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SHP1 gene induces apoptosis and erythroid differentiation in human erythromyeloblastoid leukemia cell line K562

YANG Jun, LIU Xiao-li, DU Qing-feng” , LI Ning, ZHOU Shu-yun
Department of Hematology, Nanfang Hospital, Southern Medical University, Guangzhou 510515, Guangdong.China

[Abstract] Objective To investigate the role of SHP1 gene in inducing apoptosis and erythroid differentiation in human
erythromyeloblastoid leukemia cell line K562. Methods The full length cDNA of SHP1 gene was cloned by RT-PCR and was
subcloned into mammalian expression vector pcDNA3. 0. The ¢cDNA sequence of the cloned gene was validated by enzyme
digestion and DNA sequencing. Then the recombinant plasmid was used to transfect K562 cells via lipofectin. The apoptosis of
K562 cells was examined by Hoechst 33258 staining assay and Annexin V /PI double-labeled assay; the differentiation of K562
cells was observed by benzidine staining and expression of glycophorin A (GPA). Results RT-PCR and Western blotting
analysis showed expression of SHP1 in K562 cells after transfection with pcDAN3-SHP1 plasmid. Apoptotic cells were detected
in the K562 cells 48 h after treatment with pcDNA3-SHP1, with the apoptosis rate being 16. 84 % ., which was significantly
higher than that in cells transfected with pcDNA3. 0 (6.23% , P=0.000). The positive rate of benzidine staining was 14. 67 %
and the positive rate of GPA expression was 19. 38% in cells treated with pcNDA3-SHP1, both were significantly different from
those in the cells transfected with pcDNA3. 0 (P = 0. 005). Conclusion Over-expression of SHP1 can effectively induce
apoptosis and erythroid differentiation in K562 cells.
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Lipofectamine™ 2000 W) H Invitrogen 2% #; ¥t
SHP1 £ 7Ry B BD Transduction Laborato-
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2 F R u o PH 40 M 260 (83. 044, 6) %6 (B 1A),
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2.1.2 RT-PCR # Ml K562 % # A& pcDNA3/
K562 SHP1 %5 5 1, % 3£ N 40 peDNA3-SHP1/
K562 Al WA 414 bp RIBHMESH (- 2)
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FAXF 2> 7 & A 68 000 (9 BH P &4 . K562 5
pcDNA3/K562 4 fl A A 2 SHP1 & [ %k,

