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[ Abstract | The oncolytic virus (OV) therapy utilizes natural or genetically modified viruses to specifically target and infect
tumor cells, leading to the destruction of cancer cells by the replication of the virus itself. This process also alters the immune
microenvironment of the tumor transforming “cold” into “hot”, and mobilizes the body's immune system. The effectiveness of
oncolytic viruses in anti-tumor therapy depends on factors such as the type of virus, host immunity and route of administration.
Immunotherapy aims to activate the immune system and exert anti-tumor effect by relying on autoimmune function. With
the development of genetic engineering technology, oncolytic viruses can enhance the anti-tumor effect through gene editing
reconstruction, and can be used to treat tumors alone or in combination with other therapies. In view of the limited efficacy of single
application of oncolytic virus therapy in clinic, the combination of oncolytic virus therapy and immunotherapy provides a new
strategy for tumor treatment. This review started from the types of oncolytic viruses approved in the clinic, characteristics and its
anti-tumor mechanisms. At the same time, it combed through the treatment of oncolytic viruses in the clinical trial stage, summarized
the combined treatment strategies of oncolytic viruses, especially the combination of tumor immunotherapy represented by immune

checkpoint inhibitor (ICI) and adoptive cell therapy (ACT), and put forward some thoughts and prospects of oncolytic viruses in the
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anti-tumor treatment in combination with the experience accumulated by the project team in the research of oncolytic viruses.

[ Key words ] Oncolytic virus; Immunotherapy; Malignant tumor; Immune checkpoint inhibitor; Adoptive cell therapy
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(oncolytic virus, OV ) 7L 1EHALEIA
PHE—2L NG, OVHLIMIE IR YT A H AT &
PR Z—, OVERG SREEIRIT I T ilfE K LY
Iz KT . OVIE—ZE RN M e 28 5L B T el
M EE, AT PR TE IR 2 4N & O B
Ted A ML LA, O AT IO AR g 2R SO B kb
JERRE, MO MERIT iR T Xz — o AR
M, FR—25 ) 0 P IR YT R RS A AT B T I
ZAE N IIEg i A 5% (tumor microenvironment,
TME ) B2 SEOTROAFM . Hi TN T#
HRM M E L KOV B E R, aJLLE
TN 52 o Jih R SR E ) G BR A  5  A R RE AT
ATME. RO VER G e iRYT vl 64T Bl T 5o ik
SAIE S IR YT TP B BT . AR SO WO VAR
BLE . FEFHIRAR . BRA LHG S e A A s 41 o 57
( immune checkpoint inhibitor, ICI) | iI4k4H I
J71% (adoptive cell therapy, ACT ) S5 HABS LAY
Il IR 7 T 2R R I OVEX & i
BIT IR S B s T R AR & 1.

1 OV#tig

OVREMSAEAIF IE & Al mr 4,
TR 5 e DR 5 R e b SR R e e 4
MR FEFC I . 2012250440, fii
B A ARUFNAR SR AR S MEAR R TE R R T R (56
1ROV) #4717 R IR, R AEYHR
WG BE S R, SR EEIR YT G R Kk R, B
HAFORI R THEERE S (B21R0V) |, WfRis
# (adenovirus, Ad) . H4RENEEE (herpes
simplex virus, HSV ) &5 0] DL o 3 PR T 7% g
SCIAE AN R R ] . B3ROV TR
2AROVIYZERL FAS G T PR S e B, LA
SRR B8 ) B R S g Y e
11 & REILAOV

E NOVHE &R, 20054H1013k45

FE 6 24 O B A R v I IR .
Fr b, 20044FRigvirdeFr B 4E W3R HE FH FiR97
BRI, 20154 T-VECHKF 3 1 & i 25 i 4
)5 (Food and Drug Administration, FDA )
HEAEH] TR BB A 2, 20214E Delytact
( teserpaturev/G47A ) 7 H ARSRALH FI697 &M

