DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.19 OCT.2018 - 3637 -

doi: 10.13241/j.cnki.pmb.2018.19.008

CAFs Apipfisind 1.4 ABCBS 5 2Ll dni by vt 2y *

Wwem ' K ¥ RBM OFHF' XA
(1 A PRI B BRI R B BE 914 iR 430030, 2 M2 MRS — BB #T b 6 450052)

BE BT g A8 £ % 4F 4 2m L (CAFs )i -5 SURR IR 20 Bt 25 RO AR R ALH) T3k ANIE RAER A F o 3 3% 7= CAFs, SRR &1+
BAR A SRS, 12 A CAFs 4535 3 & 3, CAFs $hikth 5 CD44" #4 FUI% 5% T am iL(CSCs ) Fo CD4A4 45 3k T 4m o, T B 2 3
&, 3H R 5 Bk (5-FU) A3 3 7k 0 i, B i AR 520 Fe CCKS it 2 ity B K B ATk AA B G fe h . sl miaf
ABCBS # 4k, #aml 5-FU sTmie 47648 /1 0 %vh . 2552 : CAFs %4%%3‘%&9]\11441&L£é’1 CSCs B & F ##e fy Faxt 5-FU 44 @t 25
B IR, RIKAE A Aeat 5-FU w250 £ A+#9 1.5-2 4%, CAFs ﬁm@ﬁm CSCs *# ABCBS5 #4 4 ik KT 25 4-5 4%, #74) ABCB5
T M {k, CSCs #9 7t 25 M £ JR 5k 69 25 60-80%, 4518 : CAFs il 3T 5 4k Sh ik 4k 3 7% CSCs #9 B 4% £ #74% A JFi8 13 L34 CSCs
ABCBS #4 & ik /R -1 33 F 3E 1057 25 69 44

FERA): SUMRIR I 908 A8 K AR 2 2 2 B 5 Sk it 24

hE4#E:R-33;R737.9;Q29]1 THIFRIRAD: A 3LEHS:1673-6273(2018)19-3637-05

CAFs-exosomes Induce Chemoresistance of Breast Cancer Cells via
Upregulating ABCB5*

HU Xiao-peng', ZHANG Zhe’, YAN Yu-jing', LUO Zhi-yong', WU Ya-qun'*
(1 Tongji Hospital aftiliated to Tongji Medical college, Huazhong University of Science and Technology, Wuhan, Hubei, 430030, China;
2 The first Hospital affiliated to Zheng Zhou University, Zhengzhou, Henan, 450052, China)

ABSTRACT Objective: To explore drug resistance and its underlying mechanisms of breast cancer cells induced by carcinoma-as-
sociated fibroblasts (CAFs). Methods: CAFs were isolated from clinical samples and cultured to produce conditioned medium (CM) fol-
lowed by purification of exosomes. Sphere-formation assay and CCKS assay were performed to detect the capacity of self-renewing and
survival of CD44" breast cancer stem cells (CSCs) and CD44  non-CSCs cocultured with CAFs-CM or exosomes and treated with 5-FU.
The survival ability of CSCs was detected after knocking down of ABCBS5. Results: Treatment with CAFs-CM or exosomes enhanced the
capacity of self-renewing and resistance to 5-FU of CSCs, sphere formation ability and chemoresistance to 5-FU increased about 1.5 to 2
folds. CAFs-exosomes increased the expression of ABCBS of CSCs to about 4 to 5 folds and knockdown of ABCBS decreased its drug
resistance to 60-80% of that of normal ABCBS expression groups. Conclusion: CAFs-exosomes enhanced the capacity of self-renewing
of CSCs and upregulated the expression of ABCBS thus contributing to its resistance to chemotherapy.
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AR B RAA, St — BT SE CAFs 5L CSCs T 245 9 AH
KA, AWFFEIE ARSI MSBR S A A TS A IIESS T CAFs
I SRS IR SR CSCs Y F IR EEHTRE 1, HA0 2 ) B H:
IR F 9 ABCB5 (ATP-binding cassette sub-family
B member 5) 2 #HEFLIRIEH CSCs XML
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ARSI AT A FLIR AN i 2 MCF7 A MDA-MB-231 i fift
A A b R 2 (R D = 2 e B s (] 5 = I 5% 2 5 AR AR o
DMEM K555, G4 3% W 19 38 [ Gibeo A H], IV AL AN
H 3% Invitrogen A F], 5- FRMERE(5-FU ) § 5[ Sigma 2y
7], Rabbit-anti-CD81 Rabbit-anti-ABCBS5 W4 [ 35 [E Abcam 4%
A, PE#RichY CD44 Hitfkil {35 [E CST A+,

