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Abstract: Tissue factor (TF), a transmembrane glycoprotein expressed in normal tissues, has a variety of
physiological functions in embryonic development, hemostasis and non hemostasis pathways. Studies have found
that TF is overexpressed in a variety of tumor tissues and promotes tumor progression. Kaplan Meier (K-M)
survival analysis showed that high expression of TF gene was associated with poor prognosis in renal and
pancreatic cancer. Therefore, TF has received extensive attention as a target of tumor immunotherapy, and a
number of antibody-drug conjugates (ADC) drugs have entered the clinical research stage. In this paper, the gene
structure, expression, biological function and the correlation with tumor of TF were systematically elaborated, and
the direction of drug design for the new generation of TF-ADC was proposed, in order to provide theoretical
support and development direction for the drug research and development of this target.

Key words: tissue factor; function; tumor; targeted drug; antibody-drug conjugate

FeT 2024 A BRORRE G T A, Jm e i R N
Frelsg &, HAPR R N 1 3 20T 5 R 2 — 1,
I, FERA BRI PUm A2 e < 7. 21t bk, 5
[ £ i 25 0 B8 BL RS (food and drug administration,
FDA) itk () iE 7 V5 35 R W RE [ 67 25 W) 3 e

AR E: 2024-12-23; &[] H : 2025-02-26.
*J@ W AE & E-mail: huangruijing@tasly.com
DOI: 10.16438/j.0513-4870.2024-1277

EWZ, SR TT OO UM T T AN E BT R
JrEP, BEE PR IR ELZG Y (antibody-drug conjugates,
ADC) RAF [l ARG I BOR B, UL ADC AR R
Gy TR VR IT 290 I A ) A ST L. ADC 2
VIR G 7800 A% T DU R ) K5 e 25 B 03, A
ASCASE 24547 v 200K A 3 3k % b R A, T L 92 ot ik R
LB, S AS BB, 52 5 259097 28
I, Bz ORI R YT . BIH AT LE, FDA



- 1382 - 22224 Acta Pharmaceutica Sinica 2025, 60(5): 13811389

CLHtLiE 15 3K ADC 259 b1, ¥a 97 B8 s B 45 70 A0 % 33
(cluster of differentiation 33, CD33).CD30. A\ & 4 &K
F %Ak -2 (human epidermalgrowth factor receptor-2,
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TF 73T U218 47 kDa, H A & 6 T NRYE
P 1p21.31), 78 A AR Py LA =Rl (A7 /2 42K TF (full-
length tissue factor, fITF). & X A ¥ 14 TF (alternative
soluble tissue factor, asTF) LA S it & A E BT 3% 7= 4 10
A8 T 1A-TF (alternative exon 1A-tissue factor, TF-A)"
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FEAE TR TF JE R B e s oA, #4027 1AY, Ak
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Figure 1 A schematic representation of the mRNA splicing
products of tissue factor (TF) gene. F'3 gene encodes six exons that
form open reading frames; five introns are removed during mRNA
processing. Three distinct mRNA products are produced, each of
which contains coding sequences. It results in the production of
TF, asTF, by excluding alternative splicing exon 5. TF-A is a
newly identified transcript of the TF gene that is produced by an
alternative splicing mechanism involving the first intron. This
process causes the incorporation of a sequence from the first intron
known as exon 1A into the transcript. Red: Leader sequence;
Green: Extracellular domain; Yellow: Transmembrane domain and
cytoplasmic domain; Orange: C-terminal region unique to asTF.
fITF: Full-length tissue factor; asTF: Alternative soluble tissue

factor; TF-A: Alternative exon 1 A-tissue factor
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Figure 2 Differences in the expression levels of 3 gene in normal tissues and tumor tissues (data source:http://timer. cistrome. org). F'3

gene encodes tissue factor. ACC: Adrenocortical carcinoma; BLCA: Bladder urothelial carcinoma; BRCA: Breast invasive carcinoma;

CESC: Cervical squamous cell carcinoma and endocervical adenocarcinoma; CHOL: Cholangiocarcinoma; COAD: Colon adenocarcinoma;

