ZMEMKFFIR  Acia Universitatis Medicinalis Anhui

2017 Jul; 52( 7)

* 979 -

M 2% 38 pa BT 18] : 2017-5-22 17: 45

STAT5-ROS K562
5- (STAT5-
ROS) (K562)
(Im) o
K562 IM CCK-8 . RT-
PCR K562/G STATSA  STATSB mR-
NA o ROS o Western
blot STAT5  p-STATS
K562/G CCK-8
30 - 20 pmol /L IM K562/G
48 h o 0.1 pmol/L IM K562
24 h K562/G
ROS K562 (P=0.000 1) ™M
K562/G K562(P
<0.05). RT-PCR K562/G STAT5A
STATSB K562 (P =0.000 1.0.017 0) . Western
blot K562/G STATS P
=0.009 0) - STAT5
STAT5-ROS K562 M
K562 ;STATS-ROS
R 446.11
A 1000-1492(2017)07-0979-05
doi:10.19405/j.cnki.issn1000-1492.2017.07.008

(tyrosine kinase inhibi—

tor TKIs) (imatinib IM)
(chronic myeloid leukemia CML)
15% ~
25% .
40% ~ 90% ber/abl
ATP (ABCB1)

N CML

o ber/abl
RAS/RAF/MEK/ERK. PI3kmTOK JAK-STAT

2017-03-06
(  :81171605)
230001

E-mail : xuxiucail972@ 163.com

W 24 pr 3k hitp: / /kns.cnki.net/kems / detail /34.1065.R.20170522.1745.008. html

o 5(STAT5) CML
4
N TKI N ber/abl
2-3 .
5- (STAT5-ROS) CML
(K562) IM o
1
1.1 CML K562
K562/G K562
M
50 o IM 0.1 pmol/L
14 d 0.1 pmol/L, M 1.0
wmol /L. 14 d 0.5 pmol/L
10 wmol /L K562 IM o
RPMI-640 37 C.5%
Co, 10% ~100
w/ml 100 w/ml o
1.2 96
CCK-8 48 h
K562 K562/G . K562
0.0.05.0.1.0.2.0.5 1.0 pmol/L
K562/G 0.4.8.10.20 40
pumol /L 3 o 450 nm
(Auso) °
1.3 K562
K562/G 24 . K562
1x10° K562/G 7x10" 1M
0.0.05.0.1.0.2.0.5.1 pmol/L K562
K562/G M 4.8,
10,2040 pmol/L 3 . 0~120
h
# o
1.4 ROS
( )
K562.K562/G  1x10°
0.1.1.5.10.15 pmol/L  IM



* 980 ZHEMKRFEFIR  Acta Universitatis Medicinalis Anhui 2017 Jul; 52( 7)
24 h PBS 3 K562/G IC,, 0.15 12.76 pmol/
195 pl 5l ml 80
Annexin-V 5 pl Pl 15 min o
; ROS 3 2.2 IM(0.0.05.
K562.K562/G. K562/G +5 pmol/L. NAC (NAC 0.1.0.2.0.5.1 pmol/L) K562
ROS ) 3 6 24 h 0.01.12.24.48 h
o 12 M K562
1.5 RNA RT-PCR RNA 24 h
TRIzol PCR 0 o
TagDNA Invitrogen Life IM (4.8.10.20.40 pmol/L)
Technologies ; PCR K562/G 0.01.24.48.72.96.120 h
o K562.K562/G.K562/G+5 pmol/L NAC M 10
3 10’ RNA 3 g pmol /L 96 h 0
RNA MMLV cDNA RT- h o 10 pmol/L
PCR ( 1. M . IM
20 pmol/L 48 h 96 h
1 PCR K562/G M
e tp) (0 ¢
STATSA  F: GCAGAGTCCGTGACAGAGG 106
R:CCACAGGTAGGGACAGAGTCT 20r @ Opumol/L W 0.2 umol/L
STATSB  F: CAGAACACGTATGACCGCTG 106 55 M 0.05 pmol/L. ¢ 0.5 pmol/L
R:CTGGAGAGCTACCATTGTTGG ° 151 A 0.1 umolL @ 1 pmol/L
GAPDH  F: GGAGCGAGATCCCTCCAAAAT 197 >
R:GGCTGTTGTCATACTTCTCATGG = 10r
s sl
1.6 Western blot STATS RIPA
BCA 100 001 2 L 48
e 10% SDS-PAGE 2h . RIELLY
AL X e
1 :1000(  Abcam ) 4C . 5| A 10 pmolL
TBST 3 10 min; HRP =
1 :30 000( ) 37C.1h 10T
TBST 3 10 min; ECL % sk
o [B-actin o
1.7 SPSS 17.0  GraphPad ool 24 a3 71 % 1%
Prism 5 o xXES NIl (h)
t 1 M K562 K562/G
o P<0. 05 o A:K562; B:K562/G
2 2.3 ROS 6
2.1 0.1.0.3 pmol/L IM K562 K562.K562/G  K562/G+NAC 3 24 h
(38.0£7.0)% (56.0+8.5)% ROS 1K562/G
50%. 5415 pmol /L IM  K562/G ROS K562 2 (=
(15.0£2.0)% (50.2%0.5)% 15 pumol/L. ~ 41.02 P<0.000 1) 5 pmol /L NAC
K562/G - K562