1.2 CAFs 98B 51%3%

PN ZURR IR A T O R AR B B AR AR 55 % 2 1 mm?® K /)N
/N, B JC I TE DMEM 1538 3L (4 37.5 mg/mL [ IV AL
JRlg) B, 37 CIRAEFEIRIFE 2 he 4°C 2000 rpm 5.0
10 min, 3% L%, PBS SEEMMMMTIIE, 400 H L HEIEM T g, 4
"C.2000 rpm B> 10 min, 3% 17, AN AR S TR
th, A DMEM milisgast (4 10% FBS), &F 37 C.5%
CO, 53546 . 3h )5, Fibs 953, PBS W2 ARG BE 1Y) 40 , 4k
A 37 'C 5% CO, JGFRAEN , & FOULEE 20 M bR 2534 B B 4y
RS0 R R4 s 80~90% 455 T 4T 245 KARTE i
i 0.25%RRETH AL A2 A, DI Al , k2L 5 .

1.3 SMBED B 5EE

AT LRGSR CAFs, RlG L 80-90%0 5175, T
B PBS ¥k 2 ¥, iMA 2 mL JElfiliE DMEM $53R 3%, k8 5% 2
h G WcdE Fig, Bl CAFs 25155373 (conditioned medium,
CM), ¥ CAFs-CM T 4 °C 300 g Z.0» 10 min, EFRZHAIT
UE, LI R0 4 'CL2000% g B0 1 h, BRI,
IR 2 B0 5 4°C (10000% g 2.0 40 min X R4 Y
Y LT R R B0 54 °C (150000 g ARG 2 h, b
RHTSE B A& (CAFs-exo)., NP-40 Z4ff i S BN AR E
[, western blot £l CD81 fZRIRIEAL, Bl sNIMA B T,
SMIMATTIE HE AT 2 mL JCifl 7 DMEM i3k i, i A
2% 14 85 37 FE 0 AN WA MR B S 24 FLAR B AL A 100 pL-
CAFs-CM &} CAFs-exo,

1.4 BERSELS

K A A 43 36 H MCF-7 fil MDA-MB-231 4 g
1) CDA44" [y s T4l (CSCs ) WAEFI CDA4™ ¥y E idgs T4
(non-CSCs WA, T Al 5t B ik i) ML T4k, 4%
AL AN H R IR I ) 24 FLAR N, BFL 500 A4 (A~ 52
W E 3 ANEIL), s IR E 1 mL, WA A0 AL K Bk
I RLE S . ARHER IR B AR K 22 50 wm WL 40 B85
TG54
1.5 CCK8 L& FMAT#il

4518 5 0 AR TR, 43 AR = 96 FLAR Y, A FL 3000
AN, #MSFERFEFE R 100 wL, ETF 37 C 5% CO, By F- 44
AT, R A M BE S A A 5-FU (YR EE S 1 uM), it B4 i

TUIMAZEARRY PBS(AE41IE 3 AR FL). 72 h &, BALINA
10 pL CCK-8 i3], 37°CHFE 1 /1A, FbR{X 450 nm P T A
A0 B3 M L e OB R AT RS SR AR B B A X IR,
FIE [(WAEZH OD- 52362 ODY X E2H OD]* 100%1 54 K
PR IEHATEA 2400 Mo J5 B AN 2 6 FLAR,
BEJS A 5-FU(ZUEE A 10 uM )+ CAFs-exo 400 L, 314357
24 h J5 445 B YN IR, L Anexin V-FITC 1 PI (L5 (227
K, C1062 ) U A LA AT
1.6 GEit=an

