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Construction of recombinant GRIM19 gene adenovirus and its expression in glioma

cell CHG-5
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Abstract; Objective To construct the adenoviral recombinant plasmid encoding the genes associated with
retinoid-IFN-induced mortality 19 (GRIM19) , and observe its cytotoxic effect on the viral packaging cells and
evaluate the expression of GRIM19 in human glioma cell line CHG-5. Methods The GRIMI19 gene and
IRES2EGFP gene were respectively subcloned into pAdTrack-CMV plasmid. After confirmed by restriction en-
zyme digestion and sequencing, the recombinant plasmid of pAdTrack-CMV-GRIM19 was linearized with Pme [
and transformed into competent BJ5183 cells containing pAdeasy-1 vector. Then the positive clones with homo-
logous recombination ( pAd-GRIM19) was confirmed by Pac | digestion and transfected into the packaging 293
T cells to generate virus and the viral supernatant containing the GRIM19 gene was confirmed by PCR. After the
virus was tittered by using TCID,, method, CHG-5 cells were infected with the recombinant adenovirus and the
expression of GRIM19 was detected by Western blot analysis. Results The recombinant adenoviral plasmid
pAd-GRIM19 was successfully constructed. The adenoviral titers for GRIM19 and EGFP control recombinant
were 5 x 10" U/ml and 8 x 10" U/ml respectively. The recombinant virus infected CHG-5 cells with great effi-
ciency. Conclusion The recombinant adenoviral plasmid of pAd-GRIM19 and pAd-EGFP control are con-
structed successfully. GRIM19 is overexpressed in CHG-5 cells, providing a basis for further study of GRIM19
in vitro and in vivo.
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GRIM19 ( genes associated with retinoid-IFN-in-

duced mortality 19) J&5r ¥ 1 THL E B (interferon beta,
IFN-B) / 4 o4k B i (all-trans retinoic acid, ATRA)
RS U5 3 7 A T iy 44 Y — i 4 M 20 T O 4 R A
GRIM19 He4F 4 5 STAT (signal transducers and acti-
vators of transcription ) ZZJiEH STAT3 EHAHEAEH, &
KHF 5731 STAT3 FE5dlfil 77, Hoim Rk fe s il
FPhEE AT 5 A A T

ABIFFEAUTE R 52 1 ke o B B By B DRI 7
AR, M ST GRIM19 BRI Y i 5, WLEE GRIM19
XF IE AN 293 T J2 i HA 2, JF it — 2D HAE A
MVEE BT CHG-S 4t bk , VB H B gL e 1, RN
HMIFFE GRIMIO BB 10 W 1 G o e 1 ik XLV 7 B
E A

1 #REFE

1.1 Z2H5RA
ZFRBUKL pAdTrack-CMV (#5737 EGFP 45 B 7)) |, 3 B
TR TR pAdeasy-1 Y E. coil BJ5183 @, DH5a 5 TOP10 Kk
AT, AL 4 L 293 T L K pCDNA3. 1-GRIM19 i34 fy A< 5
BT . WL CHG-5 4N ik i 28 — 2% % K2 VY 7 B BE
S B A 5 T B I BRI YT Not 1 (Hind Il Pme 1 FI
Pac 1 T, DNA % 4% ( New England Biolabs) , 1 kb DNA ¥Rk,
RT-PCR & #% 535 & ( TaKaRa 22 ] ) , SYBR Green Master Mix
(TOYOBA A R)) , it R Bl s 2 U7 &5 2 DNA B g b
BRI R 79 £ ( OMEGA 23 #] ), Ig Jii /& Lipofectamine 2000
(Invitrogen 22 ) ) ,DMEM =5 4% 4 Jf 3% 5% &£ 16 4 1L ( GIBCO
AT, N GRIM19 FLEAHE (BD 22 7)) , goat anti-mouse IgG/HRP
Zh(dtErh e AR, E g RIPA (LB R REHER AR,
SuperSignal West Pico {42 & YGJEWY) kit ( Pierce 23 H)) o
1.2 FH# A4 pAdTracker-CMV-GRIM19 & # 2 5
41 5B pAdTrack-CMV A1 pCDNA3. 1-GRIM19 Jfi ki, £44
Hind AT Not T BUHEY) )5, Sit BBl 088 M8 v Ok [0 Wi, T, 3 452 1
16 CidBoE m i, Yk DHSo JRZ 5. PRt FH TS
W, I B4 5 ROl BRI TRV S E .
1.3 pAd -GRIM19 & 41 & #3 4 %) &'
pAdTrack-CMV -GRIM19 28 Pme 1 B2k P AL 5 TS b it
JE L DK [T, A 19l 2 G ( CTAP) L@ R b )5 CaCl, 350 5
pAdeasy-1 {225 BIS183, S A M IR R 241, R IR R R bt
PEfE . PRIER RIS, NEY S RIS RLHEAT Pac 1 B
DI . IS TE O TR R BORLEE A TOP10 JES2 A5 EA 797 4,
PRIEFAPESERE o [FAE 7 3R 15 pAd-EGFP S IR 5 2 Bk
1.4 pAd-GRIMI9 & 2847 5% 769 6L 3K 4455 8 ) 2
B 10 pg pAd-GRIMI9 ki £2 Pac 1 B4, 2255 ori Al kan

