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CHOP) . 3( cystei- 48 h RFP o
nyl aspartate specific proteinase-3 Caspase-3) 1.4 PCR( qRT-PCR) MANF
CST ; 3- ( glyceral— BAT
dehyde-3 -phosphate dehydrogenase GADPH) .- TRIzol RNA. RNA
( beta-actin B-actin) ( N DEPC RNA
) ; PCR 37 °C 15 min( ) 85 C .15 s
TaKaRa ; B-actin. ) qRT-PCR (95 C.
MANF.BSEP.MRP2.MRP3.MRP4.MDRI1.0STa/B+ 55s) . (60 C.305s) . (60 °C .30 s) 40
OATP2B1 . PCNA. Ki67 CHOP. Caspase-3 PCR. Ct 2 - s
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aminotransferase AST) . ( alkaline phos— (539
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R: CTCAGGAGGAGCAATGATCTTG
( direct bilirubin DBIL) . ( total CADPH  CCACTCCTCCACCTTIC
bile acid TBA) R: CACCACCCTGTTGCTGT
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Bio-Tek ° MRP2 F: GTTTGCCAGTTATCCGTGCCTTTG
1.2 HepG2 R: GATGTCATCCTCACCAGCCAGTTC
( 10% 1% MRP3 F: CGCTTCACCACCTTCTACATCCAC
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1.7 SPSS 23.0
P o
o 3 o
P <0.05 o
2
2.1 MANF Y07 + DMSO
Y25 + DMSO  MANF 70% ( F =
59.842 P <0.001) 90% ( F

=872.806 P <0.001) ,  YO7 + DMSO
Y07 + RFP MANF (F=59.842 P
<0.001) (F=872.806 P <0.001)
© Y25 + DMSO Y25 + RFP
MANF (F=59.842 P <0.01)
. MANF
RFP YO7 Y25 MANF .
1.
2.2 MANF BAT Y07 + DMSO
200 wmol/L.  RFP Y07 + RFP

BSEP ( F = 938.833 P < 0.05) . MRP2 ( F =
401.315 P <0.001) .MRP3( F =2 270.160 P <
0.001) \MRP4( F =47.927 P <0.001) .MDRI( F =
53.215 P <0.001) .OSTa( F =181.078 P <0.01) .
OSTR( F = 193.823 P < 0.001) . OATP2B1 ( F =
20.921 P <0.001) 1B; BSEP( F
=8712.81 P <0.001) MRP2( F =133.113 P <
0.001) \MRP3( F =70.16 P <0.01) .MRP4( F =
109.742 P < 0.001) . MDRI ( F = 30.140 P <
0.001) .OSTa( F =90.406 P <0.001) .OSTR( F =
49.536 P < 0.001) .OATP2B1 ( F = 46.338 P <

0.001) 1Co Y25 +
DMSO 200 pmol/L  RFP Y25
+RFP  MRP2( F =401.315 P <0.01) .MRP4( F

=47.927 P <0.001) .MDRI ( F =53.215 P <
0.001) 1B; BSEP( F =8712. 81
P <0.001) .MRP2( F =133.113 P <0.01) .MRP3
(F=70.16 P <0.01) \MRP4( F =109.742 P <
0.001) \MDRI( F =30.140 P <0.01) .OSTa( F =
90.406 P < 0.001) . OATP2BI ( F = 46.338 P <
0.001) 1C. Y07 +
RFP Y25 + RFP BSEP( F =938.833 P <
0.001) \MRP2( F =401. 315 P <0.001) MRP3(F =
2270.160 P < 0.001) . MRP4 ( F = 47.927 P <
0.05) .MDRI( F =53.215 P <0.01) .0STa( F =
181.078 P < 0.001) . OSTR ( F = 193.823 P <
0.001) .OATP2BI( F =20.921 P <0.05)

1B; BSEP( F =8 712.81 P <0.001) .
MRP2( F =133.113 P <0.001) .MRP3( F =70. 16
P <0.01) .MRP4( F = 109.742 P <0.001) .MDRI
(F=53.215 P <0.01) .0STa( F =90.406 P <
0.05) . OSTR ( F =49.536 P < 0.001) . OATP2BI
(F=46.338 P<0.01)
1C.
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1 MANF  HepG2 MANF  RFP BAT

A: MANF  BAT( BSEP.MRP2.MRP3.MRP4.MDR1.0STo.OSTR.OATP2B1) ;B.C:  MANF
;1:YO7 +DMSO  ;2: YO7 + RFP  ;3:Y25 +DMSO  ;4: Y25 + RFP  ; a: MANF; b: BSEP; ¢: MRP2; d: MRP3; e: MRP4; f: MDR1;
g OSTq; h: OSTB; i: OATP2Bl; Y07 + DMSO :"P<0.05 **P<0.01 ***P<0.00l; Y25+ DMSO (8 p<c0.01 ¥Ep o

0.001;  YO7 + RFP :5P<0.05 24P <0.01 2424 P<0.001

2.3 MANF  RFP HepG2 N 219.025 P <0.01) . Caspase3 ( F = 187.376 P <
Y07 + DMSO 0.001) 2C. Y07 +
200 pmol/L RFP Y07 + RFP PC- RFP ALT (44.37 =

