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- (RFP) 755 AT 40 i ( HepG2) 15145 M I R ¥ 12 143
MAPERIRHER . A BT BRI R 4 5]
2T 6 fLAR T, i F 4R 5 PRDX6-siRNA | control-siRNA 4y
%Y HepG2 4 i #4 s i AR 20 T %) BB 4H , 43 7 4t i 100
wmol/L RFP %55 24 h J5 , Western blot 1 qRT-PCR 451l 4%-2H
4iiffd PRDX6 , £ 25T 25 25 1 1 (MDR1) | 22 25T 25 AH 56 25 1
2.3 4(MRP2 MRP3 MRP4) Na"/4fiff JH 2 P} [7] s 32 2 A
(NTCP) (8 [ K B H 3235 7K F 5 Annexin V-FITC/PI XLHL %
o I 25 2L 4 M 9 1 288 5 CCK-8 3 46r T 45 2 241 e 344 8 4% 4k 5 1k
T B A 2% ZH A 5 7 B U A MR bR AR T T R IR A
SRR (ALT) | KA R R A S5 Bl (AST) \ BHa &
(TBIL) \E4%H4L &K (DBIL) | SJHTER (TBA) FHXT 7 & 728
1k, &R RFP 1] %S HepG2 40 jifi MRP2, MRP3 ,MRP4 |
MDRI NTCP % PRDX6 )& [ FI 5 B KB K T (P <
0.05) , i &{k PRDX6 J5, MRP2 MRP3 MRP4 MDRI1 NTCP
14 26 [ R 3 R 3R 38 K7 B4 R Rl AR BE i AR (P < 0..05)
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I, 33 A ALY b JR -6 ( peroxiredoxin-6, PR-
DX6 ) HA R A AWy il % P Ak A il A2 il 1, @
i H, 0, FIA5 i i S8 AL M0k OR3P 40 i e 2
FALH o BeAh PRDX6 & PRDX GCHE b —1E
HEEH A 37 BAT i s N A% A B2 ARG A1
2 (nuclear factor erythroid2-related factor 2, Nrf2) 2%
AL T Nef2 A (38 10 4 RN TE 25 )
PERFBT B R A S R b R A T A R E T . AT
58 RWFIRE T (rifampicin, RFP) WIS U ER 4 )
%% (bile salt export pump, BSEP) .\ £ 24 25 H 1
(' multidrug resistant protein 1,MDR1) £ 24ifif 254 5%
# A 2 ( multidrug resistance-related protein 2,
MRP2) 48] — 46l JIH R A 5% 55 Z I (Na ™/
taurocholate cotransporting polypeptide, NTCP ) | #
BHE 7551255 H 2 (organic anion transporting protein
2,0ATP2) . ¥LIE 5 55 i8 ik ( organic solute trans-
porter B, 0STR ) I Nrf2 Fy 2 [ KL D & 1K 3k 17 14 48
fn, T HepG2 4451455, 1t 4h, PRDX6 i
fitg A2 TEPES Nef2 Z 8] )¢ R E AL 2T 58 g 3
ESE T PR, FE T B, PRDX6 2 15 2
FE T R i AT 7 1 R 3k 1 1T 3 5 E— 2P BT
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Ml PRDX6 J5Xf RFP 755 HepG2 4 M5 15 S IH T
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1.1 SEI## HepG2 I A RS L1847 B
i} % ; PRDX6-siRNA W 5 - 1 35 35 1 25 24 w5
DMEM St ik G40 G W B LA €31 BL A=) 2
RS AN I AR DT (F i R AW WA
R R KA A T PVDE [ [ 26 [H Millipore
AT ECL B2 W 8 98 MO8 R AW A Fl s
Marker . TRIzol W) H 3% [E Thermo scientific /A 7] ;
PRDX6 MRP4 It 5 3£ [E CST /A &) ; MRP3 . NTCP Iy
EES| Immunoway 7\ 7] ; MDR1 iy B i X Protein-
tech 24 7] ; MRP2 I § 22 [ Novus {142 7] 5 B-IL5)
I (Bactin) Hro& S = Ht (Ll =EH0/N B FE 4T
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B) W BAL R R R S YA ] PCR i e 5 e g™
Bl & B H A TaKaRa 23 w5 52 I 20 5E
PCR 5|¥¥0 B EiAEY) TR FR S w]; RFP, —H
FEMA(DMSO) 1y B b st R ERHECA R A | N
TR A L FS B (alanine aminotransferase , ALT) | K
KB R & K% F i ( aspartate aminotransferase ,
AST) | #IH4T % (total bilirubin, TBIL) | B %R 2
(direct bilirubin, DBIL) . £ H 7T ( total bile acid,
TBA) 125 & 0 T 5t AR ) LAEWESE BT ; CCK-8
WG B 280 e A Y EORA R 7] 5 Annexin
V-FITC/PL XU A B 08 A I a5 & 0 1 L e DL 1ol
A=W 7] 5 A ( CytoFLEX) 1 3¢ [ D1 ve &
23w EERR X (5 MQX200) 1 H 3¢ [ Bio-Tek 2>
GiE

