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Inhibiting effect of IL-24 combined with targeting attenuated Salmonella vector SL7207/pBud-Vp3 on growth of gastric cancer cells”
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[Abstract] Objective To investigate the inhibiting effect of interleukin(IL.)-24 combined with targeted attenuated Salmonella
typhimurium vector SL.7207/pBud-VP3 on the growth of gastric cancer cells. Methods The co-expression eukaryotic expression
plasmid pBud-VP3-11.-24 was constructed. The plasmid pBud-VP3-1L-24 was transformed into attenuated Salmonella typhimurium
S1.7207 by using the high voltage electroporation for constructing the SL7207/pBud-VP3-11.-24 strain. The mouse gastric cancer
transplantation tumor model was established and randomly divided into the normal saline control group, SL7207/pBud group,
SL.7207/pBud-VP3 group and SL.7207/pBud-VP3-11.-24 group. The tumor-bearing mice were fed by oral administration of bacterial
strain. The tumor volume was measured and the tumor inhibition rate was calculated. The expression of 11.-24 was detected by
Western blotting. The levels of IFN-y,11.-6 and TNF-¢ in tumor tissue were detected by using RT-PCR. The expression of Caspase-
3 and VEGF were detected by using immunohistochemistry. Results The plasmids attenuated Salmonella typhimurium vector carrying
the gene 11.-24 was successfully constructed. The 11.-24 protein expression was detected in gastric cancer tissue after 14 d treatment. The
tumor volume after 28 d treatment in the SL.7207/pBud-VP3-11.-24 group was reduced compared with the other groups, moreover the tumor
growth was significantly inhibited,and the differences were statistically significant(P<C0. 05). RT-PCR and immunohistochemistry results
showed that 1[.-24 combined with SL.7207/bBud-VP3 could significantly increase the expression levels of immune factor I1L.-6, IFN-y and
TNF-q in tumor tissue,. in addition, up-regulated the expression of Caspase-3 and down-regulated the VEGF expression(P<C0. 05). Conclu-
sion 11-24 combined with SL.7207/pBud-VP3 can synergically play the inhibitory effect on the growth of gastric cancer cells,its mecha-
nism is related with the tumor apoptosis promotion, tumor vessel inhibition and immune regulation.
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B _F i R A B 4 MR L 6 ~ 8 ] T R R 9% IR A (SPF) %
Balb/c #E#E/NERL 40 B, g T PR RN K= 5056 sh i rh oo B2 4L
120 30 TL-24, FHZR-y(IFN-v) [ 1L-6 J il 98 SR 38 [ -«
(TNF-0) 5| ¥ ¥ i B Ay TRARA B A . RPMIL640
FEFRW G 4 L (FBS) L 0. 25 % B . Zeron ) [ 3% [H Gibco
F1 Invitrogen 23 Al . RNA #2 B # & L BR i 1 9 U B . DNA
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H: K A F (ascular endothelial growth factor, VEGF) g i ¢ 21
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1.3 ik

1.3.1 H 4 JF ki SL7207/pBud-VP3-11-24 f9 #4 & & #a & v
M 2B GenBank & HERTFH1 . #4751 kit 1L-24 45
WEHE B #FES . P1 5'-CGC TCG AGA TGA ATT TTC AAC
AGA GGC TG-3',5|#% P1 5| A T xho [ B 45 P2 5'-GCG
GCC GCC TAG ACA TTC AGA GCT TGT AG-3'.8|% P2
SIAT notl fY) AL 5. LA pBud-1L-24 JyHitk . & PCR ¥ 14
1L-24 gt 5 A, ¥ pBud-VP3 1 1L-24 Z WG] % 8, R 5 ¥
b 32 25 K AT 1 DHO5a, i 4 A 44 58 B , 32 USRS 4 3 4
filg ) A 7 % 5 o pBud-VP3-11-24 B 50 # 1 )5 . 2R I i % 4k
P H R AT T SL7207 UL &4 R 2 kV, LA
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B Fe 1R T Y BT A