Rigvire: 1 H7 i 2 IV Latima 2y 5] #F % (1) — Fh
K2t BN UGE ECHO-7 I 8 7, 76
RigvirfP il PRATHE ST Al AR, 0L 2 Jib e
%5 S NS TE BRI C A, 2 ol e g AR
A Z B F,  RITE MR DI BR AT 45 T Rigvir
PANAMTREE . ENT19994F i
i & IOV i Oncorine (H101) J& T-H 4 AS5H!
Ad, T20055 RHL ] T %54 BB Bk iy Jo
I LAS-FRELE ( 5-fluorouracil, 5-FU ) | Jii
B AT BT I I ) B R R . AR
SRS ) R, HI0UR N EE ST REAS A 3
i N CD8” Tibk L AR IS i, R AR T
(regulatory T, Treg) WKELARML LAY, TG 5R
FEFPPEAET 8 -1 (programmed death-1, PD-1)
PAHLHUIRIT A, T-VEC&E A HSV-1 1148 %
OV, Zoidd BEPH g 3 hin 1 JH: oo yeg 22 45 O R ik
PRI G e RN . T-VEC/ZME—3k15 £ EFDA
HEMEREF TR RIEAYOV,  H AT IE 7E Sk 20058 i
A . e . RREBRIR AN . R BN A
R L M8 25 FR A P N T-VECHE T 9 IR R
HZIENIE, Delytact ( teserpaturev/G47A ) J&1E
S2fCHS V-1 3RS -, XFICP6IE A7 3 R M ik 1Y)
E3RHSV-1 1Y 0 G47TA TR RIPIIE (1
By) . MR RRARAEIE (T B9 ) RS R AR ] K
Jg (1) MR IE e T
1.2 & THRRBEAGOVA LB A 5

HHT, A 20 8 00 Im R AT FIG R 65 1E
TEHATH, W WS LLAD . HSV RSG5
7 (vaccinia virus, VACV ) ZE H{CER A DNAK
7, DL DIM B8R ( coxsackievirus, CV )
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MU #: ( newcastle disease virus, NDV )
LR EPIRNANGEE . BT 25 10 [ A R
CVHINDV A5 R IRAG T I B H 2L e 4 o 5|
RAPERN o e B DRI BE PR IE H 480 B B T 1
R EE IR AR
1.2.1 CV

CVRE—Fh L IEBERNAG T, JB T/ NI
Mm TR ER R . B R/DIYRNAKEE ,
WETFRAQEN — tmiAkxeh., Hp,
CVA21E 8 Z W5 T4 MR YT . CVA21
18 o 5 g R B4 k4> F-1 (intercellular adhesion
molecule-1, ICAM-1) PN Vi 4h A4 3ol Rl 28 i
HHF (decay accelerating factor, DAF ) {551
NI EEIFHNEE G MR AL, PR XL
— Z | FIKICAM-1 FMIDAFR SR, dndkL
JERIPERE e . A, CVA2 LRI AT L
AT E (interferon, IFN) HFHEER, (24F
S g kA S ANEIA S LR, RIHCVA2 LA F
BEHICHREIRIT
1.2.2 NDV

NDV ZRIK R EE RS RIF i m oL, 2
— i AT G SRR AR X PR 1Y B BERN ARG B
ND Vi 1o 1 25 2 I il 52 A sl M BOME 485 5 0 5 1
IR ZE A, b5 8 o AR sl pHAR i
PERRA R AN 1 i T IENAS S S i o ik
B, NDVXJe 4 i B A B A E T, Il
JiJed A0 B XS NDV i) Sk g F 52 il B, [END VAT
A BT MR YT
123 Ad

AdJs TAdRIAdE, J2—FhOUEDNAJC A I
WaEE, HAZASEE A AR, AdPHE
FARBRGROR R . NG RS A . vT [
SRR T ARG FE N AN M . 25 5 RIS BB YT i
AU P (e S R B AR ) R R IR T
Ak, ZWRGZ)E TRIPUARAY IR RERS B 5
OVIMZLRE, PRI 1 36 7 F PR i 444 5 o 7
Yo iR R A E A
1.2.4 HSV

HSV/E—Fl A2 298100 nmfd o IEAUEELE P
DNAJGEE . T HIHSVATBF I i sy, U H &

T-VEC. G47 At TS 70 o tesh, 5
VF2 HA AL 5 A 2RSS A (R T AR TR, HSVE
Hatgpszik, I HEA) i B,
R R I HULT AR, Hik
U8 FTHS VOV AT LU FRTT AN RIS 7 (1Y) g
1.2.5 VACV