1.2 ZHAHE

1.2.1 i@ A3EF  [HIF5 PRDX6-siRNA
FI control-siRNA 7351 55 Y& HepG2 4 it 14 2 ik vsi 4
JRUAR AT BRI ke , AR 4 2 A5 T RIFP il 38, 44 55
04530 5 .25 AX R BHPEXT HR control-siRNA +
DMSO £ . control-siRNA + RFP 2 ,PRDX6-siRNA +
DMSO 2 . PRDX6-siRNA + RFP 24, HepG2 4 Jiig /i
& 10% R f Mg 1% 75 % R/ HE % = 1) DMEM =5k
FarBE AT R g . AMCE AL 37 T 5% CO, 1Y
IR rh R SR B 12 h ik 1k, O BUE R B
A T 525

1.2.2 mpas e O EA: K010 240 i DL 4 AL
2.0 x 107 N4 2 B B 5 450 e 6 FLAR 1, 440
WA K % B Gk B 50% ~ 60% I, #% ' Lipo-
fectamine2000 1207 Bd W P oEA T RIS 55 e o FE R H]
ANE ML SO DMEM =i 8% 7R SR B 5%, i 9% 6
~8 h JG TR 10% JiG4- 7% 1) DMEM =5 bi8s 9%
A,

1.2.3 $£r3%kx ¥ PCR (qRT-PCR)  WREERKH
2, 1 TRIzol $RICATZHANNE A9 L RNA, 73560t
JEACR RNA ¥ B2 J 4 32, A4l TaKaRa 300 %% 5% 1
G VAR RNA 3305 S cDNA 3305 5% 26
37 °C 15 min 85 C 5 s 4 °C. #0 PCR 3163k
VLIS CAF BB AR 2R, S AR 2 95 °C 55,60 °C 30
$.60 C 30 s, 3t 40 MEH, BPIEARE 3 ME
FL LB R T 27 B b AT S A B, R A A
PRDX6 ,MRP2 . MRP3 . MRP4 . MDR1 . NTCP ) #H Xt
Fish, P qRT-PCR 515100 1,

1.2.4 &G i %9 %7 % (Western blot) IT£E 6 fl.
W & 2H A M AR A, I AR A 2% 35 il ) 51

%1 qRT-PCR35|#F73|

EILZEAS FIMFEI( 5239
B-actin F: GCCAACACAGTGCTGTCTGG
R:CTCAGGAGGAGCAATGATCTTG
PRDX6 F:ACCACTGGCAGGAACTTTGATGAG
R: GGCTTCTTCTTCAGGGATGGTTGG
MRP2 F: GACAACCTCATTCAGACGACCATCC
R: GGCTGCCGCACTCTATAATCTTCC
MRP3 F: AAGCAGGTGGAGGGCATCAGG
R: GTGAAGGTGGTTGTGGTGTGGAG
MRP4 F: GTGGGAGCAGGGAAGTCATC
R: GAGTTCCCGAGAACACCCAG
MDR1 F: CCGCTGTTCGTTTCCTTTAG
R: CTTCTTTGCTCCTCCATTGC
NTCP F: CTGAAGGACAAGGTGCCCTA
R: TGTGGCCGTTTGGATTTGAG

