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Abstract Activation of PI3K/AKT/mTOR signal pathway can trigger the formation of human solid tu-
mors. mTOR, as a downstream effector of the PI3K/AKT pathway, is a key therapeutic target involved in onco-
genesis and progression of cancer. Therefore, blocking relevant targets of this pathway could be a novel treatment
strategy for human malignancies. /L24 (interleukin 24), which is able to selectively induce tumor cell apoptosis, is

an important antitumor gene. In this study, we explored the killing effects of either oncolytic adenovirus mediated
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1124 gene (ZD55-1L24) alone or in combination with novel immunosuppressor, rapamycin, against hepatoma cells
in vitro by MTT detecting method and the iCELLigence real time cellular analysis system. The morphological anal-
ysis was assessed by inverted microscope in hepatoma cells treated by single ZD55-IL24 or rapamycin, and their
combination. Hoechst 33342 staining, flow cytometry assay and TUNEL were performed to determine the apoptosis
effects of single and combinational therapy on hepatoma cells, respectively. The protein levels of 1L24, AKT, and
apoptosis related protein Bax and Bcl-2 were determined by Western blot. The results indicated that the combina-
tion treatment of oncolytic adenovirus ZD55-1L24 and rapamycin remarkably inhibited Hep3B cell proliferation
and induced the cell apoptosis compared with ZD55-1L.24 alone or rapamycin alone. Furthermore, the combination
treatment significantly up-regulated cytokines 1L.24 and apoptosis-induction protein Bax expression, while down-
regulated the key protein AKT expression of PI3K/AKT/mTOR signal pathway and anti-apoptosis protein Bcl-2
expression. In conclusion, the results showed that rapamycin could promote the expression mediated by ZD55-1L24

replication and strengthen its antitumor effects in hepatoma cells in vitro, which provides a novel and promising

therapeutic approach for targeting treatment of hepatoma cells.
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A: L02 survival rate by different treatments; B: Huh-7 survival rate by different treatments; C: SMMC-7721 survival rate by different treatments; D:

L02 survival rate by different treatments. *P<0.05, **P<0.01 compared to control group.
[El1 L02. Huh-7. SMMC-7721% Hep3B#&AbIB4A 75 & A (8] ER B TF3E R
Fig.1 The survival rates of L02, Huh-7, SMMC-7721 and Hep3B by different treatments in different phases
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A: ARSI Hep3 BAN i 2 1K T2 F 52005 B AN [R] A0 BRA L0240 i A= I i1 2 FR 53 1 o
A: Hep3B cell growth curve by different treatments; B: L02 cell growth curve of treatments.

E2 R[E 4324 3T Hep3BFILO24A At 5E 1 F

Fig.2 Hep3B and L02 cell growth effects by different treatments

A: S B: 0.1 pg/mLEE W5 ZALFELL; C: 5 MOI ZD55-IL2440FR4L; D: 0.1 pug/mL5E 1% +5 MOI ZD55-1L24/40 41 .
A: control; B: 0.1 pg/mL rapamycin treated group; C: 5 MOI ZD55-11L.24 treated group; D: 0.1 pg/mL rapamycin+5 MOI ZD55-11L.24 treated group.
El3 BHIAEHZFZDS5-1L241F F Hep3 BRI 755 53 #7 (48 h, 200x)
Fig.3 Cell morphological analysis of Hep3B treated with rapamycin and ZD55-1L.24 (48 h, 200x)
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A: STHEZH; B: 0.1 pg/mL7F M85 25 4bBIZH; C: 5 MOI ZD55-IL2440 FIZH; D: 0.1 pg/mL75 M55 2+5 MOI ZD55-IL2440BR4H . A {037 Sk 36 7R 40
IR T M
A: control; B: 0.1 pg/mL rapamycin treated group; C: 5 MOI ZD55-1L24 treated group; D: 0.1 pg/mL rapamycint+5 MOI ZD55-1L.24 treated group. The
white arrows finger the apoptosis bodys.
[El4 Hoechst 33342 % & 354640 B 1= (400x)
Fig.4 Apoptosis detection by Hoechst 33342 staining (400%)

A B . C D
( )G07 Control ( ) F07 Rapamycin ( ) El11 ZD55-1L.24 ( ) E07 Rapamycin+ZD55-1L24
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) ,_
@ Em Control
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= * o ZDS55-1L24
&= 10
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=2 5
©
Q
0- T

A: XTI B: 0.1 pg/mLFE M EF R AL, C: 5 MOI ZD55-IL244LFE4H; D: 0.1 pg/mLE 17 2+5 MOI ZD55-IL2440 P4 ; E: %40 TR0 #,
*P<0.05, LixT IRALATLE .
A: control; B: 0.1 pg/mL rapamycin treated group; C: 5 MOI ZD55-1L24 treated group; D: 0.1 pg/mL rapamycin+5 MOI ZD55-IL24 treated group; E:

cell apoptosis rate analysis by different treatments. *P<0.05 compared to control group.
El5 FisC4ER AL ZERR T IR
Fig.S Apoptosis detected by flow cytometry assay

Hep3BAH A T2, JCIL A RAIRIE T2 1 A 2B (K15). A7 25 S R B VE A T Hep3B4H 48 hot)

2.6 REIRFZIDSS-IL2AFMNEMEZLMEEE  AKT. 1L24. BaxHIBel-28 /K VIR . 4

CESEA=E S :ubA W, ZD55-1L24 5 55 M1 85 5 Al Ak 2 41 tf AK T
F Western blotks Ml %5 98 I 73 8iZD55-1L24 5 Bel-23) 4 F ik, BE-A1E 5 W9 35 (1) 26 14 B S PR AIC;
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GAPDH‘ - - -" GAPDH_

(E)
200~
EZE Control
N Rapamycin
150 B3 ZD55-1L24
IO Rapamycint+ZD55-1L24

AKT, IL-24, Bax and Bcl-2 (%)

AKT IL-24 Bax Bel-2

A~E: B 40 fiiHep3BH] B 25 25(0.1 pg/mL). ZD55-IL24(5 MOT) B AL 7 LA K 8 IH 25 21 ZD55-TL24 8% 4 AL BE(5 MOI ZD55-1L24+0.1 pg/mL
77 25)Hep3B 48 hjE #R I (, XTAKT. 1L24. Baxf1Bcl-23E 1T Western blothr il LA Jz 8% 14 2K J& 2 52 /3 W1 (*P<0.05, 5% ZAUAH L) .
A~E: HCC cells Hep3B were treated with rapamycin (0.1 pg/mL), ZD55-1L24 (5 MOI) and combination (5 MOI ZD55-11.24+0.1 pg/mL rapamycin)
for 48 h, then AKT, IL24, Bax and Bcl-2 protein expression levels were detected by Western blot and semi-quantitated by densitometry (¥*P<0.05 com-
pared to control group).
El6 Western blotf&MAKT. 1L24. BaxFiBcl-289%& B RKF
Fig.6 AKT, IL24, Bax, Bcl-2 protein levels were detected by Western blot

A: XPHEAH; B: 0.1 png/mL A A AL ; C: 5 MOI ZD55-IL244 B4 ; D: 0.1 pg/mL 5 M85 Z+5 MOI ZD55-1L244b F4H .
A: control; B: 0.1 pg/mL rapamycin treated group; C: 5 MOI ZD55-1L.24 treated group; D: 0.1 pg/mL rapamycin+5 MOI ZD55-1L.24 treated group.
[E]7 TUNELAZ 2R AR AT T-(200%)
Fig.7 Apoptosis of carcinoma cells detected by TUNEL (200x)
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