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PD-L1 and TGF- cooperatively regulate tumor immune escape: mechanisms and advances in dual-targeting
therapy
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[ Abstract] While programmed cell death ligand 1 (PD-L1) inhibitors have yielded breakthroughs in tumor therapy, their
efficacy is constrained by the heterogeneity of the tumor microenvironment and multiple immunosuppressive pathways. In recent
years, research has revealed that transforming growth factor-p (TGF-B) synergistically drives tumor cell immune escape with PD-L1
via pathways such as metabolic reprogramming, epithelial-mesenchymal transition, and SOX family factors. Currently, various PD-
L1/TGF-B bispecific antibodies (bsAbs) have exhibited promising therapeutic potential in early-phase clinical trials, yet they still
confront challenges related to toxicity and drug resistance. This article systematically reviews the mechanisms by which PD-L1 and
TGF-f synergistically regulate tumor immune escape, summarizes the clinical research progress of bsAbs, and discusses strategies
for novel drug design and biomarker development, with the aim of offering new insights for the development of combined tumor

immunotherapy strategies.

[Key Words] PD-L1; TGF-B; bispecific antibody; metabolic reprogramming; epithelial-mesenchymal transition; immune

escape

IR, BIE R PEIR I IS TRt e, receptor 1, PD-1) 1 il 5 F10 A2 ¢ P 2E T B 4K 1
HA IR AL T-Z 1K 1 ( programmed cell death ( programmed cell death ligand 1, PD-L1) i 4] 5

[KFBHEI] 2025-08-09 [(#EZHH] 2025-10-30

[(E&TH] HiltE BRI EDT H (GSWSKY2024-59) , HiliA R RI%EBIW H ( 22JRSRA022) . Supported by Scientific
Research Project of Gansu Provincial Health Industry (GSWSKY?2024-59) and Gansu Provincial Science and Technology Program Funding Project
(22JR5RA022).

[1EEET] I, #id, fEBEEEI. E-mail: 3062167461@qq.com

“#AE1E# (Corresponding author). E-mail: jipuzhong@163.com


https://doi.org/10.12025/j.issn.1008-6358.2025.20251026
https://doi.org/10.12025/j.issn.1008-6358.2025.20251026
https://doi.org/10.12025/j.issn.1008-6358.2025.20251026
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20251026
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20251026
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20251026
mailto:3062167461@qq.com
mailto:jipuzhong@163.com

2 Chinese Journal of Clinical Medicine, xxxx, Vol.xx, No.x

FERKES xxx®ExA Fxxts Fxilfl

R AR R ) B g A A S BEL T 1 A 22 Rl o g v
JEIL TR, SR, PD-1/PD-L1 41 il 7 2
IR T E SEUR T SR R R R AR,
20%~40%, HIAT7RCRAAEN ARz R,
XA AT R BR A 35 U T I A 5 ( tumor
microenvironment, TME ) 5 i #4: UL N £ & 4 % 411
il 368 i Py A
Ak KK F B ( transforming growth factor-p,

TGF-B) J& TME YO IFER 5, TEfE %
" H, TGF-B s S T 4UMHEw . SifyT
Mif 2540 5¢ . TGF-B Al A E 4 AR ( LR R
R.OREAE SIS ) MR- FiE Ak (epithelial-
mesenchymal transition, EMT ) %48, 5 PD-L1
15 530 BT 15 U [F) R 42 I 2, 2 0F Mo g e 928 ik
W BT RRALE, BA L PD-L1 5 TGF-B
SR W 52 B )z O, H O BURR S M AR

( bispecific antibody, bsAb) . i A 24 A AF & 4
A, WY@K, PD-LI/TGF-B bsAb £ &k ik
B T ANBIAEIR , A HE Gy HE e B R 1] SR A AE
AL, HAEr, EALREE o, SHR-1701 %%
A~ bsAb H#E A G R 50 B B, A7 Al /) 20 H il g

( non-small cell lung cancer, NSCLC ) . %5 E ¥
S ST iR v R R A AR AR
X2 YA T e B A B L i 25BN B A AR 4
PR = SRR

LR RS MR T PD-L1 5 TGF-p fE TME

WY BRI AL, E T AR — SR A
YERTFI EMT 4558 BR OB SE ki, 4xTiTAh 1 PD-
I/TGF-B bsAb B & IR, IR AT IR ik
T S () A R AL R, B AR T R A A
IR SR S IR YT R B R L

