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Sodium arsenite inhibiting proliferation of hepatoceullar carcinoma cells and expression of promyelocytic leukemia protein”
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[Abstract ] Objective To investigate whether the sodium arsenite inhibiting proliferation of hepatocellar carcinoma( HCC)
cells and having a relation with the expression of promyelocytic leukemia (PML) protein. Methods The immunohistochemistry,
Western blot analysis, immunofluorescence assay and quantitative PCR were used to examine the PML gene and protein expression
in HCC tissue and cells. Results The immunohis to chemical staining showed that the PML protein was expressed in nucleus of
well-differentiated . moderately differentiated and poorly differentiated HCC tissues randomly selected from 15 cases of HCC under-
going hepatic resection. Western blot analysis showed that PML protein was expressed at varying levels in all 24 HCC tissue sam-
ples, HuH7, HepG2, Hep3B, SMMC-7721 and 102 cells. The immunofluorescence assay demonstrated that PML protein grains
were found in the nucleis of the HuH7, HepG2, Hep3B and SMCC-7721 cells, in which HuH7 and Hep3B expressed more PML
proteins than HepG2 and SMMC-7721 cells. 24 HCC tissue samples, Hep3B, HepG2, SMCC-7721 and HuH?7 cells all expressed
PML gene. Sodium arsenite not only down-regulated the PML protein expressed in HuH7 and primary HCC cells, but also inhibited
the HCC cell growth of HepG2,Hep3B, HuH7 and SMMC-7721, with the exposure time extension, the inhibiting effect of sodium
arsenite on HCC cells was enhanced. Conclusion Both HCC cell lines and tissues generally express ther PML protein and gene,

PML protein may serve as the molecular basis for the direct targeting effects of arsenical agents.
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1.2 400 5ik5% HuH7.HepG2,Hep3B.102,SMMC-7721
i ZR H AR = B 2 P R R I IR R R R I %, H
102y 1E % KT 40 M. o Ax 4 B o HCC 40 i, | 1M 7% 20 Jfd Ak
HLGO A NBA 41 i th 1 KBS 4 A 2% fs i Bl 2% 0 52 B 1 3%
DMEM FH1 if i'FIIfIl{ﬁ (FBS) 24 Hyclone 7= i, RPMI-1640 }»]
IVD 7 . B RNA 32 B ) &L cDNA 3 5 53 ) & o8
BioFlux f':rm ,Promega GoTaq qPCR Master Mix & Promega
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BE B SR Al A B 3k 31 70 % ~80 %6 i, 0. 25 X6 JE il
TH AL A0 A S 4 i 2 47 30 56 . HIL60 A1 NB4 4l fil 78 7 10 %
FBS [y RPMI-1640 ¥ .37 °C.5% CO, i F1 I & 11 55 3
FEE BRI RIRE A .

1.4 CCK-8 i4r#t HCC A= M &L HCC 4 fd 4 Fp T
96 FLAR - B LN 1. 0 X 10° A4, im A 100 pl. 10% FBS 1)
DMEM 3} 3% 5 (55 2 RHO 1 FEMGRE AR K. 3R B 40 M s B )5
A3 A AT [5) i 2 7 A B2 4 (0. 1,0, 2,0, 4.0, 6,0.8,1. 0 pg/
mL) f Rl B2 12 A FL L B ZE AL 12 A CR i i i A1 20 i %
HRAL 12 ASCRIMZ5 9D 7€ 37 "C 5% CO, R B 1Y 55 3= 46
HIBFE 48.72.96 h S5 W M IR W . B AL 4 A A 90 pL
DMEM #3251 10 pl. CCK-8 ¥ i - 4k 22 15 3% 2 h. 78 BE b 1Y
FWE 450 nm WO EEELA450) ],