A SEE R T SPSS 13.0 ek 44301, MiZHE %Lt
BRI K58, K 30K HE 2=0.05

2 &R

2.1 CSCs EFEEMAMEKREES, 53E CSCs Xtk 3t 5-FU BF
KR L1

I R4 EA MG MCF-7 F1 MDA-MB-231 431 i CD44'
H1 CDA4 (ERETTHERD ZZ AR B 1Y 24 FLAR T, LEEAH AR A 1L,
BRAE 1. MCF-7 CD44* WA CD44- W7 R4 A% AlER =R 4351
46.18%FI1 4.42%(P<<0.01), MDA-MB-231 CD44" \[} f{E il CD44-
T AR R 2243 )k 65.71%51 9.49%(P<<0.01)(Fig. 1a).,
75 50 50 7R T LR G 20 it 2R R, CDA4* 41 i STV B A s BE ) 8%
CD44 WA 3% , $50] CD44" i 41 I WA B A S8 1) B 3R 308
e,

{ii Fi| 5-FU 4b ¥ MCF-7 $i1 MDA-MB-231 4fijfil 72h J5 47
RN & L, CD44" LB i 2 TH i (43 T2 5.2%F0 78.3%
Tt & 44 10.0%1 85.3%,P<0.05) (Fig. 1b), i J5 15 43 1k 11
MCF-7 #il MDA-MB-231 4liffi 535l #Fh % 96 FLAk,, finA 5-FU
A0 72 /NI, CCK8 il 240 i Pk o 455 iR : MCF-7 CD44*
SV TR AT B 1 6 (36.59% ) i E IR T CD44 I HE(81.22%,P<
0.01),MDA-MB-231 CD44* Ml ¢ 41 it 41 1 28 (29.31% )t 1. 3
KT CD44 W BE(73.29%,P<<0.01)(Fig. 1c). %45 FHm Em
PRI T2y 5-FU ] 54k CSCs, H. CSCs % 5-FU W] i 24,
2.2 CAFs iBid55 5 b ik 2R #t CSCs Mz

W% CAFs I3k 18 & 5592 B (CAFs-CM), i (47 i
MCF-7 MDA-MB-231 1] CD44" () CSCs, il A CAFs &< {45
FRBE (B RREFRIE ) 1 5-FU 43 CSCs, ar i 21 i i s BR B8 7
MG . WF5E R . CAFs-CM AbFEAY CSCs MERAE S 5x)
W13 5% (MCF-7 CAFs-CM 4b B4 O 43.62% , X} HEZH K
22.78% ,P<<0.01; MDA-MB-231 CAFs-CM 4b 3 2 7 67.33%,
X HRZH Sy 35.51%,P<<0.01) (Fig. 2a); CAFs-CM A3 27 41 g4
TR AT B2 I (MCF-7 CAFs-CM Ab B4 26.32% , %l 41
4 35.78%,P<<0.01; MDA-MB-231 CAFs-CM Ab34H 4719.83%,
S HRZH A 30.11%,P<<0.01)(Fig. 2b), %% 547~ CAFs i)
S IR E T CSCs 1) [ R HTRE S I A2 ik CSCs XHbyr 2l
YIS
2.3 CAFs i@idsh b {2 it CSCs MiZ5

M CAFs-CM H43 & alifb A4, i 5 western blot £ 21
WHARRIZEYIARIE CD81 HFR ALY E SN 583 i T (Fig. 3a).

