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Adenovirus-mediated IL-24 gene induces apoptosis of human glioma US7MG
cells

HAN Gou-sheng', LIU Jian-min', YUE Zhi-jian', HU Xiao-wu', SHENG Wei-hua®, MIAO Jing-cheng’, WANG Xiao-
hua’, YANG Ji-cheng’( 1. Department of Neurosurgery, Changhai Hospital, Second Military Medical University, Shang-
hai 200433, China; 2. Cell and Molecular Biology Institute, College of Medicine, Soochow University, Suzhou 215123,
Jiangsu, China )

[ Abstract ] Objective: To investigate the inhibitory effect of adenovirus-mediated 1L-24 ( Ad-1L-24 ) on human glioma
UBTMG cells and to explore the underlying molecule mechanism. Methods: U887MG cells were infected with Ad-IL-24
constructed in our department, and IL-24 gene expression in US7MG cells was detected by RT-PCR. The growth and ap-
optosis of US7TMG cells were examined by MTT and flow cytometry; the morphological change of US7MG cells was ob-
served by laser scanning confocal microscopy; the Bax and Bcl-2 mRNA expressions were analyzed by RT-PCR; and the
activation of caspase-3 was examined by Western blotting analysis. Results: The 1L-24 gene was expressed in Ad-1L-24-
infected US7MG cells. Ad-IL-24-infection inhibited the growth and induced apoptosis of US7MG cells, which showed typ-
ical morphological changes of apoptotic nuclei. Moreover, Ad-IL-24 increased Bax and decreased Bcl-2 mRNA expres-
sion, and induced caspase-3 activation in US7MG cells. Conclusion: Ad-IL-24 can induce apoptosis of US7TMG cells,
probably through up-regulating Bax expression, down-regulating Bel-2 expression, and inducing caspase-3 activation.
[ Key words ] adenovirus; 11.-24; human glioma; U87MG cell; apoptosis
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ifrE 200 B %) A 0 BT JR R A0 i A K A B i)
e WA o AR S G0 FH 44 HE A R #1124
RN FE IR AR Ad-TL-24 )7, BF 5% H Rk A 5 5 98
YA USTMG A= K I A VB, IR T Ad-
TL-24 X N0 52 S5 968 240 B A e 4 FH A6 43 WL, ko il
JUE I 96 114 35k PRI 7 B A S B -

1 #MBEFZE

S 50988 40 JfL USTMG AR B i 2T 4 441 ity
QBI293A KM GFP Y pTrack-CMV 2% 1444 7
RIRRIREE Ad-TL-24  Ad-GFP Y ARSI =77
S1934H  Sangon A R]E R 1), MTT I H
Sigma 2~ A, P1 Y2 a855] & 14 F Southern Biothech 2y
7], Hoechst33258 Y&t ik 5 &5 A Bt 9L B A W B 4
KA BT i, cleaved caspase-3 —$1I H 3E [+
Cell Signalling A F] .

1.1 ##
%1 PCR3|#
Tab.1 Primers for PCR

Gene Sense Antisense
IL-24 P1: 5'-gcactcgagaccatgaatiticaacagaggetgea-3' P2: 5'-gcttctagalcagagetigtagaatttetg-3 '
Bcl-2 P3: 5'-tgtggcctttctttgagtteg-3’ P4: 5'-ctacccagecteegttatee-3”
Bax P5: 5'-ggatgegtecaccaagaa-3' P6: 5'-gcactecegecacaaaga-3’

B-actin P7: 5'-tgtitgagaccttcaacacce-3’ P8: 5'-aggaaggciggaagagtge-3’

1.2 EAMRBE Ad-IL24 8538 B Ml 2

W A I T Ad-1L-24 K 23957 Ad-GFP #%1
S SCHR T AT RIS A
1.3 RT-PCR 4 I1-24 & B & A5 5w 96 8 je
USTMG &4 & ik

SEHG Sy Ad-IL-24 ZH( 100 MOI ), Ad-GFP 41( 100
MOI)F PBS 2,4t 3 4. T 37 °C 5% CO, #&MT
K72 72 b e AR5 B O B N SR A Y A A
k. WCAERYL 72 h 5 USTMG 410, PBS Pk 2 ~
3 WK, #% RNA il i8] 6 150 B 45 42 40 S RNA,
AF 1 H51% P1.P2 #47 RT-PCR, I B-actin 1
KNS, PCR AR :94 C 4 min 94 C 50 s,
58 °C 50 5.72 °C 1 min, 3£ 35 MEH;72 °C 10 min,
BFAE 10 pl 72915 DNA Marker —if2 17 B i
WHEERS FLTK o
1.4 MTT k% Ad-1L-24 A J i & % USTMG
i K697