NA(F =57.646 P <0.001) .Ki67( F =39.544 P <
0.001) CHOP( F =43.469 P <
0.001) .Caspase-3( F =172.745 P <0.05)
2B; CHOP( F =219.025 P <0.001) .
Caspase3( F =187.376 P <0.001)
2C, Y25 + DMSO 200
pmol/L RFP Y25 + RFP PCNA( F =
57.646 P <0.001) Ki67( F =39. 544 P <0.001)
CHOP ( F = 43.469 P < 0.001) .
Caspase3( F =172.745 P <0.001)
2B: PCNA( F =6.919 P <0.01) .Ki67 ( F =
6.483 P <0.01) CHOP( F =
219.025 P <0.001) . Caspase3 ( F = 187.376 P <
0.001) 2C, YO7 +
RFP Y25 + RFP PCNA( F =57.646 P <
0.001) .Ki67 ( F =39.544 P <0.01) .CHOP( F =
43.469 P < 0.01) . Caspase3 ( F =172.745 P <
0.001) 2B; CHOP ( F =

7.42) U/L. AST(70.88 +3.88) U/L.ALP(3.95 +
0. 16) King Unit/gprot. TBIL( 48.22 +8. 15) wmol/L.
DBIL(22.89 +0.68) pmol/L.TBA( 16.03 +2.72)
pmol /L ; Y25 + RFP

ALT (70.87 £0.51) U/L. (F =236.078 P <
0.001) AST (93.89 +14.55) U/L. (F =88.484 P
<0.01) \ALP (4.69 +0. 25) King Unit/gprot ( F =
101. 182 P <0.01) .TBIL (67.71 £6.79) wmol/L
(F =107.173 P <0.01) .DBIL (35.72 =0.64)
wmol /L ( F =30.851 P <0.01) . TBA (23.57 =
3.00) wmol/L ( F =40.551 P <0.01) o
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SO (%P <0.01 ¥¥P<0.001; Y07 +RFP :88P<0.01 244 P<0.001
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Effects of knockdown of MANF on adaptive expression of bile acid

transporter in HepG2 cells induced by rifampicin
Cao Shiguo Dai Qiong Huang Mengxue Qu Liufang Xu Jianming Zhang Weiping
( Dept of Gastroenterology The First Affiliated Hospital of Anhui Medical University Hefei 230022)
Abstract Objective To investigate the effect of mesencephalic astrocyte-derived neurotrophic factor ( MANF) on

the adaptive expression of bile acid transporter in human hepatoellular carcinomas ( HepG2) induced by rifampicin

( RFP) . Methods
by lentiviral stable transfection technology. The YO7 and Y25 cells were treated with RFP of 200 pmol/L for 48 h

and qRT-PCR and Western blot were used to detect the protein and gene expression levels of MANF bile salt ex—
port pump ( BSEP) MRP3 MRP4)
protein 1 ( MDR1) organic anion transporter ( OATP2B1) .

tein and gene expression levels of proliferating cell nuclear antigen( PCNA)

The control group cell line ( YO7) and the knockdown group cell line ( Y25) were constructed

multidrug resistance—related proteins 2/3/4 ( MRP2 multidrug resistance

organic solute transporter a/f ( OSTa/B) The pro-
proliferating cell marker Ki67 were
used to evaluate the proliferation of cells in each group changes in levels. Changes in the protein and gene expres—
sion levels of C/EBP homologous protein( CHOP) and cysteinyl aspartate specific proteinase-3 ( Caspase-3) were
used to evaluate the apoptosis of cells in each group. The relative contents of alanine aminotransferase( ALT) aspar—
alkaline phosphatase ( ALP) 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
could induce the protein and gene expression of MANF BSEP MRP2 MRP3 MRP4 MDR1 OSTa OSTB

OATP2B1 in HepG2 cells( P <0.05) while the protein and gene expression levels of BSEP MRP2 MRP3

MRP4 MDR1 OSTa.OSTR.OATP2BI decreased after MANF knockdown( P <0. 05) .
tion of RFP the protein expression of PCNA and Ki67 in the knockdown group was still higher. The protein and
gene levels of CHOP and Caspase3 significantly increased after MANF knockdown( P <0.05) . The levels of the
hepatic cell injury markers in the cell supernatant increased significantly( P <0. 05) . Conclusion RFP can induce
the expression of bile acid transporter such as BSEP MRP2 MRP3 MRP4 MDR1 OSTa OSTB and OATP2B1
to increase in HepG2 cells( P < 0. 05)

down will significantly decrease under the induction of rifampicin( P <0. 05) and cell indury is aggravated indica—

tate aminotransferase( AST)

Moreover under the ac—

but the expression of bile acid transporter of HepG2 after MANF knock—

ting that MANF plays a protective role in RFP-induced adaptive responses by regulating the bile acid transporter.
Key words

mesencephalic astrocyte-derived neurotrophic factor; rifampicin; bile acid transporter; adaptive re—

sponse; cell proliferation; cell apoptosis; cell indury



