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Effects of recombinant GRIM19 gene adenovirus on cell proliferation and differenti-

ation of human glioma cell line CHG-5
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Abstract: Objective To observe the effects of enhanced genes associated with retinoid-IFN-induced mor-
tality 19 (GRIM19) expression on biological features of human malignant glioma cells in vitro. Methods Hu-
man glioma cell line CHG-5 were infected with Ad-GRIM19 and Ad-GFP (control). The infected and control
glioma cells were analyzed for their morphological alterations and cell growth features by using WST-8, soft agar
cloning-formation and other methods. Real-time PCR and Western blotting were employed to detect the mRNA
and protein expressions of STAT3 and PCNA. Results Compared with control cells, CHG-5 cells transfected
with Ad-GRIM19 demonstrated profound morphological alterations and marked cellular atypia. Cell proliferation
rate and their tumorigenecity in vitro were also decreased. The mRNA and protein expressions of STAT3 and
PCNA were downregulated. Conclusion Overexpression of GRIM19 gene has affected CHG-5 glioma cell mor-
phology and decreased their growth and tumorigenecity, suggesting GRIM19 gene might play a key role in deter-
mining differentiation and certain malignant biological features of glioma cells.

Key words: GRIM19; adenovirus; CHG-5; glioma cell line

GRIM19 ( genes associated with retinoid-IFN-in- B ARANMEIA TR B AR A Y L AR R S B R
duced mortality 19) fE ML ARITIREE S SR DIRENE ORI &4 RS STAT3 s R IA 585 (L& )
NS 5 Y LR R B D) BT H AT IR bR AR M ARG, STAT3 (5 Sl A Al 1 S R i fie o788 1 930
WEIT Y —FA R AR . BFER I GRIMIO Ji
PEEMS Bh v, U3, SO AT ROUTITA, WL RS LR AR BT, A SEE(E 47 STAT3 SRS amml 47 >, B b e Fs

f51 PN B 5 T B9 BFSY . E-mail ;. zhuyf1027@ 163. com E@Iﬁ@ﬁ{tﬁﬁ%@ﬁiﬂm . fﬂ GRIM19 Tfﬂﬁfﬁﬁﬁg ':F‘ El/‘J
BIS1EE . SCIH , E-mail : yy11111yy@ yahoo. com. cn ﬁﬁﬂ]ﬁjﬁ%&%j{ﬂ}]ﬁiﬁ% ) Z,REE?—E}FIJJEHETJ‘/E);I% E}jﬁ]j]*@

W #5 B #A .2008-10-27 ; & [5] H #H . 2008-11-11



55 6 3]

Wk, A5 IR TE T GRIMI9 XFBAE IR BUR CHG-5 20 U3 it I 73 AL 45200 549

Ay GRIMI9 5 [H] iy &2 1l it i 284 B9 58 Ad-GRIMI,
raaRAMNEPE GRIM19 78 i SR bk CHG-5 41 Jif &% v 1Y
Fik , SRS 00988 40 TR & 14 5 S AR A1 i gt iy AR
1k, Aitt—H i GRIM19 3 K T 68 5 988 4i Bt A7
K Z, LUK GRIM19 BE15 1 FH T I8 B i 5 1k
IRIT R HE SRR

1 #R5FE

1.1 EZMH 5K A

Wi 2 SR8 CHG-5 4 Mk E 55 = 77 15 DR 27 1Y e I e i 3L
WG prEE it . RT-PCR J % 73X 7 £ ( TaKaRa) , SYBR Green |
Master Mix( TOYOBO) , i§ Jfi{£& Lipofectamine 2000 ( Invitrogen ) ,
DMEM }iF e a4 1L ( GIBCO) , BCA SR & il M & . &
W e £ A A T SR A I i ) & (R = RN H]) , B9t GRIMI9
4T (BD) , B-actin FLHLHL PCNA B4 STAT3 4 Z 41 ( Santa
cruz) , EHUNR L EDUR T1eG/HRP Z 40 (FLathA2) , 8 A e
RIPA( |78 H g1 % ) , cell counting kit-8 ( CCK-8) |, SuperSignal
West Pico {1k % YGIE W) kit ( Pierce ) , ABL 7500 7¢ ¢ & & PCR
ICCABL AT o 514 ¥I7E 11558 8 A 45
1.2 Ad-GRIM19 & 28 % % 7 09 #3250 ) 2