1 PD-L1 5 TGF-p BEMZ414E R K EIR

1.1 PD-L1# %% AFERLEET#HH  PD-L1
VE J G 8 2 40 i) QB o 3+, FE AR BRR
DT 5% PD-1 454, 1a] T 40 Mo A% 156 30 i
55, IMYER: A B et 52 . By 1k ik B fa i I
o SRIT, bR 4 A Tl R R AL, 3 e Rk
PD-L1 4l T 4 5 fk LA SE Sl g e kot o L4
PD-1/PD-L1 fli/2& H fif i RFE 16 5 L2 1) S 2 A

MLz, EHAE I PR AT T I AR 22 Pk K
(1) PD-L1 #0550 B3R 7 RS AR ™ | 25 4L
526" (2) PD-L1 ik iy2s [a) S v A i A
PD-L1 J47 16 7] i — 2 G R Gk o s ™5
(3) RIEMFA R I/ (immune-related adverse
event, irAE ) , UWIfli% . ME{E5ERRE T PD-L1 #
FIFR T Z ™ AT PD-L1 1 3h 2535
W26 ] Sk S IR S HTR YT RS AR R

1.2 TGF-B ¢4 EEA L sk TGF-B A 3 Ff
WA, TGF-pl. TGF-p2 fl TGF-p3, H TGF-1
FEVA T e N S B i E Y. TR
% PD-L1 VA Y7 K35, Fay 25 1% 1 TGF-B #1 i 7)
DL T M AESR . SR, TEhe A& i 40,
TGF- 38 328 417 1) 210 it A= A< AR 1 40 A 0] T i 4 i
FEAEIE ;R R 2 50, TGF-B vl i of
EMT. {24, G 5mas gk s e i il 4E
i kR R

S TGF-B ARG T B 280 e, (H

G R A G E R . (1) BRZPRITRCR
AR (2) R4 bsAb iR IS TES TR, B4
Ahese e ve ki TGF-B XA FH U S 200 48 ) 1
PEXERL, L, WARSE PD-L1 5 TGF-B 1]
WEALE, RG] 3 FE TME i AH AR
2 KRR RS aE M, X TR R . R
AT R H A R SRR

2 PD-L1 5 TGF-g g9thEEEH &

21 Rff—fmxzhR RS E SR
(9 28 HAE 1 & TME B9 B B ARAE . ST 4EaFgT ™
KB, PD-L1 5 TGF-B il 7R . B Mol
2 i OC B R AR I — e e e L 4 (1)
e E e e e kit . SR, FEAS[R] BeRg S A v
PD-L1/TGF-B B[] 838 1% B S5

2.1.1 LB /TGF-B/PD-L1 %  FLERTE B UEE
YO E PR A, — 7T, FLERIE T R TR T
B VTGF-B1 5 5415 S i eF e A i is AL s
Fik, MR E) 785140 ( mesenchymal stem
cell, MSC ) HYfEMIEIRE Sy ; [HIEE, THAKIY MSC i
if 8 PD-L1 Rk i — {2 i 5 Jes 4 M iy iE A 1
5, OE BRI B, R AT O A
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I 4ERA ( cancer-associated fibroblast, CAF ) 437
P4 08 2 TP 4P il A o TG TGF-B/ER i R A A K A
+ 1 R I A B E R, R EELIR
MR, Uit —E e ik PD-L1 a3+ X 4k
M H3 #i /R 18 (H3KI18) KAFLMibBii,
FHSR PD-L1 B im ™ . Bk 2 ML SR
My 7 LI /PD-L1/TGE-p Vi, P[RSk 3 S 9
e PE AR 0 G

2.12 J§#/TGF-BI/PD-L1 % W5t &M, Mirs
BRHF A2A 521K (adenosine A2A receptor, A2AR ) |
BEHF A2B 24K ( A2BR) 454G, MG & S
4iff N TGF-B1 23k, TGF-B1 DL A4 )y =05 %
BN A PD-L1, Flid 5240 iiE S CDS”
T WRELZALY PD-1 ik, MmiFm i HEfk .
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o
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NNANAANANS