BRI E K USTMG 4 ffid% 1 x 10 /4LHY
WA T 96 LA, SCIR 1 AL B VR o 4y
HF0.1.2.3.4d 1 MTT(5 mg/ml )10 pl/fL, 4k%E
EE 4 ~6 h JEIMABA#FI( 10% SDS +1% HC1 ) 100
wl/fL, 2R H REE R 25 i o8 RV RS FE BRI e
PERTINAL B Do i, 2l AR Rth 4k, JF A 4l A A
KA % ),
1.5 #X @ Rbal Ad-1L24 3+ USTMG A ik
TR 9 4m B )R T e 28 AL JB) HR 64 % v

B b T XPBUE K USTMG 4R M 3 41, 52
90 A FE TR F o RJ55% 72 b, WA AN &
W, PBS YE 2 ~3 K, 70% % L EERE & )5, il A PI
AR, I A AR G T 41 e O T A 40 i R 41 A
k.o
1.6 #obiaf R £ R MK USTMG A ik
Ji g A T8 A& AL

PB4 TR R K USTMG i 2 Jy 3 41, 55
B0 M AbFE ¥R F o R55% 72 b, WOAE A i &
Wi, PBS PE¥ 2 ~3 WK, 4% £ B H [ [ &, Ho-
echst33258 Y&t 30 min, HMES F /5, fEBOCH R IL
A G N SR AN MAZ TR S s
1.7 RT-PCR &40 USTMG A& i Ji 7% 4 feL A 1=
#% KB Bax Bel-2 ¥k ik

B4 TR AR K USTMG a2 Jy 3 41, 5
By 4 AL BT A b B59R 72 h L FaR Al
A TR 4 40 B B RNA, 230055 S 3575 cDNA. DL
cDNA AT, £ 1 o Bax & Bel2 19 & FiE514)
P3 P4 [ P5 .P6 5| Wi T PCR N, IFIX B-actin
YERWNZ . PCR R4 R R L, i A Band Scan
AT AT
1.8 Western blotting # M A fi% i /it 78 USTMG 2 fie,
¥ cleaved caspase-3 #9 & ik

B 4b T3 8k KA USTMG 4a 15y 3 40, 52
Y R AN B ) B K5 72 h e WEEANIE,
TN SR W AT 70 43 B4, B0 UV T T



EhEE, S5 MR T IL-24 SIS AR TR USTMG 4Ry IR T . 533 .

HEAT SDS-PAGE ; SR Ji5 K5 B JIE 2 11 %6 7% B B W2 21 4
b2 5% BEE W5k 37 CEHE 1 h; In A b A
cleaved caspase-3,37 C W#& 1 h, TBST V& i; FHhn
HEPi o 1eG —PT,37 CHEHF 1 h, TBST ML 5 ¥
NC 5 %6 TAER FE s #fk, Z IR E 3 min, =
PEAT R B R FIE R .
1.9 %itsam

N 1 SPSS10. 0 GE it 8 4, iHiE BB « £5 %
N AR R A ¢ KiK. P <0.05 Fll P <0.01 3%
INERA G EE L.

2 # R

2.1 EARBFTHRA

¥ Ad-1L-24 (Ad-GFP J&J% QBI-293A 4fifif,48 h
i 2 e 3R A B A 4 R, 9O WU T AT LU F
O 1) WU AMEIR , SO R B0 L
T R R R B A B AR TN T
ik 1 x10° PFU/ml.