4y MCF-7 MDA-MB-231 H1 ) CD44" i # , CAFs 4}
KRB X B R BL R0 5-FU AbEE CSCs, #6041 L i s BR B R4
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MLiEPE . BFFE IR : CAFs SMUMAKN ) CSCs ik g J7H%T IR
ZH 358 (MCF-7 CAFs-exo AbFRZH Ky 47.25% , 5t FRZH 4 23.64%,
P<0.01; MDA-MB-231 CAFs-exo ZbHHZH 3 70.63% , X AR 2H Ky
33.95%,P<<0.01); FATEE 321975 X IEFT CAFs-exo FHH: X i
D BRI 5 TSl (Fig. 3b); CAFs SMUMA b 2 21 fifd
P R &K (MCF-7 CAFs-exo 4Py 23.18%, XJHAZH Ny
37.28% ,P <<0.01;MDA-MB-231 CAFs-exo 4bH 2 H 21.25%,

ST HEZH Sy 32.14%, P<<0.01)(Fig. 3¢ ). #&77% CAFs i1 S A
3% CSCs 1Y) H T Wi fig J1 3+ i CSCs XHLyT 25 W M HEHT
CAFs MR EL Y CSCs ( 5-FU 75 S 19 5L 07 7 26 B b 1%
fi.(MCF-7 CAFs-exo AbHZH 2k 65.56% , %t HAZH 2k 44.08% ,P<
0.001; MDA-MB-231 CAFs-exo ZbFR4H K 57.47% , %R N
31.72%,P<<0.001)(Fig. 3d),
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B 1 (a) MCF-7 #1 MDA-MB-231 th CD44+ {F 85 CD44 T EARARI A BkAEE ST ; (b) 5-FU 4b32 MCF-7 #1 MDA-MB-231 J§ CD44" 4 i LE il ;
(c) MCF-7 1 MDA-MB-231 1 CD44+ T 5 CD44 T g#4ARa42 5-FU AMERHEMEER NS R, REZRRYES REE (R,
*kx P<(.001,
Fig.1 (a) The different spheroid forming ability of CD44" or CD44 subpopulations of MCF-7 and MDA-MB-231 cells; (b) The CD44- subpopulation
percentage of 5-FU treated MCF-7 and MDA-MB-231 cells; (c) The cell viability inhibition rate of CD44" or CD44" subpopulations of 5-FU treated
MCEF-7 and MDA-MB-231 cells respectively. Error bar is meant SD; Student t-test, ***, P<0.001.
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Fig.2 (a) The spheroid forming ability of CD44" subpopulation of MCF-7
and MDA-MB-231 cells after treated by 5-FU plus CAFs-conditioned
medium or control medium; (b) The cell viability inhibition rate of CD44"
subpopulation of MCF-7 and MDA-MB-231 cells after treated by 5-FU

plus CAFs-conditioned medium or control medium. Error bar is meant

SD; Student t-test, *** P<0.001, **, P<0.01.
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/1% MCF-7 MDA-MB-231 H1f) CD44* 4 CSCs, CAFs 4}
WA TN AR E 32 FL40 P CSCs, western blot 463l 4t i Hf* ABCB5
FIFRIR K-, 453 o : CAFs SN AL #ERY CSCs 7 ABCBS
MIFRIBKFEE R FH & (Figda), #F— 05T RNAI #l
CSCs 1 ABCBS [¥J3RikJ5 , A 5-FU 4b8f , CCKS8 il 41 i3
P, 255 5% . ABCBS 28 siRNA R &40 40 B 1 2% 25 4 R
2H (MCF-7 2/l ABCB5 K2k 63.05% , % BE 20 2y 40.22%,
P<<0.01;MDA-MB-231 4iifit ABCBS i }47.75%, %}HELH
k1 35.44% ,P <0.01) (Fig.4b), &/~ CAFs il it #h il 1K i &
CSCs 1 ABCBS (#2235 EH MR 3 CSCs it 24
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& 3 (a) CAFs 4MiMERI4ETE ; (b) CAFs SN 3T BRFN 5-FU L0 IBfE
MCF-7 #1 MDA-MB-231 1 CD44" ZRRaRI R Bk 71, G A = A X R
FNPAMESTERZE ; (c) CAFs SMipA s xFBE#N 5-FU 428 /5 MCF-7 #n
MDA-MB-231 1 CSCs BRI 2R R 7FE B 1301 28 ; ()i A T R A A
TERMENENFEITEER,