2% BRI 7] 1% PMSF [y RIPA Z4A7 9% 2467 21
M OB EE Tk b, 3K 40 min, T-4°C 14 000 r/min
B0 10 min, AR EIE . WA _LAE buffer J5 99 °C
A 10 min, F* SDS-PAGE HERHL UK/ B BB H , 115
% PVDF [l |, 5% Wi g 2F Wil 3 2 b, 7530 hn
A PRDX6(1:5000) MRP2 (1:500) .MRP3(1
:1500) .MRP4 (1:1000) MDRI (1:1000) .
NTCP (1 : 1 500) —FHiik 4 CHFF L7, ] TBST
VEMEE 3 WK, 10 min /Y, UE 5 J0 0 A Bt
(1:5000), FFEME 1 h, FK TBST P 3 1K,
10 min /3%, ¥ ECL W52 W41 T PVDF i |- &
AL B AT 55, Image ] EMSREAE5311 45 B &
H I ZRIBIK- o

1.2.5 Annexin V-FITC/PI 3%t 4 2m feL 8 —

W X B K B 4 i DL AR AL 2.0 x 10° A2 i 4 5%
FE S A AE 6 LAk b, e Y 24 h J5 245 T 100
pmol/L RFP 755 24 h, A& EDTA () BT 1k
W EE AR RETTE, e PBS PR 4HME 2 ¥%,800 1/min
B0 5 min, 345 FVEW, A 400 pl Annexin 25 &
TN, FMA S pl Annexin V-FITC Y {2,y 1
5 wl PHEA SRR/ T E 15 min, 140
JLASCAS

1.2.6 CCK-8 Ak smiedg st HeMRATAR M504,
P 0 B e 1 200 S oA A P ) %o 50 A K 0 ) A
B 1 x 10" AN20 i 1 5% B 35 51 2R F 96 FLAC, 14
ZALHJCA PBS Mg, MAMMIA: K %R F] 60%
~70% i, %5 100 wmol/L RFP i 5 24 h J5f7L
A 10 wl CCK-8 51 F11 90 wl DMEM #fi$% 5%
B, T 37 CHEFEM PR E | ~2 h 55 TS
A A 450 nme &0 W 56 BE AR (OD.s, ) 25 FLIY
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0D, [HACR AL TG M, LI EE 3 K.
1.2.7 mEmppszi Eixg P maipinsihn
S WS HAMIEE SR EIS W1 ml, A5 4% 21 20
Mudsi ibr i 7k 42 4k, i ALT [ AST | TBIL , DBIL
TBA, HR A5 & () BV E UL, 1 AL R
an AL R RRFLANZS AL, F R I A — & s AT
A, Rt 96 fLARMEZ WA, F 37 C G54
OB — BT, $ BR S B T BRI
FHBEARASC 5 W6 BEAE, AR 3138 A Sl 8 A o i
AT A5 A A M O b i ) B AR 5 1

1.3 it E A 80 ¥ GraphPad
Prism 8. 0 XA TG 145000 BRI x 5 2
N, Z2 2 ) LA FH S TR 2R U 22 40 Tt (ANOVA) | P
<0.05 I hEFAGIFE L.

2 #HR

2.1 RFP 3} PRDX6 3 i% A% In % PRDX6 & [
RURIEIE oM T f# REP iF S 09 458 495 40 A7) 52 M
PRDX6 [f)32 3k, 45 T 100 wmol/L RFP %55 HepG2
M 24 h, 5 control-siRNA + DMSO £ [t %8, control-
siRNA + RFP 4] PRDX6 & (4 (F =71.21, P <
0.001) JZJLH (F =89.13, P <0.001) 235K 4
T, S5 53R RFP W] 55 HepG2 41 Jifl PRDX6 4
H ML ik B, i 4R 5 PRDX6-siRNA #% 4t
HepG2 il fitd w{I;. PRDX6 FEL [, 713 5= Western blot
F qRT-PCR A5 G I &4 32, 45 R 7R, 55 control-
siRNA + DMSO 4 [t %, PRDX6-siRNA + DMSO 4
PRDX6 [y K ik 7KV A2 80% (F =89.13, P
<0.001) , 7 ik BRI 2 50% (F =71.21, P <
0.01) ,#&75 HepG2 4 ifd H i) PRDX6 F [A] i Ik A%
. WKL,