WL SCHR[8] o
1.3 Ad-GRIM19 % Ad-GFP j% % & & 4 CHG-5 i &

& 4w e,

BOW B K40 CHG-5 4Ll 5 x 10°/FLE e 4R T 6 fL
M, 35 9% 4N % B 1 80% K, FJG If 375 f DMEM %% 32 3%,
PR A (MOT) 43518 120 435 Ad-GRIM19 5 21 Jii 2
K Ad-GFP X B85 1.0 ml JCI% ) DMEM IR & H32R A,
37 COHE A0 20 min 22324 LR, 2 h JF#MN 1.0 ml &
10% FBS [ DMEM 52 4k 32 5L 4> BIFE B 95 24 48 72 h BHiER
YT S84 (LU T &2 i B B A R o
1.4 &mrBEenLmie®h

Fe e sk 1.3 ik 7 LB CHG-5 4L, 72 h J5 7755
FRk e A B a5 HEAT 5 B B Y 0 181 B OBE R R
BB E5 R
1.5 WST-8 3% ( CCK8) 5#7 2m L 3% 34 % 4k

WO HUE RN LA 1 x 10°/FLAER0 T 96 LA, I 7 Jk e
JraCIE 1.3, 8% 3 &KL, IR 85 J5 2 B35 3% 24 148,72 .96 120 h
TRTIMA CCK-8 k57 10 pwl/$L 37 CHFHE 2 h, BRI (P
490 nm) & 2 FLISER EEE D (490) ], 5o d 5 3 Ik, 22
Ry o
1.6 fmfsk 35 A % AR5

F 6 FLEFFEAR NN A LT 10% i 4 1l 7% RPMI1640 ks 35
FAR BRI ] 0.5% , THENRRE 7 0.3% , ¥
IR AR 2R TR 12 h, T AL 4 M B i e (a3t
ML 2 x 10°/ml % A, REALBE 3 AR AL, T 37 C.
5% CO, WA 3532 2 J ,ic 5 = 20 MY o R sk

SUREIE IR = SO REIE A H /4R 20 05 x 100 %

1.7 Real-Time PCR % Western %, J& ¥F i #-m] STAT3 .
PCNA £ £ ik

TRIpure 5 $2HL_ iR 2805 22 B CHG-5 20w A4 RNA, [ %
SR cDNA, DL B-actin ZEEAE N NS AR A 1T 3 BFLE
ABI 7500 #4757 & PCR @kl 55087 (51 HF 5 3% 1) . X
Ri &l 94 C 30 s, 65 C 30 5,72 C 45 s AR B (5 5,
64 C MMt RITARNT E i 27 5k & R 1Y
RikER.

ACt {8 = B AR Ctfl - WS HEH Gt {E

AACt { = R4 ACt - XFHEZH ACt{

YRR B P A 4R O RIPA A EH 4 8, BCA 8 A
FEHE 20 pg AAAEEE H ,10%~ 12% 221 SDS-PAGE ALk, 2
THEENZ PVDF B, 5% [ st i1, 52 55 vh i R B A 4% 8 L 461
1755 1:1 000,4 °C 35t P4 35 7%, TBST PR, Goat anti-mouse IgG/
HRP —$i(1:8 000) EiRMFH , ECL ¥4 i A plif4

&1 PCR3|¥FFI%

i 51975 7P E (bp)
PCNA  IFE 4 5'-TCATTACACTAAGGGCCGAAG-3'
2 X4t 5'-TTCACCAGAAGGCATCTTTAC-3' 170
STAT3  iF X4 5'-GAGGACTGAGCATCGAGCA-3'
2 X4 5'-CATGTGATCTGACACCCTGAA-3' 8
B-actin  IF X4k 5'-CCAACCGCGAGAAGATGA-3’ o8
2 X4k 5'-CCAGAGGCGTACAGGGATAG-3'

