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Resistance of CD133" cells in HepG2 cell line to doxorubicin and its mechanism
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[Abstract] Objective: To explore the resistance of CD133" cells in HepG2 cell line to doxorubicin (DOX) and its mechanism. Meth-
ods: CD133" cells were sorted by magnetic beads and CD133" positive rate was detected by flow cytometry. MTT assay was used to de-
tect the resistance to DOX-induced apoptosis of CD133" cells. The expression of BCRP transporter mRNA was detected by RT-PCR.
The expression of apoptosis-related proteins was detected by Western blotting. Immunofluorescence assay was used to detect the activa-
tion and transportation of P65 after DOX treatment. Results: Magnetic beads sorting could efficiently sort the CD133" cells from
HepG2 cells. MTT proliferation assay showed that CD133" cells had stronger resistance to DOX than CD133" cells (P<0.05). Immuno-
fluorescence showed that the activation rate and content of P65 in CD133" cells were significantly higher than those in CD133" cells and
HepG2 cells (P<0.05). The results of RT-PCR showed that the mRNA content of BCRP in CD133" cells was significantly increased
compared with CD133" cells and HepG2 cells (all P<0.05). Compared with HepG2 and CD133 groups, the expression of Bax and p53
in CD133" cells was significantly decreased (P<0.05), while the expression of Bcl-2 and Survivin protein in CD133" cells was signifi-
cantly increased (P<0.05 or P<0.01). Conclusion: The molecular mechanism of high DOX-resistance of the CD133" cell subsets in
HepG2 cells is the high expression of the survival-related proteins NF-kB, Bcl-2, Survivin and the drug-resistance transporter BCRP,
and low expression of apoptosis-promoting proteins p53 and Bax.
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AR Fr, L s # aiEk g
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o, AL 100 plo S RMEE S, 43 I\ DOX, Jit Sk
JE BA Y 25.12.5.6.25.3.12.1.56. 0 pg/ml. fIA
DOX J& #4575 24 h, B FLIIAN 20 pl MTT 355724 h, /s
W 25 55 9590, NN 150 pl DMSO ¥ fi# 10 min, B bR
490 nm Kb E 6% FE (DE , THE AN RAF TG % . 15
(Y% )=(D seym/D ) X 100%
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7 EiE. M1 ml Y4 (1) PBS, 3258 58 3 18 40 il 2
%,k 4 C 1000xg &0 10 min, 3 _LiE . K4l
HAET 200 W& G220 . NN 10 pl Annexin V-
FITC A1 10 ul PI, 527 5] , 86 %= i X M. 15 mins
TN 300 pl 255 22 i, 76 1 h P A e Rt i SRS
1.8 % % A M NF-xB & A2 2L

B 238 3.12 ug/ml DOX AL FE 24 h {40 g %
SE VR B T8 , el R R e, B AT = IR 1 b, B
PRV I NF-kB p65 fifh 4 °CHEF It . Teikill
Vel AP R Cy3, EIRIFE 1 h, PR BEs , N
&Y EPURE L B B TS
1.9 gRT-PCR #] BCRP mRNA &) % ik &

B & AW AL S  PBS B O BRI 3 U0, IR 4
Jfd , 1 F TRIzol ¥2% , #2 HU 5 mRNA. ¥ %% 5% mRNA,
1 ] qRT-PCR AR £ LL 5 °CL 10 s(ZBPE) 160 °C.20 s
GEB KO FIT72 °C.20 sCLEMHD ™14 cDNA, 1§ ¥4 45 40,
BCRP mRNA 5| ¥ 5 %1 : L v 5'-CTGAGATCCT-
GAGCCTTT-3'; R ¥i# N 5'- TGCCCATCACAACAT-
CATCT-3's SKH 22Tt SR R IA & .

1.10  Western blotting # M CD133" 4@ JtL /8 = 48 % &
& 89 F KA O
B b F kA K I CD133 A1 CD133 41 i, Jin
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Yo 40 5 2R RIS S T B 0 R, TR DK 4R 4R 1
h J5 » 13 000xg B0 10 min, YCEE_F7F , NN 4x_FFEZE
MR, B S min, FRERLYK, B, 5% AR Wk AT
1 E P, B E P, ECL AR & .
.11 %itz e

KA SPSS 19.0 Giit 22 84, #idfs DA eks R, 21

7 R

2.1 B9 B E % HepG2 ta i CD133" 4m it
PA CD133 1F 24 T 4t i b ic 4, B FH 1 Bk 43 ik
HepG2 41 & CD133" e T4l i It X4 f AR ks
W& R CE D SR, 7E K 4 1% 1 HepG2 4H fw
CD133" 4 1 29 15 1.85%: 1 73 ik J5 , B 1 2 Jifd v
CDI133 40 e 21 15 0.65%, FH 14 41 ffd H CD 133741 ffd 49
5 95.06%. & B F) FH Bk 4 3% vT DA i A kb & 4

