hERE: EHRE

2024 F£ 54 % 11 Hi: 2037 ~ 2050

ChERE ) Atk

SCIENTIA SINICA Vitae

PEMAXF AR EE

PRSI E S 1 0 L8

lifecn.scichina.com SCIENCE CHINA PRESS

CrossMark

& click for updates

VORI 45 B0 1) A S

MphedE! Flea'? 2EY 2ot eom' R et

1. R R ZE ORI T, R 5K LA {2 2 i A IR B B T S0, TR 5 (R AR SR P A AR B SR =, K9 410083,
2. W ITVE R 22 R 22 e, W5 T MM A= M= v 49 T SR 2, KD 4100135
3. HTSREE RSB R R B e, s R B A AR B B TUT, BrisiE T ORI SAEME A A E m e %, BB AT 830000,

4. R R A B O s s AR, Kb 410011

* & A, E-mail: wenjiaguo@xjmu.edu.cn; xiongwei@csu.edu.cn

WAR F39: 2024-03-30; 4352 H : 2024-08-07; 4%l & % H #1: 2024-09-13
K AR IS AAE S 82372811, 82303 126) AT HE 4 14 AR B 53 & (LI 5 20227730063, 2024176325) ¥ B

WE ENETFREEFRET. AT, BRETPMERETS L, ARETEALNALE . &
REF. BIERRERS, EREIET TS L RIE. B2 — R &2 %R ILH GG, BIRATH B8y fr
B, IRE T RRIETHRR. BEREELEARE RN — R A ERMEEANREE, HEAHRF N 2R HE
HRET % R E, ] DUECR R Ay <R . B BB R LA A B T DA i R R A A e B B AR TR
oY G R, BRI AR 4 MR R R A B R A, DURCE TR R & R B A R 0E RR RORL. AN, AT
AEFATERANPETH - EEMBRETHER. REMRBEHE AR FFLETER. FHit, RINAA

BEAERERKMNERZIETHERFNBE, EREBEAKREZETORMBERIR. EXRERF, RIVLE
TERERREN ERBMENE, AL ERRBRERBTT BB REERZIET P RANTIFBEER.

KT

Jiye A H A B NS BT AT ) — K1) &, (3
EARPREERE, WA RANAE THERTT . %RIRIT
SR RTFBRENPUE. MR RZiaIr e TR
JTRIRT A Te. RETIERREIUT AT BEREYT
1T 4k 40 597 (adoptive cell therapy, ACT). iy
FIT 507 RAE MR T S . HR, T
Ji R ) S BV, GBI T AE SRR O R I ROR IR A
R

R A S v AR FEAN ), IR o o R 5
CHOTIARZE SR, BB TE R B 1 R P 7

B E, RRRR, REIETT, REEE LI A

A REAEAE A ORIy IX P BRI, 2 R 47 L
TAFAE: R A 55 (tumor microenvironment, TME)
A K& MR = I PR 4l (tumor infiltrating lympho-
cytes, TILs). RIAH OC S e 4 iy SR A R 7 R AE T 52
{A-1(programmed cell death-1, PD-1). JfJ 58728 1 fiuf
(tumor mutation burden, TMB), HTMEH Fil 57 7E
PR B ) N A, ARESTMEH e 4 JL -7 A
FIAPD-1. TMBMIK. s sithz . IRE NKE4H
it (human leukocyte antigen, HLA)M R #E#5 Ky
ST, IR T AR R T S R AR B3, (H

2024-0088

SRR MR, Fi24, R, & WRRTE B IR iRy T, T IERE: A AR, 2024, 54: 2037-2050
Yang Y J, Wang Y A, Wu J, et al. Oncolytic viruses facilitate tumor immunotherapy (in Chinese). Sci Sin Vitae, 2024, 54: 2037-2050, doi: 10.1360/SSV-

©2024 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2024-0088
https://doi.org/10.1360/SSV-2024-0088
www.scichina.com
lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2024-0088&amp;domain=pdf&amp;date_stamp=2024-08-14