Fig. 3 (a) Western blotting show identification of the exosome marker

CDS81 in the CAFs exosomes without the endoplasmic reticulum marker
Calnexin; (b) The spheroid forming ability of CD44" subpopulation of
MCEF-7 and MDA-MB-231 cells after treated by 5-FU plus CAFs
exosomes or control, the right panel represents control ('non 5-FU, non
Exo") and positive control (‘'non 5-FU, + Exo') groups; (c) The cell viability
inhibition rate of CD44" subpopulation of MCF-7 and MDA-MB-231 cells
after treated by 5-FU plus CAFs exosomes or control. (d) The
representative early apoptosis rate and the corresponding statistical results
are shown. Error bar is meant SD; Student t-test, **, P<0.01, ***, P<0.

001.
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Fig. 4 (a) The expression level of ABCBS in CSCs of MCF-7 and
MDA-MB-231 cells treated by CAFs-exosomes or negative control (NC),
the error bar represents meant SD; (b) The cell viability inhibition rate of
CSCs of MCF-7 and MDA-MB-231 cells treated by 5-FU with or without
ABCBS depletion. Student t-test, **, P<0.01, *** P<0.001.

CSCs TEMMR Y & A kR MR 25 & kb ki Ak
FHUO EZL IR, CD44" & CSCs BybRE>2, Ffi 158
Xof AR AN ) A9 LA i 208 B R MCE-7 il MDA-MB-231 (B3¢
K, % 5-FU b3S , MCF-7 Fl MDA-MB-231 1 CD44 {4
TP AR L 91 5 v , EL D44 BZH T B Ik R T R AL
254 5-FU FT 24 B3 & T CD44 BRI RE, 3R 1ky7al
B4 CSCs, H CSCs %f 5-FU KAl 25,

YE A TR 0 IR R b7 259 5-FU R = 55 A i
(Capecitabine), 7E{&HNZ—RFNEHERAS ] 5-FU S i1 g
YA R AR AE ™, fEFUIRERYT T, EEA TR
I A EAZ RN SRR AR 4ERRRYT I
W AT R L i % I B R ARG T AIS K NAELEARF
B A PR £ AT, LR B G R 20 2 rh B 4R FLIRE CSCsB,
1M CSCs XHby7 2 5-FU (Wi 25 2 4ERRGYT R0 H R A

T A CSCs it 2 i Ji R 2 2 R R L VR R, S g 240
AT R AR B IR DG . TR TP 5 A0 458 SR IO 200 ML L SR B 4 i
R Z2 TP MR TS5 20 0, AN g A SR VR, LS g i
24 5552 R B UIAR DR e 5 IO e B A5 1) B 2 R
43, CAF's J2: i Jeg S 5 20 it Hh e 22 SR AT, P32 e kg
SEAY MBI IR 1) e LR FUR R, FRATTE H CAFs 2545
FRIE i AL R CSCs J5 &3, CSCs (14K ER AR J1 AXT 5-FU (Y4
iR S BETHE, a5 CAFs % CSCs Al 4 FH Al 38 5 55 4
WIRAESEIN

554 WME T 28 B AMIMAA 3 1T SE 3R, SMBMA (exosomes )
JE—FEAE 30~100 nm XU AR B 1 /M, Al R I8 T8
CAFs 7£ P 1) Z i Jeg 20 2 A A v AR 4T b A% 1 A R
I B AR B S B A2 A 20 M, A 40 e -5 A i =2 [ (v 3 iR b & 45

LA Y, e 35 S 20 B 4300 () S AR T A S e 4 B ) 4
JTt 200, AT — 20 NFLIR CAFs &5 5 i h oy
BT CAFs JEPESMNBMAFF SFLUIRE CSCs Sutfgs, 45RA
B CAFs SN ALLFRRY CSCs Bk RE 1A ALY T 259 (Tl 24 g
SRR T XL, #E~ CAFs i b iMA s CSCs 1y 1 3
TUHTRE ST EE CSCs Xk 259 B4t .