1.5 Western blot 43#7 HCC 4 i fl1ZH 41 PML fE £k 2
HUZR I FIZH 4R 34 %6 11, Western blot Kl PML & [ % ik : it
B10% A B 4N BURME . LR B UKIE 90 pg ALK
L 25~30 pl, HLPk B2 B HLE 80 V., 3 B L B 100~120
V. Uk 2~3 h, YK G R AW B £ M (PVDE) B jm] T 4% . 5 A1E 7t
W K AR PVDF i 5% 8 i 5% B & )5 C7E 12 5% A L AL I 150
mA ¥ 90 min, IUF PVDF F, 5% i B8 34 25 14 . 20 5= b2
1~2 ho K3 b 0 BEE I — B e (1 ¢ 1000, 4 Cl &N T,
W H PBS P 15 minX 1 K .5 minX4 3K, 4% (1 : 2 500),
25 CHe#E 1 h,PBS ¥k 15 minX 1 ¥&,5 min X4 &, RE 4
RF A A B (45 500 pL, 3t 1 mL), K & 500 % o 2
PVDF B 1E T IF 4 8 (0 i s R .

1.6 AL M HCC A4 PML R H 3Rk BURA
e AR R 234 HCC HEURR A% 5 . A1 0t L 30 ) JiT 4

SUE P R, U0 R B F UK, PBS ¥k 5 min X 2 3K B -
H, O, ZEHEAHE Y] A 20 min, PBS ¥ 5 min X 3 ¥ ; M) & Bk 2% uf
WA, H KB 5 min, PBS & 5 minX 3 ¥R il PML 4144 .4
Cad % PBS ¥ 5 minX 3 ¥, i M3 8 57], 37 CHHF 35 min;
PBS % 5 min X 3 ¥, 45,37 CHHF 35 min; PBS % 5
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FIE B BN B (0, DAB Je (8 52 45 36 (0 50k D 238 PHAE: .
1.7 Y648 HuH7 . HepG2 ., Hep3B, SMMC-7721 4l Jfl
PML & [ %3k  HCC 4 il &8 85 F2 76 10 mm F 3+ b, FF
i kA BE 1k 60 % ~80 Y0 i, A 37 C Hi#k PBS ##k 5 minX 2
W, 4% L BHEEEREE 15 min, PBS % 5 minX 2 ¥%,0.5%
Triton-x 100 ) PBS & ii& F it (@ £% FR ¥ % 15 min, PBS ¥k 5
min X 3 W, BB A ER A B 10% Il 37 CH
[ 30 min, PML $i &2 & N 4 °C W 4k i %K. PBS Jii 4 ik
5 minX 3 I INZGHi R .37 CREJEIEHF 60 min, PBS ¥k
5 minX 3 ¥K . Hoechst33342 Y& {6 41 ifd #% . PBS ¥ %t 5 min X 2
B 35 3% R, 1 R BOG S R AR BRSO R i Sk 41 i
PML HEH Kk,
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H#EiE (DA Trizol $2H HCC 4141 (H 175 il HCC ¥R m
FEAS Hr AL 24 1], A T PML 25 1 R0 DR 3508 43 1) R4t i
B RNALK I RNA &85 BV E — 130 CHEAF. (2) % Bio-
KT ¢DNA Cirst strand cynthesis Kit ff Ff {3 B % & 20 pL &
£ JEZE W 10 min, 42 °C 45 min,95 ‘C 5 min. 7K¥# 5 min #7E
IRACA AT R . W SRR A cDNA &4 . 76 — 20 CHETE .
(3)GAPDH B|#). IF 7] 5'-TGC AAC CGG GAAGGA AAT
GA-3' . JZ 7] 5'-GCC CAA TAC GAC CAA ATC AGA-3';
PML 2| %7 IE [7] 5'-GGC TCG AGA AGG ATG TGG TC-3', &
M 5 -GAA GTG AGG GCT CCC ATA GC-3', (4) % ¥ E &
PCR:#% Promega GoTaq qPCR Master Mix Kit 8, B i 20 pL
B ik % T STRATAGNE  mx3000P %%t i ft PCR i 47 /2
Mo JLR S WA E 95 °C 4 min;95 °C 30 5,55 °C 20 5,72 °C
20 s LR 40 NMEIR . P2 3 V0 BB W RS AT S A .
1.9 Ziits b8 SRA SPSS13. 0 3K M4 17 52 it 4y Hr . it
BRI s ORI BER K R 7 2240 7, LA P<<0.05 2y
ERAGIEE X,
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1 5. K4 HCC A4 PML B A F ik (REHALZ X200)
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Y5y, ARk o dk R s g ik HCC 43363k PML & H
(B D, AR e HCC 44! PML EHRBEF LS
HES -3

