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[Abstract] Objective - To explore the inhibitive effect of silencing the CD147 gene on the proliferation of triple negative breast cancer cells and relevant
mechanisms. Methods - Normal human mammary epithelial cell line HMEC and three triple negative breast cancer cell lines MDA-MB-231, HCC70
and T4-2 were cultured in vitro. mRNA and protein expressions in cells were measured using realtime-PCR and Western blotting, respectively. A siRNA
sequence targeting the coding region of human CD/47 gene was designed and used to construct a recombinant lentivirus Lv-shRNA-CD147, which was
used to infect the three breast cancer cell lines. The negative control group (Lv-NC infected group) and the noninfected cell control group (cell control
group) were simultaneously used. The effects of silencing the CD/47 gene were measured with real-time PCR and Western blotting. The proliferation and
migration of cells were measured with MTT and Transwell assay, respectively. HCC70 cells were collected 72 h after viral infection and proteins related
to proliferation, migration and apoptosis of cells (B-catenin, MMP2, MMP9, and Bax) were measured with Western blotting. Results - mRNA and protein
expressions of CD147 were significantly higher in three breast cancer cell lines than in HMEC (P<0.01). The Lv-shRNA-CD147 infected group had lower
mRNA and protein expressions of CD/47, cell proliferation, and cell migration as compared with the Lv-NC infected group and the cell control group,
the differences were statistically significant (P<0.01). The Lv-shRNA-CD147 infected group had lower expressions of B-catenin, MMP2, and MMP9, and
higher Bax expression in HCC70 cells 72h after viral infection as compared with the Lv-NC infected group and the cell control group, the differences were
statistically significant (P<0.01). Conclusion - Silencing the CD/47 gene can inhibit the proliferation and migration of triple negative breast cancer cells.
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i ds CD147 5y T2k B T A B A B RS RE D ani =,
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HAR CD147 TEFL BRI I R AR R e v 5 & 2
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FLNR I8 i (2 2210 40 F- AL o A ) B . AR B SE7E =
P 7L B o 4 N e S ) TR CD 147, WL%E L 4 i v
JA. RS BTSRRI AR i s e B R
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1.1 Skt

111 g5 20 NEE R B 400 HMEC K&
= M 2L 40 g #k  (MDA-MB-231, HCC70 F1 T4-2)
¥ A 3 E R Rl 8 ol (ATCC), RPMIL640
g M KE gE AR 0.25% R | [ B, MR 2R i 1§ (FBS),
Lipofectamine 2000 %% 4L i 7. TRIzol &z M-MLV Jx %5 3%
IR & 1 4 2 E Invitrogen 2y &) 7705, & AR K&
TPih FEE Abcam 2 FI =N, 4RAE K 4R AR EUR
fil&. BCA EAERIKME. ECLALERICIKFAIEE A
Pierce 2y &l 5h, WEMkE (MTT) Fn gl (DMSO)
7y Sigma 2y 7] 74, SYBR Green £t SARMIIA 1 &4
TaKaRa 23 &7 iy, 999 s 28 400 T P i AL A8 SR 06 R 48
T3 [E Systembio 2y &, AN A A & H BD &
A, IR AR RS AS A0 &4 Millipore 23 &7,
1.1.2 L&k MEERA (MCO-15AC) AHAE
SEEA T, KCEBLDHL, m AR B O L & R
& %% 475 [E] Eppendorf 2y =] §h, HLIKIL, T LKA K
AU T EEM R E, BRI (Multiskan MK3)
Thermo 23 w1775, E& PCR{L (TP800) A TaKaRa 2% ]
P, AR (FACSCanto 1) 2% BD 2y &l dh, %%
HEIERMEE (GX-71) WyH HA Olympus 237,
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1.2 EHEFLIR LB An K LN i CD147 Fek kel