2.2 B PRDX6 [53f RFP i S Bt ER % iE k&
EREN 5 control-siRNA + DMSO #H [t %%, con-
trol-siRNA + RFP 24 MRP2 (F =86.87, P <0.05) .
MRP3(F =44.32, P <0.05) MRP4(F =55.51, P
<0.05) MDRI(F =86.88, P <0.05) NTCP(F =
19.47, P <0.05) 5L [H 3Rk K-35 A A F2 B iy 7t
5, WK 2C;MRP2(F =93.07, P <0.05) MRP3(F
=45.52, P <0.05) MRP4(F =106.8, P <0.05) .
MDRI(F =26.77, P <0.05) NTCP(F =169.1, P
<0.05) W4 1 FR B R A A R 2 B 0 e, DL A
2A 2B, Fffk PRDX6 J:45F 100 wmol/L RFP %S
24 h 5,5 control-siRNA + RFP 41 #H [t , PRDX6-siR-
NA + RFP 24 MRP2(F =86.87, P <0.05) MRP3(F
=44.32, P <0.05) MRP4(F =55.51, P <0.05) .
MDRI(F =86.88, P <0.05) NTCP(F =19.47, P
<0.05) [ 5 P FR 3Rk 7K 7 96 A [A) 72 B2 i R A1, O
H MRP2(F =93.07, P <0.05) MRP3(F =45.52,
P<0.05) MRP4(F =106.8, P <0.05) MDRI1 ( F
=26.77, P<0.05) NTCP(F=169.1, P <0.05)
H AR A A R TR B R, DL 2, 3R
PRDX6 7E RFP 7551 HepG2 4 43 47 Hh ml 3 1 4
AR R B AR R IR KO

2.3 (X PRDX6 %f RFP if 5 HepG2 BiR{5HY
M8  Annexin V-FITC/PL XU i A i 21 ffd 3 7= &5
W7~ 5 control-siRNA + RFP 41 %, PRDX6-siR-
NA + RFP 4 T- % FFF (F=125.7, P<0.05),
DL 3A; CCK-8 45 5L 56 45 R 2 71 : PRDX6-siRNA
+RFP £ 1) OD {H % control-siRNA + RFP #H ) OD
{HK(F =30.51, P <0.01),HepG2 4 ig i 3% %1 fig
J108055 , WLIE 3B 4R R IR AN A R BN 5
control-siRNA + RFP 4 | 1% ¥ # i ) ALT ., AST,

2.0r
A B 250
‘ sk iz okek
] L T X L T
a b c d e X b ® 20
ku o
= L
PRDX6 5 Bk = 1.5 B
gy HHH z
Xz % 10f
B-actin 4 M . g
§ 0.5F ©
A >D< 0.5F stk
& [ I—‘"—|
[=%}
0 =
a b c d e a b c d e

1 PRDX6 7 HepG2 0 iy Fix K% PRDX6 BRI IE
A %40 PRDX6 & 1335 7K 5 B: 4541 PRDX6 H:[F F2i5K s a: 25 X BE 4L ; b control-siRNA + DMSO 4 ; ¢ control-siRNA + RFP 41 ;d:

PRDX6-siRNA + DMSO 41 ;e: PRDX6-siRNA + RFP £ ; 55 control-siRNA + DMSO 4 [l #%: * * P <0.01,

