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W OE:. B HITLREH RN AR Huh-7 Z33E8 (Sor) 2541 kk Huh-7/Sor (liszmi X FAE NS, 3% 1k
HNREFE Huh-7/Sor 4Rk, qRT-PCR #&:ill miR-217 Al ABCC1 mRNA #3357k, Western blotting #&:3ll ABCC1 & 4 ()41
K AR EHE R A Huh-7/Sor 4iifflf5, CCK-8 yZAMI4NAIE 71, Annexin V/PI YLt G4 T, Western blotting 4
DU T2 (B A ABCCL (R385 /K1 H08E FE T miR-217 5 ABCC1 ({45 &4 1, #£ 4 miR-217 mimic 2% inhibitor /5451l ABCC1
FIEEKT, 9IRS RN ABCCI 3°UTR XIiEt:. &R 5 Huh-7 4ifuAi Lk, Huh-7/Sor 4t miR-217 K%
BRI T, ABCCL RIE/KFRE L (P<0.05); A8 FH RAEINH] Huh-7/Sor AR IIGSE, fRdtdmmT:, L&
I miR-217 Kk /KF, #H] ABCCL %5 (P<<0.05); miR-217 A5 ABCC1 3°UTR X454, ] ABCCL & A&k
K (P<0.05). 5  Awb R AEE Ll miR-217 Wi ABCCL M3KiE, HEmi#i Huh-7/Sor 40385, 5 SHT.
KR AR E; HalE: ®BHEE: W2itE; miR-217; ABCCL
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Effect of oridonin on proliferation and apoptosis of sorafenib resistant hepatoma
cell line Huh-7/Sor through miR-217/ABCC1 pathway

AN Li-li, ZHOU Jing
Department of Pharmacy, Zhumadian Central Hospital, Zhumadian 463000, China

Abstract: Objective To investigate the effect of oridonin on sorafenib resistant human hepatoma cell line Huh-7/Sor and its
mechanism. Methods Huh-7/Sor cells were cultured in vitro. The mRNA expression levels of mir-217 and ABCC1 in Huh-7/Sor cells
were detected by gRT-PCR and ABCCL1 protein was detected by Western blotting. After treated with oridonin, the cell viability was
detected by CCK-8 method, apoptosis was detected by Annexin V/PI staining, and the protein expression of apoptotic proteins and
ABCC1 were detected by Western blotting. The binding sites of miR-217 and ABCC1 were predicted by database. The protein level of
ABCC1 was detected by Western blotting after transfection with miR-217 mimic or inhibitor. The activity of ABCC1 3' UTR region
was detected by luciferase reporter gene. Results Compared with Huh-7 cells, the expression level of miR-217 in Huh-7/Sor was
down-regulated, and the expression level of ABCC1 was significantly up-regulated (P < 0.05). Oridonin inhibited the proliferation of
Huh-7/Sor cells and promoted apoptosis. The expression of miR-217 was up-regulated and the expression of ABCClwas
down-regulated in Huh-7/Sor cells treated by Oridonin. miR-217 could bind with ABCC1 3' UTR region and inhibit the protein
expression of ABCC1 (P < 0.05). Conclusion Oridonin could inhibit the proliferation of Huh-7/Sor cells and induce apoptosis by up
regulating the expression of ABCC1 and miR-217.
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AR JE ISR HCC 58 — AN 36 97 254,
A3 P bR 4T B B A B I A R
20 JL VR T A R Y, SR T DR LR 24 4 £
PR, TEEEAIT AR . B, FREEWEGE
HCC 4il i 2 i Ak Je i 25 M i 29 W) A+
I R 7 3L