B 758 9 HMEC 41 g (1E % 41 ) & DA-MB-231,
HCC70, T4-2 400 (FLAREE 40 M2R ), We B % 4 4m
% 1< 10"/, 2y BIFE B 4L 40 5 RNA Fidn i S g A,
real-time-PCR 1 Western blotting 44 fll] CD147 mRNA F17&
H&IX,
1.2.1 Real-time PCR #4ll] CDI47 mRNA 2% {ifi ] TRIzol
REPRANMEAE A, Ly & 05 2 di A2 4018 5 RNA, HL 2 pg
RNA, M-MLV [ #5544 cDNA, K %(#E H OligodT16,
2 UL J B s 7o i VR b PCR RS R, ¢ 6 & i
¥l CD147 & %, PCR Jx Jz 51 4y J5 %1|: B-actin | Jff 51
#) 5-CCCAAGGCCAACCGCGAGAAGATG-3', il Bl
# 5-GTCCCGGCCAGCCAGGTCCAGA-3"; CD147 I
i Bl 4 5~AAGTCGTCAGAACACATCAA-3', F i Bl
#) 5~AACCTGCTCTCGGAG CCGTTC-3', PCR Jx J¥ f#
JH 20 uL & %, H:rfr, SYBR Premix Ex Tag 10 uL, S|4y
(20 umol/L) % 0.2 pL, A HI & oh 2 ul, R RBIK &R
JH dH,0 %2, PCR i &&f: 95 CA5 ¢ 10s, 58 Cikk
10s, 72 CHEfH 10s, PEIRECUVEE H 40, 2°°7 P br
AR NZEH B-actin (NM_001101.3),
1.2.2 Western blotting # fll] CD147 & [ %15 40 0 &2
HALBCALE R ZIG, WHR 10 pg #1478 ik,
SDS- I 75 s [ iz ek Jic 4 85 J ik JBE oA 1%, 22 110V 1,
JE& 90 min HL Pk f5, BE A LD G (L5 R (1 41T T SR R,
400 mA HL{AE LN 90 min, HMESELL 5% B9 BSA 4] 2 h,
4 °C it KW E, CDI47, P-actin — 7 %5 TBST # R
(1:200, 1:1200); TBST #:M% 3 vk, A —HilF & 2h,
FEPUR ZPURBEEL A 1:3 0005 TBST BENE 3 ik, @it
KGRI R, WL, FlloeRh, ek HrYA
WOCH A R R &,

1.3 siRNA 3k Aok it Ko 7T 41t 0 il o

131 SiRNA #ik#ifAHE M4 CD147 (NM_0017283) 1)
RNA 755 8., AR TR A1 siRNA, 4R
2 siRNA %1 (5:GACCTTGGCTCCAAGATACTC-3") i
2 S HAMRE, BB 4% shRNA FRIE L5 (sense) RS
Bt (antisense) J% RNA % & g Il 4% % ¢ b4z ni (TTTTT),
[m] B A B 5% N s 4> I IR N BamH 1T (GGATCC) Fnl
EcoR 1 (GAATTC) [l )17 &, 4 BCAH N /) DNA #
Bt (PAGE i 3l ), A B 19 BRNBUBE 2858 KT B
Tl 25 K Hifk pshRNA, —2H siRNA J¥ 51| 1 54 S5 %]
(5-CGATCTAGACTCATTCCGAGC-3") 1E 2y [ 1 %} 18,
P PP R 2tk . AL b 2 kAT E N B 2 T kL
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DNA 25, $2HGE ™ 44 MK s i 4t 47, |4l
JE R4y Bl 4 pshRNA- CD147 Fil pshRNA-NC,

