5545 555 7 1] P R BE R 2 AR CA AR BRSO
202547 H Journal of Nanjing Medical University (Natural Sciences) + 913 -

o ERAA R FLIRSE .
BRREEIREATPHMRIER

MEREX FLHE &Y

AR RIS TR e, VIR IR 2150005 2R A BB B E IR BR e A NS AL TEIE JRM 215000
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FORA PR T AT ORI RN R o BCAE Ny — i ELAT 15 [ 3 SRR AN 22 i 2010 B (RSB PR Jo g, L S A I A 2R 1 v
Yok TR ERAR . AL G IALST AN G TV E A ARG T AN R AN RSO ™ 3 DA 75 oy 7 AR i 24 1 2 1) L, DR 3 D) 7R 0T R
WIRIRIT J5 %o IR 7 Concolytic virus, OV 1E A —Fh G I f e VA I7 T B, FEMURE 2 A0 AE T R 88 K5 18 1R 0 I e Jee 4t i
[T BOE AR 1) e R LA PUEE . H AT, O 280 OV B B TR VR T , Q0 B 4196295 25 Cherpes simplex virus, HSV) |
IR B (newcastle disease virus, NDV) 7K I8 [ 4 95 73 (vesicular stomatitis virus, VSV) . BRIZ 5 B (measles virus, MV) . 5 £
(adenovirus, AdV) FlI 2 2 (vaccinia virus, VV) &8 o JEAE, B2 OV FIR R 56 G007 A G T L AU T R &k .
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Research progress of oncolytic viruses in breast cancer treatment
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[Abstract] Breast cancer(BC), as the most common malignant tumor among women globally, has become a significant public health
issue worldwide. Although improvements in early diagnosis and treatment technologies, the therapeutic outcomes remain less than
satisfactory. BC, characterized by its high heterogeneity and multiple molecular subtypes, poses a considerable challenge to treatment
due to its complex biological properties. Traditional chemotherapy and immunotherapy suffer from issues such as insufficient precision,
severe side effects, and the tendency to develop drug resistance, thus highlighting the urgent need to develop new therapeutic
strategies. Oncolytic viruses (OV) have emerged as an innovative cancer treatment method. Their uniqueness lies in the ability to
precisely identify and attack cancer cells while simultaneously activating the body’ s immune system to combat cancer. Currently,
various OVs have been applied in cancer therapy, including herpes simplex virus (HSV) , newcastle disease virus (NDV) , vesicular
stomatitis virus (VSV), measles virus(MV), adenovirus (AdV), and vaccinia virus(VV). Moreover, significant progress has been made
in the construction of novel OV and the combination with traditional therapies. This article reviews the research progress of common
OV in the field of BC treatment over the past five years, thus affirming the great potential of OV.
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PERETT SN S5 THIAFAE 235 72 5, Fe il e ML
77 R EEARYE™ . Horh TNBC 2 5™ HE AR Y,
BAmERIEMERE, B A=A 2808 7%,
PREIEIT T BOSCRA IR B KUK =™ A, el
PLAE G 2 4 10 B2 % e R v, T DA b A RE 4 02 B
ML 1E G A (R R B8 mh R JE AT TG IX AN R
T BC B EARE , R Y7 i ok 1 5 K AR,
I, BRI ARG T G R 7R I A 78 ¥
IR 99 5597 7% Concolytic virus therapy, OVT) J&
— MIER 2 B SR T B AE T % PR A
(19K 2 H0¥5 988 9% B Concolytic virus, OV) # A2 H ik 55
BRSO I B AR S iy A, S R R 2
1B AR R AN O AL b F 22 57, iy A
DRI 10 5 L] SR e 200 L T 52 A v ik L
SR 1) RS A 58 (tumor microenvironment, TME)
DA B A5 5 18 6 45, OV AT LA £ 4 Rl O 7
I e 240 L e A2 A T AN S e L A A T A
52 J5 980 41 . v 2 1 CD 1SS CB BB K I 4% 993 88 2440,
A8 155 B8 2K o % 00 75 B8 98 R S 0k R OF 4 A