v
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Tumor cell

Lactate

) @ 4’_‘IGF-1 4—

2.1.3 W %% M2 (pyruvate kinase M2, PKM2 )
2R AT, MR AR DG E R
4y ( tumor-associated macrophage, TAM ) i Y
TGF-B 38 52 V4 P2 5 167 fif OC BT PKM2 114 3T 200 Jifd 7
B, TEAEER 22 PD-L1 Y3RIk . TER%
e, TGF-B {24l PKM2/ 544 S 55k biim K
¥ ( signal transducer and activator of transcription,
STAT) 3 BE&WEHAL, Bt BT PD-L1 1
W Sa A AR MR T, M2EL TAM 43
TGF-B1 [/ ¥ 3% & PKM2 ¥ 5 (i, it — 5] &
STATI #fefk, LAl PD-L1KE, FfiM
il [ 48 2501 (natural killer, NK ) 4ifAYIZIE,
LSS HUIIR G A

LOX 0«---

l CAF

— Activation

- -» Secretion

1 TGF-p/PD-L1 Kift— B X EEAMLE
Figure 1 Metabolic-immune crossover network mediated by TGF-$ and PD-L1

TAM: tumor-associated macrophage; MSC: mesenchymal stem cell; CAF: cancer-associated fibroblast; TGF-f: transforming

growth factor-pf; PD-L1: programmed cell death ligand 1; LOX: lysyl oxidase; IGF-1: insulin-like growth factor-1; MCT1:

monocarboxylate transporter 1; FAP: fibroblast activation protein; H3K18la: histone H3 lysine 18 lactylation; PKM2: pyruvate

kinase M2; STAT: signal transducer and activator of transcription; A2AR: adenosine A2A receptor; A2BR: adenosine A2B receptor.
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1 B HLH E % R PD-L1 ik, BAKE
PR S TF R ANE . 2R, FLERFCEHE B TR 3
5, LI PRI 1 ik 75 4 o TR0 2L 2 Ak 4R S
FHECZ T, B B AR b . TR AR D
) PKM2 B4R T “fF58a R , HImekE
W T L5 S WA s ST S 2R
7RO R A ol B AR E RS2 B,
T 538 5 5 B B A S i RSl . 26 B
W, AT IR YR, OCHEAE TORE TR AT
B ) R S AR R Ik S A A, T EEAE
Tz P+

2.2 EMT 4~%49 PD-LI/TGF-p s &yifldzpuk] EMT
S 0K 2y PR e A R ) DS AE T AR, AN
e Dt IR AN AR 78 . R BRI, 63
SRR A, AR EE MR F A, PD-LI
5 TGF-B 7E EMT #EF2 i A7 75 52 2% 1 3 n] 6 45 H)L
#l (FE2) . —JH, TGF-p nlitHgusTE =t
¥ PD-L1 335115 EMT: £ 5%, TGF-

PD-L1

PP£1B /

l DIAPHI
p38 MAPK
ATF2/c-Jun ZEB1 NF-xB

G e o)

B1 il i 3 16 #% I F-«xB ( nuclear factor-kB, NF-kB )
FSEK R PD-L1™ AE S HIEFLEE T, TGF-
B1 HAFEAISFIES 1 (protein diaphanous homolog
1, DIAPH1 ) /- S8HE E 845 A FIRE M 1 5%
i, MM 3 5% PD-L1 Ay 5% SE35 1 ™5 76 01 5L
t, TGF-B1 i 22 24 536 A & I ( mitogen-
activated protein kinase, MAPK ) /4l fifd I 5 15 25
M ( extracellular regulated protein kinases, ERK )
16 5 RN B P IR UL S 3 /A H BB B ( protein
kinase B, Akt) il % P [A] 5 #2 PD-L1 £ ik, it
EMT #H2°, 5—J7ifi, PD-L1 JRA]Z [ TGE-
B ik, HI4nTE NSCLC H, PD-LI1 i i #)fil &
FIBERRAG 1B, 4E4F p38 MAPK AY7G P, 38 i s
sk A F 2/c-Jun 5 4, AR 3F TGF-B 73 WA JF 7%
S EMT, HZI8 MR ARpE il vEmaEr s ™. o,
/NSRBI S, R 4N PD-L1
5 TGF-B [HJE BOE RABE A, PrlEH#ES) EMT 1Y
A7,

O

MAPK/ERK PI3K/Akt

PD-L1

EMT

—p Activation

— Inhibition

B2 TGF-p/PD-L1 5555 EMT B @ F=
Figure 2 Bidirectional regulation between the TGF-$/PD-L1 signaling axis and EMT