2.3 Western blot 40#F HCC 414 Fi40 it 2 PML & [ 45 %
T e HCC 412 75 2638 PML & A HERR PR 45258 H
ML NB4 A1 HL60 41 fid 5% FH Pk o B8, A IE % BF 40 il & Lo2
W IE # % 1B, Western blot 3 #r HCC 2HZH K 40 it PML & [ &

ik, g5 g8 HuH7, HepG2, Hep)b SMMC-7721 F1 1.02 41
fi¥y ik PML & LE 2A, 2
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A:Western blot; B: f 8% 6 < 200) ,
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ik 24 f] HCC 4R (& 3A), Hep3B, HepG2,SMCC-7721 Fi
HuH7 40 #8315 PML &K (K 3B),

2.5 YOG N HCC 410 &2 PML 1 £ ik 45 R
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SMMC-7721 4 i, WA 4.
2.6 ERIERHN T W HCC s PML FEHEx AUFRHS
0.5 pg/mL WA R fh4b 2 HuH7 F1 548 HCC 4 5 d., il
HCC 41 g PML #% [ #F 15251k, Western blot 43 #7 45 5 i 75
VA R G AL B IS HuH7 FFEA HCC 408 PML & [ 2635 T 9
(B 5A) , 5258 643 & B HuH7 4108 PML & 4 2¢ )6 i
s /> (B 5B, $2 7R W R 4N B B2 T 98 HuH7 AR
HCC 4t PML & [ #ik.
3 3t it

As, Oy R 2GR A B, As. O XF 2R %)
B 2H I 1 L% CAPL) B93A AT R GA F) 95% . Zhang 5 05T &
I APL 4iiJfi PML-RAR gl 4% [ f1 PML & 1 RBCC 414845
P sl e s B sk & S 45 &, i PML R & 5 5 SUMO A
UBCY 454, %3 SUMO 7 Z {k 188 fil PML J PML-RAR &
W, W T As, O, %2 PML-RAR f1 PML % 475 5% APL
AR5 FHLE . BFSE B A% B 5 40307 2 e iR 45 4 » 3 i
P4 (reactive oxygen species, ROS) ;= 4=, g # i PML 4y ¥ [f]
B A& Y. 5 Arsenic HIEL & . B 5 PML &1k
(PML-nuclear bodys, PML-NBs) & % ) PML £ 8 {k, ik i £
RikZ ZLEfR , PML-NBs Fifi Z ff {4, PML-NBs | /) £ F %
BERNTAELRBENRFEE.HSF HCC T 4118 4 47,
Maroui MU HFFEIESE As, Oy 35 & 1A% PML & A M. =
CRE i

