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siRNA Bt cDX2 EFEBK S F YT A MF K562 ZAaiE5E R T80 &

A BT RAEL EAAR EHACENESR 2. WEER LA b, WAENEBELSFANFELEEE
%, L& A4S 264003 )

(4 ZE] 8 55T siRNA B PTE CDX2 LR EEA K 5 #7108 vincristine, VCR )X [ L5 K562 403458 8 T BS540
Z & BT FUTER CDX2 B FK I S siRNA JF51) CDX2-siRNA-921 FVAH S A4 BAHE X FEF 41 CDX2-siRNA-NC., 43 517
Y K562 4t , [R) i IE 5 4 i 2 RO R . 43531 v FH Real-time PCR il Western blotting 7246 1 %% 4 CDX2-siRNA-921 X 41 Jifd Py
CDX2 .BCR-ABL mRNA FNZE [ F A AR 5 siRNA F1 VCR Sl sk BEA7E FH T K562 4iJs , 0 A MTT i 2 4 AR 43+ 73 46 0 40
MOSEBEAN R 2 TR AL, 48 R 5IEWA0MZEAR L, CDX2-siRNA-921 FEf% 1 35 WK H i3 H CDX2 #1 BCR-ABL mRNA
H5EHMZFEIA( I P <0.05), 1 CDX2-siRNA-NC 41 CDX2 1 BCR-ABL mRNA 5% H £ A0 87251k ; 5 VCR 41.CDX2-
siRNA-NC ZHFI VCR + CDX2-siRNA-NC 204 [t;, VCR + CDX2-siRNA-921 4 40 Jifd 354 5 310 11 e 6%, i T ] i3 fin( 34 P <
0.05), # #: CDX2-siRN-921 B A% K562 40 CDX2 mRNA FI4E [ 383k, FFAEAE T I BCR-ABL il & 5P 33k 7K
-, AR R VCR X K562 4 iR aE i 8 T35 S EH .
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Effect of siRNA silencing CDX2 gene combined with chemotherapy drugs on the
proliferation and apoptosis of leukemia K562 cells

SUN Weimei®, LI Jianchang®, JIA Xiuhong®, LI Youjiel' , TANG Shenhua‘( a. Dapartment of Pediatrics, Affiliated Hospi-
tal of Binzhou Medical University; b. Key Laboratory of Biochemistry and Molecular Biology of Shandong Province,
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[ Abstract ] Objective: To investigate the effect of siRNA targeted silencing CDX2 gene combined with vincristine
( VCR) on the proliferation and apoptosis of leukemia K562 cells. Methods: Specific siRNA sequence targeted silencing
CDX2 gene ( CDX2-siRNA-921 ) and its negative control sequence ( CDX2-siRNA-NC ) were designed and transfected into
K562 Cells respectively. At the same time, untransfected K562 cells were used as a control group. The effect of CDX2-
siRNA-921 transfection on the expressions of CDX2,BCR-ABL mRNA and CDX2 protein was detected by Real-time PCR
and Western blotting respectively. After action of siRNA and VCR alone or in combination, proliferation inhibition rate
and apoptosis rate of the K562 cells were respectively detected by MTT and flow cytometry assays. Results: Compared
with the control group, CDX2-siRNA-921 significantly decreased the expressions of targeting gene CDX2 and BCR-ABL
mRNA, and CDX2 protein ( all P <0.05 ). But the expressions of CDX2 and BCR-ABL mRNA, and CDX2 protein in
CDX2-siRNA-NC group had nonsignificant changes. Compared with CDX2-siRNA-NC.VCR and VCR + CDX2-siRNA-NC
groups , the proliferation inhibition rate of the K562 cells significantly decreased and apoptosis rate of the cells significantly
increased in VCR + CDX2-siRNA-921 group ( all P <0.05 ). Conclusions: CDX2-siRNA-921 could obviously decrease
the expressions of mRNA and protein of CDX2 gene and down-regulate the expression of BCR-ABL fusion gene in the
K562 cells, as well as enhance the effects of VCR on proliferation inhibition and inducing apoptosis of K562 cells.
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PR MY IML( chronic myelocytic leukemia,
CML )s&—2H DA if 20 38 5 ik B8 M T2 32 BHL
A BERT R RHAE A Lt T2 A TE AR IEPE Y BCR-
ABL Bl & 3£ R ( BCR : breakpoint cluster region, ABL:
proto-oncogene tyrosine-protein kinase ), lIfi /K | X} 1%
TRBGTT 2 HE RLAY A BB R A B A1 22 A
FRHLMR AT 245 ) A Je by FVR R B T 4 g S B AT ) 24
PR 22 7 A i A T 2 06 3R T I I K Bk
R PR, 30 D) AR B T AL 8T
o R[] PR &5 3 K ( caudal type homeobox tran-
scription factor 2, CDX2 )AE i —Fh B WIIR G & B 1
PR T AR E R R F IR R R EORE)
PERTS s IRTB 7 15 i R 8 19 R & vh i A T AR i,
HLAERZH00 M5 240 0 b o B2 3208, SR iz ik
HHMER A KRR EY] . AU5THEET RNA
TOARVIER CDX2 2K M HI R fEAE BCR-ABL il
B BERFRIBACE RS2, LIRS AT 259 5 X A
ML 2 LS B A TS, S 1 I ) I PRI T 2
T 0 LB