EMT: epithelial-mesenchymal transition; TGF-B: transforming growth factor-B; PD-L1: programmed cell death ligand 1;

PPM1B: protein phosphatase, Mg*" /Mn?" dependent 1B; MAPK: mitogen-activated protein kinase; ATF2: activating transcription

factor 2; DIAPHI: protein diaphanous homolog 1; ZEB1: zinc finger E-box binding homeobox 1; NF-xB: nuclear factor-kB; ERK:

extracellular regulated protein kinase: PI3K: phosphatidylinositol 3-kinase; Akt: protein kinase B.
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EMT 3 FEAEAS [R198 Ah ri ELAT 251 AH [R) A O St
RN S, PRI RT R ] 95 EMT B9 139K 5h
55 T R PR . EMT AHSGIAYT SR W A2 I
REAL TR AR DR AE T EMT 32 B2 A v B T 8 1k
HHLER M, I &z EMT S50l 17k
AL, IERE TS EFBE LR, KT,
ALK EMT AHOCoT A 7 2sh 28 Wl i A= Wb ks
Y5 SRR A PR SR v ) S s B (i
FLARJE A9 DIAPHL ) , M SEEX EMT i #2419
K VBT, [R) Bkt G PR32 ] EMT 2o 8 15 il
EHHLSUERE TIRE
23 Hiwipdzad® BRACUHTE B EMT &%
&b, PD-L1 5 TGF-B [a] (9 AH B4 ML A 25 K 2

Tumor cell

Smad2/3/4

|

SOXI18 SOX12

CXCle\, ZZCLZZ
II 5

CDS8" T cell Treg @

p-Smad2/3

P Sl RO, SOX Kbt (FF
H& SOX18 Al SOX12 ) L CHAEH (E 3A)
TGF-B1 —J7 Ifiiif i B R fb. Smad2/3 15 5 i [
SOX18 Fik, TR 12 X HAZIA CXCR4
MHEAMEH, it TAM 597574 T 410 ( regulatory
T cell, Treg) HY5EHE, JfH458% PD-L1 K% CD8'
T 4RSI REMH ™ 5—J71, TGF-p1 it Smad
{5 5 BT SOX12, I i F W 2 i A A= i Ak A
F/CCR4 HKH Y Treg $A%5%, JFWhA] 194 PD-L1 3%
B R ( TAM, Treg) HFF4ESril
TGF-B1, w]#F— ¢ i SOX18/SOX12 K ik,
TEBCEEERA, $27R #8n] TGF-B1 Bk 4 PD-L1 411
HIFI AT HEXS SOX 1R ik M HA IR TR .

Tumor cell

C/EBPp Smad4

TLR4
p53/miR-224
NF-xB

A TGF-B1
PD-L1 [.BAG-1

—p  Activation
— Inhibition

E 3 TGF-p/PD-L1 thEE=IE K
Figure 3 Synergistic regulatory pathways of TGF-p and PD-L1

Positive feedback (A) and negative feedback (B) pathways of TGF-p and PD-L1. TAM: tumor-associated macrophage; Treg:

regulatory T cell; TGF-B: transforming growth factor-f; PD-L1: programmed cell death ligand 1; p-Smad2/3: phosphorylated
Smad?2/3; SOX: SRY-box transcription factor; CXCL12: C-X-C chemokine ligand 12; CXCR4: C-X-C chemokine receptor type 4;
PD-1: programmed cell death protein 1; CCL22: C-C chemokine ligand 22; CCR4: C-C chemokine receptor type 4; EGFR:

epidermal growth factor receptor; ERK: extracellular signal-regulated kinase; C/EBPB: CCAAT/enhancer binding protein 3; NF-«B:

nuclear factor-kB; BAG-1: Bcl-2-associated athanogene 1; TLR4: Toll-like receptor 4.