AT Z w0 S R & AR B ABC ¥ 92 8
( ATP-binding cassette transporter, ABC transporter ) 3 I i) 2 [
22K B IR A TR A DG, LAV SR e A B (R g 2B
AR A 0 1 2 JK P B DU i g £ 4 B2 iR BE bk ABC %
12 B B H SRR TR U RlR e 5 . ABC s 8 H 2 —
FR AU PSR 1, nlaE T ATP KRR (2 i 2 1 BB 2E .2y
YIRS TSR o i B IR 1 5, (K ABC ftHa S A LA i
2591/ Nor - AN HER , BT AFR AT 5L CAFs M4 o 345
MR 25 AMEIR 3 CSCs X 5-FU M 25, S T 8l x —1&
W, AT ABC iFiafi 22— ABCBS fE YA R,

ABCBS5 & ABC iz B AZKBE TR Z—. AR TR,
ABCBS fEZfuBME Mg 8l &3k, B 2R s a3l
HRIER AT T2 AH BN, FRATTHIATFIT 45 SR B : CAFs SJMBA
] _Fi# CSCs #1 ABCBS5 f3iAK ¥, i CSCs #1 ABCB5
R %3k 0] 2L 5-FU AbBRIS CSCs (1) 41 A 384 FE 41 il 2 T w5 , 32
7 CAFs i i A A4 175 5 CSCs it ABCBS 19335 M T {2 i
CSCs M2} .

25 bR, ZRAFSE BERH T CAFs A ok 37 i vz i eg -1 4
MRS 25 R HEVE T #8578 T CAFs SN A o 1 7 ifed 240
JiLrt) ABCBS SRk 7K F-Aie ik FL IR I T 20 pfxd 5-FU (i 4ky7
M2 , AR A MA A 5 LA 1 245 A SR SR S A
K.

TEARMFIE Z A0 5| H—A &g [a] 8, CAFs J5 PN b AR
ik CSCs it ABCBS (#3215 7K - - ] 38 3k ] o 34 42 S B0 1 S
o M CAFs S WA AR 1 4338 b o] Fi ) o3 A 5 422 52 At Jfd op
ABCBS WK KA M AR o IMIMA) o AT
AERR R R T = KA R . IR Z 4 A=
HIBEHE R E X T 5, i SN
T2 AR R IA KT B I AR X — i R o AR AR
KN #t B ATC A R RR N 5, SN ARSME R TR
F B LSRN A BIR 2 PR 2R B8, i L SR B B AT
I34/N RNA (miRNA) I FE 4% RNA (IncRNA)F S, SMB A
HIN A B £ B E 2%, i3 8 ExoCarta {3 (http://www.exocarta.
org), DA&ME A 3873 il miRNA FE1E T A [F] 2 4UR 4 MUK 5
Y MIAMAR FR O TR F IncRNA T 75, M4 IncRNA. B 1iij 3222
HIRTE SRR A e A i C W R AR R PR, i X T BRI
RIS i e A B B, g DL LAl L, CAFs SMIMAAIE iiE
52 40 il ABCB5S 3£ 35 |- 94 7] BB 9 3% 42 J2& 38 i miRNA 5
IncRNA 45, ANFFAE LR i WIBLE], 75 B S SCs
miRNA 5 IncRNA 53+, 40 [R 75 ¥ 3 A 850 b 38t A 30 15
B, srbrshisArh o RNA 7372 ABCBS5 [R50
200 3] w5 30 2 4 43 B - B 40 RNA GBS %) RNA U746 43
Pt e st AR (2 i 2L IR CSCs H ABCBS Rk SN
K RNA L5 225, 45 6 AR W5 B i, B AL 4R/ INE R, T
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