1.8 %t o
12 JT SPSS 10. 0 G 4R HEA 720 R 255 2243 #T o

2 R

2.1 wmiaMEF T

CHG-5 #iiffiz: Ad-GRIM19 J 728 YL J5 24 h JF4R H PLAN D
JEAS AR , AN 45 101 5 H B0 09 A% 1R 2 4% AR 4k , 100 206 41 ffd X =
SN RECE , TRDA0 MG (8 1A B) o 48 ~ 72 h 41 il &
ARG AR AT BRI (8] LEF) |, Horb /b B BR8240 i [ v e
X B T EE TR, T HE A IERS (B 1C.D) s 55 A #4
20 A M TR A T AL, FEAME L5 e SR T A Bl (R LG
H) ,72 h J 4 28 A B B 7, AT /oA I B 200 i, {EL20
ML AAR 45 2 BB (B 1) . T4 Ad-GFP X He g 25k e
72 h B AR AR BARIME A BN SR A B G, (HR A
K pRIEA & i (1 2) o
2.2 EmMEEsER

Ad-GFP %ff8 } Ad-GRIM19 HZH 575/ 48 h J5 9 CHG-5
YA IA I 5 Wy 15 5 Y 6 WA 400 At i 52 %, o H R 4 Ad-GRIMI19
975 BRI BT TE AN I 1 5 AR B T, A5 AR L AT 58 3 (1) AT i
(E3),
2.3 ek Kk TR A K i &R

CHG-5 404y 945 Ad-GFP  Ad-GRIM19 T 2 5 3 R e &
24 h, g AR K AR — 2,24 h JF Ad-GRIM19 4 2 < 3
BRIEE, 72 h KB A, ZF0AH TR, it g
24 h JEHIFEIRGE 96 h JFIN T E (B 4) o



550 ¥O= FE K

RIS

A B:Zm &S24 h, i@ 4 B IR AR EHA A (x100) ;C D 2
2 ARk e 48 h B an i H T H B E R INH ( x100) ;G H: 2555 B % 48 ~72 h, 36518 & R a0 ) £ U R % T
; B.D.F H: % %k 2 MK

R(%x200);E . F: %
s H ( x200) ; A .C.E.G: ARENEK

BREREA ~T2h, BEARIBRB U ANATLRKT Abik

B 1 Ad-GRIM19 RERREN CHG-S BRLFESHABMBETRSEEN

&2 Ad-GFP rﬁ@z,{g CHG-5 4HB 72 h }#E(A) 535k

BME(B) TEEETL  (x200)
B - .
- & \{-
i | ek i
- . '
(=3 =
% . _— A \'B
T mR

A:Ad-GFP 2184 48 h j6 4 &,;B: Ad-GRIM19 1 % 48 h 3 &
3 FEELFEMAMBERENRBENRE (x200)

10  « Ad-GFP = Ad-GRIMI9
0.8f e
- 06} - ;_____. e
3 -
Q 04 r;;'.-""
0.2}
0 1 7} 3 7 5

t/d
El 4 FmEHLEHN CHG-S Mk

2.4 taRaTEN R R T 4R
#2H CHG-5 2 Jifd 45 i 76 4% B N8 P9 TV i 5 B, 5 %o B 4

(57. 8% ) H W, Ad-GRIM19 41 CHG-5 40 8 7% [ B il %
(13.8% ) By b A RS FE L (P <0.01),
2.5 STAT3 .PCNA mRNA & & %3k

L B-actin S N X IR, %6 it PCR 25 iR : 5 Ad-GFP
X} R AR IR Y A HE , Ad-GRIM19 B 205 B ek e 4 e PCNA 55
STAT3 J:[K mRNA /KB TR (K 5) . Western blot £ 1F
MBI B-actin TR FAFE 2 AR AR X PRA -, TR A
GRIM19 £ 35 LB 3%, 1M STAT3 5 PCNA & (1 201 B &

559, 5 R 59O i PCR 25 HA—Z(F 6)