FRRRIESE: VORT B0 1 MR e AT

SEAE — ey g h E A7 A5 B S 0 S e 24, e ff
VIR Ak S A IR 2 PR e R T A ) — K
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1 R % 9% BOiE R — Bk, 9839 2 (oncolytic
viruses, OVs)f&—FRIRBIE T M EE, v LB
SR Al R AE UM E . e R CABGS HLAA J53 358 i
PO G IR N, FEIE I 55 W RN 5 5 A B PR s
SR B S RV TR e AL R R T4
K, A ROVSTE R MR Fu s Va7 il B T B L= 2
A5 AR, /A 255 M G R B8 1 #1 BE HH  4
WHOVSUWMA LI iR dT . fEIX R siidrh, BATTIE T
OVsHR K PTITIR HUR, TRAE T-OVs WM 54 4k iR
HHHIHITETME,  FE7E 5 e A 2 s #0111 77 (immune
checkpoint inhibitors, ICIs)EACTZE Gu)% 7 i I i
fink 28 58 K (I B e R AR

1  OVsilt&Afzhee

FARM B 50 J5, OVsA LA fh AR IEH 41
JHAE 2 mT DU S PR TR0 IR A R 4 . DNAEGRNA
Jo B AR AT LAE N M RO Vs R R, F A IR 55
(Adenoviridae) .AJEIZ IR BE(Simplexvirus) FRIZ TR
F(Morbillivirus)~ TG4 7 (Orthopoxvirus vacci-
nia)~ WG A% B (Sedoreoviridae) Rl KR 2 77 £
(Enterovirus poliovirus)F i W JE % B (Paramyxovirus
newcastle disease virus)%[s]. TEMIEIEIT H, OVsHI LA
T Tt S R 2R fifR b e 4 S8 e e 20 Bl B AT T WG AR,
BT AT DUIE 5 5 R 0 A B T PR 2 s . B AT
o e £ L5 A B SRR 14 PR ),

AN ER IR IT MR AL R O & e e, (HE 2
20t 0 R A A B E K RUE B T JE (R TR 90 B 2 iR
F AT RN, B AT ER IS 4300 VSFE AR [ K E
. FHIARigvir (20034F)F1Z A5G (H101, 20054F)F
KOV SZJW) oy IAE fr it 4 AT B BT, ARG PR L
b MG, BB R BOR G 5 AR T-VEC
(talimogene laherparepvec, 201515 = XI5 55
G47delta (20214F)4r HIESE A A L0 i
s 535 LA Al 2 BEHS V-1 B6 i, mT DARIA
2 R Rz 441 it 2 V% 1 % IR - (granulocyte-macrophage
colony stimulating factor, GM-CSF), {15 551 H IR E
il R fie g A R
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A58 FLHE ) B B B VR B P g 4 M R THD 2 A R
fEHALREE MR AR N B, ARG IR 4, 56
=, MOV A 2H A N\ RE e 55 D8] DAF 5 50 928 B0 B
) 3 AR 0L AR R RE 1. i, fEOVsEKIAGM-
CSF'"" 14~ 15(interleukin 15, IL-15)!"% IL-
2" D40, TL-24" S R T, AT S 2 AL
T G028, W4 G e v Ieed e A e 3 g . 12 T oK,
AT — 20 B G5OV U PV Mg v 1) S s
il 1 TME 3 43§71 #8157 O Vs 7 Bl Bl 83 40 9% ¥ 97 H )
1EH.

2 OVSIEM GBI HHIVE A

2.1 OVsil i o Mo R BEts < & M sk
“H iR

O Vs ;™= A5 (1) 4 358 B0 0N L A% Ge i B JRg 7 v o8
9. FEAR S HUMIRT A, T BT B AL A
JRER A R AR, SRR T O, B, T
e e VA T e N am P s 0L B em L
i rh SR R T . IR, BUT RS ih
7 EJE /N0 MR L Sk B R Y L L
I eh A 2

{HIZ, TR 0T e G (R 0E AN 5, FF H
] RS TME (4 G 28 20 i 7= AR b 4 R0, Tovkfase
Hukr e R AL B R T, IR TR R T
IR RUER T 5. Bilan, FEITHIEE /N i it s
AT JE B PD- 13§ 71, 7= AR 5 R AT 2L
B2, 75 JR BRI /N2 e v, epe T B ICTs AR = AR
RS 3F B, 75 C A PD-10H 7 245 i 4E Nl
e o, O VA B R ICTs i 25,

FHEEZ R, OVs/2 B m U R e 1 % 16 97 <4k
AT DOE T B A R e R S BR R R
A R 1 AR A R DR T A1 M IR 7 A 5 K ) S 2 B0
YEH, A% A 1 g 1R 78 7).