1 #MEEFZE

1.1 EZ##5EHA

P 00975 20 Ak KS62( Fh e Ml B 2= B A Wik 5
s i AR ), H R IR I
BT G2 A9 T AR M BHA B2 H] L PRIM 1640
I B 3¢ [# Hyclone 23 7 , X-tremeGENE HP DNA #%4 %%
X7 W H Roche 2% &, CDX2 siRNA K JG 56 % 1]
siRNA( #4151 GTATGACAACAGCCTCAAG )1 |15
T F A R AR A BR A RIS A, 4R RNA $RH
IR RNA S s il R & 98 2 it PCR AR &3
W4 H H A TaKaRa A ], bt A CDX2 #4717 . GAPDH
FyTE A R R A Y ER A R | R
BCR-ABL $.500 | Abcam 23 &, HRP Fric 89 1L °F
Pihe 1eG W A BT B 2= AR R A BRAA /], MTT 11
H 3% Sigma 237, Annexin V-FITC/PI 40 JHT-45
AT &0 [t I A Fl. K FE T vineris-
tine, VCR )W FH Wi 7L E 2l .
1.2 Real-time PCR 4  siRNA # % & K562
AL CDX2 mRNA &k 269 E 4L

WO E A K K562 41, L 5 x 10° A/ FL4Fh
F 6 FLH, 555 4 CDX2-siRNA-921 ,CDX2-siRNA-
NC, [A] B 3 IE # M4, fdl 2 MR AL, %P K

X-tremeGENE HP DNA Transfection Reagent i}t H 45
AL S e 5 4% BRI AR S YL 55 e e 24 h Je g
4, TRIzol ILHRHAN ML E RNA , #% #8 TaKaRa 1% %%
FALF B BE 1 g B RNA S565E 4 cDNA,
B2l B P=H A 20 pl SR 2 Fh #E4T Real-
time PCR, ] CDX2 \BCR-ABL mRNA Fik7281k, .
CDX2( 150 bp ) L1iE51 %) :5'-GAACCTGTGCGAGTG-
GATG-3', T Ui 51 #: 5'-GGATGGTGATGTAGCGA-
CTG-3"; BCR-ABL( 155 bp ) L {i# 51 %) : 5'-CTTCTC-
CCTGGCATCCGTGGA-3", FiF 514 5'-TGCAAC-
GAAAAGGTTGGGGT-3";B-actin( 268 bp ) _E 54 .
5'-CTCCATCCTGGCCTCGCTGT-3', F ¥ 51 #: 5'-
GCTGTCACCTTCACCGTTCC-3', Wi sy 8 A 1y
DNA, £51£:95 C .30 s THAEP;95 C .5 5,60 C .
15 5,45 MG, 224 %08 mRNA KA
1.3 Western blotting %42 siRNA #5 4 & K562 4@
JLP CDX2 & & ik e T

