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[ Abstract] Objective To construct, with chimpanzee adenovirus serotype 6 (AdC6) as the vector, a novel
oncolytic adenovirus, enabling it to selectively replicate intratumorally, to test its tumor suppressive effect in vitro and in
vivo, and to study its oncolytic mechanism. Methods Based on the AdC6 vector, the human telomerase reverse
transcriptase (W\TERT) promoter was used to drive the expression of E1A, the adenovirus replication-related gene, and the
recombinant oncolytic virus AdC6-htertAE1A-AE3 was thus obtained. The oncolytic virus AdC6-htertE1A-AE3 (CSF,)
expressing granulocyte macrophage colony-stimulating factor (GM-CSF/CSF,) and replication-deficient adenovirus
AdC6-AE1-AE3 were constructed by homologous recombination, respectively. The recombinant adenovirus was
packaged in HEK293 cells, purified and then identified with restriction enzyme digestion. Different types of tumor cells,
including RD, SW-620, HeLa, Huh7, RM-1 and MC-38 were infected with the three adenoviruses. Twenty-four hours
after infection, Western blot was used to determine the expression of CSF, 24 hours after infection. CCK8 assay was used
to determine the survival rate of tumor cells 72 hours after infection. HeLa cells were infected with the three adenoviruses,
and the expression levels of apoptosis signaling pathway proteins were examined with Western blot at 12 h, 24 h, and 48 h.
C57BL/6 mice were subcutaneously injected with cell suspension containing 1x10° MC38 murine colon cancer cells and
RM-1 murine prostate cancer cells to construct two tumor-bearing mice models. The tumor-bearing mice were divided
into 4 groups, receiving intratumoral injection of 50 pL of PBS, AdC6-AE1-AE3 (1x10° PFU), AdC6-htertE1A-AE3 (1x10°
PFU), and AdC6-htertE1A-AE3 (CSF,) (1x10° PFU), respectively. When the tumor size of PBS group reached 2 500 mm’,
all the mice were sacrificed and the tumor tissue was collected for TUNEL staining. Then, apoptosis-positive cells were
observed and counted under a microscope. Results Restriction digestion revealed that the oncolytic viruses AdCé6-
htertE1A-AE3, AdC6-htertE1A-AE3 (CSF,) and AdC6-AE1-AE3 were successfully constructed. Western blot confirmed
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that AdC6-htertE1A-AE3 (CSF,) could infect different tumor cells and stably express CSF,, the exogenous gene. CCK8
results showed that AdC6-htertE1A-AE3 and AdC6-htertE1A-AE3 (CSF,) had obvious killing effects on RD, SW-620,
HeLa, Huh7, RM-land MC-38. Compared with the replication-deficient adenovirus AdC6-AE1-AE3, AdC6-htertE1A-
AE3 and AdC6-htertE1A-AE3 (CSF,) at a multiplicity of infection of 100 MOI had extremely obvious killing effects on
tumor cells (P<0.05). Western blot showed that AdC6-htertE1A-AE3 and AdC6-htertE1A-AE3 (CSF,) induced tumor cell

apoptosis by activating the P53-dependent pathway. Injection of oncolytic virus in tumor-bearing mouse models of

prostate cancer and colorectal cancer could significantly inhibit the tumor growth and even clear the tumor.

Conclusion Oncolytic virus based on AdC6 could eliminate tumor in vivo and in vitro through mechanisms that

induced apoptosis, showing great potential for the treatment of tumors.
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Fig 1 Plaque formation of recombinant adenovirus and identification of the genome by restriction enzyme digestion

A: AdC6-AE1-AE3; B: AdC6-htertpE1A-AE3; C: AdC6-htertpE1A-AE3 (CSF,).
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Fig 3 Oncolytic adenovirus showed dose-dependent lethality for different human and mouse tumor cell lines

n=5, ¥P<0.01, #P<0.000 1.



F AR AT IR R R 0 T AR R R R R T T

75

48 h 12h 24 h 48 h
AdC6-AE1-AE3 + - - - - - -
AdC6-htertE1-AE3 (CSF,) - + - + -+ -
AdC6-htertE1A-AE3 - - + -+

PARP
Cleaved-PARP

-+
T R GRS G —

-

P53 (Serss) [ = e W P

P21| i ¥ . -|

Bad (Ser112)[Ser75] ra—"m

Bax [ S - - m

Bk [- = o o0 = e g |

B-actin I — — — — —— — l

-— = -

4 RERFEEERIMESATREEXREER
Fig 4 The expression of apoptosis pathway related marker proteins

wasinduced to increase in time-dependent manner in vitro

K, iE SRR . R I 82 AdCe-htertE1IA-AE3
RITAL R, 5 R 3 HU/N BRI s 52 42T 2k, AdCe-
htertE1A-AE3(CSF,) IG5 20 5 /N B e o e 9 i
5%, JCTE U A HEA T F5 4 i Jg Jo 2 0 4 ATUNEL L 4,

it

VTR TR TR YT R i — R B B
TR T AR RO EE Y JRSIN R R
BRI RE Y o, IR R T A B
FER RS T SRR S I — o IR TE1E R
VSRR R I DL o0 . OX IR BRI ST LU AGE D), 78
Oy T IR A S5 . ThBELL X 5518 EMEAER . IR
BESEAL 20936 kb, 5y AT 3L K oty ; QIR EE A 239
G EfE FREA D, R ER AR, Tk QMR
I 7 ) USRI Z R LS W A0 . IR R FE R R
B TR 18 [1) R A — 2D AL g 8 [ P 5 R 8
S A RIS 1) AR B 2211520 (Onyx-015) ]
B TR BEELBSSKAE DA, AT 55 25 RE A% 76 e 200 it v &2
TN 5 W LR 4 L, R — S o e A R AL
ST A, A R R S B IR SRR TR E1A R R
3K, DT e o 5 T LA e 0 b e PR A M Al .
B4 e e R SV R B A S RL S B0 RS R S
PEPURUS 3 B RREES 3 4E

mE 4000 PBS 6 okl = 1000 *
ek e *

g = AdC6-AE1-AE3 20 ] o 800
g 3000 F __ adce htertE1A-AE3 g 4 'Eégg’ﬁ“ﬁ AE Z 600 =AdCe-AE1-AE3

e ! : & AdC6-htertE1 A-AE3 b= AdC6-htertE1A-AE3
% 3000 AdC6-htertE1-AE3 (CSFZ)_‘ ? . E o™ 7 AdC6-htertEI-AE3 (CSF) & o AGCE htor(BL.
S A L E 5 5 s 3 400 | AE3 (CSFy)
1000 ¥ 5 . | e =
g e _ E + Z 200
=t g ] 0 i = 0

0 3 6 10 12 15
t/d

B 5 RERR B TERM- 1R R B Z 05 it R

Fig 5 Oncolytic adenovirus significantly inhibited tumor progression in RM-1 tumor-bearing mice and induced tumor apoptosis

n=5, ¥P<0.05, **P<0.01, *** P<0.001.
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Fig 6 Oncolytic adenovirus significantly inhibited tumor progression in
MC38 tumor-bearing mice

n=5, ¥*P<0.05, **P<0.01.
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