OVsH] DL E E 2L MR A MY, $2 71 2H 23 4 92 J 1tk
(E12). AFEIOVsH] LA S5 i 40 ik A A R R BE T
B, a0 e EE S AT MR A A AR B IRBEE
T AT, R R B (Parapoxvirus)
i3 57l £ E(gasdermin E, GSDME)i% 541 £ 752,
Jib g 4 B 22 A I, TME A 7= A2 K& 1 B Js AH DG i (tu-



hERE: AR 2024 0 H 54 % 11

RS

BROESY

BERERDIEMEHRE

BENERE

il

WHAPEHENEER

B 1 R R AR L ORI RE(OV's) ATE I J1 A I A A S O FR 9, A 0 R A0 M T 52 A, AN 405 1R AT . e
FEABE T, OVs AT LU T A% 41 A28 ELBRSERR AU, LA, 3 T LIS S0 U R G A0 0] 8 A e 0 A A i

Ji /R A (P A {#H BioRender.com 1]%)

Figure 1 Characterization of oncolytic viruses. Through intratumoral or intravenous injection, oncolytic viruses (OVs) selectively target tumor cell
surface receptors without harming normal cells. Within the tumor microenvironment, OVs exert a cytocidal effect, directly eliminating tumor cells.
Moreover, OVs contribute to an anti-tumor effect by activating anti-tumor immunity and suppressing tumor neovascularization. (Created in BioRender.

com)

mor-associated antigens, TAA). J5 JEAKAH 2 AR =X
(pathogen-associated molecular patterns, PAMPs) 14545
AH %4> 71 5 (damage-associated molecular patterns,
DAMPs)f& 551, 428 40 g 2 i 155 R 59 52 4 (pat-
tern recognition receptors, PRRs)IH X Le(E 5, Bk
BOS SR S AR A e 5 A AR I JORE S BE. 5]
i, R 4 ROV sids R S92 i 14 48 R AE T (immuno-
genic cell death, ICD)™", 74 Ja #1455 ) & [ (calreticu-
lin, CRT). ATPHIFEITHEEEHBL (high mobility
group protein B1, HMGB1)ZDAMPs, X355 4%l
5 2R 40 i) (dendritic cells, DCs)_E %2 ACD91, M
4 RESZKP2X 7 (purinergic receptor P2X 7, P2RX7)F!
TollFE 32444 (Toll-like receptor 4, TLR4)Z540Y, figifk
DCsIZEEM R, JE3E4 KECDS” T4, {246
YRR AL g R

OVsE A B M AL AREME, BRIt v] DUAS G T 5%
A% e g 0 M T S #0 20 Se E AH M (112). OVsTT LUK L
DCsifli 5 G HISGENK 4. 2 B4H Mtk U8, %
Jod M A 5% B W BE A2 1 (Enterovirus  coxsackieviruses
A2D)ER T HEA MR BAI A, ] LS FTENK
2R L % A T 255 (A PR BRI A B AR A AR
AR PR A, (E2 0T DUEIT R TMEH 1)
BRI 75 5 50 R e RGPS, Ak, AT BAR
W AR B2 ThRETAR MY, Bl 0 5 Bt S
7] DL E @IS TLR/AZ A F«B(nuclear factor x-B, NF-
kB 5 18 B% {8 NK 41 ffd B i 4 # y(Interferon-y,
IFN-y)*, SSme bR S, I NK AR — 25
WECDA" TARN™. 207 IR0 85 0 T L i 5 ok
PRSI 7 B 5 R T ATF A £ 1 3(basic leucine zip-
per transcriptional factor ATF-like 3, Batf3)ffi#ilt