1.3.2  HEm /BB B sy O goA K 00 BT R
(murine foregastric carcinoma, MFC) 4 ifl 2 , il 45 5 & 41 i &
s P A BRER KR i M e R & 1< 107 /mL, B i 2% 4 B /)
F30 HL R (20 D g, TR BB N, 26/ BUG MW 2 R
PIAER 0.1 mL 51 B 40 20 . B H I8 1 R/ R A4
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PR . T8 o7 IR AR RS A A S R T S L 40 RUNERBE ML 4r R
44, A 10 HooA B ER K XF B 4. SL7207/pBud-VP3 4 .
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1.3.3 SL7207/pBud-VP3-IL-24 % /N B A HER AL K 1Y 5
P45 1L-24 #9080 35 U 17T B 24k SL7207 $:Fp F & Zeron Y
LB B 5 W B 3% o 28 X6 806 4 i i, 45 600 nm 4 9 T
BEAH (Asop ) =0. 6 FF I i A, I 26 B R K RS2 40 1 A 1 X 107
CFU/mL, #53A/NRA 3N mmEMmP mEmRE. fHE
R MRAA N AT 0. 1 mL, & 2 J8 1 ¥k, R 2 vk, % B4 4 ik
LAk, ARFIEITE 7.9.12.15.21 d FERR R R
bR A KOTR 0, R AR A L A SR A (mm®) =
X TE X8 X0.523 6, JRITAE ARG 1 J8, Wb FE /N B, 3 5
P AR B L R4 AT A SO S R R R (V) = (1— 5%
06 21 S H4 98 I/ %o FR 4 S 2498 TR ) <100 %6

1.3.4 Mogdal g TL-24 B MAMW SR A& (5 A vk
(Western blotting) #17K: M . 7E/NEUIRIT G 28 d, B g 4141
50 mg A 500 pL 2 MRS HE .4 °C & 30 min, Y4
L (ARSI A B =, TR AR EAE . A 4L
50 mg & (AL & 5 SR AUE wRIR A1 9 5 min, T 1062
Jot 3 i R 4 (SDS) -3 T M It e 5 I (PAGE) 43 85, % % 3R i
B (PVDF) B J5 . 5% LR 4F 05 3 A 3 82, in A —$1 (1 ¢
200 W B IR T IRET 2 ho WA =0 (1 = 2 000) Fi B, IR T
HE 2 h, i 2t RO (ECL) B 6 E 5, UL GIS B % I 1% &
43 BT Western blotting %38 W G2 BE{H .

1.3.5 A2 iem FRB 0T R S 5k B
PCR(RT-PCR) #EAT# . /) BLIA Y7 JE 28 d, Trizol P42 B &
MM P B RNA, S50 5006 B 1 E 260,280 nm 4b iy
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A B 5 BT RNA S5+ PRk B . S5 57 IR il %5 cDNA, 43
L TEN-y IL-6 &% TNF-o 5|4 8L H 5 B, IFN-y 3%
FEX % 530 bp, Bl # P1 5'-GAG AAA GAA GTC CTT GTG
C-3',P2 3'-CCC TAC CTG ACC TTA CTA TCT-5';1IL-6 ¥
1 H-Br o 539 bp, 5|4 P1 5'-AGA CTT CCA TCC AGT TGC
CT-3',P2 3-CGT TTG GTG GTT CGT CTC-5"; TNF-q 4" #i#
F Bk 200 bp, B4 P1 5'-CTC ATT CCC GCT CGT GG-3',
P2 3'-CGT TTG GTG GTT CGT CTC-5". LLH i E-3-55 g
A (GAPDH) N 2 B, PCR 419 454 : 94 °C 5 min;
94 °C 30 5,58 °C 30 5,72 °C 40 s ZEA1 35 AMFEFF ;72 CIEAf 10
min, ¥ =Y IEAT 106508 B I LUK 30 min, 7E % i EE
A3 L L EE A BRI 0 A% AR 43 ok IR B Cintergral A,
TADMH . AFERE 3L B 2% ir 5 W 2 4% GAPDH 1) TA LU AE R
H A JE R R Rk
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GEit oyt i R DL T s ROR L WWECR T ¢ K5 S R
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Gt S,
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2.1 I pBud-VP3-1L-24 T Fikr il I EA L [l
VIR 7R 4 623 bp W7 ] WAL BN 1 457, 1 HoAth 2 35 K
BLUC BHME S50, LI 1. M7 45 SR 5 GenBank 28 #i 1) 1L-24 7
G —B Ul TL-24 3L H 2 R S 7 Je A pBud-VP3, 4 i
SE 2 ARREF5 WY 43 M7 45 22 UE 52, pBud-VP3-1L-24 8 % 78 )
WITE SL7207 Wtk H A e A7 7E

2 000 bp
1 000 bp
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M 1 2 3
M: DL2000 #Ric#; 1:11.-24 %A ; 2. pBud-VP3-11.-24; 3 pBud-
VP3,
1 pBud-VP3-1L-24 ZEREF L THEPEITEE