TEAR R g 26 B0 v, PD-L1 5 TGF-p nl fE4&L
PR A S A g A (1 3B) o N, 7
NSCLC H1, E6 fir 8 F R AR B SR Je AR KR IN 152
& ( epidermal growth factor receptor, EGFR ) i i

ERK/CCAATAY 58 F 45 & # 1 B/Toll # 3% 1K
4 ( Toll-like receptor 4, TLR4 ) /NF-kB {55 5 2Bk [
N b JE PD-L1 % ik, 1 PD-L1 X i i BAG-1
I TGF-p1 By ik ; [, TGF-B1 id i p53/
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miR-224 i~ 4 Smad4 ik, fEdFME e, M FEHEF ) TGF-B )TN RE = MR & SE IS IR T
1113 TE 5 98 5 4 AN [ 14 67 s A 1l ™ itk b 1Y BRI AT 5 AR AW S A% 7 1]
TGF-B 3] 3 o 0] T 4053 W6 PD-L1 (4 OG5 7
S HF T4 Z-y (interferon-y, IFN=y ) “", M i ]
PRI A0 PD-L1 IR KB BIA{L 3.1 BsAb #9BFRE [ PD-L1 5 TGF-B 7£ TME
#7817 PD-L1 5 TGF-B &5 W 4% 19 & 2% P Ak TR R RIBL B2 B B B, bsAb BN & HUAS T
SR, i AR AR MBS IRIT T R PR, BHETC A 240k 25k A G R4S By
IF, 02 AN [ IR 2R B 0 1 5t 5 IR AR B (R 1) o BRI, #4254 ny I PREUE B
FHIE AT ROR IR B 5 22 v XU . MT7824 1 T ~
JibEE AR AE R OE L SRS B R T R ) T30 0 R 3 06 4% 2R W, HR LR i R
BITHIRCR . UL, I RIA 7 1T L2500 2 Mg ( objective response rate, ORR ) 4 3.1%~21.9%,
153438, TGF-B K22 i £85I AN bsAb 6 FPRARIE T, HIGSTF AR RS ( treatment-
IT R SEAR S, X T TGF-B fMidI A, §H related adverse event, TRAE ) &4 Rigm, &
RELIT AT fE TS A5 i, bR A KAl . FEIlG IR EEATIIEE] 7S e 3|

3 #¥0[5 TGF-p/PD-L1 1 i B4 TF SR

%* 1 PD-LUTGF-p XWHR MG R K ST ENIRRTAR
Table 1 Clinical researches of PD-L1/TGF-f bispecific antibody and combination therapies

TRAEs (=
Treatment .
. Target Cancer type Phase Primary outcome grade 3) CTRN
regimen ..
incidence/%
M7824 PD-L1/TGF-B Solid tumor Discontinued ORR: 3.1%-21.9% 12.5-34.0 NCT026995
15, etcm-ss]
SHR-1701 PD-L1/TGF-B Advanced GC I ORR: 20.0% (95%CI 8.4%—36.9%); 22.0 NCT049503
12-month OS: 54.5% (95%CI 221
29.5%—-73.9%)
SHR-1701 PD-L1/TGF-B Recurrent/ I ORR: 15.6% (95%CI 5.3%—32.8%)); 34.4 NCT051792
metastatic CSCC 12-month OS: 54.6% (95%CI 39140
31.8%—72.7%)
SHR-1701+ PD-L1/TGF- Unresectable I/l ORR: 59.7% (95%CI 47.3%-71.0%); 59.7 NCT048567
BP102+ BRII+VEGF  metastatic CRC 12-month OS: 67.7% (95%CI g7
XELOX 54.6%—77.8%)
SHR-1701+ PD-L1/TGF- Advanced BTC 1I ORR: 28% (95%CI 12.1%-49.4%); 29.4 ChiCTR200
famitinib BRIl +VEGFR mOS: 16.0 months; DCR: 80% 0037927
SHR-17014+  PD-LI/TGF-  Advanced 1l ORR: 15% (95%CI 3.2%37.9%); 294  ChiCTR200
famitinib B+VEGFR PDAC mOS: 5.3 months (95%CI 0037927
4.0%6.5%)
SHR-1701+ PD-L1/TGF-BR II Unresectable I SCR: 25% (all RO resections); 75.0  NCT045804
chemotherapy stage [Il NSCLC postoperative pCR: 26%; 18-month 984
EFS in surgery group: 74.1%
PM-8003 PD-L1/TGF- Advanced solid I/10 Pending Pending CTR202118
B/VEGF tumor 44144
DR30206 PD-L1/TGF- NSCLC Ib Pending Pending CTR202335
B/VEGF 024