VACVE—Fh AU DNAW T, AR, |8
Frm e R s, HILHEAH 190 kb, 1E
SHOV, VACVEAMAFFIPLT, 45 RIFry#EeIk
WEEMETT A B . RAF SRR ir: . i
H AR F A RIUAMEIE A RE 1% 7, 1X-594
JE— K IETVACVIYRTAZOV, 55 by Ji 8 il 32 )
JFIE A GM-CSF X B- UM BESE R, 251 R
R O PR KR N T ST IX 594 TAYT
[ . S5 RmE . B I B e IR R A N g
EHR
1.2.6 HAth

bR T LA TER IR EESN, A PN EE |
BRSBTS . ZERIREE . M1RIRIGTE FIUE 86 K 5
RIGRFE LM Y, WA R R
KR I i ey 1, A I PR sl R T v e 2
HE KW, HHEECHARENOVIEREZY)
2 OVHEIH AP AN I FTIAIR

OVHREMS FLE AR A, tHARAE IS L
Rbagss, AFEIA S0 KA Fad o, (Rl
W VA IR e AR SO B e . 255
FIRRFSE " AT, OVAEAS SR IE 20 A i 2
T, PRoeHm R AN, 3 S G A RN
WmESPUE R, HSIURGRRE, JRE R il
JAREAR A I i, DTS A e A Y
H .

2.1 OV AN B b0 e,

P T B R 40 B B IE B B R BL D 2 85
OVAS A5 5 b JER 4% 9o 200 ik 117 /S 52 i) 1 % 400
R P A e O s W e s N O <1 )
PRGN, RN BE DA T HE R T RE s A Bk
PR SRS P AN M e DL ) A Qe R
MR ST, DRI B - IR AN Ry S P A AR Y 2
G, DR R R AR, i, R e
A SETBENT 551 Ad5-3MBE ISR S P41 s i 9 400
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HAE K IR R T . OVIERYLR IR
ARG EE . BT O EA A [ R
S IA, i — 2D IR S R AR, AITTRICR
Hopson
2.2 OVAUATIE %92 2
22.1 OVIFFICRWPEL

R 22 B0 6 A7 AR T S 5 30 ) P TORE B
H 200 OV LA S A RNHOR R . OV
YL, JREEA TS . AL TR AN AR 1 5 S5 e AR
F5r FHE (pathogen-associated molecular
pattern, PAMP ) BETEE ERZERS Y,
ok 75 S AR G A A PN JB ) 9 N A 8 D 4
JE#ET- (immunogenic cell death, ICD ) ¥
B b oR S, S 3 e A0 AR A 1 A OC
FH#iz ( damage-associated molecular pattern,
DAMP) ' AR R RWT, 5 R 4ii
TS5 R NN 52 AN IR], e 4 L TCD B 1)
TR SISO B o X LEDAMPHIPAMP
[E] A He g2 A I A U 2 AR B S L i 4
PR A R LA SE B BTG S e AN o T ) e 2
20 A 33 fivh 2 FAS-FASLA5 5 28 S0 B e (4 41
JL, 20 AN B R B 7 A AT OR SR
TR 2
222 OVIFERGUMIREIE 1 e

OViF & bt I e 2k o7 1 2 3 2502 i 5
PETIAR L 40 A0 1) 200 i B2 o o 20 e i
B BT S 2 0 3 5 200 it A BS DA 32 S A ZAH
M A 1K (major histocompatibility complex,
MHC) JEX SR, IF5] &R R
LT 9 EE8 200 L 37 2250 DS o Mg e D A g
waE, MHC 1 Z83R35 S A 0 R 8 2 b
JeA Yo e Y B AL, R 2R T HEovVE
BT A B RS ICPAT Y FE R (ANT-VEC)
AR LE A0 P AR OGS R I T AR &2 o AT If PR
AR R 2 R, OVl LISTIRGLIE N T A4k
S BREE , PR DA AR AL Tk T A0
b, I A BT bk U 20 B A E g 5 | bk L 4 v s e
1, IR LLOVARE Y I 2 me i 4k K 712 7% 2
Jifggd, PRI FRIAMHC T 2855719 Bilied 4 B 12 2
R DR, R ZAPE LRI CDS™ Tibk T 4