AL R BR As, Oy A B B HCC #4540 i J5 11
REL vy 15 5 980 20 R R T A A R AR, L B Gy IR R ORI AR
WA As, Oy 5 PML S AR BB R R, UL ZHE T As, O
VBT APL 7E T8 B 4% 5% 55 11 PML-RAR 45 &, (i i 2 1 %
)5 APL ZHMBET- 19 0 T AL . 3 281Gy HCC Wil IR
LRI ST AEAE 4 D BFE (D IAE HCC 4 A %3k PML K
PR R B 1 s (2) 7 T 48 i 0 4 1 HCC 40 f A= & 19 4 T BL A 5
(3)As, O3 J8¥7 HCC 2 A& 38 i PML 2 [, #lt = 46 N B 52 5
DO EAH I Je e HCC 41 il i 4« PML 3L R, %35 PML
EHAJE - As, O, 4B HCC 41" . HE R As, O, 1&J7
HCC W4y Fifs 2 AR W98 i 5 mb b, 4 & ik HCC 44
S A0 Bk T fiE % s 3k PML 2P K EH. A4 175 f
HCC YJ B i & A h B ALEE 15 1) HCC A2 (R 44k 5 Bl
346 5 BRI 204k 5 B AT S e H U4k 22 0 A . &5 R & B 15
i) HCC 2 ZUAS TR 72 B 32 35 PML & (4 (& 1), Western blot 43
Br 24 ] HCC 4141, 45 5 24 fi) HCC 41 2134 A [a] F2 & R ik
PML % H . H % #] HCC () PML & H £ 5 & AR A [H (F
2B) . R T HERRBBE L B At e 40 i ik NB4 J. HL60 4
JHt A5 PH A X L L0240 i i IE F X B, Western blot 43 #T 7R
HepG2.HuH7. Hep3B. SMMC-7721 ¥ % i PML % 14 (&
2A) . BT R HuH7 . HepG2 ., Hep3B.SMMC-7721
A% A PML 4 80RL, Hf HuH7 A Hep3B 40 Jiid 32 3%
PML % [ % HepG2.SMMC-7721 il £ (B 4). %% E &
PCR 43 H7 45 % B 7% 24 #i) HCC 4141, Hep3B. HepG2, SMCC-
7721 H HuH7 41 #3535 PML £ H . 78 HCC 4 g Hep3B
4 PML JE B 238800 . DL B 45 BAIF 52 HCC 20 40 % 41 g bk
AIRE M 2 1k PML $E N K &R A L 75 E BE AT I8 40 iR 26k
PML & H 0 W &, 1 H. BT A 0. 25 pg/ml As, Oy A& 3
HuH7 40 g A< 5255 A 0. 50 pg/mL 7 A i 4 b 38 ) FL 46 F
¥ HuH7 F1 48 HCC 40 s 3 ix PML 2 H X 2625 L 15 Kk
5S¢ HCC 4 20 F 4l il R ¥ i 3% 35 PML AL B #2& [, # o7
As, Os SO ERSARYT HCC 5 PML B AR IBMIK R .

AHE 5 45 B R WR R A 8 7R 9 il HepG2. HuH7,
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Hep3B.SMMC-7721 4 4 F HCC 2 i 4 & . bl 25 5 7% i) i) 48
R g HCC 20 M 400 6 VE FH 5 a5 (52 AR AR vk )3 0
Fi5 40k TT 40 1 HepG2 . Hep3B.SMMC-7721 41 Jifg 16 7t , 45 &5 ¥k
A ER AN A BT LA HuH7 408 3 5 . HuH7 40 Ha % 1 fif
B2 AN WL 1) S o it IV AR 9 A BB [ SEE 4, HCC 41l jfs PML
EE B EH RS, HCC 40 i 26 B0 A= R 3 il L A 45

PR WA R X HCC il 5 PML & H KB A K. iR
MELH], As, Oy AU FE T HuH7 400 PML & [ %3k, 1M
B AT LAKE it Ak 2436 97 25 490 04 SO A 3 ) HuH7 41 i %
TR BRBE J1 . As, O; T BEE S CD13" CD133" LCSCs 44k,
W R LCSCs, ik )34 At HCC i B 9™ . KI5 1 #1747 APL
B9 53 T L A 2 W42 25 R AE BN As, O BT it iR 41 410
il HCC 4 iz 35 5 HCC 4 fig ik PML HAA KV KR,
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