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[(# E]BE . BHF5/D T RNA(small interfering RNA,siRNA) I 3EIH K A(cyclopilin A,CypA) B F IR X W 4E MK Hep-2
BT AE TR BB AR CHLE . 75 LR 3 A kr A ISR CypA BJ siRNA FEHMRE 1A Hep-2(CypA siRNA
4, HEYLBA X BB NC siRNA (2408 (NC siRNA £1) Fixt B4 (control 41), 18 real-time PCR(RT-PCR) il CypA K& CD147
mRNA 323K, Western blot #&il CypA .CD147 B F1F15, MIT $:A0 CypA SeHAtiHuA: & dh 2R R ; FH e eI B S B vl
CypA7E M55 41 BT P BV B ; Transwell BRI CypA 7EMEREANMIIR TR T RUVE A . 4658 - CypA siRNA B3 J B MR 41 o bk
Hep-2 ' CypA .CD147 # mRNA FI% [R5 /KT B 4K (P=0.000), CypA siRNA F4L/F ) Hep-2 A4 K18, &Y
BB M4, control 45 BE M0 (235.00423.90) \NC siRNA £ % (240.67x10.07) .CypA siRNA 47 (129.33+14.22) (F=40.460,P=
0.000) ; 542 J5 Hep—2 AHHEMITERE (F=497.124, P=0.000) {222 (F=129.787,P=0.000) #5711 B REAK, 4538 CypA R T HRE T
IR R HURR Hep—2 HOIEFEFRRITRERE ST, ALKV RB S50 H CD147 MRBA X,

[£833 )N TI RNA; SEIRE A Hep-2 HUMIHE ;1Y 5 {752

[RE% %S |R739.65 [SkBRAR]A (407 B #1]2015-10-10

Effects of silencing Cyclophilin A by siRNA

on proliferation and metastasis in Hep-2 cells
Wang Zhijuan ,Zhang Yuedong,Liu Zhou,Bai Lu,Zhou Jianrong
(Department of Otolaryngology, The First Affiliated Hospital of Chongging Medical University)

[ Abstract |Objective : To investigate the effect of silencing cyclopilin A(CypA) expression on proliferation ,migration and invasion of
laryngeal carcinoma cell line Hep—2 and its mechanism. Methods :siRNAs targeting CypA and negative control siRNA were transfected
into Hep-2 cells. Real-time PCR(qRT-PCR) was used to detect the mRNA expression of CypA and CD147. Protein expression of CypA
and CD147 was detected by Western blot. The impact of CypA on cell growth was detected by MTT assay. Colony formation assay was
used to examine the role of CypA in cell proliferation. Transwell test was used to test the invasion and migration ability of Hep-2 cells.
Results :siRNA CypA markedly decreased both mRNA and protein expression of CypA and CD147(P=0.000). Knockdown of CypA
significantly down-regulated the mRNA and protein expression of CD147(P=0.000). siRNA CypA reduced the proliferation and colony
formation, and the number of colonies was significantly lower in CypA siRNA group(129.33 + 14.22) than in control group(235.00 *
23.90) and NC siRNA group(240.67 + 10.07) (F=40.460, P=0.000) ; the migration(F=497.124,P=0.000) and invasion(F=129.787,P=
0.000) ability of Hep~2 cells was distinctly decreased. Conclusion;Down~regulation of CypA can inhibit the proliferation, migration
and invasion ability of Hep-2 cells, which may due to the decrease of CD147.
[Key words ]small interfering RNA ;cyclopilin A ;Hep-2 cell line; proliferation jinvasion
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W IR 2 Sk TR B L B S R 2 — | W R
R 40 M (laryngeal squamous cell carcinoma, .SCC)
RHETRAREERR 2 99%07, LSCC B A
WREIDUVFER TR . BEIER LSCC BIIEITR
&AL FARVAYT JSHATT Ffb #yr ik, LSCC B
5 AR F RS R —E R E MRS, SR T B R AW
TR EAE, REER KRB
MRAN R R B E TR EERERY, i, &
RSP LT TR R AP AR T+ 0E
o