KU FOR BT R BEAEME RS, B
KON EE . S, BE. B g, AT
O e 5 2 R PRI R R T VR B T A
R, XmEHEAADFRPURER, AR
T SR BT 5 S R e iR TP T EL R e
Z IR 24, rEE e S A A 5 1 B R s O
SELPe H FGT IA F URAEY, E  GST-pi A
LRPI/ERK/INK 15 5 38 I 11 75 7 it e 355 VO AtV i
kT, BN TR AWM EEA
(multi-drug resistance, MDR) J i3l 11 75
N B AR 25 a0 e T2 (B A e i 25 40
PR BV FE AR AR GRS . Rk, AR B TE
PRI BB 20 HCC R 35 JE i 245 20 M Kk ) 5
M, FEHERFE TR, AIEIK HCC HIRTT 254
I RIS,
1 M8

KRB R (175 0815244, Jii&EH#1=99%)
T H i e AR IR AR . AR
Huh-7 4z 3k e i 2540 itk Huh-7/Sor 14 1
g RF AR AR /A A . Caspase-3 (175
9662). cleaved Caspase-3 (%5 9664). bcl-2 (1%
5 4223). NZAMZFKEN 1 (ABCCL) fitfk
175 14685), B-actin (175 3700) Hifk. FHik
JEEPU R i | 35 Cell Signaling Technology
AT, BIYH EEAE T AV AT A . PCR MR
7 H H A Toyobo A . ZHidEE (Sorafenib, 1
5 S7379) M Selleck A ] o XU FR B 2 A
Kyl 2406 25 E Promega A ™. miR-217 NC.
mimic A1 inhibitor 14 B _E A E A H ARG BR A F
pMir-ABCC1-Wt Fl pMir-ABCC1-Mut 3t JE K %
I TR M e AE MR PR A ]
2 Fk
2.1 Huh-7/Sor #RpEx} ZEhiFE R BT 2514

Huh-7 F1 Huh-7/Sor 41 g 35185 7% T % 10% FBS.
100 U/mL 75 % & 1 100 mg/mL 4% & ) DMEM £4
FeFerh, 7F 37 C R % 5% CO, MR sttt . B4k
KRNI, R 5X 10°ANmL, 4L 100 pL

FMpT 96 fLbH, FHARKE (0. 2.5, 5.0, 7.5,
10.0. 12.5 umol/L) Wy HiaEJE 73 7 A FE4H i 48 h,
R R b, AL 10 uL CCK-8 iAW, 4ksli:
7= 2h, 7E 450 nm A EIROEE (A fH.

BAFIE R =25 2520 A E/5T IR AL A
2.2 Huh-7 1 Huh-7/Sor 4R miRNA-217 #0
ABCC1 mRNA 1 ABCCl1 EARIENER

Fi Trizol V42 EX4H 5 RNA, W56k
cDNA, #i¢J5 #E47 qRT-PCR #:31l miR-217 1 ABCC1
MRNA [3RIE K. SRS R i SE) 58 & PCR
5149 W.2% 1, LA hsa-U6 F1 GAPDH AN 2115 mRNA
M #IA R, qRT-PCR KM 27 it Skt ik
. PCR MNAKZR N 20 uLo [eBigkft: 95 ‘CAME
60, 60 ‘CiE-k 50's, 72 ‘CHE{H 60s, F 14 40 ME
M, &g 72 ‘CIEA 10 min.

# 1 FTF gRT-PCR #&NIEERE S 4155
Table 1 Sequence of gene primers for real-time quantitative
PCR assay

A SIMIFEFI(5°—3)
hsa-miR-217 1E[ 5% CAGCATACATGATTCCTTGTA
XIAS|1M) CTTTGGTGTTTGAGATGTTTGG

ABCC1 1EM 54 CTCTATCTCTCCCGACATGACC
A5 AGCAGACGATCCACAGCAAAA
hsa-U6 1EM 54 CTCGCTTCGGCAGCACA
I 5149 AACGCTTCACGAATTTGCGT
GAPDH IEM 514 TGTGGGCATCAATGGATTTGG

514 ACACCATGTATTCCGGGTCAAT

F RIPA 2400 f5 , 2503843 S8 H, B30 pg
HHEHPEAT SDS-ZE NI i Lk, SREE B E
PVDF i &, Bifle@ikr =imE A, TBST ¥ 3 k)5
o\ ABCC1 Al -actin — ¥ B, HINAFXDT
e EHi % =31, F BIO-RAD RS BF S
Quantity one #4313 4347 2 Fh 4o - ABCC1 & H
[RIRIEIK T
2.3 KIBEEREXT Huh-7/Sor 4HREIL5E RS2 0E