1.3.2 HARPFEHE EHHFEFTEELEMAER
293TN, Ho %K Wanie, BREHIL G 2 6k 5k
Jei, BEFPEE 10 ecm BEFRIL, 4MLEERR 1< 10° A4, £
10 mL & 10%FBS [y 5¢ &85 F 4, 37 C. 5%CO, &1 T~
B i, Fak AR 15 08 ORI (o 40 Bk 2 g
F10 pg BRI, 4T 70 F 4 40 pL A1, 4% e id f2 ™
He4% 1 Lipofectmaine 2000 %% Y 1A Ui W45 HE A7 # 1E . %%
Jeji 48 h, WBEMAMNG EiEH, £ 0.45 um PVDF [t €5
AR R R PR AT B, —80 CIRAF. 2 RSy
My 44 Lv-NC F1 Lv-shRNA-CD147,

141 RS gLIRAIIE  BOSECE K I 3 Bk PR
FEANNG, HERhE 24 JLBEFRML, AL 1< 10° A4 I
K TFEFHEAKE, #HS 10%FBS [ RPMI1640 k2 3%
Bt AR A T s AL AN o A 3 A ——Zm Mk R
Lv-NC L2 Fi1 Lv-shRNA-CD147 & 4e2 ; Zifixt B4 A
AN, o e e A IR A e B e % (MOI)
10 53 BRI 58, EH &5 5R 24 h, (EHE ks
FRAEHATHE, AREERT SR 48 h,

1.4.2 %@l REEAE 72 h, SR MET WL
Mgty ot Em A (GFP) FRik{E O, Fo Hrifie 4 ik
G, WA, FRIUAINE RNA, real-time PCR 1
Western blotting #flll CD147 mRNA F1&E A %Kik (FH
[H1.2),

1.5 CD147 JEBIDUBRAT FLILR s 20 L 11 33 Wi G )

151 200 5 54 05 MRS U Sc 980 JH i i X B4
Lv-NC B 4e 4 (J&% 4% J5 72 h) #0 Lv-shRNA-CD147 J&
Yoo (B&YefE 72h) 19 MDA-MB-231 4 )i, J5: 5 1% 1t
il AR, oW EMEDLE, HE 10%FBS /Y
RPMI1640 52 4B SR AMIRZ BE %5 1 < 10° 4> /mL, $%
Fhani s 96 FLANNLES SRtk , LA i 100 pL 412,
BREFMAEHL M2, 37 °C. 5%CO, &M TR FE4H
f, PR R 24, 48 F172h, MTT & I 20 i 44
JHIG M, ALANINA S mg/mL MTT %% 10 L, #25%
R ML), 4heeiE st 4h, % B, WALIA 100 L
DMSO {##k, 37 CHF & 15 min, [EgHr{LAS M 490 nm
PR AL W BE (R, AR 18 W o B (L 61 VE 2 e i B0 A
Hhzk,

1.5.2 MGERRE M LYk A 4L, Lv-NC
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Sud] (JYe )5 72 h) 0 Lv-shRNA-CD147 jgud] (J
72h) B T4-2 4L, R Transwell 55 3E 4140 =
TR, Sk PR R & v A 2t A T

Gu
%

& o F

1.6 Wi, JTRE. JATTHIDRHE CIRAR G

M SR L BCA S ER ZIG, AR 10 ng 21T
e G ALYk, SDS- Z& MR BE e BE i oy B ISR BE A 1%, £
110 V HL % 90 min HLpKk 5, WRFHFLLGL M8 &K H A e &
SEHE, 400 mA HLIT AL 90 min, LRSS 5% Y BSA &
H12h, 4 CF—Pud&MEHE, B-catenin, 4 @Ik E M
2 (matrix metalloproteinase-2, MMP2), MMP9, Bax /I
B-actin — 4 22 TBST B (1:460, 1:60, 1:400, 1:500 F1
1:1200) s TBST R 3 7k, A ZHilE#E 2h, EHiidl —
PURBELL 4 1:3 0005 TBST PEME 3 1k, RN K IR X
R, WEEDE, BRI, ida AR SRICE
[EH R R A &,

