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HESFanfie ) Ak Fn LC3IY £ ik, 45 T Cav-1 siRNA#YESFanie 5 BT474 40 i3k 32 it B kAo
LC31694E A & %4 £ % ; BT47440) 42 ESFsiCav-1(ESF cells transfected with Cav-1 siRNA)%8 e 4k3%
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Research on the Effects of Caveolin-1 siRNA on the Expression of

Autophagosome in Fibroblasts Co-cultured with Breast Cancer Cells
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('College of Basic Medicine, Nanchang University, Nanchang 330006, China;
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Abstract In order to explore the correlation between Caveolin-1 (Cav-1) and autophagosome and its role

in breast cancer cells, sSiIRNAs were used to interfere with Cav-1 expression in fibroblast line ESF in this study.

qRT-PCR and Western blot were used to determine the effect of siRNA interfering Cav-1 expression in ESF cells.

Breast cancer cell lines BT474 and ESF were co-cultured by Transwell insert. The effect of Cav-1 siRNA on the

expression of autophagosome in ESF cells was examined by monodansylcadaverin (MDC) staining and laser con-

focal microscopy. The effect of Cav-1 siRNA on the expression of microtubule-associated protein 1 light chain 3 II
(LC3II) in ESF cells was examined by qRT-PCR and Western blot. The proliferation and viability of BT474 cells
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were measured by CCK-8 assay. The results showed that Cav-1 expression in ESFsiCav-1 (ESF cells transfected

with Cav-1 siRNA) was downregulated by siRNA targeting Cav-1. The expressions of LC3II and autophagosome

in ESF cells were increased by Cav-1 siRNA, and enhanced significantly in the co-culture of ESFsiCav-1 and

BT474 cells. The proliferation of BT474 cells was significantly faster under the condition of co-culture of BT474

cells and ESFsiCav-1 cells. These findings suggested that Cav-1 siRNA promoted the expression of LC3II and

autophagosome in fibroblasts co-cultured with breast cancer cells and Cav-1 siRNA accelerated the proliferation

of breast cancer cell co-cultured with fibroblasts.
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1 MRIERZE
1.1 w8t

N BCET 44l g A% CCC-ESF-1(No.3111C0001-
CCC000108, SCH{FR ESF)K F H [ B2 27 Ao e ik
fih D= 20 7 P 40 i 0y AL 41 AR BT 474 (No.
TCHul43)>k B o [E B2 B b AR ar k22w b 40
Jf4)%; Lipofectamine™ 2000/ 5 Life Tech-Invitrogen
A w); Cav-1 sSIRNAB U K& i Bl i B 8w 52 L
LC3II5 19 i1 2B TRECR ) AT FR 2 7] 45 1 Cav-1
YUK H Santa Cruz/A #); LC3IIPiAIE H & F AB-
GENT 2 7); DMEM-HEJR¥ A Life Tech-GIBCO
/y#]; Revert aid first strand cDNA synthesis kit H
Fermentas A 7] ; qRT-PCRIAFIQ SYBR Green Super-
mixfISuper Real Premix Plus(with SYBR Green 1)73
50 F Bio-Rad AR AR A=A BHE b 3t A7 BR 2 7] 5 Tran-
swell insert(0.4 pm pore size)l’J H Fisher Scientific/A
F); FRPHE G R % (monodansylcadaverin, MDC)J
H Sigma/\ 7); Cell Counting Kit-8i 5/ [4 Dojindo
NS
1.2 7%
121 fiesdiedsd i ESFAIIRAIBTA7441 /i
JHNFE 10% FBSI# DMEM-HEFFEH , 31100 U/mL
HRARREM100 ng/mLEERF 2, B 137 °C. 5% COHT
TR . A AR K 2R 80%~90%3I & I, AT 1%
fRR5 9% . ESFANMRIBTA7440 fILEE %07, Jokehs 7%
B A Transwell insert ] 55 7= i, AR 5206 H sk 43
AR . Fr RS IR 40 BRI B IS, PR T
Y B Transwell insert 30240 L 045 BE ) 35 72 A0
HEAT LSRR, JLEL IR0 40 AN LB, (HAE ] — 5%
FEWR, AR FE O B (K ).
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(A) Transwell insert (B) Transwell insert
(0.4 pm pore size) (0.4 pm pore size)
x r's
s® L]
T o 44— BT474 fa ¢ 4— ESF
A 4— ESF } s < BT474