FIHE A(cyclophilin A,Cyp A)J& SB35
BT A WABEANSESEHEE, CypA BAIIHELE
i Jz 5 #4) B ( peptidyl —prolyl cis—trans isomerase ,
PPlase) &1, BN E A RWTBMEE  TEEH K
A AT RE & # E R B EEZIERS, CypA £S5
5EFEMER LR, SRR ERES L LE
PRI IEAE S , RIS R I, CypA FAELE R |
JBRRIE S B M T R Rk, S 5 MR R
é‘:‘.ﬁ%[“_lﬂo

RIHARSY &2 Bl CypA FEMRRRAA AP BYRIZEE
WIS A AN WIS (AEWRE P A Y2 E X
HLRI R ARTE R, A SRR A7 F A RNA THEARIT
2R Hep-2 4+ CypA MR, K CypA HXtHep—
2 YAfIE T AR ZRT S Oy T R e S L FT BE R 3
FHLHL.

1 #MRIEFE

11 ## m

AW AR Hep-2 (P ER £ BB HME ) ; RP-
MI1640 B57E3E RS MTT(Sigma A &), {4 i (Hyclone
4> H]) ; Lipofectamine RNAIMAX i3 . 514 (Invitrogen 22 F] ) ;
FLEAB MY CypA siRNA FVEXS B sIRNA (L35 B I 205,
ARAEBRLA]) s Total RNA SRIAF] %% R & FOtE#
PCR &7 & (TaKaRa A7) ; CypA .CD147 Hi4& (Abcam /A7),
B-actin HT& HRP #RiE ML EHT R [G HRP ARiZHILFEHT
/N IgG R IEBRAEYH ARG IR A ), RIPA HER (B K
2> 8)) ; Transwell /N2 (Millipore 23 7] ) , Matrigel 255 & (BD 2
),
1.2 F&k
1.2.1 ZHMINEFE  Hep-2 HMITE S 10% /R4 MLIFH) RPMI-
1640 $EFEEHF 37 C,5% CO, WANBE R TR,
1.2.2 HIMEEEY FMiE d MR 3x10° NALEM T 6 LR
%, FFA R G BEIA B 60%~80%J5 , 1% HR¥E YL ik Lipo-

fectamine RNAIMAX #AEJLHA T4 4 siRNA, CypA siRNA
P IE X 4% K 5’ ~GUCCCAAAGACAGCAGAAATT-3" , X
4 % 5’ -UUUCUGCUGUCUUUGGGACTT-3" ;NC siRNA ¥
PIIF 4% R 5’ -UUCUCCGAACGUGUCACGUTT-3" , i X &EH
5’ —ACGUGACACGUUCGGAGAATT-3" ,4~6 h B & b
4 IfL7E (¥ RPMI-1640 3557 B4k S IF 24~48 h #HAT/5 425
55, SKESAT R 3 4 R HR4H (control 2) R AL A Hep-2 48
T ; BATEST BR4H (NC siRNA #1) 35 NC siRNA ¥4 Hep-2 40
JL; SR (CypA siRNA £1)% CypA siRNA $5LEHep-2 4
f,

1.2.3 qRT-PCR #:iill Hep-2 400 CypA K CD147 mRNA 3%
5 Trizol 34 AR EUEZH 5 RNA B R 5L cDNA, 3R
Fi SYBR Green ¥:3E4T qRT-PCR #:7 Hep—2 ZRM CypA X
CD147 mRNA HRIXKF, 4381t B-actin CypA ,CD147
2|#, B-actin Filf.:5'-CATGTACGTTGCTATCCAGGC-3",
TF##:5 -CTCCTTAATGTCACGCACGAT -3’ ;CypA LifF: 5'-
GGTCTTTGGCAAAGTGAAAGAA-3’, Fi#f:5’-TCCACAGTC-
AGCAATGGTGATC-3";CD147 [ 1% :5’ ~AGCAGAGGTG G-
GTGCGGG-3", Filf.5 -TGCTGGTGGTAGGTGGCCT-3 , Rt
1RZH 5 uL 34k (SYBR® Premix Ex Tag 11),04 pL .7
#5147,1 WL cDNA,32 wL DEPC, M ZMHR. BAHE 95 C
30s,2J5 95 °C 55,60 C 30 s,3L 40 NMEF, HHHEH
mRNA FYFERT A KR 220 HHEAR, B MERIRE 3
MRS, ERER 3K,