BUPE T R 46 TORLA 14, Lipofactamine2000 4% %t 293T 4 jfl, 4
293T 21 A 3 3058 2 4 AR A5 RN ( cytopathic effect, CPE) B, 1k
32937 4, -80 °C 5 37 °C Akl 3 I3k pAd-GRIM19
SR, He BRIl AR — AR B S B R 293T 4
HATIRAE Y B AR BE L 1. 25 ~ 1. 35 g/ml CsCl, % &
BREE BB alifl, TCIDg ¥ I F i, -70 C %
fEes Mo W34S pAd-EGFP X B =

1.5 pAd-GRIMI19 ¥ iR} 5% 449 PCR % &

B Ad-GFP X} B8 5 Ad-GRIM19 Je 8¢ L34S 5 wl, 4
51wl ZEEE K(20 g/L)#£55 °C 2 h, ¥ 5 min, S B0
JERERE 100 £5, 01wl W5 A BRIV M B AR, A PCR ™ 3
GRIM19 DNA: I T 5| %48 %k 5'-AACAAGATCTTCGTG-
GAGAC-3' il 5'-TGATGGCCTTCTCGTAC-3', ¥~ 8 7= 1 K
452 bp, LR SR 94 °C WiIAETE 3 min, 94 CARE 45 5,56 CiE
K 35,72 CHEAH 1 min,35 NMEH, BJ5HE 72 °C 10 min,
1% S5 B EE I L UK 44T o
1.6 pAd-GRIM19 f& CHG-5 Zm it F 44 & ik 55 %, 9% ¥

R Y & 0 ( multiplicity of infection, MOI) & 120 1y
pAd-EGFP X} i 5 pAd-GRIMI9 ¥ & 43 5l 7€ 7 IfiL ¥ A1 BLHL 1)
DMEM 3% 3 vp B ¢ CHG-S 40,2 h J54hin & 10% FBS
DMEM,37 °C 5% CO, ,$F2L05F 48 h J5 90 H & W iR,
WMEE EGFP LR 5 NRIB G . HAFEEE RIPA SR ICAN AR &
B, B e UL BT, BCA W E A 1. B 20 pg 410
3R 1, 12% A5 SDS-PAGE H1 3k , 2 T4 EN % PVDF Ji5,5%
JERE I, B-actin BLEAHE(1:400) ,GRIM19 Fl4r(1: 1 000 )
4 )& £} (4] o %, TBST ¥k i, goat anti-mouse IgG/HRP — #i
(1:8 000) ZEiRMFE 1 h,ECL kR4,

2 HR

2.1 pAdTrack-CMV- GRIMI9 Fiseg#yz s %z

f8 GRIM19 H %R () pCDNA3. 1-GRIM19 £ Not [ 5
Hind T SUEEE J5 T 3545 /N 4 kb F1452 bp () GRIM19 )
AHB(E D) o %% GRIM19 FE R W 7 & A pAdTrack-CMV H1,
¥ 3 (1% 5 41 R pAdTrack-CMV-GRIM19 ff ki, 45 Not T 5
Hind I 3EEYT, PT 345 I/NAy 10 kb 1 452 bp B9 B4~ Fr Bt ([
2) P EERFWFHNIER . KW GRIMI9 H:pA & i 0 5e pe
A pAdTrack-CMV JiRi5 75 2512 B KL .

M 1

4361 bp—

2322 bp—
2027 bp”

<4 kb

564 bp—| 452 bp

M: DNA 47/ ; 1. pCDNA3.1-GRIM19 i #:% Not | + Hind Il S &30
Bl 1 pCDNA3.1-GRIMI19 HIXEGTI L E
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L N

5§30 %

<10 kb

—452bp

M:DNA 474 ; 1: pAdTrack-CMV- GRIM19 #4224 Not | + Hind Il
B
E 2 pAdTrack-CMV- GRIM19 (W EGH] 4 E

2.2 FUMRERELOEERELFHER

pAd-EGFP 21 it 8 %l Bk 5 pAd-GRIMI9 8 41 iR 9%
BEIORLZE Pac 1 BEYIREELH —KF 20 kb B9 K R BERI4.5 kb 1
PR N BB 3) o & RIS A, T 7 pAdTrackerC-
MV ) MCS #f A T GRIM19 H iy, 3 H LA pAd-GRIMI9
Wi, LA PL, P2 S5 ¥pifffT PCR RN, 31529452 bp (3 34
FEYI (B 4) L GIEB GRIM19 3 P B A Hide A S A 215 248 STk
Fi, B F pAdeasy-1 & & T H & & Pk, pAdTrack-CMV/
GRIM19 JER AR % R btk , pAdeasy-1 H Y27 B R UIESE A
R A gk F e, AR Bk - B R Rk,
I8 LM R a5 AT X R E 2 BORCAY BJS 183 HEA TR -

