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Advances of Oncolytic Viruses in Tumor Therapy

ZHAO Yutong, LIN Yuan*
(Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080, China)

Abstract OVs (oncolytic viruses) are promising immunotherapy for tumors, which are DNA viruses and
RNA viruses that are naturally or genetically modified to target tumors. Oncolytic viruses have the advantages of
tumor targeting, acting as vectors to deliver multiple transgene expressions, inducing immune cell death, and pro-
moting anti-tumor immune responses, and they have a tolerable safety profile. This paper will review the current
research status and existing problems of oncolytic viruses in terms of their developmental history, classification,
mechanism of action, modification strategies, biomarkers, and clinical applications.
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AL RV W FEFE R IR IR 9T B 5 DY R B
498 953 B (oncolytic viruses, OVs)E N & G V6T
=7 =, & RIRAAAE A L R TRE S, Rk
P SRR S 2 A0 e 4 i EL % I 4 Pl e 2 R AR 8
JREEHLARR . HATNIE, 7EAERIE R N AT VUK AE
TRERAIAE BT Ak, BRTEE 218 L FhE
IR 3 B3 29 P AE T I R B B B0 VIR S B A H) A2
VE R B EE R & 0, BB A — T
%, ORI 2 BN FTIAR, SR 259 I R
AR T I 1 2 Bk

1 BBmRENEAIHERTHE
1.1 AERELIMHIE

201 LA, b I TR e N AE ™ EL
BRI TR W S, RS S O, S
KT TR IR PURAE I RIWETT, JT)E 1 s
TRIT IR B 7 523, 201 20 50— 704 AR H B I 4 3
{1V 96 T T I 9T TG, 3 — IR ST AR BT v i PR
5% 2 R B AR AR R AT (R TR R 2 T
NAR G R S8 BRI 20T RO SRR 22, AR SCHT TR
NfE. B3 A0, 7Y AP+
RIS HES) | AR R H BSOS RAR K JE,
SR TR RUR . Rt R T A T R
Z3D . 19914, N O 1 Y B 4l 259 55 (herpes
simplex virus-1, HSV-1)#EAT 17 110 F ¥ il o 22 1A 24
A&, LT E A ) 2R o e e 4 P O B A A A

Early 1900 1991 2004

Virus found to Thymidine kinase ECHO-7 virus was

be effective in | | WOEOES, || approved for fhe
treating tumors
g HSV-1 melanoma

VIR EEAR, IR EETRYT T UG TR SR 1997
5, — FhE1BHE PR U6 55 () iR BEONY X-015 411k W]
A b 968 20 i A e MRV A E 05T 20044F 5 — 3K R
Joi B 25 W AR S0W PR ) 7Y N 26 Mg TE 20 it A2 ) L
i (enteric cytopathic human orphan virus-7, ECHO-7)
RigvirfE v fin 48 WA ALV FH T16 97 R 6 3987, 2005
A, A SNSRI BEH 1015 40 i B LT Ik
AT B0 rRYT ™. 20154, EEE| MMAY)E
PH J5 ik #fE 7 T-VEC(Talimogene laherparepvec), — Ffi
TN TR A - A A A 7 R (granulocyte
macrophage colony stimulating factor, GM-CSF)Zm i %
FIHS V-1 EE 7, H TR FAR G E R BRI R
FATTYIBRIG R B R S A 19 AR 1 = 3R 7
2017 4F, B3 7 T-VEC5 PD- 147t /M8 25 Wk &
TREEIE, ISR A =1 62%, HH33%i8 %] T
TEARGEE, WE TR B RS T IR T ) A
U0, 20214F Teserpaturev/G47A(Delytact) £ H A [ift
S T, WAt FH TR T R IR R ()
1.2 DNAAEHRESRNARBRE

VIR 5 A B — R T2 B i 1B AR ) i A
HPEH EA ST, BB FEA SEAMEA R ot B
MR 4 382 A% ) o1 R RN 25 M AN [R], w] DL 35 98
B2 BB BOOUCREDNA B RNA R 0 75 . BARTE
WiE L Zh 0 4 i v e 8 4% TS R U 1R FRT DN A 75 A
RNAREHA, (HH T H BTN DNARG 5 1) 7> 744
FRVE A T RS BB, R 2 RO R R I R