"Rs V-l hil-11.-74

1 &4 QBI293A IR ERNAEEARIRIE ( x200)

Fig.1 Green fluorescence protein expressions in
QBI-293A cells in different groups ( x200 )

A Light microscope; B: Fluorescence microscope

2.2 Ad-IL-24 7% & B AR 58 USTMG 4 i )5
MBEFENR
Ad-GFP 411 PBS 411" USTMG 21l fifd 5 i 1 A=
KORE R, AT, BY Ad-1L-24 5 1
US7TMG 40f,72 h Ji vl 300 S A0 40 g 3%, 40 i
AR (G, A AT T L 43 4 VB, B I ek
P BIMEE T, Ad-1L-24 20 F1 Ad-GFP 2H 3 7] L4
5, PBS ZH IR HBLZOE K 2),
2.3 IL-24 KR ARG USTMG 2 e v 6 ik
¥ Ad-TL-24 Fil Ad-GFP Jg&%t USTMG 4, 5537
72 h JEHREECAIA B RNA, F RT-PCR :AG , 25 5L
R+ Ad-IL-24 201 TL-24 F1 B-actin ¥ H B 46707

Ad-GFP 40 A1 PBS 13 H AT B-actin 1 3 PH % 5547
(KE3),
2.4 Ad-IL-24 st AR B 78 USTMG 4m fiet 2 K 44 4
HAE R

K 4A A DL, Ad-1L-24 5 Ad-GFP 41, PBS 41 H
L, X USTMG 4t A i) A= 1 7™ A B S I il /R (P <
0.05), LI5S 4 RAGHNHRIAE - & ok B 35, JF 2 IR ]
b, HAE Kl ZnT ik 30% LA (B 4B )i
Ad-GFP 5 PBS LM B2 5( P >0.05 ).
2.5 Ad-IL-24 *+ USTMG 4m ftt4 78 = B 2m it 5 2 84
# v

T AR 25 (& 5 ) TR« Ad-TL-24 95 B K
Y USTMG 4HfiEE 72 h J5 3 T B A3 G, 04, Ho4H
JOE T A 15 36.29 £2.02 )% , G,/M 41 fitg e 1)
BN ZE( 23,51 £2.21)% , i @ T2 8R4 K
(8.27 £0.96 )% FIXFARZH( 7.20 £1.21 )% ( P <
0.05 ), M J5 Wi ZH () W JE B 2. 22 (P >0.05 ).

B2 Ad-IL-24 BT USTMG GREMFESFETH( %200 )
Fig.2 Morphological changes of U§7MG cells
after Ad-IL-24 infection ( x200 )

A: Light microscope; B: Fluorescence microscope

75l

T
=M |t

E 3 RT-PCR #illl US7TMG #f IL-24 mRNA Fix
Fig.3 Expression of IL-24 mRNA in U§7MG
cells as detected by RT-PCR
M: DNA Marker 2000; 1: Ad-IL-24; 2. Ad-GFP; 3: Control
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Fig.4 Inhibitory effect of Ad-IL-24 on growth
of US7TMG cells as detected by MTT
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FBS Ad-GFP Ad-11L-24

B 5 Ad-IL-24 3f US7TMG 4 ffl
AT R 4B B B Y 2 i
Fig.5 Effects of Ad-IL-24 on apoptosis
and cell cycle of U§7MG cells

2.6 Ad-IL-24 B )5 USTMG %0t B T 94T & 5
AL

Ad-IL-24 &Yt USTMG 4ii 72 h J& , 76 06 3
SRR I G O, AT DA 2 A B AR e A% R B
WL T/ MA , Ad-GFP 2 Fll PBS 4 24 fits D) 4R 71>
DLER T AMAR =46 )

UTLY AdLLiEp

=124

Bl 6 Ad-IL-24 BT USTMG AREHYE T /IME( x1 000 )
Fig.6 Apoptotic bodies in US7MG cells
infected by Ad-IL-24 ( x 1 000 )
—: Apoptotic body

2.7 Ad-IL-24 B )5 USTMG Zaf ¥ 5 A =A% 69
Bel-2 Bax # B & T AL

Ad-1L-24 JE&4L USTMG 4008 72 h J&5, 3% L
USTMG 4HEH Bax mRNA 93 ik/KF( P <0.05 ),
T Bel-2 mRNA [ FRiEKF( P <0.05), I F 5
Bax/Bcl-2 W L AH i 2 18 = ( P <0. 05 ); 1 Ad-GFP

ZH A PBS 20U JERH 2250 | 7,P >0.05 ).

