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Inhibiting effects of arsenic trioxide in combination with miR-203 on leukemic
K562 cells and its mechanisms
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[ Abstract ] Objective: To study the anti-tumor effect of arsenic trioxide ( As,0, ) in combination with overexpression of
miR-203 on leukemic K562 cells. Methods: Eukaryotic expression vector of miR-203 ( pmiR-203 ) was transfected into
K562 cells. Transcript levels of miR-203 were quantified by real-time quantitative PCR. K562 cells were incubated with
different concentrations of As,O, alone or in combination with pmiR-203. Cell viability was measured by MTT assay. Cell
apoptosis was analyzed using flow cytometry. Ber/abl protein contents were assessed by Western blotting. The ability of
miR-203 to bind to Ber/abl 3'UTR was determined by Ber/abl 3’ UTR and Ber/abl mut-3’ UTR dual luciferase report
vector assays. Results: Levels of miR-203 transcript were significantly increased in pmiR-203-transfected K562 cells.

Overexpression of miR-203 combined with As,0, treatment increased the sensitivity K562 cells to As,0, by up to 4. 86-fold
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alone while the 1C5, was decreased from 3.4 pmol/L to 0.7 pwmol/L as compared with As,0;. The number of apoptotic
cells was increased in pmiR-203-transfected K562 cells treated with As,05([ 29.97 +3.19 1% ) compared with As,O;
alone ([ 10.77 £1.71 1%, P <0.05). Overexpression of miR-203 resulted in decreases in Ber/abl protein levels and
Ber/abl-3'UTR reporter activity without affecting activity of Ber/abl-mut-3"UTR reporter in K562 cells. A binding site in

the sequence of Ber/abl-mut-3"UTR was identified. Conclusion: Overexpression of miR-203 may enhance the sensitivity

of leukemic K562 cells to As,0;, at least partially through down-regulation of Ber/abl expression.
[ Key words ] As,0,; miR-203; leukemia; K562 cell; Ber/abl
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B/ i $2 B 77 & F Dongsheng Biothch 23 ],
Xho T \Not T WYIEEF T4 DNA ##E T TaKaRa
N o PRI A PR W SE
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1.5 x 10°/ml % F 24 FLAR, % Lipofectamine™
2000 DB E Y ki, 48 h J5 B0 ISR 40 i, 4%
TRIzol 156 B 5 $2 B 45 41 401 B /9 &2 RNA. 4% Real-
time PCR 20 & 156 A A5 K 40 i 9 miR-203 Ay 3RA
Ko 27429 g i AT A X 2 4307, LA U6 snR-

NA HNZM, AACE = SEBZH( Ctyypags — Clyg ) —
IR Ct,ynes — Clye ),274 2 TR LI miR-203
(14 & TR AED T BEZH P A8 AR AR

1.4 MTT k40 3 & & miR203 B4 As,0, #F
K562 2m fie. i 3 58 3 4] 45 A
SCIG oM 25 N R L As, O, 41 pmiR-203 41,

25 FURLXT AL | As, 0, + 25 BURLZH FIl As, 0, + pmiR-
203 41, # As, 0, % H0.5.1.2.3.4 &5 pmol/L,
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LM, % 4 ZFL, ¥ Lipofectamine™ 2 000 13iBH 45 %%
YegoRL, AR [R) ¥R BE 1Y As,0,. 48 h J5 #E4T
MTT 0, 4> 5 ) B AR AR T 570 nm 2b 45 LG %%
JEC D). SEFMEIR( % ) =( STHRYL D - 5258
20 D {H )/ FHRLL D x 100% . 25838 % =
G2 1C,, /A 4L 1C,, . &1E3 Q {H

LTS T2 B, Q = Ea + b/ ( Ea + Eb —
EaxEb),Ea# As, O, R Eb N pmiR-203 F
1%, Ea + b HPETDA L6 %, Q <0.85
FORPIZY BA PR L0.85<Q < 1. 15 R



