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Biological characteristics of rat mesenchymal stem cells non-contact co-cultured with

glioma cells
Zhang Yalan', Zhu Jing', Tian Jie®, Liu Guanxin', Zhang Xiaoping' , Deng Bing' ('Pediatric Research Institute,, *Department
of Cardiovasology, Children’ s Hospital, Chongging Medical University, Chongqing, 400014, China)

[Abstract ] Objective To study whether rat bone marrow-derived mesenchymal stem cells ( BMSCs)
obtain tumor characteristics when co-cultured with rat glioma cells by non-contact culture in vitro. Methods A
co-cultural system was established between rat BMSCs and rat glioma cell line C6 by using 6-well plate and
Transwell chamber. Cells were divided into 2 groups, experimental group ( co-cultural BMSCs), and control
group (BMSCs cultured alone) . The morphological changes of BMSCs were observed by phase-contrast micros-
copy. Cell proliferation was determined by the level of nucleostemin ( NS) protein. p53 and mdm2 mRNA were
examined by real-time quantitative polymerase chain reaction (PCR). The expression of p53 protein and mdm2
protein were detected by Western blotting. The expression and localization of glial fibrillary acidic protein
(GFAP) was studied by immunofluorescence staining. Results Experimental cell group demonstrated glioma-
like cell morphology and expressed GFAP protein. The ability of prolification had no significant change in experi-
mental group compared with control group. p53 mRNA was decreased significantly (P <0.01) and the level of
pS53 protein was increased also (P <0.05) in experimental group as compared to those of control group. mdm2
mRNA and mdm2 protein were significantly increased as compared to control group (P <0.05). Conclusion
Certain cytokines of tumor microenvironment can cause rat BMSCs to obtain tumor characteristics, which provides
a preliminary experimental basis for the clinical safe application of BMSCs during cancer treatment.
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R e b o8 N = ¢ N 95 I R (N W)
AR £ 8 A2 W06 97 (biotherapy ) J2& 1 H
BARAE W) BA T i 38 ) PEIR ST IR, A3 280 IR
HS7 RIVERT, J2 IR 67 n B =X B ) 78 5T T 40
Jifl (bone marrow mesenchymal stem cells, BMSCs ) 5 T{4&
NP EEFY IS, O TANBEIE R ) A, BA AT
Fofil F7 i i P R S g R sk S
BMSCs B A e A= WGy 7 i B 8k . T4 SR T
MM AEAFROTAAEE , S0 k% v R B E Y T4
F bR AR L AR S i BMSCs 5k UK 88 40 i
CO AEHEf LR , IR B BMSCs J2& 7552 g i 1 5E
FVEHIARAT 1 e eg 20 M R AR DG AE 27k, B TE A I IR
FI ] BMSCs A5 Ry #dAiny s g e 2 a0k

1 #MR5ETE

1.1 5258 3h4h Fa X )

HEVE Wistar SR, AR BURE (40 £10) g, W38 4%, I T 28 — %2
[ R 2 KPP IR 5 BT 8 AP BFBIF 92 BT S 30 3l ) vt 5 CO 52 T3 4
Jbk e e PR BE B R 27 JLRHBIF 50 e Jieb 8 A0F % 2 i . R X
Transwell 4fijfi1535/N3 (Millicell 22 5], 22 E ) , RNA #2 B )
A (db A #TE/AH)) , PrimeScript RT reagent Kit 7] & ( K i%
FHEWAF) vt i PCR & (JL s KIRAF]) |, Nuclear
Extract Kit 377 & (RIS EAF) , /MR p53 X mdm2 P57
UM A% T 40 i R 5 (nucleostemin 23 1), NS) % 22 52 R Hit 14
(Santa Cruz A &), ) ,/NR GFAP B3 f 404 ( Thermo 23],
) , TRITC- 1L 340/ B TRITC- I 25T A 2O GHUA TR
AALBEPRIC Y L E PN R TeG (AL 2 A 0] .
1.2 mpsdil ik

S BARSE Ok oy B R BRI R, B
fRIEARHY BMSCs A% 22 55 4 AR BEAT 2L s 3 920, C6 e B
45 BMSCs AHIRI ARG R 360597 ,2 ~ 3 d J5 T ik 90% Rl &,
0.25% JREEH LIS Z1
1.3 ARBIRARGELR S