1.7 S22 05tk

K SPSS 13.0 3k 347 e bk 4 Hr . 7 = 2P LA
xtsFon, RIMRBEERTZoHr, ZHTRIAMELELECR A
LSD-t £ HEAaWs, P<0.05 FWAEFH G4 L,

2 BER

2.1 FLURYEANNR SR 2L L4l CD147 ik

Real-time PCR 45 ] £5 R 2 7. FLAR 98 & 40 i 41
CDI47 mRNA % ik ¥ i 25 5 T 1E % 41 (P<0.01), F
598 2% A4 CD147 mRNA ik E R LG4 E X
(P>0.05) ; Western blotting #& &5 W\ 7k, CD147 & 3 /E
FUIR AN 2 5 IR F A R R IR 5 CDI147 mRNA [k
s e—i (E1),

2.2 FLIRHE MR 5 v Bk e

¢ 0 T B WL 52 K 4 AT A5 R B o 3 Mk FL I O 40 i
e R A S A %19 29 100% (& 2), Real-time PCR 1
Western blotting £5 3 \8 7R RS 72 h, 541l i
ZHF0 Lv-NC & 4u 41 kb %%, Lv-shRNA-CD147 J& 4u 4H 41 ity
N CDI147 mRNA F2E [ B %5 B B K (P<0.01) (5]
3), ik 54U B CD147 mRNA 5k & HL{E &
3R 13 MDA-MB-231, HCC70 i1 T4-2 40 g N A& A 90 2R 3%
Ay 78%. 81% F1 82.8%, A% (4 iK1THE M) MDA-
MB-231, HCC70 Fi1 T4-2 20 Mg P Z& PR T 2k 5% 38 45 B 4
82.6%. 78.7% F182.1%,
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Fig 1 CD147 expression in breast cancer cells and normal HMECs

1E: FLIUE MDA-MB-231 4iiffs (A). HCC70 40lfe (B). T4-24ile (C) M 72 h 5ot b,
2 FBEARERRAE (FRR =100 um)

Fig 2 Infection efficiency of lentivirus in breast cancer cells (bar=100 pm)
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Fig 3 Gene silencing efficiency in breast cancer cells
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EER—" Transwell &t B £5 S 26 W], CD147 J PR 0 B e % W1 52 0
1.6 ] = Ly-NCMthif] i T4-2 gRNEE RS, 5 A0 X IR B Lv-NC g dh] Lk,
1.4 LVSIRNACDITARRA Lv-shRNA-CD147 J& He 41 52 5ot H 15 1 41 e e 91 2 0k o
= (P<0.01) (H5),
:ﬂ 1.0 4
= 08 2.4 CD147 PUSRA LB ANIMAT . IER. BT HGED
::' LI
0a Western blotting % Ml 5 #7555 40 Mg % 168 48 Fn
o : . Lv-NC J&& 4u 24 [k #%¢, Lv-shRNA- CD147 & 4 2 HCC70
2h i8h 2h 40 W2 B-catenin, MMP2, MMP9 %& [ % ik W] & [5%
7. “P=0.042, “P=0.006, L Lv-NC &4 Fhik,

H 4 CD147 EEEITZLARELH MDA-MB-231 HE7ER #00
Fig 4 Effects of silencing the CD147 gene on the proliferation of MDA-MB-231 cell line

7 A ~ C. DAPI 4 (4 W 22 40 it B3 2H . Lv-NC jge4u4d . Lv-shRNA-CD147 &4y
c. Lv-shRNA-CD147 jg&4uf ), ©P=0.036, &5 Lv-NC Jgiusf Lpig,