12- DOAd-GFP ®Ad-GRIM19

1Lo-  — T
0.8
=
(=)
T 06
Q
0.4
0.2
STAT3 PCNA
E5 CHG-S MMZFHHELT STATI 5 PCNA EEHRER
1 2

02x10°— N — < STAT3
4210 p—P-aCln
36x10°— — — <—PCNA

—_— .‘HGRIMH

1:Ad-GFP 41; 2:Ad-GRIM19 41
6 Western blot #:illl STAT3 5 PCNA E /%%

16x10°—

GRIM19 Z#ri T4t B (interferon beta, IFN-B) /
4 |7 4 H g (all-trans retinoic acid, ATRA) BE-5A S



55 6 3]

W, A IR S GRIM19 X ETE BT CHG-S 24 5E KX o AL i 52 e 551

P AN 24 B — P20 B AE T R 2 DR, BRAE b 40 it £k
A IR W B A2 R BT Y ) RE R 4 0y A, AR
STAT3 4 S IM il 43F , BAA — e R R IR/ e, H.
VRSN EAS TR R (X E AR N Y

10 52 I 9 o AL ) — o B A i e R
RIG A, 58 Kk, 8w E 8 iaIT
RUGETMTUG . AR GRIM19 ik -5 ik ik i
T O 2R 5 U, W RS R (14375 5431k, GRIM19 &
kg ees (0 GRIM19 765 Fo b i ELA 3 g
YEFIMLE M AN TE2E . ANEYE GRIM19 78 i SR v i 3
KT WA EF L E S — S A R

M A5 R BE 1), AN 5T AR 0 T b
GRIM19 &[] i &2 il e g 59 B s 7 LAAE RE W84 H A9 3
DR v 0 S A ™ [R5 RE E ) GRIMILO (1 4558
(AT S5O AR AT RE S FH 0 s 3 9 IE 3 A —— A
JUR ' 41 293 4t HE BN 40 B 1, AR 7 2R A b
HIR R ATTHE GRIM19 ¢DNA RIS ATG A&
NN L P IR 1Y) Kozak P51, FEGRE U367 85
ik 2 R R, Ad-GRIM19 410 2 I A XF 293 41
Ji = A B 8 4 B EE A TR IRt BRI T [ AT 5 5%
T GRIM19 % 1E 8 20 L5 ma s /N4 2 o

gh LR Ad-GRIM19 R 75 g = 2U& e CHG-5
Y, E R EN I LS R R B A RA B E N, B
— LRI R R S Y CHG-S 20 I 25 2k A2 W i
AR | 22BN M e SR A AR A K R, 52 SR AT el
FRUBRAAS ; 200 A 338 78 B ek 02 . 4R R AN R PE GRIMI9 3
HEAHES CHG-S iR sh b B hhE. JHERR B
ENMIBRIRC AT R T BE, AL 45 A G i
5REE R AR A WST-8 J5 ik 20 B 4G 5
TR o 0 S %) S B M K 4 48 B i 7, &5 R B
Y A B B 5E 2, IR AESE T 48 Ad-GRIMI19 g B % e
Jei B B F 40 e A — o 348 e i ) B, A iR B S
(AT SE AR AL T ARAIE

IR 4 L BB P ) S B A K T I A B A
ST AEAFR E SRS ShRE ST, FERN I BUR RE ) A K
o P — S S G T o R 5 A R T A (140 AR
Fro FRATULEL SIS 41 CHG-5 4l {44 1% RE 71 5.
ERAG, TR B A 8 B SR/ INIE S I T4 BB 4, Tk
— 4R T GRIM19 H A M CHG-5 21 Jifd (1% 2% 1 Vil
HERITE ST o

{H4 NASf# /2, Ad-GRIM19 Ji5 /8 s CHG-5
21 it 208 A T B 200 i AT, 5 0 T O T A0 i oAE ANE L
ForRAL . A ISR G PR T 4 P A b A i A
HA—Z R4 H CHG-S 41l i if H
H—E W Bl CD133 " F4ufft " o A FRATIRBEX
Fh AR Ak v B S5 7 1 AR L85 8% 35 3k 5 0 2 3L )