K HIEA PET () Transwell B 4EX G TN E LS 6 LA
AR A LS 37 B 26 4 1A BMSCs 41 F T ich /NVE 1Y
6 fLAR I, /INE AR Co 4, TR 8E 2 Fh At 0y Lo 451k 101, 4
S 5 53 LASE 4 A% BMSCs B AlE T 6 FLAR I XF IR . 25
ZH AN 24 /NETHOIR 1 IR, B ORISR A I A KA T
1.4 mp & F IR

AHZZ SIS T 5 R ULER BMSCs B94E KORZS , I FEAHIT o
1.5 RNA #9432 % 5 i} 2 2 PCR #&in)

FHMMILREFR T d J5EREUE RNA,TUZE D(260)/D(280)
& ,11+5 RNA {4l & . i i PrimeScript RT reagent Kit ‘3 iz
B35 I cDNA, FT A # A 7™ 4 1 BR UL I 5 k47, SEd o &
PCR p53 .mdm2 ,B-actin 54 (F 1) f# FHui# B AL 10 wmol/L,
=20 CHEAE . 20 wl fKZ 2.5 x RealMasterMix/20 x SYBR so-
lution 9 wl, FIFE5[4 0.5 pl, FHF5149) 0.5 ul,cDNA #if 2 ul,

Bk 8 wlo RBEAF:95 CHIAEM: 2 min,95 CAEPE 10 s,iR
20 s(pS3 3B K IEEH 60 C ,mdm2 K 56 C ) ,68 C FEMH20 s,
I 40 ANPEFR; BEAS SRS OO IR AN EER IR E 3 AN E
FLo PRACIRE SR 75 E B3 DR R P 2 A B 30 550 3R 30 B A 45
HAEE T 100% 5% FEZHAY mRNA Fak 50 1, H4E 2742
S 20 mRNA (A F k&

®1 JREESMFI FTURDRBERE
PRI IR

HE Eik7)e2 ]l (bp) ()
p53 1E X :5"-GCCATCTACAAGAAGTCACAACAC-3' 146 86.5
Jz X :5'-CTGTCGTCCAGATACTCAGCATAC-3’
mdm2  1F % :5'-CTATCGGGTCACAGTCTATCAGG-3’ 161 83
JZ X :5"-AGTTCTCACGAAGGGTCCAAC-3’
B-actin  1E X :5'-GGAGATTACTGCCCTGGCTCCTA-3’ 50 85

JZ X :5"-GACTCATCGTACTCCTGCTTGCTG-3'

1.6 Western blot #& p53 & mdm2 & & K-

FIFH Nuclear Extract Kit, $2H B X B 2H 5z 621 40 % 2R
,10% ) SDS-PAGE 435, 2T 5% B, 3 AT 3 P S 43, T
/NPT FR p53 omdm2 —477 (12200 5 ) A/ BT K B B-actin
—H0(1:3 000 FfE) , EIRIFE 2 h, PR, I BAR i AL B pm i
PN TgG(1:5 000 #if) , = RMFE 1.5 h, Pk, fha= &k
SR A, FIFH UV G5 BE 41 ORI 5 T AR A A 26 1 Y
Fikik,B-actin NS, LB FIXT FRAL AR 11 R85k
1.7 %923k %4m NS & a % GFAP &g

i BMSCs 80% il AT A IRl 4l 23 Ao 6 FLAR
SHEFER,T d JF AT RV, IR TR K5I, PBS
TR, PR [ 52 ,0. 2% Triton X-100 i % , 1F % 111 2 1ML % &} A
30 min, il A NS —$i M Ji5¢ o £F 4 iR 45 19 (glial fibrillary acidic
protein, GFAP) —4i (1: 100 # %% ) , Ji] PBS A0 —Hi i & B Mt
BB A 4 Cl i vEL—d, In=HL (TRITC $Ric i L =£41/
R4 TeG L 12 100 Fif) 37 ClGIEE30 min, PBS i3,
DAPI Je4% , 31t F, 2ot g am i JHn i, R IPP 6.0 Ll [
G347 TRITC F1 DAPT T i [RIAREF 5 B, W% 10 ST, 11
SR 200 M5, PR 23R Sy B P 2 L 5 0 L i, BRCE 31
1.8 %itEor

