL-GFP digested by Age I and EcoR I; B: M: DNA marker;
1: Negative control; 2: The PCR production amplified by pGCSIL-GFP; 3-6. The PCR production amplified by TG1 with
positive ligation production; 7: The PCR production amplified by TG1 with the negative ligation production.

2.4 CDI47 FEH ML SHI-1/CDI47i 4i fid )
CD147 & % SHI-1/NC 400 £ 5 F [ 91% (P <
0.05), SHI-1 41 g 5 SHI-1/NC 41 g TG Bl & 22 &
(P>0.05), LI 2,

CD147

1 2 3

K2 CDI147 AWK
1:SHI-1 Zii}fd; 2. SHI-1/NC 4iififi; 3.SHI-1/CD147i
éEH@S
The expression of CD147 protein
1.SHI-1 cells; 2: SHI-1/NC cells; 3. SHI-1/CD147i
cells.

2.5 YUErEsEARE AR DL 1, 1 Al LIk
ANEFE 48 72 96 h A}, & 31 SHI-1/CDI147i 4Hesiis

Fig.2

J1 8% F SHI-1 K SHI-1/NC 4iiffi( P <0.05) ,

2.6 KN Matrigel {228 #jd SHI-1 . SHI-1/NC .
SHI-1/CD147i 4l }z BMSCs 7& Millicell /N2 |2
HRE S oA Y] B matrigel I AIFEATRE ) ,24 h
JE/NET ZE WAL 2k, Tkt 4. 245 BMSCs
JekEFERE, SHI-1  SHI-1/NC SHI-1/CDI147i 41 ffd [l 4%
HHEEL AR 25 2R3 41,24 h 5 AT DL SHI-1 4t ]
5 Matrigel #2172 Millicell /N5 T2, B1T2 FEM
SR 7 2 B A0 A 2 B 4 43 1) A SHI-1 + BMSCs
15% ~21% ,5F-7(18.2 £2.5)% ,SHI-1/NC + BMSCs
13.5% ~19.5% ,F-44(16.5 +2.7)% ,SHI-1/CDI47i +
BMSCs 3% ~6% ,E45 (4.5 £1.2)% ,SHI-1 41 fifg
I SHI-1/NC 2 % G112 & L (P >0.05), 1fi
SHI-1/CDI147i 4 Jifd % Matrigel & 5 ¢ (= 22 fig /1
ETFM, 5 SHI-1 4 g 1 SHI-1/NC 20 Jfd A b 2% 5
Agiitarm X (P <0.01),

F 1 T CDI47 Kkl SHI-1 I3 G (x = 5)

4 i 24 h 72 h 96 h
SHI-1 0.45+0.07 0.76 £0.01 0.92 £0.03 1.12 £0.04
SHI-1/NC 0.50 £0.06 0.82 +£0.04 0.96 £0.03 1.13£0.02
SHI-1/CD147i 0.41 £0.02 0.61+0.08" 0.73+0.09" 0.90 £0.11"

P <0.05 vs SHI-1 Zii}fgF1 SHI-1/NC i},
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RNA i —Fh S5 i) g% 2 T B, 5T TR
TIREBFFE o MROME L SIRNA DG e 5% 22
LI o LI DR [ et S5 B, A A6 2 2
— BRI TR T A R R R T3

AV R ISTE JORE S PR A 235 e
S0 R BF T IR TR, A5
o R T 1A 5 T U, A R N E
IR 5 B T SHI- AT, A5, T SHI-I
2 CDI47 ik, R 0 R
AR R, THE CDI4T RIKJ5, SHI-L/
CD147i 41 ffg 3% 58 R 1 % SHI-1/NC }% SHI-1 41 fify
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TR, ZR W] CD147 &5 SHI-1 21 Jif 3 58 ) — > 5
LR R TR RIS MR R ge v, Bl SHI-1 2
MIJFANRE #5 Matrigel J5 5 i 4% 22 3 Millicell 22,
24 5 BMSCs 37720, BMSCs fe i #1455 SHI-1
SHI-1/NC #ffif#% Matrigel #17. #HH.Z T ,BMSCs
JEAHE I % 18 = SHI-1/CD147i 4Hfi{R 2868 /1, %
] CD147 7 SHI-1 4 il = 28 b & ¥4 5 224 . i
HSZHy % 1, SHI-1 5 BMSCs Y3 ik CD147, SHI-1
558 B L BT A0 e L B SR RS S MMP-2.9 1) &
B AR SHI-L AR AT A S8 T4t SHI-1 4
Jfi CD147 3 ik J5, SHI-1/CDI147i 4i ffi MMP-2 9
mRNA F ik TR, &Lk 3 Z 4 SHI-1/CD147i
Y0 i % Matrigel JE i i 19 B 17 RE 1 T i 1) T 22 i
B, R 2 40 3 U937 4i i i BF 5% b kB,
CDI147 HfAim i 1 il MMP-2 .9 )43, BH B U937
MO T o IR TR I5E H i e g 40 5 1 e 4 4
JHL G0 o5 £ 4 40 M 25 Y5 335 CDI147 , AS [ 41 il 7] (1)
CD147 BEAHEAFE 155 MMPs K3k, {1 e 200 Ffd
MR .

Il RIFSE KB, CD147 2 5 1 Z 80P i s
I PR , St A A M 1 a0 B 6 CD147 K
BN R 308 B3 TR A IR R
2AR S P AL 4k S S AN R R DY WiAERE R L
#AVE B bk 40 A 0l 8 2 CDI147 1) mRNA
EFOATUR B m A R R . R CD147 Rk
B AR A A i LR B A AR ST e A
ik B 23k CD147, T4 CD147 (3R e A s il
SR A s T L CD147 Sy A A
[1YE ST IR iR 5 B VR J 7 1R T J7 15, HADIS B i
1L BELIT CDIAT Al JF- 4 41 i i 1R 28 F s 7%, I 1
TR

AsLuG ok B g oR T30 SHI-1 40 il CD147 ik
Jo, BEA R SHI-1 41 g 19 35 58 68 7, Jf i i T
MMP-2 9 K3k, iK1 TRE ), & W] CD147 7
P I A 15 58 S B A7 vt B SR T, mTRE A F i i
TBIT I — A A
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