B 1 RHBHIENE pcDNA3. 0+pEGFP-C1(A) F0
pcDNA3-SHP1+ pEGFP-C1(B) £ 3 3 K562 2058
Fig 1 K562 cells were co-transfected with pcDNA3. 0+
pEGFP-C1(A) or pcDNA3-SHP1+ pEGFP-C1(B)
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Fig 2 RT-PCR analysis of SHP1 mRNA expresssion
in K562 cells 48 h after pcDNA3-SHP1 transfection
1. DNA marker; 2. K562 cells; 3: K562 cells transfected with vec-
tor pcDNA3. 0; 4; K562 cells transfected with pcDNA3-SHP1
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Kol G =3 35 0K 41 40 B 8 T 3 4 SR 4. 8296 A
6.23% .55 Yt pcDNA3-SHP1 £ i K562 40 il i 1=
BN 16, 84 % . Wk 3F TR B Y Rt G o3 A 4 i
(P 1EHEH 0.000),
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(3.34£1.25 % , MHLEZERA LRI FE L H
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AL ARG Je 4 K562 4R i CD71 5 GPA FH%E =R
43514 80. 0% Fil 2. 98 %, Yu a3 AR CD71 5 GPA
FHPE R 43 5l R 85. 63% 1 2. 73% ., % Y& pcDNA3-
SHP1 1043 528 91. 84 % F1 19. 38% ., Gil2#4#r
BR 55 peDNA3-SHP1 41 CD71 fil GPA BH PRy
W TR YL as # K 4H CD71 Al GPA PHEFR IR (P
{E4°5 0. 000) ,
@ . & W
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Fig 3 Benzidine analysis of erythroid differentiation of K562
cells transfected with pcDNA3.0 (A) and pcDNA3-SHP1 (B)
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FE IR e RS SRR G 5 TRIE K B A b TR R
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faf A fE T B A AR SC B R4 A R Tto SFH & R
SHP1 g5 P210" " g5 & 3tk 815 P210" A"/
SAPK i B {5 S mE MEHLH —PIEEL T
SHP1 7€ BCEF 4 48 Jfd v ik 22 3k m] LA i) 210"
MECEVEH . fi A W98 &3 SHP1 H 34k K P78
AML2 M 48 & [ ) 2 8 2 & F CML., i
CML 278 BHAE Y2 RS AML A — 30, B 2
/R SHP1 siF 5 CML gt A 6, I L&A
(IR IEF5E 0 RT-PCR %t 11 #1 CML JEAC 40 g
o SHP1 19 mRNA % A K- 3E47 T 2 kil
SESL 7 S PR R SHPL B st A K F 5 1F %) g
xR HALYERE SHP1 2 A KFHE T
BT, AR U F L A0 R T % o Ak A 1 4k 4 A
B AZ g CML 20748 (9 JE A KR AE PR i 8417 9 i 49
TAE$E77 SHP1 A] fiEfE CML 225 41 Jifd Hh () 2% ik K
SRR AR B8 i 2 5 40 B 1 B R TR A A2 B A A R e
FHICHE . b T i — 20 B0 3k FoAH G 1 L AT AE B Sr
SHP1 3 [H B # % i8 # 1k pcDNA3-SHP1 J&, b H
J A B 35 TR R AR il 5 K562 2 i i 638 SHPT, 4%
Rkt Fik SHPL #5¢ ] LU & K562 4 il — &
FREERIPA T, M0 58 LA ST R RE LT 7E K562 41
Murr e sr SHP1 f2E 238 B9 41 Ml & L W 3t B SHP1
FE K562 4 M 3 50 BT T A AR SR B b R
BRI R AT BB L SR Ah, FRATT A HI A 5T R
&% SHP1 25 T 1E & 1 1l 240 i 5 i 88 40 J 1 53
1k, A8 28 %7 SHP1 %% 35 R 19 K562 40 i iy
LIRS LA HEAT T ORI, 2 SR G % 40 BB S i
bR CEN Ve Sl R VTN | A - = 2 e ) | RS Lt B
FEI PR 4T R PR AR AR (CD71, GPA) 3R 35 I
T UL g R ER B SHPL i Rk LU 5 K562
20 it AT R Ak

B I, SHPT Byt ik AR IE I T K562
NIRRT B IR P S . AR A
FpAEAF A RAE AW S A M RSN RS H B &
FPIE U KAR S L ) sh 40 ik A 40 i JE 3 L 78 00 4%
A IGO0 g BT, e R Tl 55 5 1) i 28 SR RIS AN T ke
BTG 3 Fh EE LR R A FBE TS (T,
MPLEEAE R AR 5 R F 0 40 gk 22 o S 5 S DL
b A KA 5 42 RO 5 00 5 55 10 30 43
PRECPA T E B, A0 VR I 1 As, O, 6 R &I kL 4H 1

L3 A5 F R i 5 0 T AR VR B A R S oA
BV 2 A B TR 254 Ara-C L = SR AZ i 0007 AR VA FE 1)
QL RLE 5 I 20 B o Aok e T AR A T ) A A
Stk el SHP1 &N 7E A [ 40 M rh 2 08 1 12 19 22 5+
TR 2 LA TE PR AR AR5 O R AR S AR K R 20 i
TAPELR SR o L0 B4k, 53 A0 AR 3 240 DR 6 £
S SRS Sl TR AR A R AT
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