FHEHRKFFIR Acta Universitatis Medicinalis Anhui 2017 Jul; 52( 7) * 081 -

2 M K562 K562/G (% n=12 xs)
¢ t P
K562+0.1 wmol /L IM 7.6+0.2 2.852 0.009 3 11.9+9.3 2.682 0.014 0
K562/G+0.1 pmol /L IM 14.618.5 45422
K562+1 pmol /L IM 20.8+7.2 2.307 0.030 0 28.1+9.3 3.475 0.002 0
K562/G+1 wmol /L IM 27.0+5.9 16.3+7.2
K562+5 pmol /L IM 18.8+6.6 7.940 0.000 1 18.8+8.9 6.383 0.000 1
K562/G+5 wmol /L IM 3.5+1.0 2.2:1.4
K562+10 pmol /L IM 10.2+4.8 3.306 0.003 0 77442 2.690 0.013 4
K562/G+10 pwmol /L IM 5.2+2.1 3.6+3.2
K562+15 pmol /L IM 13.0£4.2 2.503 0.020 0 14.2+10.7 2.307 0.030 0
K562/G+15 wmol /L IM 8.5+4.6 6.8+3.0
ROS ( 2.3). 2.5 RTPCR  Western blot STATSA.
STATSB RT-PCR 1 K562
50 000 *
-1 STATSA (2.74 £0.64) STAT5B
40 000 F (2.93+£0.58);K562/G STATSA
- (4.01+0.65) STAT5SB (3.65+0.78)
nE B
&5 30000 ‘ STATSA  STATSB
gzoooo- T (t=4.823 P=
Ly 0.000 1;:=2.566 P=0.017 0) K562/G+NAC
b STATSA (2.50+0.39) STATSB
. (2. 87+0. 48) K562
K562 K562/G
C 3o
2 ROS K562/G STATS p-STATS
K562 " P<0.05 K562
5. OKS62 NKS62G EKS62/GNAC (P=0.0089)(C 4).
Al S m—— - S STAT(90 ku)
3F S D-STATS(90 ku)
p 7
~
H 2r | —— S actin(43 ku)
Lr 4 K562 K562/G
0
STAT5B
3
3 RT-PCR STAT5A .STAT5B mRNA
K562 ¥ P<0.05 CML
/ “Ph /
2.4 M K562.K562/G ber/abl > . CML
M 24 h Annx— L TKIs
eniV /Pl . IM
(P< CML P210ber-abl ~ P190ber-abl
0.05)( 2)-. 20% CML
M 6 TKIs

K562/G



* 982 -

FMEMKFFIR  Acia Universitatis Medicinalis Anhui

2017 Jul; 52( 7)

ROS
DNA [ s
ROS
NAC
. ROS

JAK-STAT
-0 STAT5-ROS

M K562
K562/G
10 pwmol/L o
K562/G ROS
K562

K562/G

STATS
ROS

NAC
STATS K562
STATS

o Casetti et al "'

CML

K562
STATSA
STATSB
. CML
o STATS

STAT5
ber/abl
ber/abl
2 STAT5  ber/abl
CML ;  CML
TKIs
" . ber/abl
ROS

STAT5 * DNA

STATS o

STATS
STATS
DNA
M o

ROS
STATS-ROS

1 Kantarjian H Shah N P Hochhaus A et al. Dasatinib versus ima—

10

11

12

13

14

15

tinib in newly diagnosed chronic-phase chronic myeloid leukemia
J . N Engl J Med 2010 362(24): 2260-70.

Roy S Tenniswood M. Site-specific acetylation of p53 directs se—

lective transcription complex assembly J . J Biol Chem 2007

282(7) : 4765-71.

Chomel J C Bonnet M L Sorel N et al. Leukemic stem cell per—

sistence in chronic myeloid leukemia patients with sustained unde—

tectable molecular residual disease J . Blood 2011 118(13):

3657-60.

Fan' Y Lu H An L et al. Effect of active fraction of Eriocaulon

sieboldianum on human leukemia K562 cells via proliferation inhi—

bition cell cycle arrest and apoptosis induction J .Environ Toxi-

col Pharmacol 2016 43:13-20.