B2, AR A RIS miR-203 XN I K562 20 A iV T K AT REAIL . 50] -

EA,Q=1.15 FRPrFVER .
1.5 AX i Ak nl &Rk miR203 B4 As,O,
F K562 4a it 8 = 69 % v

SR R, AR 3 A~ E fL. pmiR-203 Fi
23 UKL Y DNA B QL X it Wk B2 24 0. 05 pg/ml,
As, 05 WKJE A 1 wmol/L. #4 K562 4HiffILA 1.5 x 10/
ml R0 T 24 FUAR, # 4e Jr  [AlT . 48 h Ja B0
L0, A PBS ¥t 3 K, % Annexin V/PI 7= £
TR S8 BH A5 I AR, 9t A A SRS A R T
1.6  Western blotting # | 2 & A miR-203 & &
As,0, 3+ K562 28/ A Ber/abl & & &34 69770

SEES 438 T BRZH | pmiR-203 41 Fl s iR %) HE
M5 AR, F5 Y% 48 h )5 247 41 A $R LR
F 4% 8 o iR B B kA T 8 e R E .
TIAKE 5 24 f AR & Tk K 25 min J5 2647
SDS-PAGE. =T~ FEOKG B e I 1) B 11 2%k 7 2
THPREF LR -, TBST BERR IS 5% 4 LT 1 & 1 35
W= RS 1 ho TBST YEIE 3 I, A —$1 4 C it
RWFH o TBST YEMEE 3 I, IMA ZHL T 37 CIHFE 1
h, TBST ¥EME 3 Y5 A ECL 5, B, XF &40
HATIKEE 7 HT, LA B-actin /8 NS B, KT Ber/abl
H R IB K-S AR E 1537 o
1.7 Ber/abl 3’UTR #= Ber/abl mut-3’ UTR R % #
FEEARE R R

FRE TargetScan B AF 43 BT miR-203 5 Ber/abl
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~ @47 30 AMEFF;(3)72°C 10 min. [ PCR 3~
Har=4), 1 Xho 1 5 Not T X} PCR [l 3 7= 4y 1l
psiCHECK-2 X5 28 il 1 75 3 PR 28 A4 A 7 XL D)
IS B P 1) 0T 452 , F43% 427 W) % AL E. coli DH5 o
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10°/ml #EF0 T 24 fLAR L, ¥ pmiR-203 HAZ R IA#
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Real-time PCR £53( &l 1 )7~ , pmiR-203 ZH 4f
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Relative expression of
miR-203(2"

Plasmid control PmiR-203

B 1 K562 ZBHE A miR-203 HIHE 3T FikskF
Fig.1 Relative expression of miR-203 in K562 cells
** P <0.01 vs plasmid control group

2.2 it &k miR-203 B4 As,0, #p4) K562 2 ity
£

M As,0, 9 ICy, N 3.4 umol/L, As,0, 5%
R A FH Y 1C,, 2.2 pumol/ L, 5 5 156 FH M A
MFEFC0.85<Q < 1. 15 );As,0, 5 pmiR-203 B &
A FHAY 1C5 9 0.7 pumol/L( P <0.05 ), &% % N
4.86, FH KN IEERIC 0=1.15,% 1),



- 502 - rf [ s A AT 44,2014 4E 10 A ,2105)

£1 As,0, Bc4 pmiR-203 3F K562 ZHREFEMMAER (n =4, x £5)
Tab.1 Inhibitory rates of K562 cells after treatment with As,O, in combination with pmiR-203( n =4, x £5 )

As, 0, As,0, As, 0 + Plasmid As, 0, +pmiR-203

[ ey/Cpmol « L7") ] IR( % ) IR(% ) Q IR (% ) Q
0 6.8+3.8 27.9 +3.1
0.5 22.0+3.1 26.1+2.3 0.95 46.3 £3.3" 1.06
1 30.4 +3.2 37.8 +4.8 1.07 56.2 +3.0" 1.13
2 40.0 £3.3 46.3 £5.6 1.05 67.2+3.6" 1.18
3 45.4£2.7 52.5+2.8 1.07 73.222.7" 1.21
4 55.0+2.9 60.5+5.1 1.04 80.4+2.5" 1.19
5 62.6+2.5 69.8 +2.5 1.07 85.2+3.3" 1.17

