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Expression of mSDF-1y/GM-CSF fusion protein and its protective effect on
radiotherapy-induced hematopoiesis damages
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[ Abstract ] Objective: To express mSDF-1v/GM-CS fusion protein in the Pichia pastoris expression system and investi-
gate its in vivo promoting effects on hematopoiesis function and immune function. Methods: The mSDF-1~y/GM-CS fusion
gene was chemically synthesized and was cloned into pichia expression vector; the vector was then transfected into Pichia
pastoris expression system. Then the expressed products were detected by SDS-PAGE, Western blotting and purified by ion
exchange columns. Rat irradiation model was established by “Co vy ray and were subcutaneously injected with the fusion
protein. The hematopoietic and chemotactic activities of the fusion protein were investigated in vivo. Results: The expres-
sion vector pPIC9K-SDF1-L-GM-CSF was successfully constructed, and mSDF-1v/GM-CS fusion protein was successfully
expressed by Pichia pastoris strain GSI15. The molecular weight of the protein was about 32000 D, with a concentration of
78 ng/ml. The numbers of bone marrow mononuclear cells and GM-CFU were significantly increased in rats after subcuta-
neous injection of the fusion protein ( P <0.01 ). The apoptotic rate of bone marrow cells was significantly decreased( P <
0.05 or P <0.01 ), and the numbers of CD3 “CD4 T lymphocytes in the peripheral blood were significantly increased ( P
<0.05). Conclusion: The mSDF-1v/GM-CS fusion protein can improve the hematopoietic function and immune function
in irradiated rats, which might be a promising cytokine for regulating hematopoiesis and anti-tumor immune response.
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Fig.1 Identification of fusion protein
mSDF-1y/GM-CSF ( A ) and vector{ B )
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3:mSDF-1y/GM-CS; ( B) M: Marker;
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Fig. 3 SDS-PAGE analysis of purified fusion protein

M: Marker; 1: Before induction; 2: After

induction; 3: After purification
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Fig. 4 Comparison of apoptosis rate of bone
marrow cells in each group
A: Normal group; B: Irradiation group; C: GM-CSF treated
group; D: mSDF1vy/GM-CSF treated group

2.8 mSDF-1v/GM-CSF *F 9] B fn T 2m oL T 3% 3 54
#) T AL

W85 14 d mSDF-1y/GM-CSF 2 CD3 * T 41 /ifg
HF(51.79 £2.52 )% .CD4" T 40 i~ ( 48. 55 =
1.61)% .CD8 " T 4fi i }( 4.25 £0. 74 )% , GM-CSF
ZH CD3* T 40 A( 48.39 £1.31 )% .CD4* T 4iijis Jy
(38.57 +1.34)% .CD8" T 4HMI M( 4.67 +0.38 )% .
SERFEW] CD3 7 .CD4 * T 1E mSDF-1y/GM-CSF 40 &
T GM-CSF 4( P <0.05 ),CD8 * T 4l i3 £ P 41 2 1]
P2 gt (P <0.05,45 ),

3 i #

H Rl R 5 GM-CSF 3897 iU HA YT I i i
M45455 , GM-CSF 2 —FP e fE 2F - Bk 2 SR A0 i

EN SN 32 Oy = D | P 195 s i
JH A A I T e A — R 40 e PR 1, SR TSR
JELH B A A s/ D aE " . FRATTBI A GM-CSF 34
7T R R3S M it # b, & AT SR A
o R VE YRR ) T, KR R 2 e
éﬁﬂ@ﬂﬂ?ﬁ%,ﬁﬁ\ﬂjﬂﬁﬁ’iﬁK%O PR it 543 i Rl
DME S 3 14547 | [ Bk S PRk 52 A8 3 49 I RE 1Y) 24
Yty b

W GM-CSF
= f_’[} @ —mSDF-1 v /GM-CS]
qj 50
2 40
3 30
=20
“ 0
0 b— ' : :
| 3 i 10
Time after irradiation (t/d)
A—Maodel
60 O GM-CSF
- 50 ® mSDE-1 v /GM-CSF
o~ =
= 40
8 30
=+ b
o 20
~ 10
” i i i i
1 3 7 10
Time after irradiation (t/d)
A—Model
: —GM-CSF
6 @ mSDE-1 v /GM-CSF
- 3
= {
i
o 3
2
: 2
og
g 1
e
0 i i
1 3 7 10

Time after irradiation (t'd)

B 5 mSDF-1y/GM-CSF i&fr5/NR T AL B A 34K
Fig.5 Changes of T cell subsets in irradiated
mice after mSDF-1y/GM-CSF treatment
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