FHREBORI & £ 5 R, 5% SPSS 17. 0 Gei k474047
PIAREAS B LR S AR ¢ 40

2 #R

2.1 BMSCs #497% S 442

PeR 24 h 5 (R0 B OEE T A B, R4 TR Y IR R4
TS LT A0, 3073200 M B TR RS, R A AR A L = SR o A R
48 h JE T BRI, WA IR ST AN MG BE B ASAR A KRIE , 4
EREAER B IR 7 ~ 8 d BT R IE I 2Rl & B R A K. 4
R BMSCs JE 2545 — , 4 -, LT 4E MR , A5 2950 i3 A
Fo 5 Co BEILEFET d 5, SR AL L4 Bk,
S L e A LA 4, A0 A ARG A A AR /N B2 R A 28 TR A
JRERIRAR (& 1) ¢
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AR 4E ;B 52304 ;C.Co IRJR I8 4m e
E1 #5757 d EXEAFMLIEHE BMSCs fARFESNEN (BlEAE 245 x100)

2.2 2 4Azmie P p53 .mdm2 mRNA R & & 44 &k
BeE X HRZH p53 imdm2 1) mRNA ikl 1, 355577 d )5,

SEH2H pS3 mRNA AUFHXS A (0.24 £0. 15) B IR A
FEAIE(P <0.01) ;8255 41 mdm2 mRNA A %} 3¢ ik & Ky (3. 18 +
0.80) , B HREH FIA TR (P <0.01) o AEHEfILE IR 7 d J5, 52
$rtH ps3 FEFIFRIIIKF A (1.63 £0.31) , B35 T IHZH (0. 85 =
0.12) (P <0.05) ,mdm2 25 [ (4 3 357K - B X FRZH (19 (0. 43 +
0.09) HEhnE| 2B 2019 (0. 93 0. 14) ,2 8] 2 A G it &
X(P<0.05), ULHIREFRG A AU &4 T p53 AN
ST mdm2 2 YR (1 2)

1 2 3 4 5 6

p53— —53%10°

mdm2— «<—90x10?

B-actin— «—43x10°

1~3:55%4;4~6, 3 B4
2 48 BMSCs 1 p53 1 mdm2 & HFRIEKTE

A:xtB2E ;B 2020 ;C.Co IR R mMn T NS B Gty kik K EH DAPI foymiats, mie T EE ;WL EHEH NS &G
3 BETHKRNIEFT d FRBAMITRA BMSCs 1 NS EEEIRIZKTE  ( x200)

E2 iEF7dE

2.3 NS&GRmogmialg i hes T ik

Regt 7 d R By vd e s R s, SCIR A Ak BEZH U i 4
ik NS & 1, ik E T 100% ,2 ZHE NS R X LW
225¢ (& 3) W] BMSCs L5 i oy an e Ak #2 fk 26855 5% 7 d J5 A
B 385 RE 180 52 2 W B 5 R, FLATR R HAT AR Y 1 5 e
2.4 2wt GFAP & & % 9% % erem)

GFAP K [ 1E# 2 0 TA0M 5, 4k o &ik . 5 C6 Jik i
UM IL 3% 7 d 5, LU 41 BMSCs fifd 5 o 35 U 31 45 58 1)
GFAP ZE (335, BHMESE 100% | it o B ZH A A3/ 9 41 i =%
ik GFAP & [, FIR5REE55 , P4 13% ,2 48] GFAP &1
MFAA B EER (K 4),

3 g

UTAFEAR , BMSCs 1l R H 4512, B 2 18]
HETRREE T Ol i DO LR, LAR YT A
KLU s B BMSCs il vk | el vk iRmmg

(A)
A 3TPBLE ;B 30 ;C.C0 IR MG mie miaRPLLé % %A GFAP & & , % & 4 DAPI & % o4 tm fo %
E4 wERRENIERT dFSRREMITEEA BMSCs 1 GFAP EHMERIEAKTE  ( x200)
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DA FE 0 R O M A i TR T R R 5% S A BM-
SCs, F PRI 7 I J s e 2050 2 8 40 M DS~ LA 6 5 7 v
RS0 {H 2 BMSCs 15 bR ERIE () 22 4 ) R AT
ANRARGERE, O 5T HRE BMSCs 7E RSN 185 57
AE E R A AR St B E B T 4 R
B A AT L3 BMSCs 43z B WA 36 5