2039



POERIRE 5 VR 2 1) 70 IR e B i T

MPERELE
Vi)
P 2 i
RBRIEBIEIET
o @
b2l
PRRs
‘ e e Ez,éiﬁ o fa;;g. CD4+T4BHE
5 °°° pAMPs C\Q
0 00 NS Co3 :
% o @ PAMPs BIBIRE ° ’
GEE e 0@ O
=1 2]
KRETE REMRE
@
@ % @@ >
0 @° @
I@MERER N 00 ® CDB+ T4
T~ #EAPC
MIP-a
FLT3L 12 FHCD8+T4RADSE
S . OX40L IRBIE R RIS R
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TAA. PAMPsHIDAMPs, X470 15 Z FPRRs 4 &, WIHIRAFIERIE . SR BB FENGIERAE. OVsBN BATIN T 2L A
R, AT DORH T 8  PR A L TS DCs EMEZNAL . NKAIA. TS RS dif. @it LN TRERAR, OVsRIEZ
GIEI T, BIAIMIP-1a, FLT3L, OX40LRIPD-L1TiA, HE—Badl ik e it fe, Bl fiRAe 2408, fRIECDS" T4N A,
WSV R I8 T PLEE TR A AE R BT OV, A A% S 9 A R | Dh RE. (KR ] BioRender.com 1)

Figure 2 Modulation of tumor microenvironment by oncolytic viruses. OVs infect and directly eliminate tumor cells through cytocidal effects. The
resulting dead tumor cells release abundant TAAs, PAMPs, and DAMPs, which bind to various PRRs. This interaction activates acquired immunity,
innate immunity, and triggers chronic inflammation. Leveraging their viral nature, OVs can independently activate immune cells such as DCs,
macrophages, NK cells, and T cells, irrespective of tumor cell killing. Through genetic engineering technology, OVs can be designed to produce a
variety of immune factors like MIP-1a, FLT3L, OX40L, and PD-L1 antibodies, further enhancing immune processes. This includes activating antigen-
presenting cells, promoting CD8+ T cell infiltration, and reversing the “cold” tumor phenotype. Additionally, it is feasible to design OVs based on
tumorigenic mechanisms, allowing them to exert a more potent tumor suppressor function. (Created in BioRender.com)

CD103" FIDCs/ A5 5 K G fis Ak RGeS i) itk
Ak, OVsEIHENKAN I ThRE J5 18 T LAIE— 8 5sAk BA
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PRONEEREFIOVS X DCs B RARWE M, HSLEATA] B
HEERBIEDCs, A ¥ BIEPUMRCDS” T 40M, F
#H5CD8" TAT .

TEMREIRIT A, S IR 1 R X T 81 R ——
AT LSS PUMR e g, AT RE S R B I 40 IR X
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e, AL ERIZ TR, 1 H 2R K A2 O Vs il
20 B R T A R R AR 2 UG, AT DA SE 5 1)
ﬁﬂ*@%ﬁfi@“ﬂ(@%. gmtgHE 43 W BIIL-12(non-se-
creting interleukin 12, nsIL-12)17 7% IR 8 Ad-TD-
nsIL-127] DAP= A & B IL- 12 LSS TME, J HLAZE S
S o B LH A B 22 A AN RN T AR

TE WS PR 32 2 41 i (antigen-presenting  cells,
APC)J71HI, EMEAHME 28 14 25 H 1o(macrophage inflam-
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matory protein la, MIP—la)[48]$DFms*¥%§@§7ﬁ@§—3
(FMS-related tyrosine kinase 3 ligand, FLT3L)"*"a] L4

DLIE It 2R IR I P Fl 43 1 DASE v ifgg D Cs il 24
& 1) EEO f TDCs/ZCD8™ T S 2 1 3 B
ST, P YDCs 58 430 s, CDS™ T4 1 3%
AR E NI T

FESRTICDS" TANMIR i J7 1, AR IER T
ZARABLAAR(OX40 ligand, OX40L)H)IEE TAEOVsH] LA
WAL A CDS” T 1 ) Bt IR IR B [ 1 52 1k 4
(OX40)KAEHECDS” T HI T RN AL, $ AFEF
PEFET-HCAAR] (programmed cell death-L1, PD-L1)Hifk
FE R OV s ik BH Wt 24 87 A58 T 41 A 5 kr 1 B RS ik 38
#RCU R T HHICDS T TANIE AL E AL R A, 1
SERCDS” THH L f 52 4E.