Ho# ¥ P < 0. 001

P <0.001 ;5 control-siRNA + RFP Z{
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A a b ¢ d e ku a b
MRP2 190 MRP3
B-actin 42 B-actin
a b ¢ d e ku a b
MDRI 142 NTCP
B-actin 42 B-actin
B Oa
2.0p =b
@Ac
15 9 Ne
% * T sokok sk ok
il % ? % %
SR D D B
& T e
% . e N
3 N[ e gl 2N
AN TN | TAN [ TAN | | AIN
P ANTTIN T TAN [TAN | TAIN
SLLLEIN AN AN TN | PRI
MRP2 MRP3 MRP4 MDRI1 NTCP
& 2

c d e ku a b ¢ d e ku
170 MRP4 140~200
42 B-actin 42
d e ku
38
42
C a
2571 =b
EEES Ac .
20t m d
i e
P
W15
=
=
<1.0F
Z
=4
E05F

MRP2 MRP4 MDRI1 NTCP

F{K PRDX6 3t fB it BR 5 IS A RIE R RN

A:MRP2 MRP3 MRP4 MDRI1 NTCP 7 [ 457 ; B .C: PRDX6 @ fif )5 MRV R %18 PR 2R 1 Sk P 3K /K -5 a: 25 A X B4 ; b : control-siRNA +
DMSO 4 ;¢ : control-siRNA + RFP 4 ;d : PRDX6-siRNA + DMSO 4 ; e: PRDX6-siRNA + RFP 4 ; 5 control-siRNA + DMSO 41 HL#%: * P <0.05,* * P

<0.01,

TBIL .DBIL . TBA 1.4, PRDX6-siRNA + RFP H 4l fify
B LW s Y ALT (F =307.3, P <
0.001) AST(F =278.2, P <0.001) ,TBIL (F =
155.5, P <0.01) . DBIL(F =671.8, P <0.05) .
TBA(F =64.45, P <0.001) A7k 3%, LK 3C
-3G, XL R YA PRDX6 5, RFP 35 G 1)
HepG2 446t 33— fin e

3 g

TPt — P A I RIE 2 —,
LA % 25 JT S0 25 Wy P 461 475 ) ity D AL i v AS 3
Ko IR SR & A AR IR B 3 5 1
JEF 240 L 5/ UL b R i A JE MO fIEL T 7%
SRIRUI N Ay S I U5 B0 38 7 B . A
W] PRDX6 Ji Nrf2 i B i 40 A AL L AR 7 o0 1,
TEPA G PR AR S P A, BE PRI A
PRI 325175 Nef2 il Nef2-prdx6 -5 A9 4 AR 4 Y
;L v NN LR T . O | R Bu ke
Nif2 4% BSEP/NTCP Kk #ip; RFP 7551 1T 45t
Pio ASBEFEAE A Fh 52 5 45 R W, REP A] i &3
HepG2 4ifffi+H MRP2 ,MRP3 ,MRP4 MDRI1 NTCP %5
LR R K- Ty, B8 B R s MR Y
TR D8R REP 5 5 (4 T 40 454 , X — 45 21
555 i i B 5 45— 8, HepG2 41 i it 1%

** % P <0.001 ;5 control-siRNA + RFP £f [t %5 *P <0. 05, P <0. 01, P <0. 001

PRDX6 K] J5, MRP2 . MRP3 , MRP4 . MDR1 , NTCP
R K T R AR 2E T e, 200 358 4 ) S In
X 20 PRDX6 T AE7E RFP i Sty HepG2 404
T2 5B RS TR 22 K i TR 5, I 7E BRI AR
RAEERAERAE T o N REP 375 S LA B 3T
R E PR T Nef2 B3k, 9 PRDX6 FY
e S, SR TIRGAN B R 18 PR A 3k, MR R BRI IR AR
RS A P45 045 9335 1

PRDX6 92 1715 1 izt S A0 0 Tl 5% 1k o 1
Gk — B, 25 440 P9 RV ) £ 5 5, 0 by 2
WG RAMIEIET . A58 " 9] PRDX6 76k
PR 3 5 A 6 A IO 355 38 P 7 18 28 2 A
RAIEMGUTHMSB A VE R o AR, Lopez-Grueso et
all " ZEWFSE b % B HepG2 2L f) PRDX6 JL A B2
22 ECAN M N LR TR T RE AN 58 B P 2k TR TR 4R
BT, AR R AR D . AT 45 R R R
PRDX6 5 [H J5 , HepG2 4 it i U8 T % T 25 , 444 ik
JIFAR . X TTRES PRDX6 A 4t 4 T~ K 4t A AL I 3
A A 6