CDX2-siRNA-921 ,CDX2-siRNA-NC F11F % 4 il
LHFE Y 48 h JE AR, 722 B RIPA: PMSF = 16: 10
B SR, vk 2N, 13 95 °C & 10 min
Ja H BCA 6 25 MR BE, B 2H 4% B 50 g #E4T
SDS-PAGE J5#:#EH 2 PVDF I |-, 7% IS W54
FiREA 2 h, A RHTA CDX2 HHr( 1:500 ).
BCR-ABL #470( 1: 1 000 ), %t A GAPDH P $i
(1:1 000 ),4 CHIKTH JHFVER A HRP ARiCHY
AP %R 1gG( 1:5 000 ), ZE T W 2 h, TBST YRR
JE % ECL &G 2 48 W41 18 UL GAPDH N
Z, A AT R AR R IR
1.4 MTT E#n F 15 CDX2 & GA 5+ K562 20 i3 74
AL

BOG A K] K562 4ifaLA 0. 8 x 10* 4~/ FLE%
FhF 96 LA, 2568 4> 6 4. IE % 41 g 41 . CDX2-
siRNA-921 #H . CDX2-siRNA-NC 41, VCR 41 .CDX2-
siRNA-921 + VCR 41 .CDX2-siRNA-NC + VCR 41, %
ik 6 MR L. FEYLAIN siRNA,24 h J5 fiIn A28k
BEA 27 pe/pl B VCR, S AR 57 48 h J5 , FEL
JA 20 wl 5 mg/ml MTT, kZ20E 4 h J5 4 °C Tkt
GBSO, FE L, BALINA 150 wl DMSO, #H6RE Y 5
min, K20 490 nm b FLOGE (D A, 7153 40 i 3
FEAMHRIA . 40 IE A M R IR, % ) = ( 1EH 20l
HDMH -8 DE )/ IEW A D H x 100% .
SLEE A 3 K.
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1.5 AKX AR FH CDX2 & ik x5t K562 2072,
BT

iE W 40 M 4H. CDX2-siRNA-921 #1. CDX2-
siRNA-NCZH . VCR 41 . CDX2-siRNA-921 + VCR 4,
CDX2-siRNA-NC + VCR 41, B4l i% 2 MR AL, §5
24 h JG/INA VCR,24 h J 4, ¥4 PBS ¥ 2 Ik,
JIA 500 pl 456 28 v A 40, iITA 5 pl Annex-
in V-FITC {821, A 5 wl PIRA) A RGN 15
min, 1 h P 2 PSR 00 248 P g 12 %
1.6 %itsFE o

SFHISPSS 13.0 Seit - A7 48 it 530, i &
BAGLL v =5 Fon o AP LI LSD-1 K45, 2
2H ] LR One-way ANOVA 4347, 249850 0] %5
Wi HLEE R ] g K03, LA P <0.05 8 P <0.01 F/R2
SHGHE

2 # R

2.1 CDX2-siRNA-921 #: % Fif K562 #m g ¥
CDX2 mRNA # & ik

Real-time PCR Kl 455 7R , 5 1E # 4 i 41 A
kv, CDX2-siRNA-921 41 CDX2.BCR-ABL mRNA 3
KB B FEAR( 0. 40 £0.07 »s 1.00 +0. 15,0.30 =+
0.08 vs 1.03 +0.28;3 P <0.05), % YL [A 14y 51
CDX2-siRNA-NC 4 CDX2 ,BCR-ABL mRNA ik &
P B A5 0.99 £0.23 »s 1.00 £0. 15,0.78 =
0.01;% P>0.05).
2.2 CDX2-siRNA-921 # % T 38 K562 #m g P
CDX2 % & # &k