B LR ek 36, Z2 2R LU R LR R 7 24> HepG2 412 CD133 4 .
#r. PAP<0.05 80 P<0.01 /R 7A Gt 5 5 Lo
A B C
200
160 y
é 120 7 ™ E M2
S | 80 -
40
0 : ) 0 1 2 3 4
10° 10! 102 10°  10* 10° 10! 102 10° 10* 10 10 10 10 10
PE-CD133
Log mean fluorescence
Marker Events Gated (%) Marker Events Gated (%) Marker Events Gated(%)
All 27828 100.00 All 40937 100.00 All 42225  100.00
M1 27317 98.16 M1 40676 99.36 Ml 2117 5.01
M2 516 1.85 M2 265 0.65 M2 40139 95.06

A:HepG?2 cell; B:Expression of CD133" cells in negative cells after separation;

C: Expression of CD133" cells in positive cells after separation
El1 AR 531 CD133 RERA M FRIA R

Fig.1 The positive expression rate of CD133" cells after magnetic beads sorting detected by flow cytometry

2.2 CDI33 miamikit /9l 235
S Pt RSB 45 TR (B 2) S, B IS ] A S
CDI133 Yl IR e ER , 117 CD133* 4 i JL - #BRE Bk

CD133- CD133*

%

O L

2 CD133 1 CD133 4hp A Bk AE H1EL 4R
Fig.2 Comparison of the ball-forming ability of
CD133 and CD133" cells

2.3 DOX A& T# % CDI33 g sa %

DOX %F CD133" 41 Jifd f1 CD 133 . A5 41 Jiid 75 14 1F
FH MTT s 56 A 25 3 (& 3) &7, CD133" 41 g Fi
CD133 41 i i3 5 % b DOX T f v & 14 T i 1
#1 H1Cs 23 M 3.83 ug/ml F12.05 pg/ml. 75 H [H] 5t
=K DOX K, CDI133" 41l jid () 3% 5 % & T
CD133", JuH /& DOX & F 1.5 pg/ml i, CD133 41 il
I B R T CD133 41l (P<0.05) .
24 DOX4AMEFE¥HZHCDIZ W AT %

1 DOX 43 il 4b 3 CD133 F1 CD133 41 i )& , i
T L (SRS 0 225 SR (Pl 4D S o o Jo vk P FA 388
DOX 5| #2 CD 13341 i #f T~ 3 {2 3 38 = (P<0.01) , 1M
CDI33 4 T2 Tt i 22 1% . DOX 4 0.75 pg/ml
AT1.5 ug/ml, CD133 K1 CD133 "4 ffg f i o7 (1) 98 T2 %
RN (17.841.4)% . (9.7+0.8)% A1 (22.9+1.5)% .
(12.3+1.1)%.
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1ol F DOX 43 5| &b ¥ HepG2.CD133 A1 CD133 4l fify
. m CDI33 J&i » P65 B 18 Sy w LS In 45 R (B 5) o, B Ak
% 80 | . O cp13s: PR [A] 4 K, DOX 51 ke 3 2140 i P65 AAH 5T i N
£ 60 A% AR PR N R 5 N EANF . Hrb CD133"
f: ol . 4 B P65 FE A i A% I 75 I [B] e, i N R 2
= 7 30 min B, K & P65 i3t A 41 M #% , 1fi HepG2
C 2} I1 CD133 40 i/ 30 min i, R A /D &k NAfi#% ; DOX

i AbFE 60 min I 3 ZHAH A P65 3N &2 J L3k 2] —FL.

0.75 1.5 3 6

DOX [py/(ug-ml )]

"P<0.05,"P<0.01 vs CD133" group
3 DOX Xt CD133"F1 CD133 4HpE5E Y F20E
Fig. 3 Effect of DOX on proliferation of CD133"and CD133 cells

2.5 DOX &2 5T i % P65 /2 CD133 ta fig M v 09 4512

2.6 DOX & #Z 7T 4% & CD133" 48 i BCRP mRNA %
K

RT-PCR #5045 5 (8 4) B, 55 HepG2 HL#¢,
CD133 4 it BCRP mRNA & & [£ 1K , CD133" 41 iy
BCRP mRNA & & W% T+ (P<0.01); 5 CD133 41 iy
Et ¢, CD133" 41 ifd BCRP mRNA & & i 2% T+ & (P<
0.0D).

