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Effect of STATS Decoy ODNs on cell cycle of K562 cells

SHI Mei', FENG Wen-li', WANG Xiao-zhong' , ZENG Jian-ming' , CHEN Min', HUANG Zong-gan® ( 'Department of
Clinical Labaratory Medicine, *Department of Hematology, Clinical College, Chongging University of Medical Sciences, Chongging 400016,
China)

Abstract; Objective To use transcription factor decoy to inhibit STATS signaling pathway of K562 cells
and observe the effect of Decoy ODNs on cell eycle and investigate the related molecular mechanisms. Methods
STATS Decoy ODNs, designed and synthesized in vitro, was transfected into K562 cells mediated by cationic
lipid. The cell cycle in K562 cells was determined by FCM. RT-PCR and Western blotting was used to deter-
mine the effects of STATS Decoy ODNs on the expression of cyclin D1 and c-myc. Results  Afier treated with
Decoy ODNs for 24 h, the percentage of S phase cells decreased from (48. 71 +5.42)% 1o (31.94 +
2.35)% , while the percentage of G,/G, phase cells increased from (40.83 +5.20)% to (61.39 +2.18)%.
The mutant ODNs did not affect the cell eyeles significantly. STATS Decoy ODNs had decreased the mRNA ex-
pression of cyclin D1 and ¢-mye by RT-PCR and the protein expression of cyclin D1 and c-myc by Western blot-
ting. Conclusion STATS Decoy ODNs could affect the cell cycle progress of K562 cells. The mechanism
probably was that STAT5 Decoy ODNs down-regulated the mRNA and protein expression of eyclin DI and
c-mye.
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1.1 ##

lipofectin I i 442 ; Invitrogen 2% @] 7= . eyelin D1 fj {4
Santa Cruz Biotechnology / f. c-myc 4/{{£: Santa Cruz Biotech-
nology =iy . actin fii{4< ; Santa Cruz Biotechnology 1™\ .

1.2 STATS Decoy ODNs #% %3t Fo4- i,

Sy LT A STATS Decoy ODNs (1t #e it , i1 Sk 5'-
AGATTTCTAG GAATTCAAATC-3'; JZ 3% 5'-GATTTGAATTC-
CTAGAAATCT-3', N A 253k STATS BT iS50 i — 200k e 41
Mutant ODNs [¥31]; iF ¥ 4#: 5'-AGATACTAGTGTATTCAAATC-
3'; R4k 5'-GATTTGAA TACACTAGTATCT-3' , F RIZ %4
Ve O O W B | g AR 2 2 Y /N R
fho BEFICH TE B, 5008 SO 0, 8 4 CHRr,
1.3 mpaiik

K562 4 A< % VR AT . ANHLH 5 10% 236 /N4 I3 1)
PRMI 1640 B ik 5532 F & 5% CO, () 37 “CHH I, 3
PRIEAEAT, UG 24 h Pk, Ak S AN A9 16
1.4  Decoy ODNs #5 3

2 lipofectin {507 15 vk V5 200 I IR 51 A i 1R 20 R, Wi A
Meah . SERZTT R RNG AT IR 1 4 L BlTE M b UG IS PR-
MIL640 FPGFRE, #0830 min 58 #4815 min,
IARATC LT PRMI1640 3 6 0 37 3% - 40 i 51 KS62 41 it &
W R IR S 3T CHERE 4 ~6 h, I A & 10% FCS 1) 1640 L
FEB AL ST
1.5  fmpe 8 ) &

1L 15 wmol Decoy ODNs 4b8H 1 x 10° 4~ K562 4ififs,24 h Jii
W E AN, PBS BEM S, 70% 2, [ 58 i 8, EHLRT 33 2
L, TN PCB #5301 28 A0 B 52 3 30 min, 5.0 25 %, A 50
pg/ml RNAse A {6 30 min, FI0A 280 FE 2 50 wg/ml 1Y) PI
T i % R JEIE 77 25 min, ] FCM G0
1.6 RT-PCR ## STATS F itk B o4 £ ik