A: ESFAN IR AE R 370, BTATAGN 0B FI {1 Transwell insert {4 A B5 95485, B: BT47440 30 /0 5% F7 M, ESF4I 4R/ Transwell insert {4 A
IRHR o PR ERS IR AN I A S

A: ESF cells cultured on the bottom of culture plates with BT474 cells cultured on the Transwell inserts which was placed into the culture plates; B:

BT474 cells cultured on the bottom of culture plates with ESF cells cultured on the Transwell inserts. The experiments were performed on the cells cul-

tured on the bottom of culture plates.

El1 ESFZHAE/BT4744RA0 L1555
Fig.1 Co-culture of ESF cells and BT474 cells

%1 Caveolin-1 siRNAF7!
Table 1 The sequences of Caveolin-1 siRNA

siIRNA 741 FFA(5'—3")

siRNA groups Sequences (5'—3")

siRNA-1 GCG ACC CUAAACACC UCAATT UUG AGG UGU UUA GGG UCG CTT
siRNA-2 CCU UCA CUG UGA CGA AAU ATT UAU UUC GUC ACA GUG AAG GTT
siRNA-3 GCC GUG UCU AUU CCA UCU ATT UAG AUG GAA UAG ACA CGG CTT

Negative control

UUC UCC GAA CGU GUC ACG UTT ACG UGA CAC GUU CGG AGA ATT

1.2.2 Caveolin-1 siRNASm Aodt e

Cav-1 siRNA pumol/L), i 7] 5[4 1 pL(10 umol/L), cDNA 8 pL(10

FEo A1 HR0.5x10%/L 4N, &iF T DMEM-HE
TR, FERh T 247U G IR A 40 0 A2 K 28 70%~80%
JC A IR, HIJE ML 55 IR 0 40 i 39K, 4% M Lipo-
fectamine™ 20001 71 36 ] T EAT FE 4 o ol 2 4 4
Jfd Cav-1 siRNA¥; 534174 - siRNA-141. siRNA-2
4. siRNA-341. NC(negative control)4i. BC(blank
control)ZL fIl EV(empty vector)ZH. #YLf5h59%24 h,
K HI QRT-PCREG I Cav-111155 5% . Y5 1597 48 h,
K H Western bloth il Cav-145 1 FRA o

123 gRT-PCR  Trizol- 2L EAHEH AN 5 RNA,
PLDEPC-H,O Xy X} f | B2 pL RNA# L, Merinton
SMA4000%3 73 G FE VAT I, WL Dasonsos Dasoso
FUARL S 3% 282 P A WO U, T 5 RN A MR, H I
RNASRIUTUR . 2.0<Daeonso<2.3, W) LA A2 J5 2L 10
BRSNS o TSR A cDNA: 5 RNAATE 11 nL(Z)
0.6~0.8 ng), BEHLT 1) 1 pL, 5xReaction Buffer 4 pL,
RiboLock™ RNasefl#fil7] 1 uL(20 U/uL), 10 mmol/L
dNTP(mix) 2 uL, Revert Aid™ M-MmLvi¥i % 5 [
1 pL, SAEFI20 pL; 25 °C 5 min, 37 °C 60 min, 70 °C
5 min% 1E MY, 20 °CLRAF cDNA. PCRY™H [ j :
IQ SYBR Green Supermix 10 pL, Jlii[a) 5471 nlL(10

pumol/L), MAAFI20 pL. 50 °C 3 min, 95 °C 3 min;
95 °C 10 s(Cav-1 SiRNA)E95 °C 5 s(LC3II), 63.5 °C 30 s
(Cav-1 siRNA)EZ60 °C 34 s(LC3II), 40MEH; 72 °C
7 minfEH; KR 265 °C~95 °C, JiLEELL0.5 °C/10 s
A BT SR8 45 B O E f PCRAMT R
Bio-rad CFX Manager H 34748 #lit .. LC3II
L5 N 5'-AAC ATG AGC GAG TTG GTC
AAG-3"; N5 : 5-GCT CGT AGA TGT CCG
CGAT-3'.