Western blotting Rl £5 5 ( & 1) 7w, 51EH
Y1 44 A1 CDX2-siRNA-NC 44 AH He, #% 4 cDX2-
siRNA-9214H CDX2 & RIK T TR T 47.7%
F140.7% ,BCR-ABL fil &5 H A KB =0 THET
47.9% F145.5% , 220 a Gt (P <0.05 ),
2.3 CDX2-siRNA-921 344 5 VCR ¥ R #7 4] K562
R 3E 7

MTT LRI ZE R E 2 )R, F Y CDX2-siRNA-
921 £ 24t 384 71 410 1 2% B Sk 455 LE 4 i 2 R A e
FAPERESZH( P <0.05 ); VCR BE4 CDX2 RNAi Hi AR
RE0% I 5k 0] 200 A o, 200 s 7 410 ) 3 ) Bk oy T
VCR 41 CDX2-siRNA-921 ZH( #] P <0.05 ).
2.4 CDX2-siRNA-921 B4 VCR 423t K562 40 it/

TR AR ARG I 45 54 /] 3 ) 7R, VCR + CDX2-
siRNA-921 ZH 21 i f T2 W] {2 (=5 T CDX2-siRNA-921
ZHH VCR (P <0.05 ), 1M VCR 45 CDX2-siRNA-
NC + VCR 4t AL gs 122 Jo W i 2201

921 NC Control
Garpy | D D
CDX2 | " -y &l
BORADL | e (S
1.0
S = 08f —
2 &
2 2 06
E ="
B
? %I 0.4 2%
] o
< M@
= 0
Control NC 921
i 1.0
£ 08
8 &
32 06
5 04 w4
= Y 02
=

Control NC 921

B1 %% CDX2-siRNA-921 &1 K562 AT+
CDX2,BCR-ABL EHX X
Fig. 1 Expression levels of CDX2 and BCR-ABL
proteins in K562 cells were inhibited by
CDX2-siRNA-921 transfection
921:CDX2-siRNA-921
** P <0.01 vs Control or NC group

80r 0 ver=n
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Fig.2 Comparion of inhibition rate of

Inhibition rate (%)

proliferation of every group
A:K562 cells which were untransfected as a normal control
group; B:K562 cells transfected with the CDX2-siRNA-NC
as a negalive control group; C: K562 cells which were transfected
with the CDX2-siRNA-921 as an experimental group
*P<0.05 vs 0 wg/ml VCR group; P <0.05 vs A or B group
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CDX2 FE R 3 38 7K -5 gy 1 b Jeg % U AH ¢, B
TN 2 3 g (8 5 TR, B © IR S % R TR Y
SRR IR B A . 6T CDX2 TERE I &R
GLRE KW R G R A R R VR
SR BRR B2 | O 280 50 L 7R 4 oK 22850 s 248
SRR RO, B B A5 A S i 20 6 ) A
7S AT WL, CDX2 PR 7E A R 4R s 5 F 2
REAIE 10T, KT chX2 fEs M RSt F ik S 28 un
TR G 22 A AL 4 A+ 43 B, Scholl 4511
3 K SRR A 5T UE S IR N S A & S B
BRSO E AT AR E A AR TS
HESEAE M 4L bE THPL Hh [FIAEAEAE CDX2 333
K, UTBRIZ S R 3 5 ] i 40 e 398 g sk 555 L 0 T3
AHFFE KB, CDX2-siRNA g8 i & &A% CDX2 mR-
NA FIEE 258, YA 5141 CDX2 mRNA Al
FEERB BT B A, #R AR BRI A B
CDX2-siRNA 7E RNA Fl & H /K F YR8 A 20T #K
H LR 23k, ol T E 505 .