2021
2015
Teserpaturev/G47A
T-VEC was approved for was conditionally

the treatment of recurrent
melanoma after initial the treatment of
surgery malignant gliomas

marketed in Japan for

I

| |

1950s—1970s 1997 2005

2017

The E1B gene
attenuated adenovirus
ONYX-015 was able
to specifically target

and destroy tumor

Multiple viruses
were tried for
treating tumors

with poor
sustained efficacy

H101 was approved for
the treatment of
nasopharyngeal

carcinoma

T-VEC combined with PD-1
in melanoma, partial
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complete response: 33%

cells
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Fig.1 Development history of oncolytic viruses
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Table 1 Classification and characterization of selected oncolytic viruses

PR ZH =24 Y] RN geg L e
Genome Virus family Examples Natural tumor targeting
ssDNA Parvovirus H-1PV Yes
Adenoviruses Onyx-15, H101* No
dsDNA Herpes simplex viruses T-VEC™, Delytact!'] No
Vaccinia viruses Pexa-Vec?! No
Alphaviruses M1 Yes
ss(+)RNA
Poliovirus PVSRIPO™! Yes
ss(-)RNA Newcastle disease viruses PV70124 Yes
dsRNA Reoviruses Reolysin'! Yes

HIF 7248 (2 DNAE #1 . DNAYK 5 25 R 41 35 i
K, B CLEEAS 82 ma g 25 2 1) 0 45 0 1 1B 47 g DA SR
1A RIS FAZ I L R, 38 i 97 I 1 B A T T e T
DNA S & it (1) 1 DR 2018 48 1595 75 258 DR 40 1) 58
1 RO 45 CAARAIE; FE HLDN A 2 3 5] 21 (1 4% 5
A RS AR, RNAYR 5 LUDNAJR 85/, R /N3
DRI AH B 1) 7 e AT T g s oK 2R 2 R LRI FRT e 7, (HEE AT o
DL gt if fiog 3 e, AT FT AR [r) A K o 22 58 4 1) i
R BT AN S BB RN AT B (1 )5 A S J1EHI,
BRLtE, EATTRE IE G 4 B 2R 2512 S AP RN B8 5
HE A, H e SRR TR M, H
HH A 7L DN AR 5 LA I 58 . a2
995 13 AU 195 B2 25, RNAVA TR 75 00 45 W7 i 1005 25
AR EESE . I &AL, AN Fv 55 5% K5
REJT sl it R R AR ne ) DL S e Sy
PE AR F0 B ATTAR 48 AN [F] i J8g S8 Y i 1565 T VA TR
I3 75 (1) E LR R
1.3 RABFEBRESEERNESERE

245 OAEHMREEH TR EN L. R
AT AT LK H 43 R SR B e ade M 1 s 755 LA
N B AR . BRI R R
B VAU EE . VIR BEMURHT O e 85 55 . 1T
BRI R B2 T S T B ) R R
)2 N TR R R PR e T AR X
=M EE I PU R R I B AT, Clinical Trialsi¥|
Sty PRy A 5 S, T I = 3 5O 1 VR P B
]HZRGITE et EALE IPN

2 RERE AL
2.1 EERRIEER
VR R TR R DR (1) T LU

JIJea 4 L TR S 5 3K FR 52 A 45 6 1 N I 9 4 )
(2) Frea 4 B EH T S SRR B, R = B0 B SN )
WOE R 7P (3) ¥R a R R B T A LUy 1 )5 B
RN REE i Pl ST E Y 2o S o S BT kS ey =)
0, H TR B R SR B ik R i fs B R
e 40 B P2 e A, 2 9RE A0 P D A Ok 1 B G B T
PR AR, Bl R I S AR RIS RE UG AR, PUREE
55 R AR NAERIA . BT RACEE T = B
S SR S R A 22 AL RO FE O LS ke S
JROEI T2, AR A WA 4 A 855 5 A R T 55 52 1Y
Jod 75 1) 2 BUNUZ IR 5 BUREMA) 1 s 240 Jf RO A G
B, 0] e 40 P 2 1 R MR PR 5 e TR R
A B RURLIE T 20 i AR AR R LR Ok, A iR
HREPY. BT OR, BN A B gk By R
) b T 4, 0 2 R A IR A
22 BURmMERIER N