" P <0.05 vs As,0; + plasmid group; IR: Inhibition rate

2.3 &k miR-203 B4 As, O, 42t K562 4t = v5(5.91 £0.84 )% ,P <0.05 |, As,0, B&A pmiR-
P ARG I 25 (B 2) BR, As,0, 4140 203 AT R B E T As,0, BEA 23 Bk X IR

J T3 2 s O R (10031 £1.29 )% ZH[(29.97 +3.19)% vs (10.77 +1.71 )% , P <

vs (3.57 £1.18 )%, P <0.05 |, pmiR-203 4 4fig  0.05 |,

FIT- R E & T BRI BRA] (14.95 £1.35 )%
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Annexin V

B2 As,0, 5 miR-203 XA EBRMEH K562 HAEHIET
Fig. 2 As,O; in combination with miR-203 promoted the apoptosis of K562 cells more effectively

2.4  #HAkiA miR-203 B4 As,0, 474 K562 20t A (3£ A Ber/abl 7616 BRAL H 6K KR 1, 04T
Ber/abl & & &k SEHNZH Ber/abl AYER 1 2R 35RH X T 0 R 1 A2 A6 1

A H AR Ber/abl 5N LR B-actin 457 Dl 458 K 3) WoR, 525 Bk X AR LE , pmiR-
(R BE AR, DA (G BEZH A X6 BB C control ), 3 5E H 203 2 40 M P9 Ber/abl (1) 25 (4 3 15 7K OF & 35 B MK



B2, AL miR-203 KA F 5 K562 AL K 3T R bLb 503 -

[(0.21£0.02) 25 (0.99 = 0.04),P <0.05 ],
2.5 % M3 Ber/abl 3' UTR #= Ber/abl mut-3’ 14
UTR A5 56 % Bk & 2k B Bk

Ber/abl 3'UTR Hl Ber/abl mut-3'UTR G &
B A RE D 2 AR LD A w) I e 5 BLAST #ff
FEX I PP 485 5 5 BT SRR AT, 26 W 45 25 PR 21
I K 4).

Relative luciferase activity

123 4356

| 2 3
| —

B3 K562 4814 Ber/abl & HHIHEITRIZKF
Fig. 3 Expression level of Ber/abl protein in K562 cells

5 WHEEEMESH miR-203 5 Ber/abl- 3'UTR K& &
Fig. 5 Luciferase activity analyze of the binding of
miR-203 and Ber/abl- 3'UTR
1: psiCHECK-2 group; 2: Plasmid + psiCHECK-2 group;

3: miR-203 + psiCHECK-2 group; 4: psiCHECK-2-ber/abl-
3'UTR group; 5: Plasmid + psiCHECK-2-ber/abl-3"UTR group;
6: miR-203 + psiCHECK-2-ber/abl-3"UTR group; 7: psiCHECK-2-
ber/abl-mut-3"UTR group; 8: Plasmid + psiCHECK-2-ber/abl-mut-
| 3'UTR group; 9: miR-203 + psiCHECK-2-ber/abl- mut-3'UTR group

1: Blank control; 2: Plasmid control

group; 3: pmiR-203 group

A\ \
W Ifw 1 wn.l. q”i:&f\ ' ﬂ“r‘!)H

El 4 Ber/abl 3'UTR kL REIR & E E SR F E
Fig. 4 Partiel sequencing result of Ber/abl 3'UTR

dual luciferase report vector
(In the red box is a binding site for miR-203 )
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THRHEN 2R 16 M T B 28 O 28 g/ i K o
FCERMGHAR ), B 2 X BRAL 9 R BTG o 1,
SIS G 2H 96 6 R B P AT TS R IRZE A AR A
M. 255K 5 ) Won, 525 0k + psiCHECK-2-
Ber/abl-3" UTR 2L 4% 4t 20 47 b %, pmiR-203 + psi-
CHECK-2- Ber/abl-3"UTR 4% YL 41 4 fifd PN 2 't K Tl
TEPER BRI (0.31 £0.08 Jus( 0.98 £0.09 ), P <
0.05 ], 1 pmiR-203 + psiCHECK-2 4% s 25 211 Jfd
YN F BTG 5 25 UKL + psiCHECK-2 L% 4L 21 g
E25( P >0.05), pmiR-203 + psiCHECK-2-Ber/
abl mut-3’ UTR 2 5% Ut 21 41 Jifd P 2¢Ot 2 i 1 P
(0.91 £0.06 ) 5% itk + psiCHECK-2-Ber/abl mut-
3UTR LA T W E 2% (P >0.05), 457U
B, miR-203 S5glA 3 H Ber/abl A9 3'UTR 454 5 1l
A E R,