TGF-BR: transforming growth factor-p (TGF-B) receptor; PD-L1: programmed cell death ligand 1; CTRN: clinical trial
registration number; VEGFR: vascular endothelial growth factor (VEGF) receptor; GC: gastric cancer; CSCC: cervical squamous
cell carcinoma; CRC: colorectal cancer; BTC: biliary tract cancer; PDAC: pancreatic ductal adenocarcinoma; NSCLC: non-small cell
lung cancer; TRAE: treatment related adverse effect; mOS: median overall survival (OS); SCR: surgical conversion rate; DCR:
disease control rate; EFS: event-free survival; pCR: pathologic complete response rate; ORR: objective release rate; CI: confidence
internal; XELOX: capecitabine+oxaliplatin.
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M7824 1 B A 2k i 22 KL 25 & 1) 45
(1) M7824 TEZJWHLTI LT EAFAESIG, 28k
BHWT TGF-B FAR B ZEMERR Sesze il , A ] Ge[R]
T E PR R s Ak, ISR WX e
FE PR TGF-B MBORRE I A 2. (2) 1
I AR IR BT, 403 W TE SR FH A4 X IR 25 4
CAnmAtERIER BAPT ) B R B BT R, of
— R TP BIE . (3) TE AR H T
v, IR RN A AR 25 AHE, BT REIHI S
TG TR B S AT REME

I, E A FWF AR SHR-1701 78 £ X} 52
AT 4 1300 AR e R B O R Y e v
TR AT A A A . AE 35 g R R
(NCT04950322 ) “"'rh1, SHR-1701 ¥ ORR i%20.0%
(95%CI 8.4%~36.9% ) , 12H EAFE (overall
survival, OS ) 4 54.5% (95%CI129.5%~73.9% ) ,
TRAE ( =3 %) KA K 22%; TE 32 HIEIKIA
7 O W A M T A P A R A R R
(NCT05179239) “rfr, H ORR H 15.6% (95%CI
53%~32.8%) , 124 OS K 54.6% ( 95%CI
31.8%~72.7%) , =3 %% TRAE k4% N 34.4%.
SR, ATy EAT KRS LT BE AL X R 36 L B
SHR-1701 M1 RS FRE

HAT, bsAb IAYT MG A 3B Pk bk L 57 R4
25 . irAE 45 PR RIHE LA B Sk 2 n] SE (A7 R0 A
WY RRMRMERET: (1) KGRI

wmgs  (2) PR RREiR;  (3) #/R
BRI BRI s (4) BSORSHETN TRAE {4

%, LIS PD-L1/TGF-B bsAb B AREE AL RN FH .
32 BEAE T R E TR bsAb 1Y
JR R, BRAIRYT ORI E BN BB A B M. B
i, A IR B REAE R & F 285 56T B AR A4k Jr
T HAIHUS T 2503k, —IPHil SHR-1701, BP102
( DURERBAHTAEYIZERIZY ) 1 XELOX (FRR5fbiE+
BRYPFIE ) I RERAIRIT AN AT VIR RS 25 H W
A TR ES (NCT04856787, n=62) 455

7R, ORR “459.7% (37/62, 95%C147.3%~71.0% ) ,

124H 0S %K 67.7% (95%CI 54.6%~77.8% )
— 3 I3 BF 5% ( ChiCTR2000037927 ) ““$FAf T
SHR-1701 BRAHK JE FAERRAT 1A 7 2 WAy e B IR
B (n=27) SRR FEMRIEERE (n=24) P

M7 5B MRS 9 B & 1Y ORR ik
28% (95%CI12.1%~49.4% ) , H7 OS 2} 16.0
A (95%CI 6.1%~ Joid:fhiit ) , ARl ik
80%. M U B AR = A IR i A8 E Y ORR M 15%
( 95%CI 3.2%~37.9%) , H i OSH 531 H
(95%CI 4.0 H ~654H ) o HWF5E 4
1 4 EC G &2 Thfig 5¢ % B PD-L1 BRI Y IR 45 937 H
. 2 SHR-1701 FiiE KR JRBRGIRIT G, SRk
eGSR HAAF R 3 4R

FERIT B AR R A o, — I T K 58
( NCT04580498 ) % 3 FI7 L sh S 5K 1697 )7
LR AT IRE . X 97 B A AT AT B 111
NSCLC # 2 & F§ SHR-1701 1 & 35 4 Bh Ak y7 7
X, RTINS ERBEFARI T . &R 5
N BE TR ARIL 25%, HAHSEH RO
YIkk (B TS amEskes ) ; FRE
HIIAR G IR E RN 26%, 18 D TLFfF
HAEH (74.1%, 95%CI 53.2%~86.7% ) L TIUT
B (57.3%, 95%CI 43.0%~69.3%) , WE T
RALIRYT BE AR REAE hy S A P T AL A AR 45

