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Anti-tumor effect and its mechanism of co-administration of fusion proteins
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Abstract This study aimed at investigating the inhibitory effects and the anti-tumor mechanisms of co-adminis-
tration of fusion proteins mGM-CSF/BhCG ( GC) and hVEGF121/BhCG ( VC) on RM-1 prostatic cancer and
B16F10 melanoma in the C57BL/6) mouse model. Two recombinant stains containing pET-28a-mGM-CSF-X10-
BhCGCTP37 and pET-28a-VEGF-M2-X10-BhCG-CTP37 were induced by lactose to express fusion proteins. The
fusion proteins were separated and purified to prepare the anti-tumor protein vaccines ( VC protein vaccine and
GC protein vaccine) , which were then mixed to prepare a combined protein vaccine named VGC protein vac-
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cine. The prostatic cancer and melanoma tumor-bearing mice C57BL/6] were immunized with described vac-
cines, then the growth of each tumor was measured; splenocyte proliferation of immunized mice was detected; and
the cytotoxic effects of the vaccine on tumor cells were tested. After that, the in vivo concentrations of IFN-vy and
anti-hVEGF antibodies were investigated by ELISA. The difference between each experimental group and normal
saline group ( NS) was statistically significant in both tumor-bearing mouse models ( P < 0.05) respectively.
Besides, VGC group exhibited significantly better anti-tumor effect compared with the GC and VC groups with the
anti-tumor rate (41.7 0. 83) % and (46.4 +1.27) % for prostatic cancer and melanoma tumor, respectively. The
co-administration of the two proteins, VC and GC, could inhibit the growth of RM-1 prostatic tumor and B16F10

melanoma effectively via anti-tumor immunity and anti-tumor angiogenesis.
Key words vascular endothelial growth factor( VEGF) ; human chorionic gonadotropin ( hCG) ; mouse granulo-

cyte-macrophage colony stimulating factor ( mGM-CSF) ; prostatic cancer; melanoma
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Table 1  Effect of angiogenesis of Chick chorioallantoic membrance
immunized by hVEGF121/BhCG protein ( VC ), mGM-CSF/BhCG
protein (GC) and VC-GC combined protein (VGC) (x +s,n=6)

o/ Blood Inhibition/ Vessel

Group . .

(pg/mL) vessel/ n % intersection/n
NS 71.33 £3.94% 0 31.67 £6.15
THD 50 21.50 £4.37" 69. 86 11.33 £2.06 "
vC 100 43.33 £4.93*4  39.25 18.17 £1. 17 %4
GC 100 58.83 £5.42*4 17.51 24.50 +4.28 %4
VGC 100 28.67 £4.58" 59. 81 13.00 +2.37 "

NS :normal saline ; THD :thalidomide
* P <0.01 us NS group; “ P <0. 01 vs VGC group

Mean vessel number
S
(=)

( L
NS DTX VC

GC VGC
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MR iy 20 23 & 1) =6 40 1 45 A R 50 (T 1-
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CTX 4 1 3 £ ¥y >, HAWM B F 27 (P <
0.01);VGC 415 VC 4l s GC 4t 1L 45 i 2> B
o, HAREEESR(P<0.01) (K 1-C,1-D),

Mean vessel number

GC VGC

Figure 1 Inhibition effect of tumor-induced angiogenesis immunized by VC,GC, VGC fusion protein taking docetaxel (DTX) and cyclophosvnamide

(CTX) as positive control,respectively (x £s,n=6)

A:(a)NS,(b)DTX,(c)VC,(d)GC,(e)VGC. B:(a)NS,(b)CTX, (c)VC, (d)GC, (e) VGC. C-D;Total number of blood vessels
**P<0.01,*P<0.05 vs NS group; “2 P <0.01,% P <0.05 vs positive control group
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Figure 3  Stimulate index of spleen cell proliferation stimulus by VC,GC, VGC fusion protein (x +s,n

*P<0.05," " P<0.01 vs NS group

A ; Prostatic cancer;B; Melanoma
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Figure 4 Effects of CTLs on spleen cells in prostatic cancer and melanoma mice groups (x +s,n=3)

A ; Prostatic cancer; B ; Melanoma

*P<0.05,"" P<0.01 vs NS group
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Figure 5 Histopathology study of prostatic cancer and melanoma tissues ( x 100)
A :Prostatic cancer,(a) NS;(b) DTX;(c) VC;(d) GC;(e) VGC. B;Melanoma;(a) NS;(b) CTX;(c) VC;(d) GC;(e) VGC

3.7 R iE P 3 hVEGF 34k 69 ELISA #-m)
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WR(E6),5 NS 4L, LA 42 R A ST
2 Y (F =4.261,P <0.05; F =5.578, P <
300 A

Hok

3

200 |

100

c(antibody)/(pg/mL)

NS DTX  VC GC  VGC

0.05) ., VGC 41 #¢ hVEGF ¥k BE 5 PBS 24
Ho, 35 B 2 R i (R A AR JEE . P = 0. 038, BB %
J.P=0.016) .,

200 o B
—_ * _]— *
—
= 150 -

2
= 100
o
S
& 50
Q

0

NS CTX vC GC  VGC

Figure 6 Production of anti-hVEGF antidody in mice immunized by VC,GC or VGC fusion protein (x £s,n=3)

A ; Prostatic cancer;B:Melanoma

*P<0.05," " P<0.01 vs NS group
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Figure 7 Production of IFN-y in mice immunized by VC,GC or VGC fusion protein(x +s,n =3 )

A ; Prostatic cancer;B;Melanoma

*P<0.05," " P<0.01 vs NS group
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