" P <0.05 vs plasmid + psiCHECK-2-ber/abl-3"UTR group

3 i i

As, 0 J2= A 24 AL 36 B IBCAY 143, I AR fif
As, O, IS 2R AR 40 B PE A s B 28U TR
UF BT 350, T HL As, O X 22 T I 200 Jf 35 45 e ik 1)
MHIEM . B2 As, 0, /AT 254 s 4R T
AR, I — 2 5 AVEH, 565 25 7] fg AT
As, O, & /02 8l RO, 32 m p e 7B H
WS B2 0 miRNA 54097 25936 A 0 FH T3t
IREAIEST , &% B0 miRNA 7] LG i 8 f5 0 3 9
R DRI 1A DG I PR 1) R R 8 s e 2 ek Ak T 24
Py BB LA R R A T 245 A O 35 PR 7 22 308 3 2 e
YA X AT 245 i 240 | Tt ELAE T 24 % A B miR-
NA H &R IEAK PSR ENRA,

W57 B, 7R AN N 3 638 miR-203 J AT 410
il 22 1 000375 A A 5 5 S R T, AT K H T
HIREH o ABFFE 1K miR-203 1Y BAZ Rk 3k
A( pmiR-203 ) ¥4 Y% K562 40 i, i miR-203 7£ 4H ifg
Wit ik, 5 As,0, BHJS , Mg 40Xt As,0, M9
SRR B B B d ] As, 0, 19 4. 86 1%, RN
DMEIBT R AR, 42 8 PR3 B A 0 A A o 4
As, 0, H A B8 09 BT i s 30 R . miR-203 Al
As, O, PO BOHLRI# 5 5 S E A 5 0
ARG HE— 25 BB, WG 3% FH (e 4 e 0 1%
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miRNA 38 3 8 45 9 i R 490 326 PR sl 0 T A G
B R Y R TR 4R R R AN B X Ak 9T 25 0 Y AR
PEOS L Ph Y U RTEAE T R R 418 AR 40 A af
W B Ber/abl @il 3R, ik B B & iR
PEHEHEYE R Ber/abl 25, MO AE 212 PR R 41 A A
MR B KA o ASBIFSE 2 B, 7648 b 20 it 4 It 5 40
kR KS62 4 it /i 235 miR-203 J&5, 41 il Y Ber/
abl A AKCF- I 1 B iF — 2049 2 Ber/abl 37
UTR Y XU 3R Bl i 5 6 DR 38, 3 ot 5 O 3R G
PESMT & R, Ber/abl 3’ UTR H A B # #Y miR-203
LEAAE 1 Ber/abl J& miR-203 BUERER 22—, 455
2%, miR-203 #2155 K562 4iffi%t As, 0, HIAE: ]
R THE T T Ber/abl B & RF A FEL, OF
G50, As, O, T AR 41 AR Y abl 2 1 15
PRVt 6, TR 5 200 B P9 2 R A 54 F IO
TR TR AL TS, TS AR T ph Bl , b 5%
ik miR-203 Bk A As,O, PhRIfESE K562 41 it 1
T2 BE S P B A /R {8 Ber/abl 85 1 1% 20 R 8 il
TN G,

R IUHT BT IR A TF & R SR A [ g
259, T SRS G N T8 2 A IR IR T IS
H g R T R R TSt ARFSERE As,0, 5]
miRNA FRECA i, 425 1 R i i XT As, 0, 1)
U, AR I BEPNEY T S A ST T IS L H BT
PRAL T SIS , EAT W AE I R FH A
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