175 B PCR A =8 L 1, 51 il 1
/NI ey B i S R

#£1 PCRS|H
Tab 1 PCR primer

Gene Primer sequences Product size ( bp)
cyclin D1 5'-CTGGCCATGAACTACCTGGA 3’ 483
5'-GTCACACTTGATCACTCTGG 3’
c-myc 5'-CCAGCAGCGACTCTAAGG 3’ 344
5'-CCAAGACGTTGTGTGTTC 3’
GAPDH 5'-CCATGCGAGAAGGCTGGGG 3! 195

5'-CAAAGTTGTCATGGATGACC 3"

R 4 15 pmol/L Decoy ODNs &b B £[1 FIl Mutant ODNs
Ab A 24 b JF KS62 AL, F Trizol #2218 4 WO 70 il 41 45 41
L 6 RNA S50 GG RE T E RNA S1RE  JF 3L
. HU2 pg £ RNA JIA OligodT 7E MMLV 004 S A1 F
Tt s RO 72 ol 25 pl, RO 2512 42 °C 60 min, =4
=20 CHAF# M. PCR BRI 2 pl 3005 5 7= 45 LA, 7%
A 10 x PCR 28 11, 0. 25 wmol/L dNTPs,0. 5 pumol/L 5
¥y, Taq ff§ 1U, fi1 % RNase 7K % R SUA R 2y 30 pl. 719 2 F
415K e-mye:94 C 5 min,94 °C 45 5,58 C 1 min,72 C | min,
30 AMEER S, 72 CAEf 10 mingeyelin D1:94 °C 5 min 94 °C 45
5,67 C 1 min,30 A {F#,72 € 10 min; GAPDH:94 °C 5 min,
95 C 45 5,58 C 1 min,72 C 1 min,27 PHHJGE 72 CLEAMP 10
min, PCR 45405 , 43 BIHCLL | PCR =414 5 pl 22 1. 5% il
WBENE LK , £ Bio-Rad SEMRE UG EMBIFIRAFLS H , r#r i
j: 8
1.7 Western blot # ]

Ytk 15 pmol/L Decoy ODNs AbFP 48 h 51 K562 41 i Fi
A HE K562 £, P 240 1 282 fe o 04 A 8 4 1, Bradford 35 7
HEAMT A SR AR, 100 CARE S min, S REH AR, 10% SDS-
PAGE HLIKJT e . 5% NG5 R ) 2 b, 23 50— s e 1
W By —HOWE & R, PBS PR 3 . S MR EE bR i 40
WEFF 2 h, PBS PR 3 1, i DAB 5 (4, £ Bio-Rad %K al 14 5
E5 0 W o VT o 1 M VA B T S D o [ R VA
3.
1.8 it g 447

1A SPSS 10. 0 B {44347 , 22 20 b 1] FH 26 081 3 7 22 434,
Y LR o

2 HR

2.1 Decoy ODNs 2 K562 48 0, & #7 & %@

Decay ODNs &b P4 T 24 h 5, Go/G, J0 400 D b 4949 67, S
S0 L 3T B, 65 5 9% 2 Fi s ; Decoy ODNs 40 18RS LT T
AN B Gy G W S WHEE . Mutant ODNs S I 58 5 e 2
Jit o 40 a2

2 Decoy ODNs 3t K562 4 ff f& HA R0 [ (x +5) % |
Tab 2 Effect of Decoy ODNs on K562, cell cycle [ (x +5) % |

Cell eycle
Groups
G/ Gy 5 Gy/M
Cantrol 40.83 £5.20 48.71 +£5.42 10,48 +1.42
Mutant ODNs 45,52 £3., 61 45.02 £3.65 9.68 £0.56
Decoy ODNs 61.39+2, 184 31.94 £2.35 %4 6.66 +1.08 *4

# 3 P<0.05, vs control; Ay P <0.05, vs mutant ODNs

2.2  RT-PCR #:m| STAT5S T i 4 B cyclin D1 #» c-
mye mRNA & %

Decoy ODNs #5134 K562 #fi)fd 24 h, Y SE 40 I fi RT-PCR, i
¥ 1 fif75 seyelin DIl e-mye mRNA §E Decoy ODNs 4k B J5 ik
T % M S, LA H SR RN 2 GAPDH (1) 4 BE Al
.o eyelin DI R T 48.97% ,c-myc F[# T 58.70% .
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1+ Marker; 2: eyelin DI gene in control K562 cells; 3: eyelin DI gene
in Decoy ODNs treated K562 cells; 4. GAPDH gene in control K562
cells; 5: GAPDH gene in Decoy ODNs treated K562 cells; 6 c-mye
gene in control K562 cells; 7 c-myc gene in Decoy ODNs treated K562
cells