Huh-7/Sor #Hf#EFhT- 96 FLIR, 537774
“2.1700, ¥53% 24 h J5 53 AN 2.5.5.04 10.0 pmol/L
KRR, XRAMASEAEF DMSO K3t 24,
48, 72h. HHEE 6 MEAL, LI CCK-8 %
W10 puL, 4RE%3E 2 h J5, 7£ 450 nm &b A 1B
T S 4T P B 0 7 R

NPT HE R =1 — A sl A wm
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2.4 ZIZEFEX Huh-7/Sor 4R ARSI

Huh-7/Sor 4 a5+ 6 FLIR 1, 44 77 v F 4
A 2.3 IIAASS EDTA [ 0.25%% 5 (A Bk
1T, WSR2 T4 PBS vhik s, M4i&%
TR B 35 Ry 1408 AN /mL, BN 10 uL
Annexin V-FITC. 5 uL PIJE%], 4 CE#E 20
min, TEJAH A VL5 & A0 M )0 T4
25 ZKIRERZEN Huh-7/Sor 4RAtish ABCC1 F10F
THXERFRIAKFEHZMm

Huh-7/Sor 4HRI4F T 6 FLARH, 34 7iEAnAb e
JiikIE “2.37 T, Western blotting A6 %20 41 ity -
ABCC1 M T-FHICE FINFRIA K, T7i[A “2.2”7 T,
2.6 ZREFHEX Huh-7/Sor 4REIH miR-217 0
ABCC1 mRNA FiAKFHIF N

Huh-7/Sor a3 F0 1 6 FLAR 1, 4320 5 A b
FTVER “2.37 . qRT-PCR A& %% 4H 48 ity
miR-217 A1 ABCC1 ] mRNA Fik/KF, 5[
“2.27 T,
2.7 miR-217 %} ABCC1 FiXHIF/ N

Huh-7 445 T 6 LAk, Z M Lipo 2000 ji#]
i, 49 G miRNA-217 mimic 2% inhibitor % H %
8 miR-217 NC, 48 h W& 4l H, Western
blotting ¥l ABCC1 25 A %A /KF .
2.8 miR-217 %} ABCC1 BT & MAISN

Huh-7 4Hfa e/ T 24 fLE. 28 Lipo 2000 i
B A5, 4r 5 H % gy 200 ng pMir-ABCC1-Wt Al
PMir-ABCC1-Mut %%t =gk 55 B R #i4& . 50 ng
Renilla. 200 ng miRNA-217 mimic 5% miR-217
inhibitor. %% 4% 48 h J5SEEZNML, FIXUOE RS
IR A TN 2 ' 2R Bl v 12 o
29 HFitFEH&E

P g5 R UAX B RoR, Wi LEBCRA t
Krdes A ECBCR SR 2 T7 2 904, LRI
PR A LSD-t ke . K SPSS 21.0 3T %
AL, P<<0.05 # € A G E L.
3 &R
3.1 Huh-7/Sor 4RI EHIEFERITH 2514

FAAS [F) 3 B 0 2 b JE J 23 il b B Huh-7 F
Huh-7/Sor 41 48 h, CCK-8 ykaill4nuis /7, 455
KIL, #£75. 10.0. 12.5 pmol/L EiiE/E kT 48 h
J& Huh7/Sor 4H3E /75 Huh-7 SEASYH AR EL 55 254
In, ¥ gt 5 L(P<<0.05, & 1), X 8] Huh7/Sor
YA E R AR e R B T 24

100

804

604

404

I B A 2E1%

—e—Huh-7
—&—Huh-7/Sor

204

0

0 25 50 75 100 125
ZhdEfe Cl(umol L7Y)