124 Western bloty 47 AN A ZEAAIR, 4 °CHLfi
30 min, BCAVEME &, SRS i bniE i v S0 i
IR EIREE . 8% NI IEIL B UK , RFIKIE 20 gtk
F, ¥ 8 2 PVDFIE, 5% 2 HR2F9hdst i, —dis il
EPBS. 0.1% Tween-20F15%% 5 2F IR &, N
ZIRA W 4 cCRb, YRR G I\ —$1, ECLZ {4,
Image JERAF 70 B 82kt Y% B

1.2.5 MDC# & Bt & BB Fe A7
SIS 4y 21 BT474/ESFILREFR4]. BT474/ESFsiCav-
1(ESF transfected with Cav-1 siRNA)JLE: 7241, ESF
PR S A M ESFsiCav-1 ¥ is 241 . ESFAI AU ER
ESFsiCav- 141 e+ 6 FLEFFRIR (R %), € 5557,
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FEFLAN IR B g 2% 10° . FR4l SR Is BEJS, 048R T
BT47441 o 1) Transwell insert(_ % )5 21 41 fg £ EE
(1) 6 LS IR T LB 7, B MRS I A e ph T
6FLIEEFRIR, TE 3597 . B59748 hin, LBREGIRIE, 4%
1) 22 88 A 7] 52 40 ., PBSWEVATE 4l Jf, MDC %ty
FRic i e F A4 50 pmol/L MDC-PBS# i
AN, 37 °CHEEIY F 30 min, PBSTEYL 5 7E B0t
LR WME T IS, M, Image-Pro PlusiK {455
T GRS

1.2.6 Cell counting kit-8(CCK-8)52 %  BT47441l )iy
B AE 24 4L 15 TR0, W He R T ESFAH L (1) Transwell
insertffi A\ 24fL 15 TR IR AT AL B 95 . SEIG AN
BT474 5055 724 . BT474/ESFALE: 3741 A BT474/
ESFsiCav-1JL5 3741 . BRI SANRAL, 20 IHER 7
%51,2,3,4, 5 d, iHECCK-8 Kitiii 15, &L HA20 uL
CCK-8¥% i, Fi R MMM A 1~3 h, WAL TR
100 pLiEAFE 296 LA, HABEFR(, 450 nm KAk
I W A

127 %it3 a4 SPSS Statistics 17.0% 144511
ALALFE S IO H S50 45 K H mean+S.D. 38N, 4L
) ) B L IR e 56, P<0.05 K 25 5 FLAT i .

(A)

Relative Cav-1
mRNA expression

BC NC EV  siRNA-1 siRNA-2 siRNA-3

2 H#HR
2.1 siRNAT# BT 4 ABEESFR A Cav-1

i T i€ Cav-1 siRNAKL Y Ji5 6t ESFAI i & 1A
Cav-111 TR H, Cav-1 siRNAK: Y ESFAH i J5 15
7524 h148 h, KT qQRT-PCR il Western blot J7 724 il
UL ESFA L Cav-112IA , e T T 5 825250 1
Cav-1 siRNA. E2A57%, sSIRNA-2525 20 3 1
T kW] &, %41 Cav-1 mRNAE K 838 T 3
b -S540 (P<0.05), siRNA-141H1 siRNA-34H 535
5siRNA- 24 8k BCAL L, Cav-1 mRNAFKIE K VA
WEZE 5T (P<0.05), KEI2BAIK 2CE R, siRNA-14.
siRNA-2Z Fil siRNA-341 1] Cav-155 [1RIE KT B3
T XL (P<0.05), K B] siRNAF AUt T4 T ESF
A MUK IA Cav-1. 25 qRT-PCRF1 Western blotf) 45 5,
JEPESIRNA-25ZI0 A F - J5 255
2.2 Cav-1 siRNA L4 20 A B IR R BR RS
4+ EALC3IERIA