2.2 SL7207/pBud-VP3-1L-24 %} /I B8 A5 98 A K 9 30 6 1
A IL-248k 4 SL7207/pBud-VP3 {847 7 d B b AR FUAE VR T
ZH ) H A, 2 B G L (P>>0. 05) 33897 14 d B & 0T
T R AR AL 5 A B R RO R 4 B R AR R BN 2 R ST
208 L (P<C0.05) 33697 21 d 45U 1 11 2 A 41 i (A BT 4 3
Wi /N Py 97 28 d B SL7207/pBud-VP3-1L-24 41 5 H A
A BB B M MR AR, ZRHHIT¥E L (P
0.05), WK 2, SL7207/pBud #4i. SL7207/pBud-VP3 £
SL7207/pBud-VP3-1L-24 25 %F b 98 40 Ji 9 300 461 = 45 3 R
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(0.5440.03).€0.7140. 04),(0. 92+0. 04), SL7207/pBud-
VP3-11L-24 4 5 HAN & 4 e #, Ml R Bt w . Z R a5
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B 7 2 B B AR K HD 4

2.3 MREALRMME FRRIE R RT-PCR I & £ 4/
SRR 24 P A L TR mRNA R 3A K, 45 3 R, SL7207/
pBud-VP3-1L-24 40 5 SL7207/pBud-VP3 40 #f k. IL-6 . TNF-
a IFN-y mRNA KK B, 22 5 ¥4 G ib % 8 L (P<
0.05, WK 3,

120 msmok e

B SK7207/pBud 4H

1.0
W SK7207/pBud-Vp3 48

0.8 [@SK7207/pBuc-Vp3-IL24 4R

0.6
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* . P<00. 05,4 SL7207/pBud-VP3 4] L4 .
B3 ARLBANMNIHEAATFHAREFRIEKFILER

2.4 P4 IL-24 ik SL7207/pBud-VP3-1L-24 7E
VRIT TR /N B 14 d B, Western blotting #5925 2R & 75 . i 21
SUHBLAE S IL-24 HURSE S b4 & 00 | A Rk, 1 A8 23k Ak %t
B4 Fl SL7207/pBud 41 .SL7207/pBud-VP3 41 % # I 7] i% 35
KA DA TR VD T T B A AR 2R R TL-24 REAS 7E /N R AP
AL NI FRSE, WHE 4,

1A FRER K X B 2H 5 2. SL7207/pBud 40 5 3: SL7207/pBud-VP3 41 ;

4:SL7207/pBud-VP3-1L-24 41,
B4  SL7207/pBud-VP3-1L-24 i& 7 J5 B y&
HAW 1L-24 KRIE

2.5 Caspase-3 }¢ VEGF 7EMBH L p Rk il el
ik 2 Y fo, % B SL7207/pBud 41 . SL7207/pBud-VP3 41 .
SL7207/pBud-VP3-1L-24 41 {5 ¥ 40 il i 2% & €0 Al i o fa ol
s, BMRAEE R R B RaMEmBEERIAEY
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AR FHER KOV B AL A L L 22 R A S it 2 i L (P<C0. 05) . Ui B
SL7207/pBud-VP3-1L-24 #] Lk B & 5% i1 Caspase-3 il [& 1%
UL 5.6.

VEGF ik,

A A BER KGR 4H 5 B SL7207/pBud 41 ; C: SL7207/pBud-VP3
4 ;D:SL7207/pBud-VP3-1L-24 4 ,
B’ 5 SL.7207/pBud-VP3-11.-24 & ¥7 5 i J&g

A4 Caspase-3 BBHALUFLEE(X100)

C

1.0 . O £388h7k$8a4R
0.9 B SK7207/pBud 42
> 0.8 @ SK7207/pBud-Vp34R.
E Z’ ; B SK7207/pBud-Vp3- 1124 4
8 o5
B o4
© 03
g 0.2
T oo
0.0

Capase—3 VEGF

* ,P<C0. 05,5 SL7207/pBud-VP3 4 H. %% .
& 6 FEAEH/NREHL Caspase-3 KB
VEGF Fik K F b i

3 it it

TL-24 J& 1995 4F i Jiang 255 58 b 2% 58 T W 5 - A A B
SR 0B 20 A0 0 e S R ) — R BRI ) i 44 Ol R 0 R A B AR
LK (melanoma differentiation associated gene 7, MDA 7),
1T e A 7 S B S5 H B S Re A M X 5 TL-10 AH B,
HObE 5 ¥ S 44 o0 TL-247, BF 98 @R, 1L-24 3 O BE 1%
10 48] € 3% 00 4 0O 84 B A AT 30 R A A F AR TR L L
Jo LI 0 IR S AE N M 2 R R AN AR T T I R
I EUESE, IL-24 4 1 Bk bk TR 38 77 SR L TR 9y 1
Ik TL-24 5T 96 3% A 76 — 4 b Jj S5 o B Al A5 B0, L 28 0 01
SR FEE TR ST B IR YT AR I I e