5 Huh-7 0B Lb#%: "P<<0.05
P < 0.05 vs Huh-7 cells

1 FEREZRREFERXT Huh-7 F1 Huh-7/Sor 4BBE5E 1189
20 (x=%s,n=6)

Fig. 1 Effect of different concentrations of Sorafenib on the
viability of Huh-7 and Huh-7/Sor cells (g =%s, n = 6)

3.2 Huh-7 # Huh-7/Sor #RAfich miRNA-217 #A
ABCC1l RIZMER 7T
IR SRR, HA Huh-7 4fIAHEE,
Huh-7/Sor Zlffirh miRNA-217 KIEAKTFEE T
], ABCC1 mRNA f#)3I&/K¥ .2 i (P<<0.05,
# 2); [ARF Huh-7/Sor i+ ABCCL & AR IA
KPEZEEIF (P<0.05, K 2).
3.3 ZIFEHEX Huh-7/Sor 4RBEILTE I
A BE R E AP Huh-7/Sor 4Hf)5, CCK-8
PRSI Huh-7/Sor ZHMI 3G TEEPE . 45 AR T, BE

%% 2 Huh-7 1 Huh-7/Sor ZAf2# miRNA-217 #1 ABCC1
MRNA FIAKFE (x=s,n=6)
Table 2 Expression of miRNA-217 and ABCC1 mRNA in
Huh-7 and Huh-7/Sor cells (¢ £s, n = 6)

o) miRNA-217 ABCC1
Huh-7 1.0040.06 1.0040.05
Huh-7/Sor 0.564+0.08™" 4174+0.23™

5 Huh-7 ZEf LA “TP<<0.001
P < 0.001 vs Huh-7 cells

ABCC1

“ - B-actin

Huh-7  Huh-7/Sor

2 Huh-7 #0 Huh-7/Sor 48fiFh ABCC1 ERFRIA
Fig. 2 ABCCL1 protein expression in Huh-7 and
Huh-7/Sor cells
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Y AL B (R ZE K, AR B BOAS R IR X
Huh-7/Sor 4 i 34 58 0 il 23547 5 (P<<0.05). 7E
A — M Ta) 05, ST RRALAEL, A E 2.5, 5.0,
10.0 umol/L 4 Huh-7/Sor £ ffa {8 5 $91 f1] = S5 A
, ELBEE AR FEIG N, 20O 3G FE A ) H B K
EHEM KM (P<0.05). W% 3.
3.4 ZREHZEXT Huh-7/Sor {RAET-RHE MR
EXTRRZAAREL, £ HEHER 2.5, 5.0. 10.0 pmol/L
44 Huh-7/Sor HAfRIAT- R EF&, EZRAFRITFE
X (P<<0.05), FRACFREESEIN, SRR T 2%
Bk, BEFEMENE (P<0.05). W#E 4. K 3.

£ 3 KIFEREX Huh-7/Sor {RBEIETERISELNE (x2S, N =6)
Table 3 Effect of oridonin on proliferation of Huh-7/Sor
cells (x=s, n=6)

. cl 2 FR S8 A R 22 9%
(umol-L %) 24h 48 h 72h
S Hd — 0 0 0
AR 25 6.78+0.87" 10.28+1.45" 13.98+1.98"
CiF 50 13.29+136" 17.34+2.34" 21.66+2.74"
100  19.3741.73™ 25.23+3.29" 31.24+450™

Hatieagitbss: "P<0.05 TP<0.01 “P<0.001
P<0.05 "P<0.01 ""P<0.001 vs control group

4 ZFREHRES Huh-7/Sor MARET-AISINE (x2S, n=6)
Table 4 Effect of oridonin on apoptosis rate of Huh-7/Sor
cells (x=%s, n=6)

51 Cl(umol-L %) T2 %
it — 5.94+1.03
KREHR 2.5 13.64+1.45"
5.0 22.62+3.74™
10.0 38.15+3.29™"
Hxf B4 "P<0.05 P<0.001

“P<0.05 P <0.001 vs control group

35 ZFREHRZEN Huh-7/Sor Rl Bel-2. cleaved
Caspase-3 & H&RIZHIF N

HXIRAME, X®EHER 25, 50, 100
umol/L 41 Huh-7/Sor 4Hiii Caspase-3 & ik /K1
B3 T, cleaved Caspase-3 & [k /K -1 BTt
i1, Bel-2 2 R /KPR PG, 3 SRS AR O
ERAGEE L (P<0.05). WK 4.
3.6 KIREREN Huh-7/Sor #BAE miR-217 #n
ABCC1 FRIAKFHIFZM