¥ ESFsiCav- 141 M L5 7L IR 40 i SL 55 5%, £
M Cav-1 siRNAXS AT 4E4H M B WA bR & v B A
LC3EIE 5. Cav-1 siRNA¥: s ESF4I iU 5 1%
7548 hA160 h, KM qRT-PCRF1 Western blot 7724 il

G

GAPDH e i a—

BC NC  EV siRNA-1 siRNA-2 siRNA-3

%

*

1.50 *
£125

73]

o 1.00

S

o,

5 0.75

=)

'8 0.50

2

2.0.25
0

Relative Cav-1

BC NC EV siRNA-1 siRNA-2 siRNA-3

A: qQRT-PCRAG I % YL A 1] [ Cav-1 siRNAJF 41 4 ESFAN I 3% ik Cav-1 mRNA TN . 1525 (A0 R4L(BO) L AL, siRNA-14H. siRNA-24H il
SiRNA-34] Cav-1 mRNAZIE 2 N if(P<0.05), siRNA-241Cav-1 mRNAZ ik 73 1) 5 siRNA- 141 8isiRNA-341 i 22 547 W 2 M (P<0.05); B. C:
Western blotferill % 4 A [7] ({1 Cav-1 siRNAJTS X ESFAN AL Cav-1 82 ) TR, L2 PR AL ELAR, siRNA-1ZH. siRNA-241FlIsiRNA-341
Cav-11E FIRIA 35 F(P<0.05). BC: 25X [IXHRAL; NC: BITEX IRAL; BV: X8k 41; GAPDH: T iliWe-3-WEmR i U, A S . *P<0.05.
A: gRT-PCR was conducted to analyze the interfering efficiency of transfecting different sequences of Cav-1 siRNAs into ESF cells at mRNA level.
The expressions of Cav-/ mRNA were declined using siRNA in the groups of siRNA-1, siRNA-2 and siRNA-3 compared to that of blank control
(P<0.05). Interference with Cav-1 siRNA-2 exhibited a more potent inhibitory effect than siRNA-1 or siRNA-3 (P<0.05). B,C: Western blot was con-
ducted to analyze the interfering efficiency of transfecting different sequences of Cav-1 siRNAs into ESF cells at protein level. The expressions of Cav-1
protein were declined in the groups of siRNA-1, siRNA-2 and siRNA-3 compared to that of blank control (£<0.05). BC: blank control; NC: negative
control; EV: empty vector; GAPDH: glyceraldehyde-3-phosphate dehydrogenase, which was used as an internal control. *P<0.05.
El2 Cav-1siRNATIHESFAMECav-1RIRIE
Fig.2 Cav-1 siRNA downregulated the expression of Cav-1 in ESF cells



216

(A)
%
E
* *
1.6
14
=5 12 |
SERRS
T g 1.0 * *
N g 3.0 r
0% 08 - 05
';;; 0.6 =S
©r 04 §§ 2.0 F *
& o.g 2ELs |
S5 10 F
=5 1
¥ S A
v ‘mm\@ e ®E 05
v ,‘D(’\bc\?) 0 N L
© < 5 \
\?)% _C%\]' (8
b K\ N
ot (‘N\M@%Q Qfﬁ
©

A: qRT-PCRAZMICav-1 siRNAXTESFAI BLC3II mRNAKIA [P, 5 AR YeCav-1 siRNAM LG FR AR A0 R 41 LL R, 4% 4LCav-1 siRNA[H
BT474/ESFsiCav-13L 15 7% 41 ESF4H U LC3IT mRNA & % _E i (P<0.05); B. C: Western blotk JliCav-1 siRNAXTESFAH MILC3IIE [ 235 () 5% i,
5 R YeCav-1 sIRNAI LR F5 4100 50 32 41 EL A, 5 4Cav-1 siRNA[FBT474/ESFsiCav-13L 4 32 41 ESFAI ULC3IIEE 11 2 % L i(P<0.05).
B-actin y AZ X, *P<0.05.

