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Membrane-bound stem cell factor increases proliferation and colony-formation
of leukemia cell line K562
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Laboratory for Experimental Hematology, Institute of Hematology & Blood Diseases Hospital, Chinese Acade-
my of Medical Sciences & Peking Union Medical College, Tianjin 300020, China )

[ Abstract ]
mia. Methods: The eukaryotic expression plasmid of soluble stem cell factor( s-SCF )precursor ( pTARGET-s ) was con-

Objective: To explore the role of membrane-bound stem cell factor ( m-SCF ) in the pathogenesis of leuke-

structed. Overlap PCR was used to obtain m-SCF sequence with the deletion of exon 6, and pPTARGET-m was construc-
ted. After verified by DNA sequencing, pTARGET-m and control pTARGET vector were transfected into K562 cells via
Lipofetamine 2000, and the positive cells were screened by G418. K562 cells stably transfected with pTARGET-m were
verified by RT-PCR and Western blotting. Proliferation and colony-formation of these stably transfected cells were studied.
Results: The s-SCF and m-SCF eukaryotic expression vectors were successfully constructed. The stable transfectants
K562-V, K562-S, and K562-M were obtained. Under U-bottom culture condition, proliferation ability of K562-M cells
was significantly stronger than those of K562-V or K562-S ( hoth P <0.01 ). Colony-formation ability of K562-M was sig-
nificantly higher than those of K562-V and K562-S ( both P <0.01 ). Furthermore, the colony size of K562-M was larger
than those of the other two kinds of cells. Conclusion: m-SCF significantly enhances proliferation and colony-formation of
leukemia cells by a juxtacrine mechanism.
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Trizol RNA $#2£BUX 7] M-MLV 5 % 5% . Lipo-
fectamine™2000 4 F Invitrogen 23 H]. Ex Taq DNA
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A8 IO B RT3 R & A TaKaRa A &) 7
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T B Y)A A5, DL TH] 78 5T T 48 B ( mesenchymal
stem cells, MSC )cDNA M AR, F & & B Pyrobest™
DNA R A W17 PCR; B 2512 94 °C FiLAS £ 5
min;94 CAEVE 30 5,54 CiE Kk 40 5,72 C I 1
min,28 MEH G 72°C 7 min 4507 o i Bk
PCR P*¥IJ5 45 Xho 1 1 Kpn 1 M) 315 pTARGET
AR M HE s-SCF FifARZIA Bk, pTARGET-s 3 5%
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Tab.1 Primer sequences

Gene Primer sequence Product ( bp)
RT-PCR
GAPDH Forward 5'-GAAGGTGAAGGTCGGAGTC-3’ 984
Reverse 5'-GAAGATGGTGATGGGATTTC-3’
Neo Forward 5'-GGTGGAGAGGCTATTCGGCT-3’ 728
Reverse 5'-GATAGAAGGCGATGCGCTGC-3’
SCF Forward 5'-GTCATTGTTGGATAAGCGAG-3’ 523
Reverse 5'-CTCTTCTTCCAGTATAAGGC-3’ 439( m-SCF )
m-SCF Forward 5'-GTCATTGTTGGATAAGCGAG-3’ 335
Reverse 5'-TTTGGCCTTCCCTTTCTCAG-3’
C-kit Forward 5'-CTCTGCGTTCTGCTCCTA-3’ 393
Reverse 5'-TGGTCACTTCTGGGTCTG-3'
Clone primer
SCF Forward 5'-GCAACTCGAGAATGCGTGGACTATCTG-3' 989
Reverse 5'-GTAAGGTACCACATGAACTGTTACCAG-3’ 905( m-SCF )
Overlap PCR
m-SCF1 Forward 5'-GCAACTCGAGAATGCGTGGACTATCTG-3’ 631
Reverse 5'-ATTTTTGGCCTTCCCTTTCTCAGGACTTAAT-3’
m-SCF2 Forward 5'-ATTAAGTCCTGAGAAAGGGAAGGCCAAAAAT-3’ 274