1.2.4 Western blot 4 Hep—2 4HME CypA & CD147 BHR
¥ AEAAEEERREES,BCA RN EEOIRE,
FIF SDS-PAGE BBk 5B A W EOHR%EE PVDF K |
5% B RE Ik B IS, N B-actin (1:2 000) ,CypA (1:500) ,
CD147(1:1 000)Piik ACHEE AW, 1 x TBST(1%Tween-20,
TBS)ELPE 2 ¥R, 10 min/IR , AR “H0(1:2 000)37 CIEE 2 h,
A%k B8 Image—Pro Plus BT KB (404, H Y
BHMREER AN SR EE U IERSE , Frigs R Ak
HHMEDHN SR, ERER 3K,

125 MTTEMAMATM AR e WAEES 24 h MM,
KL TLARI AR 2x10° 4, BFH 200 L #EF/ T 96 fLAR
WA BIFERESR 0.24.48.72.96,120 h FEELINA 20 pL.
MTT W (5 mg/mL), 2R 4 h 5, |E B, BfLMA
150 pL DMSO, #&% 10 min, fli /= WIS M58 2R . THEIR
X 570 nm AL 2 & FL ARG (absorbance , A)H , A {H
RYAABAR I TE] AR AL AR, I A K ek, BRI 6 1
HEL, LB HEE 3K,

1.2.6 PRSI RIS ER 24 h
FI4n e, LA FL 200 AALERE T 6 FLAR S, 1% 3 M FATAL,
37 °C,5% CO, ¥55% 14 4% LR P REE , SR ERE, B
AR, TTHORT S0 MMM e, SKIREHR 3K,
1.2.7 Transwell LI MR MTR BREESTT IWEFEY
24 h B4, TS 4L B0, BT ILTE B RPMI1640 55 B8 07
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I, B IZIRRT , Transwell /NEEH EZ A 400 wL &
5x10* AR R, FEMA 600 wL 5645374, 37 °C,5%
CO, H55% 24 h, BUH/INE 4% 2 R P REEE , 45 g6,
BIBEIAEE, FEALPkRE 5 SREFE BRI, SERES 3
W, RFBII I, FHV VR 0 G I3 RPMI1640 1% 7% 5L 5 B¢
Matrigel FEFUE (1:9) 5 X515 T Transwell ANl T T
HAL 35 wL,37 CHAA R, FFHEERE S, FIEIMTE RPMI-
1640 i #=3/K 4k 30 min, HAALIRFIAHMIERS L5, 37 CHy
75 50 h, HUB/NE 492 5 PR , 45 SR e 6, 05 dn
5, BEALPEE 5 MEFHE BUOFME ., SCRER 3K,
13 %itdsE

K HI SPSS 20.0 # A AT GE 2440 . RGBT B
B+ ARUERE (x £ 5) IR, qRT-PCR ,Western blot . -4 5 k& A
138 I8 20045 A2 [B] L 5ok FH S IR 38 22404, PR L
K FH Bonferroni 32 ; A= 1 i1 £k 435 5 R FH 8 &2 I 229007
Kk i «=0.05,

2 & R

2.1 qRT-PCR #: 48, CypA .CD147 mRNA #9 & ik

qRT-PCR %53 8 7R ,CypA mRNA 235 7K 251 K .
control ZH (1.002 + 0.001) ,NC siRNA £H (1.065 + 0.042) , CypA
siRNA £1(0.299 + 0.034) ,3 41 2% A Gui 2438 X (F=570.628,
P=0.000), Wil LS R R CypA siRNA 41 CypA mRNA
ZFEIRIK AT T control 21 5 NC siRNA 41 i Fp&, 22 57 H
A G2 3 L (Poa=0.000, Pyc a=0.000) ; control £ Fl NC
siRNA 2125 57 040112435 L (P=0.141) (8 1A), CD147 mRNA
HZEENEOLA : control 4H(1.012 +0.007) ,NC siRNA £H(1.060 +
0.039) &, CypA siRNA #H (0.542 +0.059) ,3 2= F A G it#
T X (F=147.355,P=0.000) , PIPA LLEL5 R IR CypA siRNA
2l CD147 mRNA #{ X} F control 41 & NC siRNA #H B & &
i, 225 HAT G124 38 L (P =0.000, Pyc 41xa=0.000) ; control
ZHFN NC siRNA 25 R G817 X (P=0.589) (€] 1B),