A: qRT-PCR was conducted to analyze the effect of Cav-1 siRNA on LC3II expression in ESF cells at mRNA level. The expression of LC3// mRNA
was significantly upregulated in the co-culture group of BT474/ESFsiCav-1 which was transfected with Cav-1 siRNA compared to that of the co-culture
group of untransfected with Cav-1 siRNA and the mono-culture groups (P<0.05). B,C: Western blot was conducted to analyze the effect of Cav-1 siRNA
on LC3II expression in ESF cells at protein level. The expression of LC3II protein was significantly upregulated in the co-culture group of BT474/
ESFsiCav-1 which was transfected with Cav-1 siRNA compared to that of the co-culture group of untransfected with Cav-1 siRNA and the mono-
culture groups (P<0.05). B-actin was used as an internal control. *P<0.05.

El3 Cav-1siRNA LIFESFAIRLC3IAYFRIE
Fig.3 Upregulation of LC3II expression in ESF cells by Cav-1 siRNA

K4 ESFAI L LC3II mRNAFIE (R EL. 4500
7N, BT474/ESFsiCav-13E55 7241 LC3I R IA 1T 3% =
TIAB 20 (P<0.05), R4 G Cav-1 siRNATKIBT474/
ESFIL KT 7R 40 L3I R IE W & i T M BE 72 1
ESF41 A1 ESFsiCav-141 (P<0.05). L L#iH], Cav-1
siRNA i sl £F 4k 41 il LC3INM 2R IE , FLI e 40 a3
R FEBEN R Cav-1 siIRNA L i £F4E 40 g LC3ITE
FIE I (1313)
2.3 Cav-1 siRNA{E 3 RE 41 4E 20 it ESF B I R 3=
5

ER RN RN GH BIC  F (138, 159748 h, idF
fTMDCH ., MDChRIC WA 5 30 3 28 £ Bl
BEWELIE I | Image-Pro Plus#cF 23 #7141 [ W4
(K58 o0 . 453 Bk, BT474/ESFsiCav-13L 5%
YA WA SR IA 3 T A S A B AP <0.05),
BT474/ESFAL H MiAR 18 2.3 =1 T ESF LU 7 41
I ESFsiCav-1 it 72 41 (P<0.05), iX 4645 LR,

70 LM A0 IR JR 45 A F IR G Cav-1 siRNA A%
YA, BVRARRIA EIRIERE K (E4).
2.4 FLERFEHREBT4747EESFsiCav-1£0 1235
ST HEFE MR

H T HFSE Cav- 133K R % BT47440 Mo 338 5 1)
S, R FH CCK-8 7 VA M L 2 M s 52565 1 d
S5 d BT47TAN M85 . S0 &5 R EoR, 5597
JEER 1 AR ALAn Ma 3G 5 B3 7 S (P>0.05), K5 FRE
%5 2~5 d, BT474/ESFsiCav-14H BT47441 g 14 & 2%
{711 BT474/ESF4H (P<0.05), BT474/ESF41 {1 BT474
21 o 3845 Y3 v T BT47441 (P<0.05). R4 CCK-8
RSB 25 B o0 HT T 34 BT47440 03T 11, BT474/
ESFsiCav-1411¥ BT474 40 f i /1557 )5 15 2~5 d4y
BT 70%. 124%. 96%AK172%, BT474/ESF41
(1) BT47440 B35 1 565 2~5 dor 38N T 43%- 88%-
64%F145% ., IXLELE R | Cav-1 siRNAJEREFLIR
FE A IBT474145H (145).
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(B) e
—_—
2 0. % x
£
()
g .
3
3 .
8 -
8 (.00 et
=~
A3 A3 A A
BT474/ESF BT474/ESFsiCav-1 ESFsiC & ﬂ““\@% ?‘Cq ?%‘OQ
siCav-1 @ b{\b‘\?ﬁ RS

s
A: MDCHE O I R A W B 18], MDCHE bR i 2T 2 40D 11 W 8 (U (0K ); B: Tmage-Pro. Plus £ 37 - ZHLESFAR AL 1 1 44 ¢ e i JEE o
*P<0.05.