BCR-ABL flify 5 PR 2 1% PR 88 2 11 10055 200 M 1%
WL AEbRE , %35 BCR-ABL & 142 CML M55 1k

107 10 10 107 107 10 10° 107
FITC-A FITC-A FITC-A
VCR (26.4%) VCR+CDX2-siRNA-NC (30.7%) VCRACDX2-5iRNA-921 (39.4%)
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s =3 =
& Q| e >
T3 A <
=z =g z
2 e e,
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10: 100 100 10° 0° 100 104 10° e 10 100 10°
FITC-A FITC-A FITC-A
B3 VCR B4 CDX2-siRNA-921 #8i# K562 ZHAEA T
Fig.3 Apoptosis of K562 cells were promoted by the treatement
of VCR combined with CDX2-siRNA-921 transfection
3 HYCEEPESR 1, 55 ABL 25 [ 22 IR I il AR LE B A
\ E

SO PSR TS BSOS A D 2 R S5 A0 T M A Ak
AL B 55 8 B, S 2oan M B a2
RO ARHFSE R, DLER CDX2 #: M J5 BCR-ABL
mRNA FIEE A 35 18 W b R AT, 2 e BH ot R 31
ZHNTCEA AR 1L, T LUK UTER CDX2 RIBRES T
V¥ BCR-ABL Rl & FE R 5

VCR 2 LIl i S 4 | BH W7 275 i A 0 B AN 75
SN T RO 25T AR RS0 A S
b ARBESER RNAD AR 51097254 VCR G 1EH
F K562 4L, FE3T 2 WAV FH I X 1 i s 440 e
B TR, R AU TR YT SR Y i
ARWFFE KB, 5 1E H M 4L A VCR B 0h 4 41 41
e, 559 CDX2-siRNA F1 VCR B4 FH 25 40 it 154 5
W55 AT H SN, $ 8 T CDX2 BEE VCR fE
% G 25 10 T 20 B 1 A 4R R AN AR O T, W AR
CDX2 FEIRUTERIG , K562 40 i X ALy 25 9y ) b
B4,

XF RNAL HiARVUTER cDX2 Fik g 51k 254
W6 FEA ) 200 B 345 B 2 2 40 0 1 ) A FH AL
WAERFSE R, — 5 1, © 4 WFFTIES2, 3 RNAI
FARDUER BCR-ABL fil A %5 X 35 J5 RE A% W 8 310
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P56 40 1 7, I L T AR L T
R CDX2 FHRIKIG , [FIFEARIE] BCR-ABL FikK
AR, 5 — o, HF g & B S O A0 i b
CDX2 LERF k2 55 PTEN | Caspase-3 2520 i T
FE£ A B B ;M Cappellini #1 Sherbakova
L2021 R PR Caspase-3 . PTEN K& X i 36 5 Al 411
Tl 2 L P 250 S HE , 24T 38 in T X AR 245 40 )
JEPE S T AR, AT RNA TR DB
CDX2 F355 VCR BEAE 5 B3040 it 384 58 08 555 |
oA, — 7 2 T X2 R UTER T E BCR-
ABL G BE R R AK 5 — T &l i 3G /i Caspase-3
PTEN (235, fff VCR 2 H 4l g, A4 s A
MR 20 A K562 X+ VCR FRBURRYE .

ZE BT IR, AR BIESE A T A A AU ER i
K562 ZHHfl CDX2 #3519 siRNA, 516S7 254 VCR Bk
A VB FH S RE A% BH S 10 ] 20 e 14 7 R A M 1, 42
RUCER CDX2 323k — 7 M fg%% T 8 BCR-ABL fl &
TR F IR B M B T3 0, 53— 7 1 RE A 4R
= K562 4ijEXT VCR RS, —H IS 1EH A 2
R I IR YT B AR R SRR YT B
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