A IEIEBR . AN, O VIR E i TR AR
RE, 5 TR M BIR T A R A B ok AR B R
Poik . BEEERTSE 1 KWL, oA R R 05
M B 2 ) S B RIER L (1) A R 2 78
2.3 AURILIE A o SR A S I S JE A

i Je P AR e P s B S ) RN 5 S R A e R
B SERIEOV LI S U > EE R &R .
—J7 T TME [ 28 A0 A2 3 B 952 1 5 1) Jif 98 240 L i)
TOMNFRRER , IF5 1 A M A T R A9 1L,
3 —J7 T JC I B A 1% 1 AT T R BHE S
B 52 1 FI R 20 M A R s g . L, TRYT 4
SR T 25 - g 240 - 1 = 2 TR 52 4 AR EAE
FH ., BIFESR 75 RE R 08 2 i RN 42 R S0 e 4 M i)
IS, It E UMb E ez, B,
O VB YL 41 g 7= A= A TFN A AL X 7 SR 4 I 0 G
SERWKCL AR, S5 Rd 4 MR et pE T B R
#&-1 ( programmed death ligand-1, PD-L1) AY%
O A B 2 B A S SR, N
PR ATCIAYT Pt T 354l
3 OVHIMAiEE

A1 W 45 25 IR AR R O V IR R & A5 51T I Rg 48 H
M OCHE, N ZE HRTRH W2 =X,
k45 25 BA BRAEARXT T | A (] I JEk e e D
SEFNFERS LRSS, & BT iR, oA dn
MERE 252 . BBk N 45 245 I B T 25 25 5 0R
FEF XA [ £ B A — 2 1L
3.1 BA%Y

Je8 N 2 2552 B RTIG ARRe h f UL R e,
HA Bl TP R B 1o 25 ORI 26 28 33 50 1) e
R X VA7 =1 R 875 D 3 S AR - A
RN . FARBEA PN EH T-VECIRY i n] 1]
BRI T B ~ IV M 1all] 28 0 2290 g 1 5k XURS: B
f25% 7 — T AR AT IR T C ~ V3 B (1
ZIH T bIIWFSE 2% H 10K OrienX 0107 5 2] i
TS T, TER LT N AR TR AR
= EIFD AL 199 P9 45 24 1% 7 X FH T-VECfR
JrEE R AR, IOV NS 25
BEARNRIT RS . (AR TSR MR A 2U% R .
W E T B g o TIREBERAAAE T 2 7t , (i
OVHFATIE N 45 2 AFAE—E I Ry B o
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3.2 #Hhks

FEI IR, $IKG 2520V I —Fh 4
25775, il B OVl LL[H] R i 1)
S R ke RN R Y o AN K S R DT, —
FERREE e R DR . BRI, R KE
SOVIE, T B R sE SO DL SFIE . il
VLI 1% A A S e 2R R A A5 R UK 7 B 34 J%
Y b IR A e T s o VE B, M DLIA B EEAR Y
JTRL . PLALOV Y 4= B 38 % SR & H I o2 (34
R AR T A A B A L AR TR A B
WHEOVPURISE ) AL AT E AR E A
BERGOVIR/  FIGTIAVERT, S8 T A A ik
BB 0 XPOVHEATHE T AR MGE 2 SEBloV
B ki ik ) 22— VACVIEHA: G i rh 2
A N VR EE (intracellular mature virus,
IMV ) IS LR EE (extracellular enveloped
virus, EEV ) PIFPERGLIE R 2EURL, IMV 5 (K]
ML B R S BURW , EEVA —)Z22k A T8 3
YUY AMEE, SR L B 2 R i MAE M A b
IR, INIMHGIUASUREEE -, e8]
e 5 VACV EEV RS JCHE AL PRAH SC A B R A 7
e TS IR R Il
33 Hpbsrzhi X

H A N 25 25 TR DK 26 25 5K s 28T 1z if
5%, HAWM G257 AR R . Bk sh ke
20 Ad-p53I5kG AT RT3 i v T 1 bR 4
Mg B AR AR LA, Bk a2 R e
58 P B i T T 4 Ad-p 53 B R A BRI R 2% fit
KUY T AR RS S, B NE
ISP R B e BRAR IR T IR AR, BRI
VESHARE ATETT IR K B T RIFSE 12 &
A AT E S 08 SN I MG TR TR W U CIN
PEBIEAE], OVIYTCR & N4 259N R 2R 7
I ST ) —Fh S T Az ANV S A, o
FIKCXCRAM P2 T A ML RE IS A SHLEF O Vit 1%
BN CERY iR b 2 L7/ L A Bl U N B
R/ NRIER R
4 OVEXEHREBTHRIHE

i 968 B 9 97 12k 3 ek B R T B i 9 A 9
7 - e Al Jie 98 106 R ML S BB R AR, LS

ICI. ACTZ:, #— ) FHOVMELL5E 4 5 IR i iy
S TP RN G R R B R B 5 S A T bk 2 4 A T e
s OVIESICIERACT ] LIS TME, {2
NS ORI i IR R 2 WY N R
SEEEE S TR AR . R AR 38 I IR e e
J# ( ClinicalTrials.gov ) #%20234F10H31H K
Bl B, S 1 78T EIBY B (1) 5 O VA SE I
ARG IEE VAT, Hh 45T S BEA FBe 167 A
Koo FEIXLRIG T, 38FHOVE MM TIAYT
SRR, EAEREEE . LI
o . WEbRE . R . FLIE R A,
R ZH s b T R B . BAREREMNIE
TESEATE L SE A OVER B TCTER ACT I PRI 56
WKL,
41 OVERAICIEJT