Reverse 5'-GTAAGGTACCACATGAACTGTTACCAG-3’
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El1 FEHRH pTARGET-s 1 pTARGET-m BJ £ 7E
Fig.1 Identification of pTARGET-s and pTARGET-m plasmids
M: DNA marker; 1: m-SCF1 fragment; 2: m-SCF2
fragment; 3: pTARGET-m; 4: pTARGET-s
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K562-V. LI GAPDH “H N2, RT-PCR #1745, 45
S b A I AR R R A e K562 41 g ¥ K Gk
C-kit3ZARC &1 2 A )53 A5 Y 20 Jf bk 245 ] A 1S o
FTHT Neo JEK (] 2 C );s-SCF HiA& Al m-SCF 435
F35 T K562-S 1 K562-M 40 R ( WK 2 D,E ).
LA B-actin N2, Western blotting M £ F 7KK
I m-SCF 1 s-SCF 1 2 & % 4% 40 Mo vh i) K3k
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K32 00011 m-SCF( & 3 ). G IR A 1 Sl
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Fig.2 PCR analysis of SCF mRNA in K562-M,
K562-S and K562-V cells
A: C-kit; B: GAPDH; C: Neo; D: SCF; E: m-SCF
M:DNA marker; 1: K562-M; 2:K562-S; 3:K562-V; 4:K562
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Fig.3 Expression of SCF in K562-V, K562-S and K562-M cells
1:K562-V;2:K562-S;3:K562-M
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Fig.4 s-SCF and m-SCF increased proliferation of K562 cells
A :Flat-bottom culture plate; B:U-bottom culture plate
*P<0.05,"*P<0.01 vs K562-V;4 P <0.05,4* P <0.01
vs K562-M; 2P <0.05,%% P <0.01 vs K562-S;

SCF WK A B 40 i A= K [ | steel factor, /&
i G TR IR 37 A C-kit AYTCAAR , 38 3 e Pk 5y 422 v T
i s-SCF Fl m-SCF., Hi s-SCF FifA & 4h i 1 6 4
T JR B DI A7 A, T DA B D) BRI s-SCF 5 A
m-SCF BT 5, DU S & BIF e i 7E i
ML P A/ PR A R 2 s-SCF =) UK+ #H 4
M3 512 AP L5 1 m-SCF £ 5 “nich” f/ 2 i, ¢
T 10 40 B R0 R ) R A A o I R B B



.10.

o [ e A M AT 2000 4E 2 A L16(11)

= m-SCF 535 5% 1fiL T 400 it 5 A s i pshg >

K562-M

B
18 -~
~ 16 |
S Mt
Ell_ *
=
2 1}
o
E 8 F
S ot
!
o 2k
0 . .

K562-V K562-S K562-M

5 s-SCF 1 m-SCF ¥ K562 FBRASEERL A HE IR E
Fig.5 s-SCF and m-SCF increased colony formation of K562 cells
A : Colony under reverse microscope;B: Colony formation rate

"7 P<0.01 s K562-V, ““P <0.01 s K562-S
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EDTA ethylene diaminetetraacetic acid
ELISA enzyme-linked immunosorbent assay
FCM flow cytometry

FDA Food and Drug Administration
FITC fluorescein isothiocyanate

GFP green fluorescent protein

GVHD graft versus host disease

H-E hematoxylin and eosin staining
HIV human immunodeficiency virus
HLA human leukocyte antigen

HPLC high performance liquid chromatography
HRP horseradish peroxidase

IFN interferon

IL interleukin

PCNA proliferating cell nuclear antigen
LAK lymphokine activated killer cell
mAb monoclonal antibody

MHC major histocompatibility complex
MRI magnetic resonance imaging
MTT methyl thiazolyl tetrazolium

NK natural killer cell

OR overall response

0S overall survival

PAGE polyacrylamide gel eletrophoresis

PBS phosphate buffered saline
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