RN
| 0

TEP0

i A
-2 T

Hel-2
|

7 RT-PCR & USTMG ZHAEH Bax 71 Bcl-2 mRNA KyRiE
Fig. 7 Bax and Bcl-2 mRNA expressions
in US7MG cells as detected by RT-PCR
1: PBS; 2: Ad-GFP; 3. Ad-IL-24; M: Marker

2.8 Ad-IL-24 L8 USTMG % Ji& cleaved caspase-3
4 Rk

Western blotting Z5 5 ( & 8 ) i /< : Ad-1L-24 4
FEAE T RIXE 3 Rl 17 000 #1119 000 JFRE ST
cleaved caspase-3 HUMRSE A M FF 5 ML 554, 1T Ad-
GFP ZH 70 PBS ZH WU AEAH N 7 8 35 R 3 R 250,
PERA Ad-1L-24 55 UBTMG AN e o5 968 440 ftd 9 1= 77
AESE 18 o F AN TE ALY caspase-3 SRSZILAY

M= )
10

U leavedd
caspgise 3

. 1
&8 Western blotting #&illl US7MG ZHAfIH caspase3 HIiE
Fig.8 Caspase3 activation in US7TMG cells
as detected by Western blotting analysis
1: Ad-GFP; 2: PBS; 3: Ad-IL-24
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P B 2 M R ELA i SV L) R R
TC B B S f 6 S5 A0 a5, 6 1 I8 90 i PR YR T
FORIF ST g ) 1 S R A A A
BEEARAN FHEE XS Polo FEFLEE 1( PLKI )FEF () 50
KIEER RNA SEHIH U251 40 PLKI B93%35, W i
TR AR A LR K5 R P45 % B, AdTIMP-2. 7]
LA A i TR UST AN IR AMR 2B R J1 . AR
DRAZH DU 75 R K N INGH B3 A C6 [
JESECRE AN, e B ING4 FE PR AT LR 25 30 Co 4n il
BagE, I ST,
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1L-24 £ TL-10 4 i PR 558 % B9 87 i 2, AN Y
B g Ii Ty Yiae , i B2 B i — AT LU i b
AN AR 5 R AR T, SURT R R S
R IV 255 K 2 AT IR %0 ) AR B PR 7 e IE 4
DU AT AT S A S A AR oY B -
24 AALAER NS RE R B30 61 B 988 9 i e
g P B 2R A A K T LS BE A A g ] L
A I A B0

AWFFE LN B AN T 19 Ad-TL-24 B A
KR USTMG 4R L I1-24 FHENAEAR M N v] LA 5L
eIk, FEREHA S 10 1 4 AR KRS S AR T, R
AR 7E G,/ M 1, HA: K i Zn 35 30% LA
L T RATA( 36,29 +1.02 )% , I 7E LB AR i s
TFAREERNPET/IMA . Bel-2 FEPTAN M TS0 i 3k
ABE G, 5 HAH SR Bax WELA {2 2F 240 i 08 1 19 1
L ETE B Bax/Bel-2 56 K, — A h , Bax/
Bel-2 HMEBE MR SIET ' Bax M1t kAT {2
AR C NSRRI, sl B SR T B
TG HF caspase-9 45G R 3 TR B, IG5 &, 14
TG 1Y caspase-9 i — 2L MEY) I 1% L caspase-3, caspase-
3 JE—FMET T AT, caspase IR KRN 2155 T 40
JEPH TR EEHLR 2 — 2 ARSI SR, Ad-TL-
24 AT LU USTMG LAY Bax FEK mRNA FEik i,
Bel-2 3£ mRNA #3K5 R i, Bax/Bel-2 e {H i 2 4
13 I HUYE Ad-TL-24 1) USTMG 4 rp 3R 1 364k
1) cleaved caspase-3 FESF A . 454N, Ad-1L-
24 YL T3 USTMG AMa A 12, 54215 Bax/Bel-2 [t
E T caspase-3 SR S WML A L. AR N
NG S 9e P B PR T AR AL 1 S A

M MAMAFEFHERG 2T EDFHIE
AR T SURE AR A B IR Rk AT
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