gRT-PCR #11 Western blotting £5 5 & ¥, 5%}
MEZHAHEE, 10 pmol/L 2 B F K AL B S 1) miR-217

410" 10° 4 10* 10" 4
107 10°] 10° 5 104
102—; R 102—: 102—; 102-:
T [10'4 &" 0ty - 70 10' 4 103
10° 'O%z...;’.. e | 107 c.;';f.';J.‘i...., L e T o e e
10° 100 10 10° 10* 10° 10! 10 10° 10° 10° 10! 10° 10° 10  10° 10" 10° 10° 10
it i K PEHFE 2.5 umol L7 KB E 50 pmol Lt K PEEFF R 10.0 pmol L1
Annexin V-FITC -
B3 ZRERZEX Huh-7/Sor HHAET-AIE N
Fig. 3 Effect of oridonin on apoptosis of Huh-7/Sor cells
M"‘ Caspase-3 %k kP 2% il (P<0.05, & 5), ABCCL
e — “” cleaved Caspase-3 ] mRNA Al H R E K 22E T (P<0.05,
: 5)0
S | Dcl-2 . . ,
W—— ‘ 3.7 miR-217 3t ABCC1 F3k MM
— ———| (ctin NT 4T miR-217 i@ id YT ABCCL [1£ik S
B 25 50 100 5 HCC i 25 14 ¥ 73 WL, 187 F 25045 & TargetScan
o 5 %z&ﬁqﬂ?—ﬁ/(um;u;) (http://www.targetscan.org) Tl T miR-217 5
4 Kix ZXT Huh-7/Sor % C -3, cl d §
REFFX Huh-7iSor B Caspase-3, cleaved g a4 808 () 6-A). T Huh-7/Sor
Caspase-3. Bcl-2 EARIZHIF T Yl mi DT B G, TE AT
Fig. 4 Effect of oridonin on Caspase-3. cleaved Caspase-3 Al MIiR-217 If AP REREAS, AE et

and Bcl-2 protein in Huh-7/Sor cells

MiR-217 IS5, [KIMAESRA Huh-7 4i i % 4
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B, | P * “ “o | ABcCL

Z g

S € 04 -~

2 14 ) — | (3_aCtiN
. <5 YRS S S

T Ak 10.0 pumol £t

10.0 pmol L.*
5t "P<0.05
“P < 0.05 vs control group
5 ZREFREEXT Huh-7/Sor 48R miR-217 1 ABCC1 RiAKFRIZNE (x=s,n=6)
Fig. 5 Effect of oridonin on miR-217 and ABCC1 levels of Huh-7/Sor cells (x=s, n = 6)

TR KB R
10.0 pmol L1

A

Predicted consequential pairing of target region (top)
and miRNA (bottom)

Position 1746-1752 of ABCC13'UTR 5" ... CﬁMMJGCGAﬁCmmﬁLIMA. .

hsa-miR-217 3 AGGUUAGUCAAGG ACUACGUC AT
B c
. 3.0
- ABCC1 g opMir-ABCCL-WE
Z 25 | apMir-ABCCL-Mut
M- p-actin £ 59
|
NC  mimic Eﬁ 15 -
b
s m | ABCC1 2 107
$ 0.5
W actin ® 0
NC inhibitor NC mimic  inhibitor