=15 g 15

o ®

Z1.0 z 10

5 = a
%05 a Z 05

E ~

. e

200 g 00

o control NC siRNA CypA siRNA control  NC siRNA CypA siRNA

A. CypA mRNA HIXH ik it B. CD147 mRNA HHXf ik it
a: 5 control 41} NC siRNA ALY, 22 A Geit# 8 X, P< 0.05
E 1 CypA siRNA X} Hep-2 4Hffi CypA.CD147 mRNA B0
Fig.1 Effects of CypA siRNA on mRNA of CypA and CD147
in Hep-2 cells

2.2 Western blot #-7] 48 if, CypA .CD147 & & #9 & &
Western blot # il 4% 5 i 7/~ |, control ZH \NC siRNA 4 |

CypA siRNA 41 CypA & P15 7K 43514 (0.997 + 0.056)

(0.974 +0.041) . (0.200 + 0.014) ,3 HZEF A G2 L (F=

371.983,P=0.000), FiF L4537 CypA siRNA 41 CypA
B FFE KK FHE control 21 5 NC siRNA 4HBH b F&AI%, 22 57 H
£ G125 3 S (P =0.000 , Pyc s =0.000) ; control £ Fl NC
siRNA 222 5 45247 L (P=1.000), CD147 & H&KEK
- 433114 : control ZH (1.000 +0.116) ,NC siRNA £ (1.028 +
0.041) ,CypA siRNA #(0.541 +0.050) ,3 HHERA L4
X (F=38.202,P=0.000), P L4537~ CypA siRNA ZH
CD147 & P15 7K 45 control ZH K NC siRNA £ B i B,
26 5 BA B2 38 U (Praw=0.001 , Pyc qxy=0.001) ; control £
H1 NC siRNA 2025 7 T4t it L (P =1.000) (/& 2)

control  NCsiRNA CypA siRNA

CypA “ -

CDh147 ©
A. Western blot £l 4% 5

15 o 15
o E
ﬁ 1.0 o 1o
o i =
Ej 05 v E 0.5
& a
Q0. 2

o

o
=
=)

control  NC siRNA CypA siRNA control  NC siRNA CypA siRNA
B. CypA H &AL C. CD147 KAk
a: 5 control 41K NCsiRNA 41 L, 2% A G245 X, P< 0.05

B2 #P%l CypA RiXEXt CypA.CD147 BBERIEHIZM
Fig.2 Effects of CypA specific siRNA on protein of CypA and
CD147 in Hep-2 cells

2.3  MTT ::5#7 CypA siRNA #:34 3¢ Hep-2 fmie A K49 %7

MTT %434 T control 20 NC siRNA 41 .CypA siRNA 41
3 AN RefE ., SERANE 3 TR, CypA siRNA 4141
Y A BE 48 control 2H (P=0.000) & NC siRNA £ (P=0.000)
B V88 (F =1 163.392, P=0.000; F 45=165.724 , P=0.000 ;
F s 31.01=34.035,P=0.000) ; ifif NC siRNA Flcontrol ZH 4 ifd
AR TG B 25 5 (P=0.687) ,

3 =
-o~ control4]

& NCsiRNA 41
—a— CypA siRNA 4]

e’ 2 3 4 5 6
Bfal(d)
a: 5 control 41 &% NCsiRNA AL, 22 RA S 1HFE X, P<0.05
3 CypA siRNA #i#| Hep-2 4R A 5 i %
Fig.3 CypA siRNA inhibits the growth of Hep-2 cells

24 FARFEHELFE S5 CypA siRNA 4% 3 3t Hep-2 486 5
&t %5vm

TIRETE 4SS i 7R, control ZH NC siRNA 4 CypA siRNA
21 40 0 7 R B4y I k7 (235.00 + 23.90) | (240.67 + 10.07) |
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(129.33 + 14.22),3 2 F7A Fit2E 5 L (F=40460,P=0.000) ,
WA et SR 7R CypA siRNA 4 21 i 7 R 048 control 21
F NC siRNA 208 @ d /b | 22 7 BA Gt 38 L (P =0.001,
Py ari=0.001) ; control ZHF1 NC siRNA 21 25 7 4523 X
(P=1.000) (& 4),