CD155, AT JifJes 40 I, 1F 5 20 o A2 R G il K
Jo3 9993 5 J AT LAl IS 23K T8 2R (interferon, IFN) Al
p53 A5 1 24 R T3 R 0 B, T M R 4 B ER T X
—IRARRIE R EPUR R N AR FE L
o B ORI T OVIY, T JE R IAE R0 % i AT LA
TS B0, 51T W 5T 0 L B R D R
B2 BEJE BT R I T VF 2 BAT A K
W T e 08 85, MITTZ R T OVT BINES: . Eed ot
FEEEPERRETARE Lo 202850 FA0H —
Tl R ARG 7 B A A AN A AR A A A R 25
T BEEIRYT B AU BEE L LARRORI R B,
A PR G 98 T AR T I L R OV AR 2 1)
ZREFE . H AT, OVT I 78 M TERI L B, (H
BEGT R mR A, R 1A T 4ET OV
a R A BT S OL. OVT BIZE 25812 2 78, G i
Jik~ B P9 A Bl K  IELTE PR 3 SR R a0 K R 3
AN BEARE AT A HE L T T BCIRITH
OV, L 4F 2K K& 11 i PR BT 38 E T 7 OV'T R H
TBCHIEKRE ).

1 BRIOV/=mixit EHIER
Table 1 The current approval and marketing status of OV products

Status Virus Country Tumor Year
Approved Oncorine™™  The only oncolytic virus drug still Head and neck cancer 2005
marketed and in use in China
Imlygic™™  The first OV approved by the U.S. Melanoma 2015
(T-VEC)  Food and Drug Administration
Delytact™  Japan Glioblastoma 2021
Adstiladrin™? United States Non-muscle invasive bladder cancer 2022
Rigvir®™  Latvia Melanoma, skin cancer 2004

VRT106™"  China

Recently obtained clinical

trial approval or achieved

Lung cancer, colorectal cancer, gastric cancer, 2024

breast cancer, liver cancer, etc

a breakthrough CG0070'  China Non-muscle invasive bladder cancer 2024
VG161™  China Breast cancer, liver cancer, cholangiocarcinoma 2023
L ov OV 5 i 8 4H Hu Xof TRN [ BRI PR AR 2 ok .

1.1 ARITAEXKE
OV % e XoF fit 983 200 i A v 00 1R ) 15 Ji B e
J15 FORF T 40 L G T, RSB T R A% 2 BE H
VR IT FB . BFFEATEI X OV b AT HE A TR LKL
&SRR HpumiE e, FEAHE 3 ML .
1.1.1 - [ A IFNZ 5@ % A4
CAHEMARI, TE T BIFN A 58 oL
A& TFN-B) BEAA 2501 55 /88 248 i 7 41, 5 OV e
12 5y M Uk 96 40 B I AR, I — R

I R BTE 72 7 » 76 B 7K 96 28 99 B (vesicular stoma-
titis virus, VSV YR IT A M0 i, IFN {5 5 658 51 T
BEFA MR SNV T 41 B R VR T S0k I IR R A
T8 32 g R i
1.1.2 M@4ssrmie s+

T I R B ZE SR R SR B TN OV H R
Bk HARFER F ), 15 OV REAE MR 40 i Fh o 2
1T 6 5 4 o g PR ) 2 A G fet ) (R
HEA, A FE R BRI R R A
PeIX — )8, Yuan 55" f A 7 CRISPR-Cas9 & 4t
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(i T 4 TR G B AL ] ) 22 IR o 58 T L, R 5 Ky
S b U BRI B DNAD , (880K 38 5 T 3% . Uk
41, Terada 55" ) F 240 &\ 4% (4 1) B 42 v] DLIE
RN AR R A S H K 3T RS
HIREME , 75 2l 299 B (herpes simplex virus, HSV)
ARSI RSB TORRIL RN R E A . LY
AL ER (0 5 B AR I IR B AN B (1) 2k K A
FIFRE OV i, B R EAT T A wRERY. Ak, R
THREIBARL R B Tl SRS Al 2 R T
P WL ALK 4 . Kretschemer 257 FH —Fh 4 i
Fe Y T 4E AdV SR Th R E] 1 LN T R 3) 7
RIS THANL Ko
113 ABETEK