Contral 0.75 pg/ml 1.5 pg/ml
9 1 1
i b R e Ccp133 "
8 =i b et 251 Ccp133
=4 4 ’, "’m 7™ Kok
Mlmf\; T e !ﬁ“ 103% - | & 20
Yo L) T R AL ma ] T R B B A
102 10 10* 10° 10* 10° 10* 10° 10 10 10* 10° =2
8 15
—
. < - 2
= 1 1 2 10F
P 1 i ) :
Rt T LS a1 55% 2 st
Aol e : 179
o - - | S <o ars
S = - 0
T T amm 59% ! 0% Control 0.75 1.5

702 70° T0* 10° 102 10° 10* 10° 102 10° 10* 10°

Annexin V-A

DOX [py/(ng-ml™)]

“P<0.01 vs CD133" group
4 DOX Xt CD133"F1 CD133 4AR A TR0
Fig.4 Effect of DOX on apoptosis of CD133"and CD133 cells

HepG2 CD133- CD133*

Somm---
Gomin---

5 DOX Xt &AL P65 T ERIFNT(x400)
Fig. 5 Effect of DOX on P65 activation and transportation
in each group(x400)
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Kk

Expression of BCRP mRNA level

0.2

HepG2 CD133- CD133*

“P<0.01 vs CD133" or HepG2 group
6 ZHAAEH BCRP mRNA ik I

Fig. 6 Expression of BCRP mRNA in the cells of each group
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2.7 DOX X9 2 %57k CDI133" | it 48 X & & 89 & &

Western bloting 45 % (& 7) 27K , 5 HepG2 2H AH
kb, CD133 41 ffl 4 Bax Al p53 25 11 33 /K °F & 2 /b
(P<0.05 8 P<0.01) ; 5 CD133°4H ffg F1 HepG2 4H il #H

HepG2 CD133- (CD133* = LOfi
=}
Z 0.8
E 0.4H
0.7
g £ 06
ax 2 05
g 04
»
5 03]
(=%

0.1
0.

HepG2 CD133- CD133*

0
HepG2 CDI133- CDI133"

tt, Bel-2 il Survivin 25 A 7E CD133 41 i 1 it R ik &=
FRHH BN (P<0.01) (B iR 4 FhEE (I 7E CD133 48 il
A1 HepG2 41 o 1 2215 & o B 5. A5 1K

OHepGZ — CDI33 CDI33

sk
— —==x

—

CLOOOOOOS
oivih i N0

Survivin expression

HepG2 CDI133- CD133"

"P<0.05,"P<0.01 vs CD133" group
7 DOX AR} CD133 4AfEHE X & B FRIEHIF/NT
Fig.7 Effect of DOX treatment on relevant protein expressions in CD133" cells

3 3

& 58 (ALY T BOR 5 5 IR 4 i i T, (E R
TERR R IR , 5 5 5K - R T4 B B A o PR 3G 4
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e 71, CD133 & IR T4 it — A0 F i .
76 FF 9 41 e, CD133 2 T 58 8% 22 1A i 98 1 40 it e
W2 — o FEN LI 0 I8 T 2 F g 60 e 350 e
i, % B CD133 AR i W 16 B R 4
FERFE, 5 CD133 40 AH EL , CD133 A R A &
(P3G GE RE 77 o0 BE TR B RE T R P 5 5 TR TE ) g
FIR AT R PTRE A1 B RIBULIT I H 13
A b SR AT I T, OO TR R A0 S PK
I7 B F EF B

AHIF 7 3% FH T 968 1 B 2R Hep G2 41 B/ A HIF 70 %ot
%, UL CD133 1E 8 i - 20 Ml 5+ br id 9 43 ik
CDI133 40 i o B Bk 73 32 o i =R I &5 2R B, 78
HepG2 il & A — /N - Al i 2254 CD133 43 Fhx
WA, brid oy CD133 41, H AR A5 1d y CD133° 41 i ;
4 i i3k S 56 45 R B R AHE T CDI33 4 M, & AR 1
CD133 4 g B A T 58 I il Bk e 77, Atk CD133 4t fifd
BATFAMRePE. #:35 H DOX 43 Jill kb # CD133 1
CD133 4l e, &5 R o, fEAH IR R 2R FE R, CD133"
i Lt CDIB3 4 B A & EER, WS
CD133 4 fd Atk , CD133 4 ffd % DOX ) 35 P4 1 F B
AE P, ik — 5 U B CDI33" 41 g Lk
CD133 4 fg % DOX 5| k2 1) 40 A 03 T2 B A 59 i 4t