YEF TS, A I B ATTHE A B 0L 77 B 33 5% % 3 A R U
A5 20 L A 400 B 0 5 R 1 55 24945 3] [ R 1) S 86 2%
(3 CHGE) o D35, AR S GRIMI9 T STAT3 1)
YEM, 5235 /& GRIM19 H 2 A STAT3 Fik T80 4n iy
TEA AR, 38 23 i A AL 5 S0 e S22 A8 1k
R4 T 18 STAT3 Rk ARTFTFAESE—LAH5T
AHFFERIAAESE T GRIM19 B2 bR G4 A i o Jed
YL 7 CHG-5 3458 S54SR , HAT 1753 I o 9ed 240 Jfd
AN B TRE, HAEHMLEI W] BE 515 515 5 I %
TEACIR - STAT3 20 fifg 34 58 A% i Jit PCNA (1) F A
Ko FLIRLERAE—ERE LFEF T GRIMI9 JH 5
SRR AR B3 A Y O AR 5 [R] B $2 7R GRIMIO S R A Bt
] BEAE A I SR (14410 i 355 PR i & $4E3kns, i ELAE A
45 ¢ TR 20 B 1) 3 AR B AR A T o O T A F AR
H 38 175 o AL ECEE DR YT A5 SR G 3 o GRIMIT9 Kk
PRI 3 T8 70 P Jo 98 T 7 A B A Iy R T 5%

SE 3k

[1] Zhang J, YangJ, Roy SK, et al. The cell death regulator GRIM-19 is
an inhibitor of signal transducer and activator of transcription 3 [J].
Proc Natl Acad Sci U S A, 2003, 100(16) : 9342 —9347.

[2] Lufei C, Ma J, Huang G, et al. GRIM-19, a death-regulatory gene
product, suppresses Stat3 activity via functional interaction [ J]. EM-
BO J , 2003, 22(6) . 1325 -1335.

[3] Kalakonda S, Nallar S C, Lindner D J, et al. Tumor-suppressive acti-
vity of the cell death activator GRIM-19 on a constitutively active signal
transducer and activator of transcription 3 [J]. Cancer Res, 2007, 67
(13) :6212 -6220.

[4] Iwamaru A, Szymanski S, Iwado E, et al. A novel inhibitor of the
STAT3 pathway induces apoptosis in malignant glioma cells both in vitro
and in vivo[ J]. Oncogene, 2007, 26(17) ; 2435 -2444.

[S] skAEH, Whiesr, ABM8, 5. AN BUR 1 STAT3 HiI VEGF ik
BOAHSGHELT]. rhiEm RFh 224 Rk R A, 2006, 11(5) = 279 -281.

[6] Yu H, Jove R. The STATs of cancer--new molecular targets come of
age[ J]. Nat Rev Cancer, 2004, 4(2): 97 - 105.

(7] #& 3%, % %, TEAK, % KUK L5 MR R AR 43
TFHFFELI]. PRI T AR, 2005, 4(3) : 227 -232.

(8] Bk, ¥, WWE, 55 ANMSET- RN GRIMIO T4 iy
o RE IR A S A MR TR CHG-S il i 63k (0], 58 =421
Ke2f2Ed, 2008, 30(23) :2194 -2197.

(9] & 22, ®FIR, FBR, % L GFAP X A G B 40 i 5
CHG-5 3958 Je sy ALy e [T, 45 =B K% % 4R, 2004, 26
(18): 1622 - 1626.

[10] FE&AR, & &, E %4, 5. W& Ak ot m i

BUGATT]. e BE gk, 2007, 6(9) : 872 -877.

(11] 3 5, ¥ 75, REME, & AWKREREAL DB 550

TN ] hAelRiZe i, 2006, 28(5) 331 -333.
[12] JYEMR, BT, B OF0, 55 SEmiBRok i NI s 40
RHEFRASET]. hEMEME A, 2007, 5(4) @ 251 -256.
(¥ E )