IR B AL AR IR AR R S, 23185 5 A 5 I S
(endoplasmic reticulum stress, ER stress)Fl 4 3 J5i {4
MM AT (immunogenic cell death, ICD), A BT ¥
i 98 e S P g2 S 2 BT ICDaE— 20 i o4 B 451 4%
R4 F 4% 3 (damage-associated molecular patterns,
DAMPs). i [ AR FH 5% 4115 50 (pathogen-associated
molecular patterns, PAMPs)F1 {8 A 5< 5t i (tumor-
associated antigens, TAAs)JREL, DAMPsHE 5 pf 58
SR 240 L 5 15 A 2 40 92 ) T e g S 7, SR [T A
G 5 RLEFBH R SROIR 48 i 55 0 S5 6 5 2 i (antigen-
presenting cells, APCs)¥ b 2 iz 1 988 #H X P it 5
MHC IEENIMHC ER7> T 2 &) 70 5] £i#45CD4" T
A AICDS” THHM, 175 A0S B Gz,
2.3 [RIZ B RT3

TR R AR IR 4N J & IDAMPs . PAMPs
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M2 macrophages M1 macrophages
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Tregs MDSCs
f. remodeling TME

@
§
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a. direct oncolysis

Do

L
Tumor cells
g. destruction of the
vascular system l

PAMPs DAMPs TAAs

c. adaptive immunity

e. abscopal effect

\/\ :/‘,’/"‘

Tumor cells

d. in situ vaccine

b. innate immunity ') o ‘
DCs  Marcrophages NK cells
\ ® )
Antigen presentation CD8" T cells
APCs ‘
CD4" T cells

DCs: W 2SR AE; TME: MR EE; Tregs: T PETANAE; MDSCs: ‘& 8 I8 130 i) 14 41 fg
DCs: dendritic cells; TME: tumor microenvironment; Tregs: regulatory T cells; MDSCs: myeloid-derived suppressor cells.
E2 ARSI AELEI(A ER A Figdrawiz )

Fig.2 Anti-tumor mechanism of oncolytic viruses (by Figdraw)

PAK TAAs KEFETA, # B SR 4 105 41 i (natural kill
cells, NK cells)FIAPCsFH 55 2B GL&h 07, Fe 280 I
JeRr e PET AR L. 5 A1) S 5 4 R R 50 44 i IR 5
AR T, TR B 9 Z 5 IO I 5% 9
AL, ECE AT AECY . A, IR RIS AT A
T AT Xk AR, AR A Az v A 52 U e e b AR
G J28 SN TTT AR TR T AR BB G2, 7 A 7 v K R P
Fe T UL PSR, V988 03 75 1T REIE A A e 1
G IT .
2.4 FATMEMIMNE

e T8 Al A 5 R IR R A R AR AR, A
N AN AT AE AT B S A A . A AP IR N %2R (5 5
S FEMERRIN R RIS RSt JaiE I — e G HRr
TEANYEFREE S S HCPTanpst e, 5 S s AR
WO AR 51 R M (i gk 9 0 LA S 16 i 2
TEIRHRAE — € BB EMOBT R TR B89 72 IR
TR LA D)8 2R T 22 52 0e) S B A0 BRI et 4
2 0 6 PR A A DR P gk R M R RS T4 g, I
AT G JU0 ) A P ) 5 [ o 2 Pt e
T I 22 B AR R PR RS B R S, AR
SRS FEARE ST T 10 701 F0 531 S s 0 i 1K)
FON, XA BE AL T G B HI IR S 1 i 8w LA
PRAAE G2 % B IR o VTR B I IR e ] 3

