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Effect of AdIL-12 infected mesenchymal stem cells on proliferation of C6 glioma
cells
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[ Abstract ]

tion of C6 glioma cells. Methods: The MSCs were cultured from rat bone marrow and verified by immunohistochemistry

Objective: To study the influence of mesenchymal stem cells ( MSC ) infected by AdIL-12 on the prolifera-

and flow cytometry. Recombinant adenovirus vectors harboring IL-12 ( AdEasy-IL-12 ) were infected into MSCs to con-
struct AdIL-12-MSC containing exogenous IL-12. RT-PCR and Western Blotting were used to detect IL-12 mRNA and pro-
tein expression in AdIL-12-MSC.
tion of C6 glioma cells. Results: Exogenous IL-12 gene was effectively transfected into MSCs by recombinant adenovirus
IL-12 was expressed in MSCs at both mRNA and protein levels as detected by RT-PCR and Western Blotting. The
supernatant of AdIL-12-MSC significantly inhibited the proliferation of C6 glioma cells compared with MSC supernatant
(P <0.05). Conclusion: MSCs tansfected with I1L-2 gene ( AdIL-12-MSC ) can express IL-12 at mRNA and protein

levels and inhibit the proliferation of C6 glioma cells.

MTT method was used to detect the effect of AdIL-12-MSC supernatant on the prolifera-

vectors.
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1.1 ZZEBH4

300 ~400 g H#EME SD KRR I 77 Bs 2 B S 56 B
YA S A RS IE T iS5 SCXK( 1T )2003-
0007 Jo B MSCs FH 15T B= 2% B 40 i A= ) 27 5 0
FHRAL KU TR Co 4N h A =R TE. 1L-12
AR FE AR AdIL-12 AR ZE M EE ., RPMI 1640
L-DMEM , HEPES | Trizol Fll RNA $2 B 7] & W A
Gibco 2 Tl o Percoll ZH i 73 B W W H Pharmacia 2%
AL, N AR I W B ORI I A A AR A R
CD34 .CD44 .CD54 FRFEREHTARI [ 1450 |, R
Pt B-actin W A 3L [H Sigma 23 A, Gl PEBERR B bR il (1)
FEhr M D /N B B [ A sl A | R
MTT 1 B At i AR A 7. RT-PCR B A
Yk G EB W F AR A A
1.2 ik

JREE SD KB, A 50 U/ml T2 4B DMEM
( L-DMEM ) e BB 18 1 L B o s 00 1 B8 W RS A
W B FRFR 1. 073 g/ml Percoll 41053 B
AIBSAS TR, B0 30 ming WSCAE AP W] 2 BAMAZ AR,
DMEM V%) A 1.0 x 10°/ml R0 F 55 320 5 72
h i B 25 IR WU RE A AR, FF 40 I K Z IS Y 80% ~
90% I, FH 0. 25% IR 11 B IH AL AZ AR, 1210520 1
JALEATAG o SR Ak Ko A AR 4 A e
P& CD34.CD44 . CD54., MSCs 2 s Fll C6 41 il
FH RPMI 1640 X532 37 °C 5% CO, ¥ F 1
Fio WiFRWN & 10% B4R s 7 % K 100 U/
ml FEHE 100 pg/ml.
1.3 MmaF 1012 A B AR X QA AR
Fampa

TBUHE B 11K BB ) o o T 2 B e i T R 0
W3 d JEES 1 IR, LSRR R, 10 ~ 14 d 41
PR, 0.25% JEEE FIBHE AL, 1 31648, i i
AR E 70% @lA I AE TL-12 49 55 4 B 75 28044
AdIL-12, YL A5 40( MOI ) K 50,24 h J5 A & 57
A AR AL AT RS IR TR 10 ml, Ak L5 IR, YL S 40
iy 45 M AdIL-12-MSC.,
1.4 RT-PCR # ] AdIL-12-MSC ¥ IL-12 mRNA #
Rk

FRIBURRYL 5 A5 RNA |, 2248366 B I
RNA [F 45 R, BE RS BUZ 3 BT R WSS RNA LK 45
Mo cDNA Wikt G s —4k. PCR Y1 BilE514)

H: 5'-CACAGATGAGTTGGGGACT-3"; Fii5 ¥ 4«
5"-AGTCAGAGATGGTAGAATT-3", ¥ 1 B K i Wy
632 bp. F B-actine( 912 bp ) KNS HE . I b 44
237 °Ci¥i%E5E 50 min, 96 °C 5 min; 2R 5 AT R4
PEH:96 °C 30 5,59.5 C 30 s, 72 °C 45 5,335 4>
AR, 2 J5 72 CHFEK 5 min, RT-PCR P*#14: 1%
B RE W B I L VIO SR A5 L
1.5 Western Blotting # ) AdIL-12-MSC %8 & 1L-12
SRR NE &2

BOeHE AR K AdIL-12-MSC 489 1 x 10°/ml )
JH PBS WU 1 UK, 4 i 52 i 92 o B4 224 i 4
213 1 min,4 °C B0 15 min, B EVERAE MFE S .
5% RV I REEERE L r UK 5T B, S B R R AT 4 %
8 I . 0.01 mol/L PBS ¥ 10 min, I A £ 8 i B
P ; B 0. 01 mol/L PBS V&K 5 min x 3 ¥l
A—HL(1:400 ) Fl B-actin R Pr A B 50 B P 1k
(1:400), = {EIFE 2 h; FH 0. 01 mol/L PBS 435I ¥
PS5 min x 2 K, 55 ZHUR(1:2 000 ) = RIFF 2
ho F0.01 mol/L PBS ¥ 5 min x2 ¥, MAGME:
Wi i JIC ¥ O-dianidine 52 B-naphthyl acid phos-
phate , i W 8 15 min, H LS J5 RUERK A -
;o UPV AT AR
1.6 MTT &4 AdIL-12-MSC %+ C6 %@ MLk 91 3%
74 v

