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TGF-B2 enhances invasion ability of glioma stem cell through matrix metallopro-
teinase pathway

ZHANG Dongyong', WANG Yiwei’, ZHANG Luyang', WANG Wei', LIU Qiang', LI Zhenhang', WANG Yunjie', QIU Bo'(1. Depart-
ment of Neurosurgery, the First Affiliated Hospital of China Medical University, Shenyang 110001, Liaoning, China; 2. Department of
Anatomy, Shenyang Medical College, Shenyang 110034, Liaoning, China)

[Abstract] Objective: To study the effect and possible mechanism of TGF-2 on the invasion of glioma stem cells (GSCs). Methods:
Tumor tissues of 8 patients with glioblastoma multiforme, who underwent resection at Department of Neurosurgery of the First Affiliat-
ed Hospital of China Medical University during April 2016 to April 2017, were collected. The primary culture of glioma cells were con-
ducted with trypsin digestion. Partial primary glioma cells were seeded into serum-free DMEM/F12 culture medium containing EGF,
bFGF and B27 to obtain suspension of tumor spheres. Immunoflurenscent staining and differentiation assay were used to detect whether
the tumor spheres were GSCs. TGF-B2 secretion ability of GSCs was determined by ELISA assay. After transfection of TGF-f2 siRNA,
the invasion ability of glioma stem cells was determined by Transwell assay. Western blotting was used to examine the effect of TGF-p2
on expression of matrix metalloproteinases (MMP) in glioma stem cells. Results: The suspended tumor spheres were proved to be
GSCs by immunofluorescent staining and differentiation assay; the tumor spheres expressed the marker of GSCs (CD133)and had the
ability to multi-differentiate (glia and neuronal cells). Compared with the primary glioma cells, Glioma stem cells exerted significantly
improved TGF-B2 secretion ability ([74.13+3.63] vs [46.13£2.61] pg/ml, P<0.05); and TGF-f2 silencing significantly reduced the inva-
sion ability of glioma stem cells ([105.7148.69] vs [63.67+5.93], P<0.05) and inhibited MMP-2 and MMP-9 expressions. Conclusion:
TGF-B2 can promote the invasiveness of glioma stem cells through MMP-2 and MMP-9 pathway.
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Tab.1 Clinicopathologic features of 8 patients with glioblastoma multiforme

No. Gender Age(t/a) Location Diameter(d/cm) Pathologic grade
1 Female 51 Right cerebellum =3 v
2 Female 62 Left temporal =3 v
3 Female 46 Left frontal lobe 23 v
4 Male 53 Left frontal lobe <3 v
5 Male 57 Left temporal <3 v
6 Male 58 Left parietal lobe <3 v
7 Male 63 Left insula =3 v
8 Male 75 Left occipital lobe =3 v
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50 pm 50 pm

A: PCGC; B: GSC in serum free medium;

C: Immunoflurenscent staining of CD133; D: GSCs cultured in
FBS medium expressed GFAP+ glia (green) and B-III tubulin+
neuronal cells (red)

1 PCGCEF A GSC
Fig.1 PCGCs induced the formation of GSC

2.2 GSC & & % ik TGF-B2
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FIZH % H B2 2 T TGF-B2 siRNA B L 41[(105.71+
8.69) vs (63.67+5.93)1, P<0.05]-

100

TGF-B2 level [p,/(pg-ml™)]

GSC GSC-siTGF-p2

"P<0.05 vs GSC group
A:Expression of TGF-B2 was higher in GSC than in PCGC by ELISA assay;
B: siRNA could down-regulate the TGF-B2 protein expression in GSC compared with control group
2 TGF-B2 £ GSC\PCGC K#54: T TGF-B2 siRNA HI GSC FHIFRIE
Fig.2 TGF-B2 expression in GSC, PCGC and GSC transfected with TGF-$2 siRNA

4 Mt T |
GSC-SiTGF-2

&3 B TGF-p2 FRIAMF GSCIRFERE S (x20)
Fig. 3 Invasion ability of GSC were inhibited by silencing of
TGF-f2 expression(x20)

2.4 B TGF-B2 % 3K 7T A4 GSC F MMP &9 % ik

Western blotting 5256 45 2 (K] 4) & I, #1#] TGF-
B2 £ M 2 1A v] LI 1] GSC H MMP-2[(1.24+0.06)
vs (0.44 +0.05), P<0.05] Al MMP - 9[(0.75 + 0.05) vs
(0.09+£0.02), P<0.05] A IR

GSC GSC-Si

MMP-2 -
MMP-9 | s—
GAPDH ——
4 B TGF-p2 FIiL A% GSC  MMP-2 1
MMP-9 {1 RIA

Fig.4 MMP-2 and MMP-9 protein expression in GSC were
impressed by TGF-f2 silencing
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