5o P2 A B AE iR AL IR T 0 R 1 S L sk b
2 FU ) 0 0 L ) 0, L b e Rg e Y, AT
. IR Ji IR 2L 23 P 1R B e A, KV IR A AR ey
JifgEg e, SN FE T AR MR T2 TR ) OB 1,
PRI TT MR R BN BB B R B W3 P,
2.5 WOAMENE

I8 (1) 5 Fe e A PR R SR 1Y) 3 R BE B, 20T AR
T 7L VB TR, DRI A g 1) 18 R 4 5 FH
IEH AR A TR, AR T4 R . B AT
PUILE AL G o7 R I 250 OO 2 3005 35 [ FDA
fLAER,  H AT A 2 AN FUIE WV E T LAt
BRIl L AT VR o B, i ke S 7K
P 11 4 97 7 (vesicular stomatitis virus, VSV)A] B % &
GE IR A P e L5, 98 25 £ R i A I A rh 2 |
FTHAERR SN T8, 1R RE RS, I HOE S L A
SRS BRI L AE R 5% PRAT A R P B 83 o 75
VELE IR S A 5 BE AN ), ELRS 5 Sk s A iz
AR, R, YALIRE s B I I AR R g IR A
IR YT e A IR IE 75 Bk — IR AW IE, LAIE
BIXTEIRR RN R N PEAR(E12).

3 ABRRESNERNSTEA
TEERI A 0 10 001, 2 T o R A R
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BCRARAFAE R 55, Blanve Je B 5 JE R
BRI EE AN 2 B A, LB R ML A b
] H A N A2 05 5 [ I Al VA A e BE 2T
ad, WFFC AT 0 38 26 DR TR o) B A A s kAT
— RANOE . B A VAR B AL (R N EE AR,
PR i () H BN —FF UG 13 s F AR R e Ik
PR R R O, B P A O o AR A 1
R JI R P P AR SO, TR TR R A I . RRAR
I Al T (E3) .
3.1 REAERSHMEREME. SHlge

ANIF R B T & 2R AL R A0 i B A AR
SRR, LA R AR e I8 S e e PR R S B A AT AT A
5 vy 240 i 2 T 3ok R0 IR B2 AR &, 49 P R AR T
% 0] LS MR 4 R )72 i RIA ICD15545
£, PRI i A5 98 993 200 iR LA R SR SR PR
B IR A M S Sl B S B T RA I AR U R
P B 521 1) 251, 491 T 22 0 g Hp A7 A K BRI
(rat sarcoma, RAS)HE K A%, 1M #0E IR A SIf % A
TP R A7 25 1) 82 1) R e SRR F B R W), i
P EEM A RO R i i b Tz s Z TR A
1l (4 i U B A T EL AT I B T 1 VA R e
DAL b, 74 %o Y98 9 25 00 0L [ 2 0 3 1) 8 0 EAT 24
3 P Ik R e T DL AN 7 TR AT 24K

a. improvement of
tumor targeting
and replication capacity

Wr KOS

Chimeric Antiviral
receptors genes g

c. reducing antiviral
response

)o@\l

Antiviral genes

3

T S F i B R AR T R Ik 52 A R
e Sy gs Gt . CILFE IR 7 v] LU g ] 5% 77
i 75 %2 A (coxsackie and adenovirus receptor, CAR)
BEN IR 40 i A R BOR, (B AR AR R Z IR T
6 2 P A T S AR AR IE 7K. B X XA 7]
FR, P 5 5  1  L 37 2R ) JB B AT R A A
Ad5/3lucl, XA E 415 35 B AT Ls s CARBEN R
AHfi, ] LAl e 4E B R 1) V2 I B CDA46d
N R HE Vi T8 R S A AT 3 R B XU
S P S U R ) PR E AT T B0, XA RE S R
B 2T Y Jig B 25 A6 S5ORT b R A SR BT R 45 45, 7EHSV-1
H A FHP-V 528 LHAC 1A 5 3% Bz A2 A PR 7 32 ARy 7t 1k
B BEBURRLE, 7T DLIA 35 B 78 7L 1 45 EL
i R B e £ FH T