ARHIF 5 AR T 4B T U 435 3%, MR 40 0 2 O
IYE I T AL, i P4 R Y 4 8 BMSCs #4752
50 s M Transwell /N2 @7 LB RIK R /NEIRIE N
RIRERERAE (PET J8) L2 8 0.4 pm, 40 A FE A H
FIaE /L, TR 2 B BMSCs 0] DL SE R 3552 2
CO 20431 R A0 B R T (A, DAL 2R G R Bl i 2
TR AEIREE , RS e 200 e 0 1 400 i PR %o
BMSCs fy52m . 538 7 d J5 , SR AN IE S AR,
HEB AL, AR AR A3 A0, A AR /N, 25 T 22
JE R AL T 25 . GFAP J2 b 22 18 5 41 e % L i yga
FRIEPEER (1, L B 33k 7= e e ot 4 . K H: vy
B F HAB AN A R TP AR B . AP ST SRR
MR 5 S A AN M 1 2% 3k GFAP & 1, X aiEm T
2 e T P45 o S 24 i IR - 1 75 BMSCs 431k B i 28
J2 A0 B Bl Al S B9 . IR oA BMSCs HoAg £ 1) 41k
Tk, Karaoz 25" BP9 & BLIK SN 77 19 BMSCs [ £ 4
Feik/b i GFAP HH , AMFFE & BT R4 13% BMSCs
#ik GFAP 5 Fik4h R—3%, X 427~ BMSCs 7E{K
HNEEFEIR B ] BEAT— 5 B F AR BE

NS 75 [ 42 2002 4F Tsai 2" & 30 () —Fh 4% p53
SEAEE, EN T T4 iR 40 A N, 2 5 T4
LRI I A A P 8 R R 97 , BB AR FE T A ML i 3G, o
FEIRE IR AR S AN A 34 78 77, (8 2 T4 4y
AR LA S NS B 735 BRI e . ASHF
FEH SR AN IR NS 25 (i R IA 0 B2 5, $m
TERR AR SN I FE R BMSCs 1/ RE4E R 1Y
HEBERE ST, 454 1R GFAP [R#e I 25 51, 1360 5 e o g
HREFRIF Y BMSCs R E T 255 A0 I S 20 i

p53 KR A2 A K B 5 88 A G 1 B v G
, 55 40 MO (8 SRR N A KRR, HE R
PPAE AU p53 BRI E A, TR KIS
S| A fgea 1M p53 K 28 48 J5 B R 2 AR Y p53 S
— bR AR R, T DA R AR Y pS3 A ThBE, N
Jr IR BT B s AR S 4 pS3 mRNA FEA , M fTIE
W ST 50 21 B A R p53 2K 1 33k 1T AEFRAIG AR SE 58 BT
FPTARR I 2 () p53 8 R A RN R AR RIAIR A 8
F, 25 RS2 pS3 B AR K- 8 v %o R
IR R S AN DL K A pS3 R Y2 AR , R B
A=A p53 R B2 0 20 min, 54 p53 TR
AT IR 1.7 ~7 h AN AR pS53 2R (2 R A
(HTASSIZ I 2 AAG N FE 38 0, S 2E 20 i P A Y pS3 R
Y R 20 IF 98 8 B0 pS3 2F 1 2 3k 1T fig £ A i 51

BMSCs R4t . mdm2 BIEAER & IR, =
St A B R B IR RN p53 FEH AR
o1, T {f 1E % p53 FEDIBEHER , mdm2 7 Bt A7 30
YER, CAE 2 e vh 2 RS 54738 AR 5L 56 38 1
72 & PCR F1 Western blot 5l 21 SZ 5520 41 g H 1Y mdm2
mRNA Fl mdm2 85 [ 57K - 24 B 5 i3 X6 B4, ik B
SEYG2H BMSCs 4 i A7 7E mdm2 2 (0= B 4

M2l Co TR A0 R AR AR HE il AL R
BMSCs REELA e 5y 4 Bt 1 T 25 SRR AIE , R4S e
UM A AH DG A 2R e, U B o e A 35 v ) i e 24
Jf XL RT LA BMSCs 3458 53 A0 i i 45 2R 9], 1110 7] fig
SEH MR AL, 13X L BMSCs 1 Ry 284478 ibgd 167
D7 T Y2 4 0 AR L T T S g AR . W B AR 1Y
J& IRl B BMSCs 114 BiivJas 5 Ak s 230 S € AR 1R G )
K AR P ) BI85 3, [ B AR A1 3 422 fh e 8% 5% HUR L4
() IR TSR, 5 /N RE 150 BH 40 1 5 40 it 2 [ 149 4 B AR
FHXT BMSCs #4520 , BMSCs 7 i g il PR 5% v HLAR 731k
ML A T it — 20 AR PN LB A 5T

S Xk
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