AR, OVst i DANHE g i Az S B 8 AH B YR
S Ve BN, R AR 4 R ] A R A A
BRH AR A 1 B W Dh e B AS . S A HE ] B
M s A—AFE R HAl(human apolipoprotein
A-1, ApoA )R s 25 v LAV B IE [ B2 4R HE, FHEPk
S HUR Sg,

DL X EEOV ST G s LATSE <4 e LI /e
PR ya T B R X, B RRATT AT DA LR i E
HT GV T i 245 1 PR 855

2.2 OVsHpBh R s 3l A 2 88087 B

H A W % v yT 2R ICIsFIACT. ICIsiEd
H BRTME A G 28 6 25 it 119 9238 0 1 FH O $8 pi ieb Je
Ihe, CAGPRN vz B RIE BN RFREIE. ICIsTEE
N . PR B AR . TREK R B
Jr S G R IR A P . ML e S5 T LA A Xm0
I R I T RO, BRI, Ak 2 s 4 )
TES R 5 E ik e R th R 7 0. /T
F e IR HR ) e T B2 1) R, 22 2GR TR
SKH, U A 22 h B R 7 e 00 ) 7R BB A e
R M7 G A A AT 0,

OVsi& —F R 75 1 G 7, wT LA BB A ih
YN, RIS G E M, BIEDCs. CD4™ T4
fil. CD8" TANMS e dnif, Eif%eEme s, il
DL R TR ROV TIAZH IR T, X el
UL OVSTE Sl iy eh s KA F T,

I BEA LR TFEOVS, ICIsfEHLH tE s 2R T
SRAVETT BORY i, @i 5 g ABIL- 1290 VsIE A,
PD- 1l 7RI 2E M S &5 e /DN R b R I B 2 2 B R
Y i 54 AYIL- 150V,  PD- 13717
4 B R T 5 68 A BADCS ™, il 5 4 i
IL-27F1 fBg 3R E Rl Fa(tumor necrosis factor a,
TNFa) " "HIOVSIEF,  PD- 175 i Dy T4 i -
HETAHARE . i S 4 S IL-7RIIL- 12 O VST A,
PD-1FH14H ffd 25 14 Tibk T2 40 g AH 9% 25 1 4(cytotoxic T lym-
phocyte-associated antigen-4, CTLA-4)1 il 7415 i3
(¥ S S BEIR A, FFAE/N B SR 52 4R,

e RIS, H AT R AR = 22 PD-L 1410
0 T B CTL A -4 i 750 BBk PR R 480 25 ¥ R0 s 25
T-VECH 77 %, fE2MIm Rl 5e Hr, AH be T RAE
CTLA-44%I7], CTLA-4#157 B H T-VECH) % W 2%
fift % (objective remission rate, ORR)H16% Tt &3] T
375%™ PD-L1# 715 FH T-VEC I ORR 35 ) T
35% . dhAk, BT 25 R IO Vs 5 PD-L 14 il
FIBCFHREEN T — I RBY B, JRRILH TR K
AT IICTs 3L B T RO Vst AE = 4 20l
OVsIEFIICIs 2 U7 f I 4 i PD-1/PD-L 1t
PR R AL B e R A A i B T AR B (single-
chain variable fragment, scFv)[IOVs™ ** 17 igiva
IT, SRS TR AT R ().

OVsth il LUF| I A 1 AUICTs.  5PD-1/PD-L12E4LL,
IEL BT N 20 il 8 TR ) 100 o 42 52 A ——— R 7% A0 44 L
ERFEZARIFKIECH A1 (NK cell lectin-like receptor
subfamily C member 1, NKG2A), 7] PAFEF & X NK
21 R RO OV TT LA F JHINK G2 A 83 2% 1
M ARHLA-E”Y, B 7RNKG2A/HLA-EAS 25 s 4] 77 1
HOVsHITT R BABE AT

OVsids A] DAZERFAIE 11 SR AL il e v £ T S e Ao 25 o
HOHIFT R 105 Gtk R E & R R My vk ) &
3 [X (phosphatase and tensin homolog deleted on
chromosome ten, PTEN)TE£)40% 1 i 5 B:4H g8 o 47
FEAR, I WOFPISK-AKT (i P Mg Ik UL i,
phosphoinositide 3-kinase, PI3K; % [H#4/§B, protein
kinase B, AKT)I i A= il 4 TME. PI3K 1| 711
PD- 144 REAIHI5/7 /)N B Mg AR, (RAN3/7HH I T
iR 52 4R, S BIPTEN R A8 -9 iR i 2 4%
KA M5, H4OVs, PIBKANHIFAIPD- 140151
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Table 1 OVs in combination with ICIs or encoding ICIs by genetic engineering techniques