5 NC 4% "P<0.01 "P<0.001
"P<0.01 "P<0.001vsNC group

E6 miR-217 5] ABCCL HEHEIA
Fig. 6 miR-217 repressed ABCC1 expression on protein level

mMiRNA-217 mimic ¥ inhibitor, Western blotting £l
ABCCL [1ER FAFRIA /K, 45 5% miRNA-217 mimic
Aee 2 T ABCCL [ H7KF, miR-217 inhibitor
AeE il ABCCL [MEE H/KF (B 6-B)o N Tl
ABCCl 2752 miR-217 [JEHHE L, M 79 HR
B HA (pMir-ABCC1-Wt) FI9EARA % 2 i
WiE#HAE (pMir-ABCC1-Mut), miR-217 mimic (%
TR ABCCL 3' UTR MIEAIIDOC R EEE
£, inhibitor B8 FIRZOLREREME (P<0.05), {HX}
RAPEIIHR N R R HETCRE (] 6-C) 0 IXLEEEHLE
B miR-217 REEA1E 17 ABCCL & HIFRIA.
4 g

Zh AR JE mT E T A ) R e R TS i I 22
SR T BRI TS DT A 1 e of 5 A
AR R A M TSR, M A T 24T )

MrE B A BRI HCC B bR — 2k 7 77 =0,
SRR AEE 5 =B 2y, semmHT Rk, (H 2541
WA, R, FIREEWIE S RAARE 25 bk
FHT AR o EEIGRE L.

miRNAs & —F KN 19~25 nt KRGS
RNA, 2 MEERK . miRNAs 25 7 4 )&
WL b BB, T BEEACET AR AL
FlAE W2 R RS o TR F0 70 4 PR R B
LR RAEE/E R I miRNA, iX 25 miRNAs GE 5400
S 04T 25 e SL IR TR, AT 5 g A xS £
I 25 i URE S U0 AE 50, 10 miR-223. miR-133a
Aer BB N R S S e | AR IE
H i BLCABCBL) M2 i 245 A 9% 22 H 1 (multidrug
resistance-related protein 1, MRP1, #Fx ABCC1)
Fit 2 32 T 184 00 P 8 200 o oo o 252 25 g 1140,
miR-193a-3p BT ] SRSF2 [(ZRIEFFK T =4l
faxt 5-FU mmuiET, miRNA-195 #l miR-125b
fe o s AP T & A Bel-w F1 Hexokinase 11
(2K T A AT RE G X 5-FU AU, 4
RIEFK, miR-217 REWE IS R E2F3 [1)3RA K F i
001 P 0 L P 22 2 00, L L T8 4 R T 245
(R FH A AR SCHROE o« AHIF T 45 FHIESE, S5oEA
Huh-7 4l AH L, Huh-7/Sor 48 i miR-217 f#&iA
KPEZETH, HXBEHXE®EL LA
MiR-217 [}ZRIE /K1 23 Huh-7/Sor 40 %S &
Ak Je rfuRYE, F£8 miR-217 5 Huh-7 48 % &4
EI AN EEE P

24 I8 2 PG DTE PR N R HE RN 1) B B IR,
W FH L AM AR R, LA 4S
LN 2L N AR (R IEH 25U, XL
2581 % NS sk ABC R KK A . ABC #
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BEAFFEQE ZMERED, "R ATP KiE™
ARRE RS A ETIRY) (A5
TR AR R 2 1 ABC RN
ABCB1 fl ABCC1.ABCC1 £ £ fh s 4 R b
ik, ZEMWRNZ A AR, W5 E T4
MR R % K&ETM. RaOBRSm Gk,
AW RS R KL, Huh-7/Sor 4Hfud ABCCL (1]
MRNA Fl8 FRIE KR B, 3Rk miR-217
mimic A& FiH ABCCL HI8 HRIAKT, 1N
Huh-7 28 g %) 2 4 4F Jé 802, 1 miR-217
inhibitor At 3% Eif ABCCl HIRIEKT, BFK
Huh-7 2 A 1 24 ) SRR

AR LK, KB H il B Huh-7
Lhr AR e 25 4R b miR-247 (IRik /K, B
] ABCCL 7 1A , AT Huh-7/Sor 48 B354 |
FHFHFT

ABERR HAGEAFARFEF BN R
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