BT TR OV A8 1% 41 i b 52 1) Fi 0 75 1) 22 BRI
B, A H I Re AE I Rg Al b SRS XURET 4 RNA
AT LLG] 5 Argonaute £& 138 1 A Sz e 6o ) e 40 A
RNA, AT SR N R BE R TR L) 2, OV
AE A AT E A T 5, 38 &5 0% TME 1)
BRIP4 . TME 2088 ] 5 K S R A R 1
Ho 5 S S, HU0 1) ik 98 LA AR s AT 5 5098 4 i
FET=P . BARIX )T e 2 IR OV 2 i e 4 fifa
A B (E2 0 B 75 5 1 4 i A R s [ AH 5 40 7
B RE0E o IR G 92 400 ) I (2 3 B e R 40 ™. A
T B 1k OV A% 5 BIE B4 B b, B0 75 7 AR 1 TR
AT MR 72 ]2 B e e ) B SR T, OV £E
S VA T R PR R FE 75 T I — S Pk AR, G2
XoF N AR R B3 PRS0 1 T THT o AR Mo 3K 6k oot

TEETZ S OVT 4 i oA 2 2 e s,
1.2 ks husk

OV Ht R AL = ZE A0 4% LUR L B
I V5 A A L, DT O 2 240 PR 2 A R 5 TR OB
PR I8 PN R 200 i, 3 1T PR 5 v PP 0 L, 7 5 e I
AL AR TR 5 3K ANASCRBEIAS Jirh 96 I8 (4t 1, 3 400 1)
AR L AR s W 5 AR SOTR 2 M o W 4 A R PR A
JL AN T 20 i 55 4 % R BE N TME, A RICHR 5 A 4
e S N AT 55 B 7 i R e AR D G T L R
A TR 5 A T R s 2 R T A A 9% 20 1A
2 9 S A2 AH 5% 7 - A5 R b e o S PR A, X
I35 R TR AH ML IR 0l ) 5 BERE I0E CD4" T 48 it A1
CD8" T 2 i, 3 1717 Xof it 240 g 475 S 1 % 49 5 Jd i
o e AL 5 AR B 1) 3 08 R S i AL, AT DA — 2B B ok
OV LR R
13 A&

H AT OVT #F 72 ()9 25 4 45 HSV. IR 2
(adenovirus, AdV)  Jit /& & « 2 J5 i B (vaccinia
virus, VV)  f1] 5% %3 95 £ K2 9l 5 (measles virus,
MV) 5 B8 AT 2 AH S B 100 S0 75 L W2l 910
7 (reovirus, RV) &l i 5 H1. VSV #7 3 % i 55
(newcastle disease virus, NDV) 45, ‘B 4115 B S 4F 1)
AR IR AE TR IT R AL T 2RI, B
FNREEEH B2 eV SRR )% RN A
R, i I LB 1 AR 250, T R BC &
Al A SR PR BT BTV B E TR R2 BN T
i 5 4R T BCHIT ST EE 7y OV S8 J HARER

#2 MATIAREOVIARIES OVERRENR

Table 2 Several types of OV and their representatives applied in OVT studies for breast cancer

Virus type  Virus name Mechanism of action Year
HSV G47A-mIL12"" Enhancing anti-tumor immune response 2020
AdV Ad.DCN™? The antitumor effect is enhanced by utilizing the function of the extra- 2019
cellular matrix protein Decorin to inhibit tumor growth and modulate
immune responses
\AY SG400-E2F/1L-15" Targeting the E2F gene family that encodes transcription factors and 2019
promoting the expression of interleukin-15
LIVP-IL15-RFP, LIVP-IL15Ra-RFP*” Expressing interleukin-15 or its receptor subunit « to stimulate inter- 2023
leukin-15-dependent immune cells
OncoPox-ING4™! The expression of inhibitor of growth 4 (ING4) can modulate the 2023
tumor microenvironment and enhance the antitumor immune response
VV40LH By expressing CD40 ligand, VV40L can activate the CD40 signaling 2019
pathway, promoting the maturation and antigen presentation of den-
dritic cells, thereby enhancing T cell-mediated immune responses
VGI-11-241 Interleukin-24 is a novel tumor suppressor cytokine that selectively 2020

induces apoptosis in a wide variety of tumor types, including breast

cancer
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Virus type Virus name Mechanism of action Year
MV MV-Hu191%" Activating immune effector molecules 2023

rMV-SLAMblind"*’

Targeting nectin-4 on the surface of cancer cells, directly killing tu- 2020

VSv mor cells, and activating natural killer cells, type 1 helper T cells,

and tumor-specific CDS'T cells

VSvds1! Inducing necrosis - like death of tumor cells, expression of immuno- 2020
genic genes, and activation of innate and adaptive immune cells with-
in the body
M1 tM1-mGSDME_FL, tM1-mGSDME_NT™” N -terminal domain of gasdermin proteins (GSDM) promotes antitu- 2024
mor immunity by attracting lymphocytes to the TME
> BCHESOV FE TME H B 3 A AN 2 BRI T JERCR  Kim S5 OHIE ]