R TS TR ICIsTBE i L 21 e
TILT-123"" PD-1 i TNFafIIL-2 I
OBP-502"° PD-1 \ 25 Jigy 5 R MR
Ad-Cab™ \ YL #E [ PD-L1 Ef]Fc%Eé\Hi\‘(fragment s
crystallizable, Fc)
ZD55-1L-24"7 PD-1 ZRABIL-24 HEOFI
s VALO-D102'" PD-1 i CD4OLFIOX40L I
OBP-702"™ PD-1 \ TR 55 e
AdC68-spE1A-aPD-1" \ L PD- 134k SERnE R G R e AT
XVir-N-31%71 PD-1 \ 52 55 B 41
Delta-24-ACT™ PD-L1 #ifi4-1BBAL {4 dpRiail ki
CTLA-4" 4B GM-CSF W T 8 T VT o £ 2 € 308
T-VEC pD-L1M % IGM-CSF SR RS M S ST DA 4 e
[T — PD-L1M i FIGM-CSF R ST B RS 1 R
OVH-aMPD-1™ TIGIT YA FIE B X PD-1scFv JH¥E
PD-LI-BiTE-oHSV-1""" \ Eﬁigﬁpzﬁ'ﬂ%ﬁ%%ﬁ AURSSHIET % F
MV-s-NAP™ PD-1 S A | T BT A P R A R O R idpgsAitliiobi]
MeVac””! \ #IPD-1/PD-L1 $Hifk 45 E e
vvDD-IL15-Ro!"* PD-1 ZABIL-15F1IL-150 ol A ]
I i VV-scFv-TIGIT*" PD-15KLAG-3 LT Téﬁﬂ%@g Scﬂﬁ FIRIITIMES 45 e
(VV)-iPDL1/GM"” \ HAGPD-L1HLAFIGM-CSF HA. M. B, Mg
I Rz 7 75 Pelareorep’”® PD-L1 \ 6 08 i JR e
NDV-#i-PD-1%" \ ZMASPD-1411A LRGN R
W NDV-$;-PD-L1% \ A% PD-L1Hi 1k ORI
NDVhuGM-CSF®™! PD-1/PD-L1 i IGM-CSF 2

W, e f5/8/IN BB iR 58 4R Y.

SRR, AT ICIs 257597 8L OV 257G
J7, OVSECAICIsH R NERE T 97 3k, 7R8I A RE K 2
R LR IT IR PRREE H, 45 RS/ ROVS T RETE
R ICTs I & I B A B8 4 7 2. B B2, OVsil
BIE RGN IR AR 7, B WITFN-y, 2%
MXHOVsH &, OV i B F R IIIEIT
HORPY ROV SRR TR, M AR E K
G BE R RE T RE A MR R LU BV bR . Rk,
OVsH & A iRy KA Thaet ™,

2.3 OVsiliid hBliid ARy 7 B R B IR T 7

ACT 2 I8 L BSOS THH I [ f 1 3 A4 B s
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MM RZIRTT. ACTAE MK 5 G g o R 30 1 A (1)
J7 R, ABSRAE SEAARIR TR A RN AP AE RS AN R OB
IAEAS 2 CA S A1 P TME S48 LIS s LA

OVsH BT M ACTLE SR ¥ 7 2SR Al 451l
g B IL-12A1PD-L1HUA 185 B CAd Trio 5 it 5971
JiR SZ AR T MY . 2 97 7% (chimeric antigen receptor T-cell
immunotherapy, CAR-T)BXH, 7/ B = PS5 8
H R EIL LIRS ED Y, AL Ty R A BB R
R R T et R L. IR R, g
CXCatb A FEAA11 (chemokine ligand C-X-C motif
chemokine ligand 11, CXCL11)[¥ 98 i #0212t 7 B
T AL AR, e SR ki & i BTH3 (BT
homolog 3, B7H3)HICAR-TAIIE: I RILH T REA
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R RS, 7R AR, gRESCCHRa LR TR
45 (C chemokine ligand 5, CCL5)AIIL-12 ) 14988 i
FH5E T CAR-TYT 2. X A0V HTILs R T
BOEES, MR T CAR-TAE MR 2H 4 h B = 120
X LR SEAFLE R 1A B 41, OVSTECAR-TYR YT A A
AT S S AR B TILs, Pk AT TA0 43 55 FfA ok
CE ey s