M 1 2

M: 1 kb DNA 474 5 1: Pac I 86970 5% & *F B & 207 #2 pAd-
EGFP;2: Pac | % Bpbnh s 4 & 4R #2 pAd-GRIM19
3 pAd-EGFP 5 pAd-GRIM19 E 4 fRiwHRALH Pac 1
BEEIEE

4500 bp—
3000 bp—
2000 bp—

1200 bp—
800 bp—

500 bp— —452 bp

200 bp—

M: 200 bp DNA #% #; 1. PCR # 3% Ad-EGFP s+ B % & £ &

GRIMI19 % 1 ; 2. PCR 4% Ad-GRIMI9 s & £ GRIMI9 % B

El4 pAd-EGFP 5 pAd-GRIM19 E4H % E LiE GRIM1 £ [F
i) PCR £

2.3 FTHMBFE pAd-GRIMI9 i E a7 & £ CHG-S
mmfie P 0 Fak
Ad-EGFP X 18555 % & pAd-GRIM19 T 4155 5 2 9 4 Je 4l

RJG 45 EUREE 3T 35 8 x 10" .5 x 10" U/ml, ¥ L4 MOI {E K
120 &Y CHG-5 4, jk e 45 - KB GRIM19 B4R & 5EGFP
Xof B 7 4] B 4 A SR e CHG-5 #B 41T, YL R AE 90% Ze 47,
48 h PRSI R AF (1 5) oS24 GRIMI9 Z5 (1 BH fik 3
(K 6),

A B.EGFP & 485 JR Rk s & & 3 CHG-S fm i ed 32 % 2 442 5 K4
A% C.D :GRIMI9 & 208 5% A £ 42 CHG-5 m el 32k 24t 5
SR
B 5 =4 EGFP 3 RFFS S GRIM19 EFEHIRREHHLE
BRI CHG-5 4Hfask  ( x 100)

1 2

_-“ec}{mw 16%10°

R 12510

1: CHG-5 2 ¥4 Ad-EGFP s} B A% J% 2 & 4 48 h j5 GRIMI9 & &
kik; 2. CHGS 2 F40 Ad-GRIMI9 B 5% 2 & % 48 h /5 GRIM19
FEa KA

6 Western blot #:ill GRIM19 7£ CHG-5 ZH fatk iy 3%

3 it

S i BB R R T B A AV 2O AT SR 7 2
ARSI, BE AT A4 440 i SR DARR G R 4324400
L3 IR SRR R, 25 2 il 2% v T B R A 5 ARG o
T AR, AN SN, 2 e S A G B
(IFERIFEAEE S AT B ek, SRR
FNG RBIFFE o R T2, 59 7 B 75 v A A 4 5 3
EGFP i A5 7517 B R RCR AR 87 B {8

St —2LFSY GRIMI9 Sof Mk e o (R R4, A<
SCEREERE T AR EERIMA R Adeasy-1 RGE, H AR
HARFR A H AL K EGFP 8 5L K (1 28 AR 2%
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WA A ZHRAE TR AR D GRIMIO 52 21 Jiji 25 (9 44 e S AE VRIS B CHG-S 4 i 3R 15 2197

RTE E. coli BJ5183 TR AT IR 4L, FIHI B M %k
) RecA FEZH il , 15 28 462 28 1A R 1 28 b 78 40 7 N

AR, 7F 2937T 20t rp k47 5 4 B s 7 19 0 3
Y1 BTN A& T i R R E 2 GRIM19 R %E ,
BT GRIMI9 R X} 293T 4.4 41 ffg & I J B . 410
Mo FgEE

5T B GRIMI9 i i I8 240 B 75 40 fk i &

W, A GRIM19 5 i o 98 40 B B9 o0 1k 06 &R 2%
mm AT R T iR E S AT —
P AN 18] 725 1 B2 200 988 B 20 it R —CHG-5 2 fi .
W AR R CHG-S & i 3 [ B BNl B 44
M GRIM19 7F3Z YLt CHG-5 A Ay 33k, MOI =
120 JBYL 24 h J5 , RYLECR ] 3K 90% LA L, §iF 52 9% AR
R EE R R CHG-S R HA MU e ik, I s
T GRIM19 JEPR7ERG YL 2 it =y 3k e ih . Uk, ) A
GBS 5 GRIMI9 J (R 78 i i J CHG-5 41 fiig v
ek, vl g F5T GRIMI9 X Jig J5 988 11 oAk 1 4 % H:
1557 G 5 B IR S
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