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SHIP Inhibits Growth Factor-mediated K562 Cells Proliferation and Its PKB/Akt Activation
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Abstract: [Objective] To explore the inhibitory effects of SHIP on IL-3 stimulated K562 cell proliferation, and to elucidate
the mechanism of SHIP functioning on K562 cells.  [Methods] pReceiver-Lv31-FIV and pReceiver-Lv31-SHIP plasmids were
transfected into K562 cells, and the K562 cells were cultured with 1L-3. Phosphorylated Akt of K562 cells was examined by
Western blot. The proliferation of K562 cells transfected with SHIP or empty vector were examined. The apoptosis of K562 cells
was examined by TUNEL and Western blot. [Results] 74.6% GFP positive cells were obtained in SHIP group, 3.26% in FIV
group (P < 0.05). SHIP protein inhibited the colony formation retroviral vector SHIP-FIV transfected K562 cells. The anti-
proliferative rate in K562/FIV (3.26% ) was significantly lower than that in K562/SHIP cells (26.42% ); the colony formation
capacity of K562 decreased after transfected with SHIP (IL-3'K562/SHIP group 60.3 + 6.6 vs IL-3' K562/FIV group 91.7 + 4.2,
P < 0.05). An increase in the cells with morphologic features of apoptosis was also proved by TUNEL in SHIP-expressing cells.
Western blot analysis showed SHIP down-regulated expression of pro-caspase-3. The level of phosphorylated Akt was decreased
after stimulated by IL-3 for 1 h, and almost disappeared after stimulated for 24 h. The effect of IL-3 on K562 cell proliferation was
inhibited by the transfected wild-type SHIP gene. The phosphorylated Akt in K562 cells were inhibited by the transfected SHIP
gene at different time points. [Conclusion] SHIP is a negative regulator of 1L-3-mediate PKB activation and K562 cell survival.

Key words: gene, SIHP; lentiviral vector; cell proliferation; p-Akt; IL-3

[J SUN Yat-sen Univ(Med Sci),2009,30(3):269-274 ]

: 2008-11-26
(30240011 ) (2007000858 )
s s s , E-mail : ylhbsjz@163.com ; * s s s ,E-mail: Luojm

315@yahoo.com.cn

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



270

) 30

SHIP (SH2 domain containing inositol 5’ -

phosphatase ) 5' ,
Akt t H
PI3K/ Akt
[2,3]
SHIP ;
[4.5] K562 ber/abl SHIP
, ber/abl ,SHIP
,p-Akt ; SHIP
SIHP K562 ,
SHIP , IL-3 K562, SHIP
1
1.1
1.1.1
, pReceiver-Lv31
(CMV) (green fluorescent

protein, GFP) ;

FIV  VSG

DMEM .RPMI 1640

Gibico ; (fetal bovine serum,FBS)
HYCLONE ;
; PCR
( SHIP) (
, M77273) . p-Akt(Thr*®,Ser*”)
LAkt .SHIP .pro-caspase3 B-
actin Santa Cruz o Lipofectmine 2000
Introvigen o 1L-3 Sigma 5
Bio-Rad Model 550,
(MTT) Sigma o
1.1.2 293T
, 100 mL/L. FBS
DMEM o
K562 , 100 mL/L
FBS  RPMI 1640 , (100 U/
mL) (100 pg/ml) ,
37 C, 5% CO,, 0

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

3 SHIP
SHIP) ,
FIV) K562
; 10 h
5 ng/mL) (IL-3*K562) IL-3
K562),
1.2

K562 (K562/

K562 (K562/
o 2
IL-3(

(IL-3-

Lipofectamine2000 3
293T ,
Lv31-SHIP 10 pg. FIV 10 pg. VSG 10 pg, 36 h
GFP ,48 ~ 72 h
1 x PBS 3~4
, DMEM 10" ~ 10°
22 x 10°  293T

pReceiver-

48 h GFP

1.3 K562
2 wg/ml PHA 200
,37 C,
6 x 10°/mlL

RPMI 1640
72 h,

mL/L FBS

5% CO,

K562

3 4 h,
1640

GFP ,

(MOD)1 .
200 mL/I.  FBS RPMI

. 48 h

o

1.4 PCR SHIP K562
K562 ,
260 nm o 4 pL
, SpuL - SHIP
5"-CGA CAA GAA GCT GAG TCC CTT T-3",
5'-GGT AGT TAA GAT CCC CAA ACC
: 5'"-FAM-ACA TCA CTC ACC GCT
TCA CGC ACC-TAMRA-3', 93 C
. 93 C 45 5,55 C
40 - GENE5700 o
3 .
1.5 Western blot
SHIP Akt