{2 AT A OVSHTERIACT LA H s H
B s R, B RN R R REITT T —
FhREEHILE]. R AR E 8 RIATFN & 4t LS BLHE [
iR 4 i OV T DU i TR IFN S 804 77 P CAR-
T T

3 OVSTERR REEIRTT A7 AE R )85 B
FARIS

B Sy —FhmT &2 1) R0 2L A R o S T TR B A
OVSTE EL#%175 5 /M8 41 M A8 T 1 [F) i 38 1] DA IA I ik
DRI 20 B R 7, it s 2 52 I ORUE 25 00k, TR) LAt
P2 WOE FRAH bE A MR AR 35 R, FE IR IRHE AR R
EHWZMT REEE, flnatt. 4257 i
2 5 )

HAT, ZMAFEFIOVsTER Ml AR R B H
BT R4, & LA R $i4 (adverse event, AE)A
R O FINR N, 7 H R R 5 Y SCH-01 /) —
WSS 1, AR R AEFN92.3%, (HEA ML
31751 2 R 1) 12 75 (dose-limiting toxicity, DLT), JfH.
R ANEOY B WP R N M0 T SR ST 3.0 /10
(carcinoembryonic antigen, CEA)F¥ I8 FRZJ5 2 fiT4E
YIMV-CEATE LI RIS 55 K7 &8 N AR M ZERIDLT,
IF BRI BT BT RORY Y, 1R VR A R R
5945 PRI % 45 40 4097 TP D-L 10 i) 571 o] 4 45 Bt
MIIBA VAT IO ARG b, W5 B A U 1) 22 A 1 DA
T hF W 5 2H 23 PR 9B e 8 i A2 BB TME 1Y 9 98 K
?ﬁ[loé].

H 7 B ARLE I ARG i DG B X OVs e A 1
GO IRIE, (&G I PR T 72 K B0 %8 s 25 7T DASE
P2 I3 440 LR P 3 SR T I e T AR, S AT
XTHUMIR IR IT P AR SRR, SRR AT R T R
N HUAFF FEOV X fi 88 2 fg 1) 5.

252577 AT BB X OV ST U= A 5. OVsE

TR AV SR MR IR S P AR O 5. AERR KRS OVs
BF, AL LT H AR I X144 BE A O Vs [l [ &g
SENL, MITEGIOVSHIRCR, I Hk 3ROVt T #¢
SEFEE PR EEMIL AT LSR8 I S AT
Fegia M 3 AR N R KK e
RKRBERER G W A g B, 52
IOVSAS B4 2R, TR ik 75 2R F R P56 I
KIFRRIATT. T8 TS IR U 25 5 52 IR T fi g 7
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Tumor immunotherapy, distinguished by its broad applicability, positive outcomes, and minimal side effects, has garnered significant
attention recently. However, some tumors exhibit immune escape mechanisms, referred to as “cold” tumors, which curtail the efficacy
of immunotherapy. Oncolytic viruses, genetically modified viruses with potent anti-tumor effects, have emerged surprisingly and
prominently due to their remarkable immune-activating properties, capable of transforming “cold” tumors into “hot” ones. Current
research underscores that oncolytic viruses can enhance tissue immunogenicity by directly eliminating tumor cells, upregulating
immune checkpoints on the tumor cell surface, and activating immunity through innate viral properties. Furthermore, through genetic
engineering technology, these viruses prompt tumor-infiltrating lymphocyte recruitment, facilitate dendritic cells maturation, and
induce T cell activation. The consensus is that oncolytic viruses hold immense potential as facilitators of tumor immunotherapy,
amplifying the anti-tumor effects of immunotherapies. This review provides an overview of the current immune activation
mechanisms of oncolytic viruses, highlighting their robust anti-tumor effects in clinical applications.
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