NC siRNA 4

CypA siRNA 4

control#

A PR TERELS R
300-

X 200

90 vE L

control4l NC siRNA 41 CypA siRNA 41
B. 4l seRERC LA
B 4 CypA siRNA il Hep-2 ARa5EFER AL
Fig.4 CypA siBRNA inhibits the clone of Hep-2 cells

2.5 CypA siRNA #% 4 3} Hep-2 2 it 4 A2 &AL A ¥R

{E Transwell ITEFESLEGH, control 41 \NC siRNA £ .CypA
siRNA ZH 240 i %0 514 (130.20 + 3.70) , (135.40 + 6.32)
(35.13 £2.50),3 HH2EFA G4 L (F=479.124,P=0.000) ,
W L # 45 R S7R CypA siRNA 2 B9 57 40 i 204K control
41 B NC siRNA 20 izl , 22 A GE 12738 L (P =0.000
Pyc s =0.000) , control ZH 1 NC siRNA £ 2 F 402475 X
(P=0.611) (& 5),

B. NC siRNA 4

A AT T YR
oS qﬁ BT 342 e :
™0 < 3% .1’1 i C
X \ SN d N 0 By
;* wi:\ \.’? .d..‘.d c““\«\l{)‘ .;\\,&b é&\“
?"-.u Te a¥p. .‘V* S o
C. CypA siRNA 4] D. 3 ZH 2R NRAH MU B LA

E5 #M%l CypA RikFHF Hep-2 MARAIEREES(200% )
Fig.5 CypA siRNA inhibits the ability of migration(200 x )

Transwell (28525 | 421 FF IR AR5 50N control 4
(89.20 + 7.47) ,NC siRNA £ (86.40 + 6.45) &% CypA siRNA &1
(21.00 £2.42) 3 HEFAGIHEE L (F=129.787,P=0.000) ,
T 9 L3 45 S B CypA siRNA 41 A9 28 iR 41 i 2048 control
21 52 NC siRNA ZH B S 3ol 21> ( Py =0.000 , Py s =0.000) , con—
trol 27 NC siRNA 4257507 1734 X (P=1.000) ([ 6) .,

"ﬁi"ﬂ?!": ‘
Mra NG
‘S.‘,ﬁj&{"l NUALF .:,'31' S L SRSy

A. controll 21 VA 41
150
o
5
L »
2 B D >
& v WP
o ; &
W« o

D. 3 4 AN MR g

E 6 Ml CypA Rix/5HNH Hep-2 MAaHIBRZEEEF1(200 % )
Fig.6 CypA siRNA inhibits the ability of invasion (200 x )

C. CypA siRNA 4

3 i i

CypA SRR R R h A B — 5, R P
KA, CypA B9 PPlase M (RS B A RN
IHRER R HE , A AL A BT AR AL T P AR, CypA
YENFAHB, Had Rk vl 2 58058 F pB =, %t
240 i S SR | S A iR il R rh R B
YERI19, CypA TERALYERI S5 5 GBS v T
9 22 D) BE 38 1 Ho A0 i R 11 32 K CD147 & A5A4E
FIIM, CD147 2 —FhBs RS 1, J& T e sk A
FEAIE , FEVF 22 M g o i 3Rk - 5 R i) & A
KA K, CD147 LAY i A2 e &/ o <6 T 2 1
fiff (matrix metallo proteinases, MMPs) i 5 A+, fig
B MMPs £ik  fRBEMIRERZE ., CD147 Hpi LB
FEVE 22 A I rh s Rk, Hol k5 5 iAT 4E 4 Y
H MMPs £ A {2 i g (= 2805,

FERTBRAS 3 B 1R AL % B CypA
FEMR ISP I R IR IR F S AW T, HE
BT L T 5 e i 1) & 2 BUR RRAFAE R DI &R L {H L
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ELRAE Y20 B B MR TE 2 A BT5E A A RNA
FREA , $ b F & BRAH T CypA #YsiRNA F5
W98 4 Hep~2, 338 3% qRT—PCR F1Western blot
Fll CypA BRI, 48R B/~ CypA siRNA 7E mRNA
MEEKEE B H CypA Bk, MELELE
B T A,