(2013 ) I 2013 34(5): 464-70.
Koptyra M Falinski R Nowicki M O et al. BCR/ABL kinase in—
duces self-mutagenesis via reactive oxygen species to encode ima—
tinib resistance J .Blood 2006 108(1): 319-27.

Maghzal G J Krause K H Stocker R et al. Detection of reactive
oxygen species derived from the family of NOX NADPH oxidases
J . Free Radic Biol Med 2012 53(10) : 1903-18.
lhan ¢ Suyani E Sucak G T et al.Inflammatory markers oxida—
tive stress and antioxidant capacity in healthy allo-hsct donors
during hematopoietic stem cell mobilization J .J Clin Apher
2015 30(4): 197-203.
Schafranek L. Nievergall E Powell J] A et al. Sustained inhibi-
tion of STATS but not JAK2 is essential for TKI-4nduced cell
death in chronic myeloid leukemia J . Leukemia 2015 29(1):
76-85.
Valent P. Targeting the JAK2-STATS pathway in CML ] . Blood
2014 124(9): 1386-8.
Casetti L Martindannerée S Najjar [ et al. Differential contribu—
tions of STATSA and STATS5B to stress protection and tyrosine ki—
nase inhibitor resistance of chronic myeloid leukemia stem/progen—
itor cells J . Cancer Res 2013 73(7): 2052-8.
Warsch W Kollmann K Eckelhart E et al. High STATS levels
mediate imatinib resistance and indicate disease progression in
chronic myeloid leukemia J . Blood 2011 117(12) : 3409-20.
Gallipoli P Cook A Rhodes S et al. JAK2/STATS inhibition by
nilotinib with ruxolitinib contributes to the elimination of CML
CD34" cells in vitro and in vivo J .Blood 2014 124(9): 1492—
501.
Warsch W Walz C Sexl V et al. JAK of all trades: JAK2-
STATS as novel therapeutic targets in BCR-ABL11 chronic myeloid
leukemia J .Blood 2013 122(13): 2167-75.
Pawlowska E Blasiak J. DNA repair-a double-edged sword in the
genomic stability of cancer cells-the case of chronic myeloid leuke—

mia J . Int J Mol Sei 2015 16(11): 27535-49.



FHEHRKFFIR Acta Universitatis Medicinalis Anhui 2017 Jul; 52( 7) *+ 083 -

W % R BT ] 2017-5-22 17:45 P4 a3k hitp: //kns.cnki.net/kems/ detail /34.1065.R.20170522.1745.009. html

(PRF)

20 2.3 VEGF rhEGF  .PRF
“ ). 4 ). . (P<0.05) .
(+hEGF) (4 ) PRF (8 ) PRF
thEGF  .PRF 4 PRF; ; ;
1% 1% ~thEGF N R 622
PRF . A 1000~ 1492(2017) 07-0983-05
HE doiz10.19405/j.cnki.issn1000—-1492.2017.07.009
(VEGF) VEGF
3.7 d rhEGF  .PRF
(P<0.05). 2.3
thEGF  \PRF . .
2017-03-08
( :81171829) ’
230022 X ’ ’ . ’
-
mail : zhaoyuzj@ aliyun.com (platelet+ich plasma PRP)

The mechanism of STAT5-ROS signal pathway

to mediated imatinib resistance of K562 cells
Hao Yingchan Xu Xiucai
(Central Laboratory The Affiliated Provincial Hospital of Anhui Medical University Hefei 230001)

Abstract Objective To investigate the mechanism of STAT5-ROS pathway to mediate IM resistance of K562
cells. K562 cells were cultured with imatinib at gradually increased concentrations to generate resistance cell line.
Methods CCK-8 assay was used to clarify the resistance ratio.The STAT5A and STATSB mRNA levels were detec—
ted by RT-PCR. Flow cytometry assay was used to detect the level of ROS and cell apoptosis. The expression of
STATS protein was detected by Western blot. Results Imatinib resistance cell line K562/G was successfully in—
duced by gradually increasing concentrations of IM. The IC,, of K562/G was eighty times higher than K562 by
CCK-8. Cell growth curve showed that K562/G was not inhibited in 20 pwmol/L imatinib whereas the K562 cell
was significantly inhibited by up to 0. 1 wmol/L imatinib. Intracellular level of ROS in K562/G was obviously high—
er than that of K562 cells(P=0. 000 1).The apoptosis ratio of K562 was lower than that of K562/G when the same
concentration of IM react on the two cell lines for the same time (P <0.05). The expression of STAT5A and
STAT5SB mRNA in K562/G was higher than in KS62(P=0.0001 P=0.017 0).Then the level of STATS proteins
in K562/G cells was significantly increased (P =0.009 0). Conclusion The STATS is highly expressed in CML.
STATS-ROS is closely related to the formation of imatinib resistance of chronic myeloid leukemia.
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