TERT R SE 2838 B8R U0 1] B 2 A S S R A% 1i i e
200 if 00 1o B % VA 9T B TR T EL R A8 7 A P o R 4 1 AR
K. AR A KRR ZHREEM . ZEREEN
CEAN A R B — B DAY R B A REWE R IG RIBTT oK. )
Sb AN TEE ST AL B0 7 B 0 R Y K e B R YT R R Ty
Wl ASSEI L O T B 2 R PRI T SR A B R R
Sl Y i A 7 TL-24, #4 3 SL7207/pBud-VP3-11-24 % ik i
B A O IRGE IR YT MR /N R R BLIBYT 14 d 5 1L-24 R
TENMIE H A 33K 3097 21 d 5 45 T 19052 56 41 i 98 AR BUT 4R
45/, L SLL7207/pBud-VP3-11-24 £ vy B &, i B 11.-24 fEtE
ORI VT T 2k A SL7207/pBud-VP3 [T IR T 1 .
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KT TL-24 BRI V0 177 18 2K SL7207/pBud-VP3 i Jif
JENG TR B E NN FEE 5 EA 040 08 T e IR T R
MM A 52 . BFFT 8 - 1L-24 15 g — 4 e 98 290 i 30 441
PR, 175 5 il 788 4 L 94 o A9 4 It N7 P53 AFAE T AR Ja-
nus /{5 55 5 M5 500G T Ganus kinase /signal trans-
ducer and activator of transcription, JAK/STAT) il §f ST %
R BN N B 2 R E e s S T . el ]
DT /0w 1 T T 07 | U N O <3 R A
Caspase-9 I Caspase-3 1§ 1k Ifii 75 5 40 M 0 7=, A 86 &
L IL-24 Bk 4 SL7207/pBud-VP3 fig % 1% 38 1 48 41 4
Caspase-3 [ 1k, 1 Caspase-3 1] DL 45 55 M 1 S /R K 9 . fifi i
AN R E AR E TSR AR B AT
RH

2 i g AR PN R AR AR AE 1 — > T R S T A7
N SR R & HE ST R G g8 1) Bk R B3k AR 5 LA R SE R R Y
TE— 5 R E b2 %8 b Jeg 4 i O 4 S O JBR Ay S 40 B3 A
WEFEUE ] TL-24 X8 g A 4 i 300 0 VE 3 5 5% 2% 3800 A
Ko I A0 e A U TL-24 5, BR 75 S 40 M IR 0 0 X FG R
A 8 B s 1 I 9o 240 i A R A o AR S R T R AR T xR L
FA) TE 5 4 G 52 T s X — 4 A FR O TL-24 (9 T i 98- 5% 2% 15
BB, Caudell Z0 & B, K 2250 H LG & 4 1A 1L-24 )5
AT LA 384 B A% 0 {5 1M TL-6 A1 TNF-o 7K S 3 5, 4 1) CD3”
A CDS8™ T ik e 40 g % F B S T oo B B TL-24 B T W] LA o
Ji 988 LA S o 34 B 45 98 5 AR S 5 L RE L DA T B A b R 45 B e A
™ REHABEIE S R DR U T A Y R AR g A
T 005 335 58 I R i 98 /0N BRI A VR S 12 I 978 2 ) S 4t e A
TRk, RS KB IS N T TL-24 , Al Al e [ 5 500 52 20 i
T o g A I 0 S IR, 2 i 34 0 1L-6 . TNF-o Al INF-
Y M F 1Y R 3B OKF , AT 3 3] SL7207/pBud-VP3 X} H g
Y B E RE Ty . AT D% TL-24 JiAe] £ BE 40 i PR 4 0 Y B
VIBLH W i — 25 05T

AR TL-24 38 J2 — Fh s A 7 0 I 9 1t A8 T8 B4 i 750, 44
A a3 WAIE 2 TL-24 25 BB ] 22 VEGF JB00Y Y 5 40 il 53
655 5 B, AT U6k 2 b R L A 0 A BT L ke L AR P A B B
HESE L 1L-24 A& f% N 98 VEGF 1fi #0015 85 40 ffs SGC7901 Y 4
R D) g AR YR S 45 R, TL-24 B 4 SL7207/pBud-VP3 %
95 00 L g A0 S P A o AR R — R R R

L5 FTIR L TL-24 5 AT U 1 oA 400K R 40 )G AR 7E 0 4
Jitl Ny 22 ik, JF RE T A 175 2 T O 40 O O R BB AR A g TR
- Bl b g6 B A= A 0 A Lk 3 % S1L7207/pBud-VP3 [t
Jifr e 3% 1 o AEL L ELAR ML AT 98 5 Bt — B R . AR SE I AR Y
BFFE TL-24 A 88 ) 675 10 1T I 204k SL7207/pBud-VP3 41
Ji R A K ML Ry 5 4k AR A e e M B R YR T MR Ay i B
BT ST
S % 3k
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