2.1 AdV

1E NEH T BC OVT #F TR OV 2 —5, AdV
A] HC AR e P O I o A B 10085 ) % 52 553 o Robert
SEEUPEAL T — R A A2 S5 B T AR R AdV,
2 1k Fifk AdS/3 AR 4B GRS NN ILE [ 3 s
A, 45 B R R %00 55 48 BC 41 o B 1 R 1 VAR
PEFH, 16 1E 5 LR A0 G 36 1 . AT BT AR B,
HHE 1L SRR H ) e A A0 3 AdV IR
VERIS2, gbAh, RN AdV 52 S Jes 4 i B A 5 e %
P RE ST I SR NPRE £ Naveed 55520 Hr
THRE 1 MG EREAS AIVS2 EAR =R,
7R T AR SR IR T AU A TE N A B . Lia
SEDNE R P AR E ol fE T 02 TME, i 3648 A bt
R G R4S 32T T AV PR AR

IRZWI T EICHAT T ADV HE, AngZ5 Ik
T A a4k R 9 7% AdSF11bSP-Rantes, 78 /) R,
AL e e A R R R 88.33% 0 Li U AL
T HEH AAV(AD-VD ST 2580 B 2= N 0 IR YT
ZHM SEE S5 BC AL 52, 25 SRR B Ad-VT fg
A A ) A B G A . PE [ AR 2K L 5 TNBC
R B O, AR TE 2R (1 AL 7E VR JE 1 1 A0 HE
G Py A Rk OGS VR AT, R I Dong 25570
AdV 5 H S5 4, Wt 70 0 7R 5 A0 25 e 02 F JE [ i
HHE, $0 58 AR, I il B2 L 3 SE K TNBC
NERBAEAE I . Xu SEP U KT FRORT AL AdV
(AdLyp.St 1 mHAdLyp.St) , 7 A BC 4t % 6l [ /) B,
RAY R 5| T 5 AN BT R B B R
22 VV

VV 2 — Rl U () XUEE DNA 9% 2 , 1 DLZE 41 ffg
JR R, B ROR I S R A, AT DA N K I A
R B, I B84 B 2 4 i Qe ™ (H

TAEAER VV EBIE SRR 25 1 5 R fe
L, BASRE W B P A e . BEERAE
FUBE BT T R BRI ), 2 AT R T
4 P4 NV k2R &R (Tachypleus tridentatus lectin,
Aphrocallistes vastus lectin, white-spotted charr lectin
F Asterina pectinifera lectin) [f] VV £ # , Zhou %5
AL 1 EAIHE BC A P B HUR S 1, A Aphro-
callistes vastus lectin [¥]34 54T M8 50 158 S5 B2 30
o EHTITIRE T —Fh VV X8 G2 A L
5 W) B AR T i e 440 i xog 52 e A4 40 i A6 T A 1
(programmed cell death-ligand 1, PD-L1) #JIill 771 5 &%
PERIWE J1 . WFFE R I, 1200 75 RE X N TNBC 41 2 1)
PD-L1 3k, F{E3E CD8" T 4H o 75 i g 4H 2 v (1332
T, H R R 2 H vV B I I O sk T e
i, 24 ) 300 i A MRCR T 75 p21 5 T
ARG 73 1 R T BOAH LA D, AH p21 BRI 12
THUEEEIE VV B 5TME AR E . il
AWFFCR IR, p21 RS R 4] 23 s BC 41 i Y 3 5E
LTS, FFH 5 I g B V'V B R A e
2.3 HSV

HSV /& — T X% DNA i 355 B IR 230 T
A 4N H B S: DNA O HIR AL AR e o e
TR E 54158 LA A 5 W 2 1 1 I 5 U2 LR
'ELLHSV-1 M HSV-2 B A A4, Jh HSV-2 Jl %
YA BRI A 5%, 1 HSV-1 5 1 f Rz ik e i
Ko HSV-1 C#) iz F T HF 4 1 OVT, SR 1 /£
It R IV FH I A AE — Se Pk ik, 090 B0 TR ) 5 %
P AR S P T R R ) I 2E A R, R
H T BCIRIT I OV I K ATl 3e A fr ik — B R &R .
OV G471-mIL12 % i F 40 i /v 3K 12, REAS T K
i 40 IR OR B R e . AR/ B TNBC LAY o,
PRI TR 2 PR T IR D AL RS, 3 S e A iR
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T, ek 2 R AN B P B R SR G 2 D 4 L, ¥
I Je BN H B S IR G A 2 25 3B 2, TME HR R SR AT
WO AT RS B0 38 B0 S A