5 CD147 2FEE X ZLARELM T4-2 FHEEH R
Fig 5 Effects of silencing the CD/47 gene on the migration of T4-2 cell line
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Fig 6 Effects of silencing the CD/47 gene on protein expressions of B-catenin, MMP2, MMP9, and Bax in HCC70 cell line
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100 75, Moot TNBC B3t 17 75, o5 7L B 1
10% ~ 17%, TNBC & —Fi&fa FLE, HAMERRIR IR
FHAERAEAT A, HRZRMR | R K b is 3
mr. UTHEUEEZE . BRTURZE. HflnR L TNBC 3k
5y WAIRTT B HER-2 3o Fik LI O RE RV TT AN B0,
BOIRTT R RE MR & B Al AL 220097, AER U9 AR A e A 8ok
. WRIEL . 2R,

CD147 3L Fr 4 g 41 2 it 4 & & A B i & W+
(extracellular matrix metalloproteinase inducer, EMMPRIN),
e — e BERE IR ALRY . Tz A T i K R i 2 R
MESIEREER A, BT sk EABRER A Y, A CD147
o A LRI A 4, 4 basigin®, [ 40ARTE L AH
% M6 Bl 7. R NS HADI8GY, 5/ Bsaing/
gp42. KL OX47/CE-9, X8 HT7/5A11 ZE A5 [6] Fi & Hi i
AR RIEYE, AL 6 i N E anie o (e b s ph 1R
2 BCREK A & SR % E A RIRY iy 4 58— AT CD, %5
CD147, sy )@ N K44 ", BRErE %" # CD147 53 1
VRGBT RN A bR S B B o TR 1 (TR 4
Nl R ANE 2 Ry L AR by ik, H RS2 A IF
KANEIIE R, CDI4T fER N ATz, 46 b R i,
WA, PRI R ER . WEILR T 4. 20RO
Lanit, EFIMREANN, /N e 22 o 25 1,
{H CD147 fE1E ¥ Je R PR 2 b i KR GE, HALE
— SR AR AR B &, H 2 oA
HRIE, N ESGIREE R B AEMR A, RiEA
R e, B, CDI47 Kk # e,
FE MR iR 5 e . Irheg FR) S e 10 R I 87T Bl v
HEZMEN, BaiCEm@Eale, oS, g
HeL L i R AR s bR R R A N % A 2
tyaFEt CD147 JE A, TEER 4y g v il e BLEE A& ihyeg
PERREERYHE &, CD147 kil m, H 5 Mgy iE
FFERA I, KEWFEEY], CDI147 5B 4l (i
T JR BBl 2T e R 5 ) 254, W55 A4 MMP, fd Jifii
ZH 2 MMP /& 5 e i M B 35 48 v, B) 5 40 L A
FENBE R e e o PR, e N Ao T o A 5 e 25 i 2
HpebE A2, ¥, ShErk e, e %)
%",

FEHIFLIRE 5 CD147 BIAH GBS R B CD147 fE5L
BE g A b B Pk, SRR T g 2 A ) A e A
R i, d JA B JLP A s, il 4 CD147mRNA
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KT, R ILFLIRFE 4L 2R b CDI147mRNA Y26 35 58 1F # 41
SRR H A B E T m . A I ERY e, CD147 /Y
FRAW T, HSFMRE TNM o phEE . A
REAERKFEFZA 2 (C-erbB-2) o Fik¥y i EH
%, HfEigEZ Ak (ER), Z2FE=k (PR) RiXEMH
s TEAIE 4 BRI P FUR A v, CD147 Rk B
A EZER, SHIEREERE DM, CD147 &
FLIREEE K. HRBIREEH f-, CD147 EA Ptk EE LR
BAAFI AL ST P B3, HOERR bk & B A A
B, EFLRE B T, A bR CD147 &
BB BT &, 4R, BAFERERE D4R H
CD147 5y TR B T AR AR hidile ", MiR-
22/Spl/c-Myc (R a1 #% 3 ik _F I CD147 i i 172 2 7L A e
MR 2R ", XL A0 bk MDA-MB- 435 4%
Y CD147siRNA H 4% % 5K #% &, @ 1t CDI147siRNA {77, Bk
CD147 JE WK G, 5% FiHMEanif VEGFE, ik
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