FLVRAT DA P Jieb e £ g v B/ 2 R OA H R
WK 22 A AR v o B R, AT 2 e 4 o 4
Witk b 25 T-VECHI A2 38 1 M Bk 4 15 12 G 41 g
K M 34.5(infected cell protein 34.5, ICP34.5)[) 3£ A
RLIF1 4w TGICPAT i) 3 [ US1 2FH 1197 2% 75 1F % 41 il
Hh Ry S, RIS AN R 7 8 R 0 B e R 2, A
1T S S 88 (1 A [ P
32 REABRESLMERERMAIEE

VIR B T LAR BETH A% T G 5 R T ik R DA

b. enhancement of OV-
induced tumor immune
responses

a6 Y

Cytokines BiTEs ICBs

o

d. other methods

1. suicide genes

2. genes associated with
programmed cell death

3. anti-angiogenic genes

E3 AEHREEERUES AR ER AFigdrawi )
Fig.3 Genetic modification methods of oncolytic viruses (by Figdraw)
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SRR N o e Hh g A IR B R T B R
AMIIA T GM-CSFE— il 1T 4R 7, ETIRE
5 0 PR S A0 R R e R A A T i 2R T4
PR MTINKCZH 0 64 33 4 AT 8 4 e 2 e A PO, 7
RN T-VEC, & T 14 9 B 1IX-594 DA b 57
Ji# 955 7. CGO07055 22 Hh I Je s 25 1) o803 Hh AR 2 H 1
EANTTIEP, Jy4hik w] LBt g S 1 A 2 (IL-2.
IL-12). i 98 38 K [A] -7 (tumor necrosis factor, TNF)
B H At 40 ERL T PR B, X 0 B A AE R 0T S
RO M R 4 1G5 B T Am B T BAAR, R
THI B 45 A AL TR 7. XURE 5 1 B = S R T4
Jitd 7 0 %% (bi- or tri-specific T cell engager , BiTE or
TriTE) & — L6755 Wy 107 5 [t Jeg 400 il 1) 45 4 A 4 -3
JeE I B 51 R BN S A BRI, 554k, T
T3 7 B0 5 45 Al B T S S AR o A R B 2
DAL, A5 M) T Y 988 s T A4 300 e S 5 AT A B B O A
e
3.3 BRIUmERN

TR N IE 5 4 5, e i 240 2 1 2 A R 2 i
5t 52 A e U0 5 B UKL, B T 51 ARSI B S BB
IR S IR (1) TE 5 A0 AR EL, £ Frh 87 4 e v 0 4
T3 BEHIL A AT BEATAE SR RE, (HA00 B SN AT IR 2 5
TR B RFERAFAE SR TA) o 0 LRI FE AT L
A RLPZ AR 2 96 92 09 B2 UL49.5 1 HS V-1, UL49.57] DA
1% 5 $0 i A BE AH ¢ 1) % 12 /& (transporter associated
with antigen processing, TAP)%% i, M1 fHHSV-1fE
P EECDS” TN T HIHUW 75 S B CY
34 AERSHUERNEM G

FE IR 9 35 50& T, 38 AT DUR b e s A B4
ZURE S A ) T AR A v L e ik R R L, 1%
oA 3 PR AT LK S) — Ry 2 B0 B L TR 40 i b Ok
FEAE R, M50 1 5L 24 S A S A B 23 500, AT R FE 0
Jib g VR U, ¥ 5 & 2R 40 R e 1t S8 T A Ok 1 &
PR 2 T 380 V5 96 0 7 (R R AL AL b, A ) T B 15
Je 240 10 R A 0T B B 2 R AR T At B9 i T vk
AR AP E R WA ERIE. s
PRI 7 22 A A AR S Ak R DLk B 56F 2y (] B IR T
TER Tt