LCLA YT IR I R iz FH 3 2 AL $5 PD-1/
PD-L 15470 F 40 At B P T bk B0 20 A A G 40 ) 4
( cytotoxic T lymphocyte associated antigen-4,
CTLA-4) ik, RAEIGK LICTH N ek A T Bk
AR A IR TR YT AR, (RBRZGIRY T I BV 3L
FABR, FAAEIFERVEMT 2 o drial 4 i R 1)
OV EHTME N 4R, 753 M PD-L1
TR RS Y, AT REICHAIT Y
I RYT 2. 7E # 28 B oJ /N BRBE AL o R
STDNX-204 Uk 35 5 2 B LR BTN EES IR TT
Fb B0 A 95 2 sl B DT R SR BTIR T I A7 15 R R
w Y — i e R IS T T-VECH
FRUC AR BRHTER AR YT R AR T D) bR R 0 R R
MTT R A, 5ol AP TR SRR L
BRARTT AR B I B L R . iR roE e
ROVERAICHAYT il LAMCE BB E YT RL

SR, —IHIX-5945K A B AR 0 5t S i 58
KEFIRTT MR YER R4 B iy T/ 1 3903
i O R, 5 SEEFDAMER R L E e =
LARIT TR, BRAIRTT IR o s T
HAE (NCT03206073 ) 70, [iE4s SR W] ek
FEOVHICI AL G BN 5 B ik . OVEAZHY
RN 5 DA S ICE 24 1) e A AL A D S ) A
[i] Fof 75 2F — 25 € 2% ) BH VA 1) T 1 2E s i
Yy, WS IR ATRIT LG ks AT
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Tab.1 Ongoing or completed clinical studies with OV and ICI or ACT therapies
Immunotherapy type Oncolytic virus Combination agent/target Tumor type Reference Phase/status
1C1 Herpes simplex virus ~ Nivolumab Advanced and/or refractory solid NCT03767348 Phase /1
(RP1) tumors (recruiting)
Herpes simplex virus ~ Pembrolizumab Advanced and/or refractory NCT04348916 Phase |
type 1 (ONCR-177) cutaneous, subcutaneous or (terminated)
metastatic nodal solid tumors
Herpes simplex virus  Ipilimumab Melanoma stage Il or IV NCT03153085 Phase I
type 1 (HF10) (completed)
Herpes simplex virus ~ Ipilimumab Malignant melanoma NCT02272855 Phase Il
type 1 (HF10) (completed)
Adenovirus (TILT-123) Pembrolizumab Platinum-refractory and/or NCT05271318 Phase |
platinum-resistant ovarian (recruiting)
carcinoma
Adenovirus (TILT-123) Avelumab Melanoma, HNSCC NCTO05222932 Phase |
(recruiting)
Adenovirus (DNX- Pembrolizumab Brain cancer NCT02798406 Phase Il
2401) (completed)
Adenovirus (Ad- Pembrolizumab Metastatic NSCLC NCT02879760 Phase I /11
MAGEA3)+MG1 (completed)
Maraba oncolytic
virus (MG1-
MAGEA3)
chimeric orthopoxvirus Pembrolizumab Advanced or metastatic solid NCT05346484 Phase |
(CF33-hNIS) tumors (recruiting)
Reovirus (REOLYSIN) Pembrolizumab Pancreatic adenocarcinoma NCT02620423 Phase |
(completed)
Reovirus (pelareorep)  Nivolumab+carfilzomib Recurrent plasma cell myeloma ~ NCT03605719 Phase |
+dexamethasone (completed)
Newcastle disease virus Durvalumab Advanced solid tumors NCT03889275 Phase |
(MEDI5395) (completed)
Vesicular stomatitis Toripalimab Advanced solid tumor NCT05644509 Phase | (notyet
virus (Revottack) recruiting)
Vesicular stomatitis Pembrolizumab Refractory NSCLC and HNSCC  NCT03647163 Phase I /11
virus (VSV-IFN 3 - (recruiting)
NIS)
Coxsackievirus Ipilimumab Uveal melanoma metastases to ~ NCT03408587 Phase |
(CVA21) liver (completed)
Vaccinia virus (JX-594) Cemiplimab Renal cell carcinoma NCT03294083 Phase /1
(active, not
recruiting)
Vaccinia virus (JX-594) Durvalumab + Refractory colorectal cancer NCT03206073 Phase I /11
tremelimumab (completed)
Vaccinia virus (JX-594) Ipilimumab Metastatic/advanced solid tumors NCT02977156 Phase |
(completed)
ACT Adenovirus ( HER2-CAR-T HER2 positive cancer NCT03740256 Phase |
CAdVECQ) (recruiting)
Vesicular stomatitis trained immunity NK Advanced solid tumor, relapsed/ NCT05271279 Phase Il
virus (OVV-01) (IBR900) refractory lymphoma (terminated)
Adenovirus (TILT-123) Adoptive TIL Metastatic melanoma NCT04217473 Phase |
(recruiting)
ALVAC MART-1 Anti-MART-1 F5 TCR  Metastatic melanoma NCT00612222 Phase Il
cells (terminated)

