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Biological analysis of malignant transformation of bone marrow—-derived

mesenchymal stem cells in the microenvironment of C6 glioma cells
Zhang Chunmin ,Zhu Jing,Yan Sha,Cui Jianbang
(Key Laboratory of Child Development and Disorders Founded by Minisiry of Education,
Central Laboratory ,the Children’s Hospital ,Chongging Medical University)

[ Abstract ]Objective ; To discuss the changes of the biological characteristics of bone marrow—derived mesenchymal stem cells(BMSCs)
in the microenvironment of C6 glioma cells. Methods ; Whole bone marrow adherent cultivation was used to isolate and culture SD
rat BMSCs. Immunofluorescence (IF) was used to detect the surface makers of BMSCs(CD90*,CD105*,CD45-). BMSCs was labeled
with a fluorescent dye CM-Dil(CM-Dil+BMSCs) and the labeling efficiency was examined with flow cytometry(FCM). The inhibitory
rate of CM-Dil+BMSCs was continuously tested by trypan blue staining assay. In direct—co—culture group,CM-Dil+BMSCs was directly
co—cultured with C6 glioma cells;in indirect—co—culture group,BMSCs was indirectly co—cultured with C6 glioma cells;in positive
control group,C6 glioma cells was separately cultured and in negative control group, BMSCs was separately cultured. After 7 d,IF was
applied to detect the expression of glial fibrillary acidic protein (GFAP) of each group. Gene expression of GFAP,PTEN,Bel—xl,
CyclinD1,CD90,CD105 of each group was detected by real time quantitative polymerase chain reaction(RT—-qPCR). Results. (1)1t was
showed by IF that more than 90% of the third generation of BMSCs expressed CD90,CD105,but not CD45. (2)Expression of GFAP of
BMSCs in direct—co—culture group and indirect—co—culture group was increased compared with that in negative control group,while
the expression of CD90 and CD105 were decreased. Gene expression of GFAP,PTEN, Bel-xl, CyclinD1 was significantly increased in
direct—co—culture group and indirect—co—culture group compared with that in negative control group(P<0.05). There was no difference
between direct—co—culture group and indirect—co—culture group(P>0.05). Gene expression of CD90,D105 was significantly decreased
in direct—co—culture group and indirect—co—culture group compared with that in negative control group(P<0.05). Conclusion :BMSCs
in the microenvironment of C6 glioma cells have the potential malignant transformation tendency.

[Key words ]bone marrow—derived mesenchymal stem cells;glial fibrillary acidic protein;C6 glioma cells
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fifF5E SV (real time quantitative polymerase chain reaction, RT—
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DR TAT G R -
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it DAPT Yt 25 R38R 55 3 48 BMSCs gl R, B —,
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Fig.1 Expression of three moleculars in BMSCs ( 400 x )
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Ey )R
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Fig.2 24 h fluorescence labeling efficiency after BMSCs being
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Fig.3 Continuous monitoring of the death rate of CM-Dil
labelled BMSCs
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ik iR R Co e B 4 ptd, WKl 4.,
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Fig.4 Cellular morphology after being co—cultured for 7 d(100 x )

2.4 IF #4428 CD90 . CD105 o-F 49 % ik

BMSCs 5 C6 Wil By 4nia L5537 7 d J5 , Haem Fa
FraEER 1 CD90,CD105 Fikl s WA 5, ¢t HINEE 1,
21{65% CM-Dil ZéEYLBHRICHT BMSCs, # {4 A 21 iiA% DAPL
guta,

A BIPEXTERLL (CD90 ) B. F#ALR 774 (CDY0)

C. [aJ423ER 774 (CD90 ) D. BT IE2H (CD105 )

E. HAEILREE 4 (CD105)

. #7441 (CD105)

5 ##E5% 7 d J5&4H BMSCs KX E CD90.CD105 &H
FILER (400x )
Fig.5 Expression of CD90 and CD105 protein of each group
in BMSCs after being co-cultured for 7 d ( 400 x )

2.5 IF #m &40 GFAP # & ik

GFAP & [I/EFRPEXT IR 2H C6 41 M Fn 1 432 k1 552 40 )
FEILIE SR 20 BMSCs AL RIA | BT FRZH BMSCs AK A
/R RIR LA 6, 400 GFAP 4514, 2144 CM-Dil 456
YeBARIC AT BMSCs, 5 (5 A 4HALR DAPT Jefa

B. AR TR

A. BAPEXT REZH

C. Mg tE TR D. FHPERT 2

6 HEE3E 7d 5&4E GFAP ERFIAER (400 )
Fig.6 Expression of GFAP protein of each group after being
co—cultured for 7 d( 400 x )

2.6 qRT-PCR ##] %41 CD90,CD105 % B & ik

CD90,CD105 A kK P HAE I IR | 4t ss 5
ZHBMSCs -5 BAPE X HE A H 45 B S RIS ( EL 3L 3R 4 . Pao=
0.000 ., Peyys=0.000 ; [E] BEHHE FR A Prigg=0.000 , Prps=0.000)
k1,

% 1 qRT-PCR #&il& 4k CD0 EHE .CD105 £ [H
AXREE (x+s)
Tab.1 Relative expression levels of CD90 and CD105 genes in

each group(x £s)

I3 CD90 FE[H CD105 H:[H
[R50 B 1.000 + 0.000 1.000 = 0.000
B TR 0.292 = 0.079" 0.258 +0.081"
[EEe- S| 0.003 = 0.001* 0.018 +0.011°
FiE 375.730 356.364
P 0.000 0.000

e ra, SEAPEXT BELL HLES, P < 0.05

2.7 qRT-PCR # &40 GFAP PTEN Bel-xl,CyclinD1 #& K
Fik

GFAP PTEN Bel—xI CyclinD1 % [H 3¢ 5 7K 3 1 #2415
FRAUIE LR SR BMSCs S RAPEXT RRAH H A A 3 s (L
PR IRAL . Pop=0.008 , Poyin=0.000 , Py 1=0.003 P, ,,=0.000;
B B L B FE 4 2 Popap=0.022  Prygn=0.001 , Py 4=0.009 Py =
0.000) , LIRS A LG S22 LU T 1B 25 5% (Poen=
0.507 . Pyn=0.041 , Py,_;=0.130 P, =0.336) , FH X HE4H C6
AUAEZRIA KT B b i T X HR AL, LR 2,
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%2 oRT-PCR ®ill& A4 GFAP & . PTEN & . Bcl-xl #H,CyclinD1 HEMHTR*E (x+5)
Tab.2 Relative expression of GFAP,PTEN, Bcl-xI and CyclinD1 genes in each group( x +5 )

e GFAP 2 PTEN %:[X CyclinD1 Z£[H Bel—xI 2[H
[ XoF HE 2 0.008 + 0.002 0.097 + 0.024 0.034 + 0.003 0.447 + 0.056
BN 5.666 + 1.698" 2.779 + 0.329" 1.719 £ 0.591° 2.728 + 0.668"
B LR R 4.550 + 2.406" 2.170 +0.233" 2.014 +0.376" 2.071 +0.092*
FEHA XS B ZH 9.684 +2.607 2.199 + 0.057 2.117 £0.103 2.612 +0.138"
FAE 12.274 66.552 22.687 18.548
P 0.002 0.001 0.000 0.008

ez, SEAPEXT RELL LU, P < 0.05; b, B FRA St = 4 iR, P < 0.05
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AN, BMSCs P ELA 22 ) 23 A8 e A )
T2 A% 2 i s 5 L AR | BN h 4 R A 5 400
BRAHE  KEIFSE RIS BMSCs REMSN i LR 25
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