5 [ B B 24 0 WA B FE R O AL HE HSV AR e
FE T %, (B REIT R EBEIR T 80E #, R IE e
T b8 f R 25 P . Noh Z5'7 58 3 RNA W 7 4 AR
AT HSV i 25 HEAH OG5 FHE A, FFR 4RI T KOS S
4RI N . MR T — FlEi A HSV (HSV-d 1 1Imb),
L BT MBI IR IR 5 R AR R T 2 S A 45 1 3
VA NS E 32 A 4 LR B PR BHL I, $2 5 7 4 2%
P, P> T 3% A R RO I AR R DR 1 ik, 1
BT CDS* 4 Jfa 75 14 T bk B0 200 R (032 310, BTG 452 s
N BRIAETE 2 . A, BF 9T Nabi 2515 ] 5 4
FARIF R T AT HSV-1, K B RE B8 5 ML AR i b
IR S5 N, ¥ 1] e R B, 50 T AT D s ISP ik 2L i
T E Wb SR RIE . Nectind & —Fh g A1 26 Ht
&, PZAATE T 2R, B AT, £65 Necting (12
YA IR X5 A IR« Andrea Vannini ] A FF & T
R-421, —Ff iy BERE S PR £ X Nectind [ HSV, B8 L
TH I A AR, TR IE AN, e A K T
W 58 HSV -1 95 35 52 1] F0 4% 5 15, UL37 JBd It M I 7
C819 7 £t F A FH &8 OC B B2, 5 1w o 2 A= i &) 9
Clark 25738 5 5 417% # FC819S 1 VC2C819S, W 7t
T UL37 BBk % i 5 gK/UL20 25 A 2 A9 A HAE
o 5330, VC2C819S & il A 71 5, 1 FC819S
TR YL 2> 5] 7 5 S 2 PR T D - 0 4T 4 9 TR IR
Foh. RAETELEZ R HSV HAK, (B 5 125 20
e 8 TR T 2 Kol TR A% . Hall 50
FIgE 7 BAEFRHE B HSV, 45 53 8K, ¥ 1 HSV A8
ARG BC AR, FRER N5 T IR TR .
2.4 VSV

VSV J& — P AE B0 M 71 X ssRNA Ji B, & X0 1E
WAL T 2 IFN 500 25 08 P E o BUKE, {H X i
6 AT PR 0 A UK, O A T e R R A i P R
H7. WEFUR A T VSV ] TNBC FIRE /7, 7578 &
AN ) TNBC 40 g PFAl 7 B4 VSV (VSVA5 D
(1) 200 B, B8 IE TR B 8 2 S PR R T
W HE R A T 40 (natural killer T cells,
NKT) A1 CD8*T 40, VSV K FE T 53 HIIR 7 ROR
TXFfXT G g2 SN RIS M R B, VSV 5 G2 A 25 pst 011
7] Gimmune checkpoint inhibitor, ICD 5 A H A 1 51
TNBC T RLHIE 3 I B A o a2 = A A
A VSV B A BRI 2845 780 (MS 1R) FE 57 (M) 85 (H F 7
A, BT VSV R MR I BC Al R, 45