HNSCC: head and neck squamous cell carcinoma; NSCLC: Non-small cell lung cancer; CAR-T: Chimeric antigen receptor T-cell
immunotherapy; TIL: Tumor infiltrating lymphocyte.
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A, Kleinpeterss ' F5EIE A iS4 PD-1
FUARIOV L OV E ST PD- 196 Y7 AT LA B 4
M d g A, e BRI IC T A A S PR 2
FEHATOVHUE Tz —

4.2 OVERA-t 4k b 2m i J7 3% 06 77 I 963

ACTH WIRGST 7 AL 355 e 152 1 Ik 2 41
( tumor infiltrating lymphocytes, TIL) JA¥7. T
ANMEZ AR TAEAET ( T-cell receptor engineered T,
TCR-T ) HML7 i FR G PR Z KT (chimeric
antigen receptor T, CAR-T) Zifiyrikss. H
A, ACTEZAEIRTT LK FR Ge A E g vh S i
i, ERT SEARIE BT ROR AR, R R T
Pk 2L 200 A R rh iR T O R R R B A R A o 1
TME ', i 23 8 i i OV Al 3 1 430 41 ffd A
R S M v Al e v 300 2 Sy
i PE TV LA g Jhe v BR AR

21 i PR - 2 106 7 TMEE B 2 1 i R 4 E T 4
MOAETH R e ekt . ARSI, SRR
WFEIA A 2-21 (interleukin-21, IL-21)
() VS 96 A 92 3 1 TE MR VR 97 Hh s 1 5 CAR-T
YR A R DM RIVE . O — I sh Py A A
55 1 i TNF -0 fITL-2 (19 098 Ad AN TILEG &
T, BRAIRIT AR RCE O T M 25 4
Al DR D /2 5 R T 2 400 e A i e e 0
WangZ "2 URFSE B, Bl FHCAR-TH )7
AN e A A S5 B 4 R /)N B AR i R A K
B 5 CXCLIVE MR AABR A 45 25, %<3
W KR CAR-TH M2 I A4 s /E H . X
THOVSE 35 i Jag 10 I ash 1% ] A4 35 ACTIR T 3L 1K
RIRIRCR . Yeds 2l I A TIL S i3 0X40L
FIIL 12OV A7 2 H s ik 2 4 A i A 2 Ak A 40 i
RN (antigen presenting cell, APC) , 3
B TIL AT Ak 7 1k A 25 B S8 TR Y7 sk, A
g5 ) A CD19RYH I VAC VY ity 41 e
AITERTE A CD19, 7E5CD19-CAR-T4H i3t
FEFRET, Tk 20 0 B A B B o 2 ks, SR
—ITIEAR LG, SRR Ik I R B
A TCR-THI YT i W B AL 45 5L, A B
¢ 1 ROV 545 S TCR-TAN LG T 2 (0 28
/N, TEEERZERARYT /N USSR T 8 R

AP TE IR I HAEAA K

ERRIALIR A IRIT R R b, ZFh
OVEL A ACT IS T =M PESS R . Rosewell
s L) v R R A LR K PD-L BRI 5
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