MTT BRI 40 A K 4R AR R SE e 5 R
FH T CypA WKL AT MHIMEE Hep-2 404
KX R CypA SHBEAMRAHIES X, ALEE
i#id qRT- PCR 1 Western blot £l T & CypA %
iAJG CD147 mRNA FIEQMRBHER, EREWHT

i CypA ByKIAJG ,CD147 mRNA MEH K RXH

ZH T HEAH B LR, A RNAD T3R8
ARUTERMEE MR Hep-2 o CD147 MK, (IR T
Hep-2 ZHMI7E/R Y SN BYIB B RE 1™, X168 CypA
XFCD147 MR B E B —EWHET/ER, B CypA
5 CD147 MEAERFF S 5 R AR ASET R,
AMRER,CypA Bl 5 EHEAERARER
K CD147 A E/E A ¥TE Edk1/2 342 DNA
B, TE A 2457 BRI AL 7S Y 9 L0 R
P Bz AR N B S Fh R R T, AT AR 2 4 1
FEUS FERBRARIE S, CypA @it CD147 3416 Erk1/2 Fi
P38 {55 AR (R A ARG FHIT, SR, CypA 5
CD147 A8 H. 4 F V817 M3 9 40 R 1 7 1) B L 1
FrdE—2BRF5E
KEPFFIUER, CypA 1 CD147 ZEMIETH 17
ROREEREER. CypA BBRBAFELZ
Tt 25 40tk SK-Hepl 4UREETREHE 1230 HafkeE Sy,
FHAEBEESE BT EE 12 HAD18G/CD147 5 annexin
I I EAEF, {23 Rho/ROCK 15 53 B8 B T 40 Ui
ZHHIRIBT K BRI P, SRTW CypA- CD147 M EAE
PR BEAR SR B A MR R 2B 5% iR R T4
ATHFRER, A LBRIFFOEI CypA £ siRNA
QR RIBEAM Hep—2, F A Transwell He3E 47 MR8 40
MR ERERRLE ., IRAIBEE CypA XX
R, BB A A AR 28 BB RE B2 055 . XU
B ,CypA 5 CD147 #H H.1F A 4t [&] ¥8 19 Mk 9 40
Hep-2 {228 R RE ST, Wi H A2 20 B AR
I BE5 MMPs B9/ 44 %, CD147 Ei%S MMPs
2R 35 T2 12 20 B 4/ 38 TR A okt , 78 ARl B & A
MR RIS BB, 7EREAHM Hep-2,
T CypA J5 CD147 MR B W Z B TIH , H ik
MMPs )35 B 15t B 2 R AR, AT 30 i /2

FRES W,

2 EFTR AP STE T RNAT FHREARI HIHg
FEANAE Hep-2 PEHE CypA FiXJT , W40 M Y1
AR ETHREEY B ERI, KRBT
T8 CypA 5% CD147 WFRIKH X, M BAESF
PRITES S HEARRT, BRTHWHRER IS
R — SR ST IR T SR 2Rl , L BURE CypA
Re—MEERS M AT RS .

2 F X W
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2 7 Wy ] R PR R ) B0 B 1 T B R B £ S B

FEBLF K LFFR TR AR E B L ERS L XM, ek
(1. EREPRERRILEERCME MR 2. BRERAEWRILEERB OHISM 3. JLER T BEAERERERRH:
AR JIRFERTE SRS LERERR RS TR EALEE B 400014)

(8 E]BE. YT MBI 6 FR B (atrial septal defect, ASD)EF4E 8543555 ASD HOST 30 L SUB ZIH 0L R IL
BAEYHENS, ik 15 L/NEVESSMRT A G TR OB 185 | T BRI SRR B AL Yy n] pef# ASD 31888, A
JEAT OB R A AR EHEROR M B H RN, T 1A 3 MR 6 MAKINMASLI 3 R, KiERRMRASNESE
T3 B 7 o YRR 5 2 O 1A A R R T 2 £8. 7 (hematoxylin—eosin staining, HE ) WEE J& Bl 4 23 19 R 5E AT , BERR #,
FE {437 (enzyme-linked immunosorbent assay,ELISA)‘Y)\“Ui%ml?% H A -6(interleukin-6,TL-6)/K ¥, ZR BT 3 Hg#isk
W, Hoak 12 R zh Ittt T ASD 3 R RARE R MUY HHIEREE S RIE, BFEREAHIEBUERK,
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