A: the figures of MDC staining and laser confocal microscope. MDC staining (blue granules) was used to detect the expression of autophagosome in
ESF cells; B: fluorescence intensity of autophagosome in ESF cells was analyzed by Image-Pro Plus. *P<0.05.

El4 Cav-1siRNA{ZHESFAAE B RE AR
Fig.4 Promotion of the expression of autophagosome in ESF cells by Cav-1 siRNA

(A) 05
2.00
1.75
1.50
o 125
3 1.00 —4¢—BT474
0.75
0.50 —e— BT474/ESFsiCav-1
0.25
0 . . . . , —— BT474/ESF
1 2 3 4 5
time (d)
(B)
280
T‘j = mld
3 .
% £ g2d
% o @3d
S w4d
2 B5d
=

3575 5%, BT47441 5 BT474/ESF4L E’-JBT4742131 ﬂ@imaﬁ w%%u ; %zﬁ BT474fﬂﬂ E’M Jye HiFREE d, %'ZH BT4744 H’M 71 Tw%%éﬁ, l;.‘
$52~5 d, BT474/ESFsiCav-141BT47441 fiuii% 77 it 3% % T BT4T4/ESFAL; SBTA7441 LU, BT474/ESFALBTATAANMLIE )47 W35 25 5. *P<0.05,
LBT47441 LL#; *P<0.05, 55 BT474/ESFALLLEL

A: BT474 cell proliferation in different groups. No significant difference in cell proliferation was detected in each group on the 1st day after culture.
BT474 cell proliferation was significantly greater in the BT474/ESFsiCav-1 group than in BT474/ESF group from the 2nd to the 5th day after culture.
The results also showed a significant difference in BT474 cell proliferation between BT474 group and BT474/ESF group; B: BT474 cell viability in
different groups. No significant difference in cell viability was detected in each group on the Ist day after culture. BT474 cell viability was significantly
greater in the BT474/ESFsiCav-1 group than in BT474/ESF group from the 2nd to the 5th day after culture. A significant difference in BT474 cell vi-
ability was shown between BT474 group and BT474/ESF group. *P<0.05 compared with the BT474 group; “P<0.05 compared with the BT474/ESF
group.

El5 Cav-1 siRNAfE Bt 7L BRFELEABT474 R IETEFATE 11
Fig.5 Promotion of proliferation and viability of breast cancer cells BT474 by Cav-1 siRNA

3 1 N IRETHEAN 1) Cav- 16 H WA AR 25 8 [ LC3ITH
FE] P A1 ) 5 J0T 1 21 A 440 M 1 1 0 7K - 5 i g H Wi AR IK 1) 500
KRR RFZF R ZIE , A FLIRIEAH OGN Cav-1/2 Caveolins 55 H Y — 51, 18 I JIig o i

TEA P Cav- 11 RIE S H AWM RPERIBEST da. giiBiiat. JEREEY G S8 352 5 e
b, RSCHRR TN NEICE R AET, IR Cav-TREAT $IE BE AL 1, ST BUE
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JE T RCET 4 40 M Cav-138 32K (1) T B sl il 2K 15 gy
FIF A5 . WitkiewiczZ5 UV 154451 31 ()
WG I, BT 4E 4 f b Cav-11#1 8k 2 ] DLAE ) —
TAT (AN BT i b, TIOM SR ) R ke
SEIL TS S S SRR, 15 MEI R 52 R (estrogen
receptor, ER). 24} % %% {(progesterone receptor, PR)
FHER2[#FIET . (EER. PRFIHER2) A B
(0L R A s PO L R I T R A R
R Cav-1721K T Pl 2% i 7L s J o Tl is 22, ek
1k Cav- 1L MRS S TS AR A o (AR AT HRAEFR,
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