GaVEIAL R, REBAIRIT I Rl
IR R RN AFEZES . AT, =39
TRAE & EH (59.7% "8 75% ) #iws, EEIH
FALIT IR A B BEII ], T B8 B S b e
ORI - g ey, M T, BRak
KB R AL IR i, =3 9% TRAE &4
FH 29.4%, REKEE T RN T AR,
RIS R 1) irAE 2850AHL, SLAR REEE (k2
%) . MR IR (IR IR T RE DGR )
SN EST . IR R eSO, U R
PTG S (ARyr el ) PRAL L Sk
PO far 54200 RS (CAn-EBEdm s ), FETESLSLAE
L, R A e AE (JUIHOE R RR . AR AT 4
W) PRI 5 AR RS B

i BRTR,  HRiG REWE B G IR YT R g If:
KR AL RIS . SOX H &K e T
S5, B HE 5 W] B RE K PD-L1/TGE-B P [F] 15 5
B, R TT R WA SCEE W B . i, B
il TGF-B 1I fig ] 55 H 4K 3h 19 EMT #F 2 5 SOX
e SR PG, RIS AT 3 PR 4% TME () 322 5 1
P A A AR I AR . RO, RS HEARIR YT R
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(R HE—25TF & 7 M NS T R E T AERAE . SOX
FikiEal EMT RS 5140A), ik PD-L1/TGF-
B A mARYT IR ARE, bR R S
T IEE B AR (a0 PKM2 #1515 BB TR
33 #H—REBFERFARGFL N TIRITEL
Sz VR ) 8, RS BT R — 1R 2
FESVEPUR M FF %, ¥ PD-L1/TGF-B/VEGF )
fil5 4 PM-8003 £ DR30206 Ji/izfit:, DR30206
/NS (Calu-6) | Z5pdE (HCT-116) FIF
9 ( MDA-MB-231 ) 1 e g 25400 1
AR, FORPE T2 (BRI R AT ek DL ARk R
Pr) sSEEA AT . 2025 4F 4 A, DR30206 £ %}
NSCLC ) I b ¥ %: ( CTR20233502) 5% /i &5 14l
BAEGY], IFRAIE G AT IR YT 01T Ak i
[ R FSE . PM-8003 7E/)N L MDA-MB-231 il
fiti B g ( NCI-H1975) S A S AR 5L 78 rp 35 (g s
—ERBRE AR, IEANTAR G Z Rl sk
FEREI T/ IR RIESE (CTR20211844 ) “r,
2024 4, Tapia-Galisteo 25 JF & T—FHT PD-LI
H1 TGF-p XL BT Y bsAb[AxF(scFv),],
FEPUIR (scFv) HRIRSS K, H/Nor+4 (55 kDa)
RS A BT /b, 4 S Rt o - o W 1 K 15
B2 4% (trispecific T-cell engager, TriTE ) HX F B,
i 25 0e 4 B AN AE T B ECE HOK E (half
maximal effective concentration, EC,, ) it 3& F& 11X,
IFIE KNS (P=0.003) , Hils RN
(AT G
FEEPR L, ZRSETURMBETES H L
B, “fF94d A/ —Dimeprs” M&v N PD-
LI/TGF-B Myt iy FH g 4 ik i 2 = M. fil
NM21-1480 J&—Fh#[a] PD-L1., 4-1BB 1A I i
I (human serum albumin, HSA ) A =4 S44$t
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( NCT04442126) . %4 Filid 5] A HSA 45 &
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5 g A0 2 ) SR o R, SRR fE NK 41
Xt R A0 R S MR 5 T RE . 2022 4F, Carrara
S5 UMRGE T — 25 DU T BE T 40 M 1 B P Ak ——
TriT ECM 4[] EGFR, PD-L1. CD3 J [14f i/

% -6 Z /K (interleukin-6 receptor, IL-6R ) 1, AJ7E
T 4 MEHE B IL-6 {55, Rl i e+ X2
B . FEDLTS SR, B NAF A Y SHR-1701 #5
BRI, AT BT A HSA 455 LML
BN 2E R, B TL-6 5 S IR IR
fIG irAE XU, MTTITE H 28 38 i S0 0 255 S P
AT o e T R LA

AR G Y I R TR rh 1 R I —
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P& NER 2 IR E (97 TN g P [ 1 A T L N
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