SR IR P A AT DA I 1 e AR ) O
HH Beclin-1 3R 51 i FWRI5 S A ARAE T,
2.5 MV

FLAE 2006 4F, A i 4i5 H MV A IRIT BC IR
7o — T AR 2 R, B e — P BE A g R L R
(carcinoembryonic antigen, CEA) '] MV (MV - CEA)
J& » BC 4l & MDA-MB-231 fEAR AN LT, BF 578 34 18
ST R TR A AR, WK T MV-CEA 744 9 1)
U R BE J1 3545 1 4518 - MV-CEA 7E 4R 4144 P %o
TNBC #5845 1R 58 i 7 27 . H A, X 807 FAL 7 Y
i) 25 PE AT 98 A& BC IR Y7 1) 2 B R 3 2 — , 3 A A
FLFR A, MV ek 75 42 78 52 i fiil B 728 1 bk e 2 2 4R A
BC. 2 i of B 25 2% 0 e, B 4 i (R SO . Zheng
SEUOTRAE B T — 20 MV 55 Bk Hu191 7T DL I
55 BC 20 08 1 | 410 14 AN ik R 5 2 U7 TH
MU R FEBUIR A, dE— 238 7 Mv H T BCA
ST A G LA T MV ke % oo B A D)
e P BRCA1/BRCA2 J& R i A7 i e 26 35 Sk U 1 BC
Y IAE S 915 MCF-7 F1 CAL-51 2 2 (1) Mgk
AT A W FUAE B MV kB39 P A AP T BUA 2L
HoZe 4, X T8 24 BC AMJ 13 41 i R 235 5%
a7, B — MV I AR R G TR . L
2 B HLS Cursolic acid, UA) #& — Fh BC 76 97 {5 3%k 25
Y, W FLEATTIRZR T UA 55813 BCAREA) Nectind [
MV F4t BCHUE MBS, 45 R R B, 7k 4h 5 UA
I 15 FH AT B [R) 38 56 MV X5 N BC 4 R A5 4
WEAh, T R kE UA B B AR A ) FH B2 5
s FLIG ASE M, B S s 9K AL — BT R
T UAYPKRRF, RIVH B 24is b &, S
MV EAG AL B [R5 5 BC 4 i T e Y.
2.6 NDV

NDV J& T 11 X ssRNA i 8, H o1 AF2240 tk 572
A MHINDV 22—, et fli BC A T, 78
TNBC ZH fg =, AF2240 n] 38 ik i 45 A [7) 480 i PR 5 19
AT CB U] (1A 22 6 1R 43306 5 5 B 8 v IR
R 40 f5 8 IO AT 72, AMHA 1 #5985 40 W 45 Bt i gge 1k
R WG AT IS 5 M 2 & B ) SUE B 1 e Rl
DL L A1 % B3 5 1 fi 8 3k 44 P i) BC 40 ™.
2 2 T s Y 0 T A 2 DL R LA R
3R, IR A ATP AR A KR 3G B 1 32 B R & ok
Vo T HOE TR M 3845 1T R — Pl oA 28 ) B i 8 o
W& . A HE ST T NDV S BC 20 b e i 12 1) 5
M), 25 SR VB 7R NDV /B 1) 4H 232 0 HE OB v
P IR ER RN ATP 3 52 DL R BR FE 00T B, BRI viE



© 918 - (IS VS N 1

455571
20257 H

R ZE BRI, (R A ISR BN I 4 PR sema ™,
b, AW D-H 85 CRRE (— M7k O
TR 00D SR B TR A, 225 558 1 NDV e
FVER™ . WHCEATN T #E— B4 S NDV R R
RO, 1% Hoth AT T BRI 0& . Ortega-Rivera 0T
fii 7 EZLNDV £ BC /)N U AL 4TRG24

R HAFAELR AR, 220 4> B 45 24 7]\ 2 ik
/it ZH 2R e J g R AR AR AR BN R SR A 1 pe T
RV 19 0 g (U1 2, T YRe P 4 24 0 D 2K

3 BAITE

3.1 Birigss

BT BC [ JE 57 P, B — 7 iR A AR SR A
o POk yT 78 % DK T8 4 I 1 =] Bt 2 2% A5 1F
YR, AT READ ]SS RSN, 5 B R
PRI AT ™ o BRI OV I7 ik ST AR EE &
T BCHIRYT , & — Bl EL /T SRR TT JEng , 3
FAE H At RE R IT TP AR B RS . i, Mori
SIS T 19 0 SR 24 O S R R, 128
HAH KRBT L AE G TR LU R, 5 OV I
JENH T AP ITT 2. Berry SR NER AL T Bl 55
R 5 RV IS N AR TNBC J7 1 K7 2. B
TN, %45 A R TE TNBC 41 i o J B I 3 3 o
FAY 20 B T [ B SR 0 B 1) A2 0 2 R P 3 1R
Wi 2 Jm A B 7T K — il microRNA AE i (4] 7
AT B3 SRR A G, IR 1 HARTHARIT BCR
IRE ™. B TR R AN, EH R FH R T H
H AdV MIFRBEBEIZ IS0 9T BC HYST 2%, 45 R IR,
PREria T 5 2 A 1 BC 40 i IE BRI 1 IR H A
Jf PR I fe (1) B 1. e Ah, Wang I %05
B HELERS, WS TSR BCRER
W& BT T A A IR Bl A B UK —Fh HSV
558 S O 5 3R v T /0 B R 4 I Y A AR
FHNKT 4t ¢ P BA K BC i i 4% /1N BRI AA TG 260
32 OV 5ICIEA