B 1 RT-PCR #il] K562 40Af cyclin D1 #1 c-myc mRNA $Fi%
Fig 1 The expression of cyclin D1 and c-myc mRNA in K562 cells

by RT-PCR

2.3  Western blot # i STATS TF 4 3 B cyclin DI A=
c-myc 1 & G f ik
Decoy ODNs 4B 48 h J7, cyelin D1 Fl e-mye 5 [ ik K
FEA B T8, W 2, #4% HIARN 5N 2 actin (1%
#itL , Decoy ODNs 1 ff] 48 h Ji5, cyclin D1 F [§ | 40. 84% ,
c-myc R 52.02% .

B R actin S actin

A B

A The expression of cyelin D1 protein and actin protein; B: The ex-

pression of ¢c-mye protein and actin protein; 1 Control K562 cells; 2.

Decoy ODNs treated K562 cells

2 Western blot & Ji| K562 4Rl cyclin D1 1 c-myc F S 2T

Fig 2 The expression of cyclin D1 and c-myc protein in K562 cells
by Western blotting

3 it

240 e 5 D S A PR A i T Bl ) REAS I A, LAY Y — A
A FMAIE G —S—G,—»M 4 MU JFRBIF 54
A FIEC BN B KT 5 A 2 . A MRS 5 3 2 P
VAR5 28 A W RE A5 RS HH) 5 A B B LR 75 0 ) s
i # T4 K+ (checkpoints ) , Forp R A2 G, /S #
B G/ M Feffe, JUILIE G,/S Bt i %2, PR 1 B
il £ (restriction point ) . 4l fI£E 12 i3 X B2 2% ) 441 M Py 11
(E9 TG 515, e gLk A KT —4e 1951 o1k
SET e R AN RS AR IR G, 3. I ARRRFSE

LU R, by i) 2 A 5 R B0 v 25 L A 4 A )
WLEH 2NN kA R R, 5 G /S i
PR R A EYILR Y . ALK A Decoy ODNs 4b
P KS62 4iiffuf5 24 h,S HAANAI 7 He b, G, B4
a2 , 58] Decoy ODNs 1§ HIBH A I~ K562 4 G,
W) S WIRaERR 5l 1 G, /S BHE .

eyclinD1 Ji& eyelinD % b — 1, H A7 {2 o 490 fifu i
it G /S AR LIRE . AFFE A0, BT cyelinD1 (3%
RFIIREM AL T G, P A A5 R E A S M, JLa 3%
IR G, WI4R 5. c-mye Ay 24 O 166 4 08 455 1 7 1] e
IO A (R e — e A S TR - A 200 S 308y ik
Fiep, c-mye @A Ry GHIEIELE LEA S 58 B DNA &
RSCELAT SRR T S AE At 7 R R A 0 B R R N
O R, c-mye 5 AT AR OB R A S W) BRAE B BF
FEIE 9 cyclinD1® Fl c-mye ™ N9 538 F LA
STATS ¢ StPELS G 81, # v] RE# STATS B3 ifi
SH ik, RT-PCR Fl Western blot [t 45 % i1 73 51 A
mRNA I8 H KIS T4 STATS i@t F il T eye-
lin D1 Fl c-mye )43k,

A S Decoy ODNs 14| 2 K562 #iififl G,/S
WA e BHLHiF , cyelinDl Fl c-mye [ F 15 F . 1 cy-
clinD1 Fil c-mye $7 4 ¢ it 41 M J5 39 G, /S J) 5 46 1) £
1L RIEAWF 55N 4 Decoy ODNs AJ fig i it #1)1 il STATS
42 R eyelinD1 Hl c-mye ik ABH AR 40 MLEA S 1],
ST 00 ] S0 2 A, O T v ) 40 L ) A O T
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