RNA

AGA A-3',

45 s,

2 min 1

K562
5 x 10° ,

s ,95 °C 10 min
, 100 g/L SDS- ,

http://www.cnki.net



3 . SHIP K562 Akt 271
o K562/FIV ,SHIP ;
1.6 K562 C 2),
5 x 10*/mL, 2.2 SHIP IL-3
96 , 200 pL, K562
3 , 3 N ,K562/
, , (MTT) SHIP K562/FIV. (P
10 pL(10 mg/mL), 4 h <0.01); 1L-3 ,
3 000 r/min(r = 14.7 cm) 10 min , 1L-3"K562/SHIP
200 L (DMSO) , IL-3°K562/FIV (P < 0.01, 3),
490 nm (A), 2.3 SHIP K562
1.7 10d ,K562/SHIP
K562 (CFU) 1 36.7+7.09, K562/FIV (73.3+7.1) ,

x 10° (0.03 g/L.) 100 mL/L K562 (P<
FBS  RPMI 1640 , 6 , 3 0.01);1L-3'*K562/SHIP 60.3+6.62,
, 10 d, > 50 1 IL-3K562/FIV  (91.7+4.2,P<0.01),

o 2.4 SHIP K562
1.8 SHIP
1 x 10° 700 mL/L (4 C) K562 G0/G1 S G2/M
30 min,RNase A 60 min ,PI 5 SHIP
(37 C) , o K562 C 1o
(PI), 3 2.5 TUNEL
1.9 TUNEL TUNEL
TUNEL , K562/SHIP (30.6 +£9.64%)
5d TUNEL , K562/FIV (82 +2.2%) K562 (6.6+2.8%),
500 o (P<0.05, 4),
, 5 2.6 SHIP caspase-3
1.10 SHIP K562 pro-
SAS 8.0 , caspase-3 (5,
(Factorial 2.7 SHIP IL-3 K562
ANOVA), P<0.05 o Akt
,SHIP Akt
2 ; K562/SHIP Akt
K562/FIV 3, (F =
2.1 . 56.18, P < 0.01),
48 h  293T 48 h 10h , IL-3 ,
K562 , GFP Akt , SHIP
o 48 ~ 72 h p-Akt308  p-Aki473
3~4 293T 48 , Akt
h 4 x 10" IU/mL, ; IL-3 ,K562/SHIP
(74.6 £58)%( 1), Akt ,
FQ-RT-PCR SHIP mRNA Akt , ;
, Western blot K562 SHIP SHIP Akt
: K562 ( 6).

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



272

) 30

1 RABREBEWEE L SHIP MTHEMN KS62 M
Fig.1 K562 cells transfected with SHIP and empty vector
K562 cells which had been

Under fluorescence microscope,
transfected show green color
A: K562/SHIP; B: K562/FIV; x 200

0.32 FITTTTI T TR IT TN OOTOTT

0281 A B £

0.2417

0.2[H = ) g
| —  ——— .11

016

0.12

0.08 Al il

0.04

=

oh= £

0.041 357 9111315171921232527293133353739

A:K562/SHIP; B:KS62/FIV; C:K562
B2 FE$AE SHIP ERMELFRIE
Fig.2 Detection of SHIP mRNA and SHIP protein in
K562 cells transfected with SHIP or not

051 . KseusHIP
& 045} = K562/FIV
£ 04 1L-3+K562/SHIP
= Sl -e— IL-3+K562/FIV
';-g 035
fg 03}
'g 025
g 02t
o
% 0.15 |
s 0.1
3
S 005
0 y
1 ) 3 4 5 6 7
t/d

B3 FEEREN SR E
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Table 1 The distribution of cell cycle and proliferation index (PI) in K562/SHIP, K562/FIV, and K562 cells
(x+s)
Group GO0/G1 (%) S (%) G2/M (%) PI

K562/SHIP 51.09 + 8.79" 19.07 £ 2.05 28.84 + 3.69 0.48 + 0.03"
K562/F1V 35.92 + 4.52% 2441 £ 4.65 39.67 + 5.51 0.64 + 0.04Y
K562 3442 + 5.20 25.47 + 5.46 40.11 + 5.63 0.66 + 0.04

1) P<0.05, vs KS62/FIV; 2) P < 0.05, vs K562; 3) P> 0.05, vs K562
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