4 BERSEXEYREY
AR A R0 L T, {9 T
AEPARE . BRI RR B AT T B 2 R B 4

FRE . Horb T F0 2 2 0k SR 97 B T g T
R 2 1 100 PR 2B )b 25 4 {8 T A A A A,
WEFEN G o AT & SRR ST T, RTRE HE T 1%
LR AR 3R B 1) R AT R I PRI SR Y  FE VA R
BRHEIT ISR, S N N AE MR B T R AR
BEiZWrs T4 ABEMH AR EER L. BAH
Hi VA 8 W AT VI P 88 25 Wi PR 3R 2 ) ot 424
HEWbR B, AR AE B AE VbR AT LA IR N A
RHAIE S S g8 AH SCRFAE AN 4% SRR 15 21 5 KB 15l
1, 1 FJAKE S (Janus kinase, JAK){E Sl EE 6=
A BE A PO B G S B ) R AR, STAKL 28 A A
YA LG, 51 TAK /2 D)) BE ik 2K 58 A8 1) b Jed 440 Jfa £
% THSV-1F1VS VIR 75 B A 5 9 ) 52 1 5E 110
I PR 1 2056 2 B, £ P03 FE DR R R -1 (stimulator
of interferon genes, STING)HR[E /MR A, T-VECH]
S AR R g Re ) BT TR, K
P55 20 F P9 PO BRI 1A DG I DR 36 T R VAR B
BT BRI EW . A, MR 4n i =R 1 S5 %
I8 0 B AH HL VR0 I 20 75 2E N S 87 4 B PR B2 A
WA IRR B VR YT BV AE TN 1 A= s 26 . 91l
HS V-1 1] DL i fit 988 41 i 3% 117 96 92 3 55 12E A\ A i
(herpes virus entry mediator, HVEM)#l Nectin-15¢ {4
HENZ MR FEAE S 5346, i 5T 3 i ol Rk v B
i ARy s 22 5% Y 43 T (junction adhesion molecule,
JAM)BE 8 /- T 0 i 100 35 P 5 L SR G A4 i N 15
5 A RO M Rg 4 B R T I R A AR B i A, A
BT W98 7 I IR 35 SR 9T B T, R 0Kt 7R
i — 2 1l RIS AT 30 00E

Ty AT R B 2 A bR S A AT R I ]
DA YR ST A 8501, 7 & A AR S Be ik B B
TERUE MR RS SC A%, H AT EERA 7R A
FEIE TR ATV RTIR B 245 R0 ARSI 404 9 4 i
(PR DR Rk . LR e 40 L e ik R
FIE RIS 5N BRI i B DR (1) R0 R R B
H O R R DN () AR, i, B FTE VAN TR M AE
T % T W g 6 N SIS T R (1) 2 2B 7 P B R L 1) A
W TR S5 (1) DR SR TE AR AL, T I G e R B A
sW)2(immunoglobulin-like transcript 2, ILT2)/& 5 F %
BEVRIT IR ) AR EPT B TR R A B K
W a2 5B EE R R IA AR AL, SRR A s 53R
R B, VRYT JE IE R B S E A,
AT J5 LI B 8 4 ) R R L
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5 AERENIEREA
51 BMERSERS

H #r & b7 3¢ B A5 48 H B T-VEC i Teserpa-
turev S B AHLHEH T 257697 . BRILDAINME R VF 2 4b
Tl RS Al PR H R A8 o B ) s 2, o K2 2
23 BUEI(R2). WEIRIR R 2507 B h] Dodd
Jed NSRRI N VE SR EAT 245 24, BATC BT JLEK
VIR 75 25 W) 35 2 K R R VRS B 25 25 77 =X, TRJ IS
T-VECH /2 3% E FDA#LHE ) 55 — AN NS S ke 2
Yo JEANES BARITRE R &SRR
{H R A B EME R iy ANIE FH T R IR SR T
FENE M, 3 DR S R SRR A 7 A, LT REAF 76 M BE RK
MHGEE S AR K T NS R R F R
W AEAE R D, AT It B 245 5 FH R 2 1Y) V. TR 52 3
PR,
52 BERSHKAEHEMGERTHE