P AL 22 PR ARSI 4 B 9 T2 5 SR SRR, CD133 4 il
Et CD133-41 g X} DOX 5l & 4 i T2 A H &1
Pk

RNRZE CDI33 BB HLIE T 5 T HLib , A 57 38
o 8 5 e H AR I 22 3 DOX Ab BE 11 55 2H 41 i h
P65 [ e 12 175 10 s F1| ] Western blotting SZ 56 6
040 L BaxBel-2.p53 Al Survivin [ ik . 5
RN, NF-«B 153 1A [l I 4 i 470 98 259 % HeL 5 S
A v BTS2 T A NF-xB i P ] B 32 3
J IR 200 PR P T BB L S S AR T ARSI G
945 BB IR, 7E HepG2 4l & v, 3 AR BT 40 i
VR 7 204 NF-xB, 5 HepG2 41 /it .CD 13341 g 4
kb, CD133 4 il o NF-xB ik & 5 2% 7t e, 7 Bt
DOX 4 H Ji5 , CD 1334 ffd P65 %5 . Ath 7 41 24 ity ] 5
PO RN A% S S A iR TR . 7
Ji g 240 At B T NF-xB 35 A 7T LRSS & «B AL A
) Bel-2 ¢ Bel-XL 9t 5L D8] 1) % 55 3208 , T 6 J6 kB AL
R4 1 Bax 1 Bad 2[R W) JC IEAE H 5 1§43 Bax/Bel-2 [
FUAR R Al , AT 3 SR R 4R B P e o . A E A
K W], NF-xB Ml p53 fAAE L o Pt , e 2L 8 p53 %
KPR AT G — S AELE SR 1 G o 5 2H sl A
DNA 45143 11 20 P 76 388 3k 9 T2 A I A b 0 SR T
1M 24 NF-kB & H 5 R A 15 51 p53 /3 18 T8 BRI
A7 T J DR 745 S5 (1% 441 i 36 36 9 T2 17 7E AL AR PN B 3
R, FEMR M R L. 4L, Bax )8 )7 oF &1 ps3
48 A A7 11, BT BA p53 B8 {2 idF Bax 3R 1A , 1T 5
3 Bax/Bel-2 LU AE T & 1 56 40 g 98 12", Western
blotting 5236 45 B L IR , 5 CD133 41 . HepG2 41 g #

are
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b, CD133 41 i 1 Baxp53 ik B I FEAIG, Bel-2 3Rk
BRI 2% Binik, BT CD133° 40 il o NF-xB [
Ik, — 7 TH A RE H T Bel-2 RIS =T, B0
Y1 B A7 375 6 5 o — 7 THI AT R IS A5 Bt pS3 MR A, BRI
Bax & &, {ff CD133 4 f b gk 8 T , B AR 75 2t
— B FT. Survivin A2 40 B TR0 B B KRR
— 01, BRI, AR R A N g 22 Al R A
$E7R Survivin 7E I8 & A2 K e AR R A AE A .
TE il 93 () R L R TR, Survivin 1) 3L 3 7K VB A Y
P33 FIBYTER S W RAL , $275 Survivin F p53
BA DR EMERR, BRI, B AR p53 TT LA
T Survivin RIE N H] . 7EFEFFFEEE E, Survivin
IER A T pS3 KM T T2 I8 421, WANG R
I, Survivin 18 i caspase-3/Mdm?2 J& i# i 5 p53 K
IEFF%A# . Western blotting SE46 25 7R 5 CD133°
4l il \HepG2 41 f AH b, CD133 "4l fig  pS3 R IABH &
F&AE , 11 Survivin %34 B & T &, WIS 2 CD133 41
MR LAt 2 ZH AN P A B S AV 2 . fEAR SRR,
qRT-PCR #5 ] 45 5 8 7% , 5 HepG2. CDI133 41 iy Lt
5 ,CD133 40l BCRP mRNA %% T} , 275 CD133"
W NF-xkB #1E T+ & S 8 BCRP ) R 15Tt & , Ik T
CD133" BA 5 i (i 25 PE AT G {E 26

2% L TR, 7E HepG2 40 , AR BT A 40 B & A
e 25 PERIAE 5 28 o A SEIG T 78 27 5 7E HepG2 4
W A TE—/INEECD133 4l W, B 40 ek
HAEFREMWAGHEMEER, HERNETS
HepG2 41l Jfid . CD133 41l Jfid #H £t , CD 133" 4H fitd H* NF -
kB Bel-2 Al Survivin A & 1 % Tt 5, p53 . Bax % &
B AR, A S B CDI33 4 M T /S Sy n L 1
STt . M4h,CD133 1 BCRP R IA T &, I T
CD133" HA 5 i (T 245 PRI 26
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