SEHG A 2 4H YA Co AN R T AdIL-12
YL 24 h 5 ) MSCs LW, X R4 Co 2D T
MSCs }55% 24 h J5 0y BiG W . BAE 6 ML, Bl
JIA 2 ml & A /N 5 BT RPMI 1640 55573
HOGH A R 1R 4 R FRZH 6 4, L 1 x 10°/
ml AN T 96 FLIEFRMR, BEALAA 100 wl 4l
B 37 C 5% CO, 5 TR 6 do B H I 4
MAE R O, W€ Z A B L INA 5 mg/ml MTT 20
Wl IEE 4 h 5, B0 Wk B, A =B 3R
( DMSD )200 pl/fLZ k. JHEEFR AN 570 nm
PR BEAE( Dy fE ) o
1.7 R4 T AJIL-12-MSC 2+ C6 48 e £ K &
SRR AL

B TSR YL 4 Co 40 K Xt B4 Co 41 i
o524 48 72 h KBS,
1.8 “itzan

JITA SRR E L« s Fom, R SPSS 11.5 4t
TR AT GE 22 0T o ) ¢ G o A 0 2 ) 2 =
) E 1, P <0.05 BAE G = X,

2 & R

2.1 AdIL-12-MSCs ¥ 1L-12 mRNA & &%
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RT-PCR Z53 %10 , AdIL-12-MSC 4Hig7E 632 bp
S PRSI BL, AF 4 TL-12 988 B B8, 10
TEIEGL IR MSCs 4B A IL-12 mRNA fY3RIK, T7E
XT A MSCs 4 ff i AR A I ) 10-12 mRNA #9335
(K1),

B-actin

1 RT-PCR #&ill¥% /5 AdIL-12-MSCs
# IL-12 mRNA H)&iE
Fig.1 IL-12 mRNA expression in AdIL-2-MSCs
as detected by RT-PCR
A: 1,4: AdIL-12-MSCs;2,3: MSCs; M: Marker.
B: B-actin

2.2 AdIL-12-MSCs P 1L-12 & & # &3k

Western Blotting %5 5 ¢ B, AdIL-12-MSC £H 41
LA ¥ M 45 B, U TR L IS MSCs 48 il A
TL-128 B8, 1 26 XT BRI MSCs 4 it Hh A A6 )
F IL-12 FEA M FRECE 2),

-— 12

S . S R f-actin

B 2 Western Blotting #& il /5 AdIL-12-MSCs
B IL-12 EAKRIE
Fig.2 IL-12 protein expression in AdIL-12-MSCs
as detected by Western Blotting
1.4: AdIL-12-MSCs; 2.3: MSCs

2.3 AdIL-12-MSCs #+ C6 4m L3 54 649 % R
MTT A I e 2 Fnxf BRAL 1) Co 4 24 ~ 72
h ARSMEFEIG O, 25 3R WoR , e YL A iy Co 21 i 5 %
HEZH Co 4HMuAR bL , BEFH AE 1A 2 N RE( P <0. 05,
#1).
2.4 AdIL-12-MSCs 2 # 5 C6 @ et 569 T AL
Kigk 48 h 5, 8 NS4 i AR KA O, DL %

QLB Co 4 0 A 4 32 2 WY S 0] , 200 i I BE <R
ek, 200 M0 25 P2 I, 00 2 ke a2 5 Xt IR ALY C6 4
M IE R &3 ).

B3 MBS IL-12 ST RE C6 MR KSR <200 )

Fig. 3 Effect of AdIL-12-MSCs supernatant on
growth of rat C6 glioma cells ( x200 )
A: Infected C6 cells; B: Control C6 cells

#1 AdIL-12-MSCs ¥t C6 {RAIEFEAIMNF n =6,D,,, )

Tab. 1 Inhibition of AdIL-12-MSCs on C6 cells proliferation

Group 24 h 48 h 72 h

Infected C6 cells 0.716 £0.024 " 0.876 £0.005 " 0.940 £0.090 *

Control C6 cells 1.003 £0.009 1.375+0.019  1.576 £0.075

“P <0.05 vs control C6 cells

IR & I 8

A TL-12 gt i £ 1 v 1 B 9 S e 36
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B ARG IG R

HAT, TL-12 X6 [l S50 4 it 04 V6 H i Sk = i1 5
XU, AR FE0KG TL-12 356 5 FH 8 3 3 A MSCs 41
i, FEE T AdIL-12-MSC 48, % F RT-PCR DA %
Western blotting Kl F 8 : AdIL-12-MSC 20 ffd 4 1L-
12 FER7E mRNA 7KV (5K 43015 12 2=
iKo HE— B WLEE AdIL-12-MSC 48 i 43 06 1% 41 5 P
IL-12 X} C6 2 it 1A 71 384 B (1) 52 ), 45 5 S, o e
H CO AR AYIE T TE MR B2 C6 40 i B i A I
X—RATRES TL-12 40l e 4 e A= K G 5
AN RES HMEE TL-12 REAS T 20843 e J5T 988 240 it
(TR , ARG S e 4 R PR AR A G Xk, AR
WFSEIEAE A TAH G50

25 LR AR 5% B ) b iy FH s 7 K AN IR
IL-12 JEH 5 A MSCs it , #9787 AdIL-12-MSC 4f
R, RS 20 A I AR TL-12 X C6 4 g
FEA W R AMHIVE H o Z 40 & nl E—25 N 1L-
12 VE R 35 DRI i e 92 15 RN 6 R T I oy
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