TEV TR B I SR 29 ¥R T I FE FP AR AR AP AR VR B A
TSR T BCRAR T A ikt B 4 2 AR N e
S R S ) R ANk R 9 B R 4 IR R L
il -5 H ARG MR 25 VAL AN ], JF HEEtenr s, X8
IR RS FAR AT G 23R T AL . 4N,
IR EE BT A B R RE M M, S8 W] LN 254
B F A SR AL B IR 25 2 MR A R AR AR
o B 5%8 0 T IcE A T 167 77 30
AFESRGIRTT - WIT BUT R THE R 25955
5.2.1 BB IR RIS R IIE T JHIEE S VR T 2
3 3 B sk sh 77 AT A= e e S e B

&, AR SN AN A M A R D Re BI6 9T T iE,
BAE R AR 2N I 28 28 G 1T 3 i3 4 i, Jd it
T SEAL A T iR () AR S B B AR R % A
e &5 77 AJE R MR 4 i, RAR R R BIERH D
S A, H AT U 2 I R S s VR T L S
R 2 IR Gk gk S A IR YT . AN T
s WRRTEIT AR . R T RER
G5 1) 5 A M A v BE T, R — B SR IR T AR AT AR
PR RLZEA M A 22 e R Il e, R 17 i 8 2
250 SR TE FEIT . IR BE AR BLRE R MR 41
i, TS 9 A DT i S5 e 2 T R 4 5 o A
JHa, O B R B R S % SN E I R AT X 3,
VIR BE 51 AU = A e o S PR 1 e S B I
78 3ty A 52 SR G 1) b JeE 2 P 53 A, A o R R O A
A5 V35 980 93 B K S % Y T R TR, Al ]t — 2D Y B
PR 5| R N S e OB o V980 95 B3 YR 9T 1
FEAR KARFE BRI T S e e LI R AR, 3X At V8
4 BEIT S H A R S i T B A BRI T L2
LA 28 A 2 p M0 7P 1 BB A5, G SR i JRe P
Z WPD-1 K HECARPD-L1AH B.AE H ##] fICDS8” T4H
i, A APD-1 B0 To ik R AEVE VY. IR 87
iR S5 A7 TT LA B % IO, FE 5| R AT T IR it
i GRS T A A A PR 1 BRI, S INCD8' T
4 M AE R A B R T E i, A B TPD-18 Hi K
FEAVEH; 53 4%, VIR 516 JT 2 1t PD-L 1 7E Ji 8 ik
BRI O B Rk, AT 51 R T 245, A5 PD-1 BH Wy
TRV AT DL RE G 3 R 25 AL, DA T T D i R

xR BoRIARRERKRRE

Table 2 Selected recent oncolytic virus clinical trials

i I RIRE R B 252577 10 BB IRTT

Virus Indication Status Route of administration Combination therapy

DNX-24011¢ GBM Phase I/I1 Intratumoral Pembrolizumab

CAN-3110%7 GBM Phase [ Intratumoral None

OBP-301¥ HCC Phase 1 Intratumoral None

PexaVeclt* CRC Phase I/I1 Intravenous Durvalumab/trertnelimumab
STS Phase II Intravenous Cyclophosphamide

ONCOS-102¢" MPM Phase 11 Intratumoral Pemetrexed/platinum

T-VEC?" TNBC Phase 11 Intratumoral NAC

M1-c6vl (NCT06046742) Solid tumors Phase | Intravenous None

Enadenotucirev!®” Epithelial cancer ~ Phase I Intravenous Nivolumab

V93713 Solid tumors Phase | Intravenous Pembrolizumab

GBM: IR BE4H SR ; HCC: FF4Hfaf; CRC: 45 B, STS: L ZLPA9RT; MPM: %V Ha A1) J2 J87; TNBC: = B3I 2L I NAC: Brigh it 27k,

GBM: glioblastoma; HCC: hepatocellular carcinoma; CRC: colorectal cancer; STS: soft-tissue sarcomas; MPM: malignant pleural mesothelioma;

TNBC: triple-negative breast cancer; NAC: neoadjuvant chemotherapy.
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