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Foregrounds and Prospects of Anti-Tumor Immunotherapy

Based on Oncolytic Adenovirus

Guo Wan, Jin Jin, Xiao Boduan, Wang Yigang, Zhou Xiumei*
(College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract The immune system has great potential in the anti-tumor process, but the immunosuppressive
state of tumor microenvironment (TME) can trigger a series of tumor immune escape reactions, which makes the
cancer be further deteriorated. Oncolytic adenovirus (OAds) can kill tumor cells through selective replication and
oncolytic effect, which can expose tumor-associated antigens, activate immune cells and reverse TME, eventually
trigger a series of anti-tumor immunoreaction. However, OAds has defects of low target and high immunogenicity,
which led to its low immunotherapy effect. Thus, it is necessary to modify OAds to improve its tumor targeting
and reduce its immunogenicity. Moreover, immunotherapy gene-armed OAds will improve its anti-cancer
activity significantly. This paper reviews the progress of the mechanism of tumor immunotherapy and anti-tumor
immunotherapy of OAds.
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D Hb 375 e 8 e S s B ] DA a8 B e 0 A )
U e S 5 155 1 A 4, GNCA1254E N BP EE _F J7 9 i bt
JR AR &, H s R ) & O A tH 5 VS A R
A2 3N, B IR % M (alpha fetoprotein, AFP)5 J JIE Bt
Ji (carcino embryonic antigen, CEA)TE £ Fif iE HH 1ML
TEBHIE R8I 40%

H BT ER BN A, AP T g% it 3 B4k
HE R4, o, T 5 R0 i e 5 3
SHAL, 2 EhE R g R R A S E Ak
12 43 -F-(major histocompatibility complex-I, MHC-I)
4 R e B2 S 45 CDS TN A . 4 i 75 1% Tbk B2 4
Jfd(cytotoxic lymphocyte, CTL){E N3 iACD8%) 1]
THH R AE, 2P i I 248 M 5 8 v 110 32 22 2808 48
T I 53k 7 L3R 5 UKL Pl A [ 3 T I B ¢ 2R e e
4 ffd, CTLIE ] R IAFasL& A5 5 % 515 5 3K 18Fasf)
I AU T BRI Ak, 2840 DA TR 40 2R T
It v P ek e B R R PR R SRR L R A 5
T HRME T 5 B 12 41 i (antigen-presenting cell, APC)
ZMHC-TIZ 5y T 5 3 45 CD4 TN fu (b Bh M T41 ),
O I R IS T CDAOLIE AL E R 73 3ib
IL-2. IL-3. GM-CSF. TFN-aZ54l A {2 i E
40 B AT CTL I 1G5 LA K B i 4 B ey A A FH, AT
TR G 2 RO o AR 9% 77 AR ) P A 5 A MAFE
5 e gn s e v 45 6 5 AT S PR S 40 i 5
£ H (antibody-dependent cell-mediated cytotoxicity,
ADCC)P 5 #h A& 4 3 1) 48 2 7 1F FH (complement-
dependent cytotoxicity, CDC)®, 1 il fifrJ&2 41 g i1 %
o HHIGR] AN, R Bt S A2 b e 2 R AE LA Y DXl
TR MM RIAEAE, I 5] R S OB 1) A, L RE
DI M e 2 FR G 1R ) 5 il 1R T R e e A iR
JTIIRTHE . SR, I8 Ho 5 3R Gt K S AN I 1 75 ik 1k
P 98 A () A e, R — B AR AT d i & R s AR
ATAE tH— B Re BRI L) 8 8 G % R a2 57
B o W IREATL 1) A0 45 it e 20 B S 2 SR ME R IR S AR



1018

GaRELNML IR0 e (5 5 8 B (140 LA K g 41
I 3 A L R -, R L RAAATL ) 3 A e B, LR
CLHEUE B 5 TME B S A K

2.2 TMES®iZiki%

HUAR P i 988 48 P 2E K i R SR AR A TME, B E
iR A L CEL AT AT AE A i . I b R A, Sk
1 ff 455 Pl 5 o (L G A PR I . A S R
Ji 2N DR TS A R R A B AR T R T
I AN, 32 BRI DAAT S0 0% I fif (Warburg
effect) 1177 AL A A7 LB A KM F K EREUR
SN EIRE N B S PR pE R, X PRIy EEA A B
AN 24 Jieyg 20 e R X R A i 7 AR 3 B
G0 SRR AE AR N G B S R, [N O AR
fikpH. EFHHZ . ARSI RIAEE, Fomafh
9o 28 23 rp L b 20 P 0 AR D7 5. B e R 4 R A
oo B rp O TR IR K B A DA R AR R A 1
AN 733, BRI DA ) G 925 400 P 5 2 52 81 e g 44
(1 5 M AT K AR 1 R R B I B 928 T ) (R e,
FUE I DL N AR ST B (1) R 200 At R g 35 5 o YR
() G e 3 A7 (WNTGFB PGE2. TL-10%%)u] i
Jib 8 P Rz 90 ) 4 S AR (WPD-L1. PD-L2. TIM-3)
F 4 2 #1414 F(IDO~ PGE2), M\ i 1 1] 2% 5 T4
JEL R A 6270, (2) 98 4 B P A 4 456 45 A 15
KB 73 B 22 40 P 23 A o Sk 1 1 S 8 A0 (M2 s
Treg. MDSC), RJ 5 S ML G2 il 52 M A2 2 i 8
AR, FAA R SR AR MR B A D REP; (3)TMEH
{140 0T 24 65 Tk e A4 240 o P 0 ) o 5 A1 81 e 98 24
FMHC 5 g 505 1 T 1 52 204, E1550 % %

R AR
3 OAds/T SHYME RERTT
3.1 OAds&5TMERIH T

IR 204k 7 T8 (R AN [, TME HR i 44 1 47 728 40 it 36
I RIEARAE R, RZ BRI EN . g
96 11 S B TP 855 2 g Jn 98 e BV T 7 HHE 1) BRC D 1) 4
2o 2, HoRH R AT R TMEF KR 0 715 5.
i 4 B PR 008 FE AL AR A A 52 45, WO B REAE
KM S, ELAE TR R 40 /D B B VR I R
OAds ¥R T Wl A& I FH 3 55 2L O Ads 7E i 988 241 i Hh ik
PEIGTE AR M A KR ) — FiaI7 7715, BR
A AT () i e 40 i B AT A g DR e L AT ORE T i R
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Table 1 Part of oncolytic adenoviruses currently being studied for cancer immunotherapy

HHK SR LR ERE WHFER B 275 R
Name Exogenous gene Indication Research stage Reference
LOAd703 CD40L/4-1BBL Pancreatic cancer Phase 1, phase 2 [33]
ONCOS-102 GM-CSF Malignant pleural mesothelioma, Phase 1, phase 2 [34-35]
platinum-resistant ovarian cancer,
malignant solid tumor
Ad5-yCD/mutTKSR39rep-  IL-12 Prostate cancer, metastatic pancreatic ~ Phase 1 [36]
mlL12 cancer
CG0070 GM-CSF Transitional cell carcinoma, non-  Phasel, phase 2, phase 3 [37]
muscle-invasive bladder cancer
Ad-CRT/MAGE-A3 CRT/MAGE-A3 Non-small cell lung cancer, breast ~ Preclinical [38-39]
cancer
ZD55-1L-24 1L-24 Pancreatic cancer, lung cancer Preclinical [40-41]
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