GBI T RIS T i% . $E IR P
WAL AL T %2 4K 1 (programmed cell death-1, PD-1)/
PD-L1 S22 % T 94k E 20 LA S 0 4 19 1CT AT
I RACRE AN e B ) S ey R 1 BN
TAE BCAEWN 2 M AER T SR EAT I I
PRASCRE R Dy 25 T i D] 52 B4R KB ], fn 2% 475 44 T 4
J B FE 3 L TME Hh G2 #0120 g i) 53 46 2 LA
Je NCT G2 fiff AR A8 ) L7, {45 K& TNBC 8
Tk N — ICHIR YT 3R &, T EMAMT VLR IR T

ICT 9T 8. OV HAG 16 8 4 52 1 R0 V%5 it ik 98 4 P
(RRF 5, (R BT TME F S % #0, OV R A 75 98
AIRP. EFWFFIERH OV 1] LLYE TNBC #5674 b
55 TME 1 S e 40 A, 3 mT BA_E 38 BC 40 g PD-L1
(P2 15, BEGE ICLYT 2 Kk, OV A1 ICT (4 & ]
RE S T I TME % 2 30061 (04 6 0OF WS . Zhang 55
WEBH T AdV 540 PD-L1 FA4T4H 2 P T 9k B2 40 f AR
P-4 WA AT DA 2 ) TNBC AR 7R r . fi
JERKIFEK AL Tang M T Smac-iU3
T IR 8 (VSV-S), TR 97 JE A7 /1N BRUASE AL 1)
TNBC, H 5 ¥t PD-1 HU A BCA B 5 5 & B0 iR
PD-L1 Fik T+, IR ), 32 1 AA75.

3.3 H# 4 4t/ 4R T(chimeric antigen receptor-
T, CAR-T) %m fi. 57 ik Bk &

CAR-T 48 J 7 A R e %36 97 1) — Ff 8 22 )]
B, TE M0 g v T H A R0 (HAE SE Ak
IR IT T I 2 P RN s AR R A s
4 52T R G 2 00 ok P R P P A A 1 A il
SHEUT RBRARAIELE R H AT R 2 Bk xS
VIR 17 CAR-T 40 By 7 v v AR AR L e . OV T35
R IT MR LD DU E CAR-T 40 S0, REAE St
FIH ) TME Ff 4 35 48 i 25 7 D) e R 4R 45 5 DL
B IR S A I, OV 6] 41 A ¥ B R 2L A4 A T
5 B R 40 B HE T R SO R AR DS BLJEN. R 2
WFFEAUERA T OV 5 CAR-T 4 7 y2: 5% & fili F o] 48 5
U AR . a0, Zha SV CUER] T HSV-1 2@k
i 1 i JRs N T 40 B 922 Vi M TFN -~y (%) R T80 RT3 o
CD-70F5 7 1% CAR-T AR AETT R o Evgin 5
TR, M5 CAR-THH LS &, VV i LUE 2 i3t
o988 7 5 1R SR G132 S RF CAR-T 41 s AL A 240
BEVE I SRR BRI R B MR S B A, A
WF TR, JEIE AdV 55, CAR 7T DL R /e T 41
FRIAFIE, 4 T 240 i B % #8 [) 30 I 40 P, 38 7T LA
H4 58 CAR-T 40 R 47 AP AR v P,

3.4 5NKTEA

NKT 2 A8 5 S W T bk B 40 B g — AN B, 78
i 96 G 2% M R A8 o o R HE AR T g
SR T A AN [F], NKT 2328 [ 5 1 = HE T 40 i 32 o
BE PR Vald-Jo18 FTA K Va24-Jal8), AEB R
AL ANE T CD1d Fr 230 P 5 A A5
PEFEARD O, BT DURE AN M B 1 o T BB R AU R
SO B O NKT A B 0k Rk, O HL
NKT 5 R E #H50 l T T 29
AFAE T B R ) 1 55 P R0 R B A A R R s, B
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FeZ N RV TG AR
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