AW FW], 16 REP (1R T, 40 451 453
EW(ALT  AST  TBIL .DBIL . TBA) /KT, 16
I R 3 e A AR R W AT S RER S I B4R AR . i
i PRDX6 JE[H 5 , X S iR it — T i . 45
A VL g5 8] PRDX6 7£ RFP % S (1) HepG2 4]

T
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3 PRDXG6 &R /m%f HepG2 ZHREH {5 B0

By
5

A:PRDX6 B AR5 *] HepG2 £ JH T

i) 3 B: PRDX6 R ARG X HepG2 40 I3 5 1)

I
2

Wi ;C — G: PRDX6 ffi /e & L A0 N 15 57 b 3 8+ 4

Jaas iR 4 (ALT AST | TBIL \DBIL \TBA ) 9484k /K F- s Ha — He: 2520 HepG2 AN JA T 2Kl 5 a: 25 XS 2 ;b : control-siRNA + DMSO £ ;c:
control-siRNA + RFP 41 ;d: PRDX6-siRNA + DMSO #1 ;e: PRDX6-siRNA + RFP £ ;55 control-siRNA + DMSO 41 H¢: * * P <0.01, *** P <0.001;

5 control-siRNA + RFP 4 F 45 :#P <0.05, #¥P <0.01, * P <0.001
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Effect of knockdown of PRDX6 on adaptive expression of bile acid

transporter in HepG2 cells induced by rifampicin
Qu Liufang, Huang Mengxue, Cao Shiguo, Chen Gang, Xu Jianming, Zhang Weiping
(Dept of Gastroenterology , The First Affiliated Hospital of Anhui Medical University ,Hefei 230022)

Abstract Objective To investigate the role of knockdown of peroxiredoxin-6 ( PRDX6) in injury and adaptive
expression of bile acid transporter in human hepatoellular carcinomas ( HepG2) cells induced by rifampicin
(RFP). Methods Cells in logarithmic growth phase were uniformly inoculated in six-well plates, and HepG2
cells were transiently transfected with specific PRDX6-siRNA and control-siRNA to construct the knockdown group
and control group. After 24 h of induction with 100 pmol/L RFP, Western blot and qRT-PCR were performed to
detect the protein and gene expression levels of PRDX6, multidrug resistance protein 1 ( MDR1) , multidrug resist-
ance-associated proteins 2, 3 and 4 (MRP2, MRP3 and MRP4) , and Na®/taurine taurocholate cotransporter pro-
tein (NTCP). Annexin V-FITC/PI double staining assay was used to detect the apoptosis rate of cells in each
group; CCK-8 assay was used to detect the changes of cell proliferation in each group; The relative contents of ala-
nine aminotransferase ( ALT ), aspartate aminotransferase ( AST), total bilirubin ( TBIL), indirect bilirubin
(IBIL) and total bile acid (TBA) in the supernatant of cell culture medium of each group were detected by kits.
Results RFP increased the protein and gene expression levels of MRP2, MRP3, MRP4, MDR1, NTCP and
PRDX6 in HepG2 cells (P <0.05) , while the protein and gene expression levels of MRP2, MRP3, MRP4, MDR1
and NTCP decreased to different degrees after PRDX6 knockdown (P <0.05). In addition, PRDX6 knockdown re-
sulted in increased apoptosis rate of HepG2 cells (P <0.05) , decreased cell proliferation ability (P <0.05) , and
increased levels of cell injury markers ( ALT, AST, TBIL, DBIL, TBA) in cell culture supernatants (P <0.05).
Conclusion RFP increased the protein and gene expression of bile acid transporter and PRDX6 to increase in
HepG2 cells. However, following knockdown of PRDX6 and treatment with RFP, the protein and gene expression
levels of the bile acid transporter decreased and cell injury was aggravated, suggesting that PRDX6 played a protec-
tive role in RFP-induced adaptive response in HepG2 cells.
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