DLBC: Lymphoid neoplasm diffuse large B-cell lymphoma; ESCA: Esophageal carcinoma; GBM: Glioblastoma multiforme; HNSC: Head

and neck squamous cell carcinoma; KICH: Kidney chromophobe; KIRC: Kidney renal clear cell carcinoma; KIRP: Kidney renal papillary

cell carcinoma; LAML: Acute myeloid leukemia; LGG: Brain lower grade glioma; LIHC: Liver hepatocellular carcinoma; LUAD: Lung

adenocarcinoma; LUSC: Lung squamous cell carcinoma; MESO: Mesothelioma; OV: Ovarian serous cystadenocarcinoma; PAAD: Pancre-

atic adenocarcinoma; PCPG: Pheochromocytoma and paraganglioma; PRAD: Prostate adenocarcinoma; READ: Rectum adenocarcinoma;

SARC: Sarcoma; SKCM: Skin cutaneous melanoma; STAD: Stomach adenocarcinoma; TGCT: Testicular germ cell tumors; THCA: Thyroid

carcinoma; THYM: Thymoma; UCEC: Uterine corpus endometrial carcinoma; UCS: Uterine carcinosarcoma; UVM: Uveal melanoma;

wkk

TPM: Transcripts per million. "P< 0.05; " P<0.01; " P<0.001
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Figure 3 Role of TF in coagulation pathway (A). When blood vessels are damaged, TF binds to factor VII, activates X and reactivates
prothrombin, eventually leading to coagulation. TF completes endocytic function through clathrin mediated endocytosis (B). Clathrin
mediated endocytosis (CME) can be initiated structurally by some receptors on the plasma membrane, or it requires ligand and/or antibody
binding. CME begins when endocytic capsid proteins in the cytoplasm begin to aggregate on the inner leaflet of the plasma membrane.
Capsid proteins continue to assemble and grow by recruiting from the cytoplasm and interacting with additional protein adaptors. Key
adaptor proteins bend the membrane, thereby concentrating internalized receptors / ligands into a "clathrin coated pit" (CCP). As the CCP
invagination increases, the CCP neck narrows and separates from the plasma membrane through a fracture process. Actin polymerization
helps pull CCP inward into the cytoplasm until the break is complete, and CCP is released and becomes a clathrin coated vesicle (CCV).
Finally, the CCV shell is disassembled, and CCV fuses with endosomes to transport to specific subcellular locations, or can be recycled back

to the cell surface. FII-FXIII: Congenital factor II-XIII; Flla-FXIIla: Activated factor 1I-XIII
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Figure 4 TF promotes anglogenesis and metastasis (A), TF promotes cancer cell proliferation (B), and TF promotes tumor invation and
metastasis (C). fITF-VIIa plays a role in carcinogenesis in several ways: 1) phosphorylation and activation of AKT following PAR2
activation, which results in the conversion of inactive Rab-GDP to active Rab-GTP, actin polymerization, ultimately resulting in tumor cell
invasion and metastasis, and activate VEGF, IL-8, chemokines, etc., and increase tumor angiogenesis and metastasis; 2) increasing cancer
cell growth following activation of the P42-P44 MAPK, PI3K/AKT, and RAS/RAF/MEK/ERK signaling pathways; 3) via binding to ABP-
280 can activate the aforementioned signaling pathways; 4) increasing UPAR expression and consequently tumor cell invasion. Instead,
binding to integrins a6f1 and aVp3, asTF leads to PAR2-independent signaling and consequently increases tumor cell metastasis. PAR2:
Protease activated receptors 2; AKT: Protein kinase B; Rab: Targeting GTPase; VEGF: Vascular endothelial growth factor; IL-8: Interleukin-
8; ABP-280: Actin binding proteins-280; MAPK: Mitogen-activated protein kinase; PI3K: Phosphoinositide 3-kinase; Ras/Raf/MEK/ERK:
A well-established MAPK pathway; uPAR: Urokinase-type plasminogen activator receptor
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Figure 5 Correlation between F3 expression levels and tumor prognosis. '3 expression was negatively correlated with ACC, ESCA,
KICH, KIRP, PAAD, STAD and UVM survival. HR: Hazards ratio (data source:http://gepia.cancer-pku.cn)
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A7, ALFRER A PUAR R ADC. #E H FTUE — K
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ClinicalTrials. gov I 7% 1] TF $& s 25 W) KR 15 L2 5 42

FE MR I, AT IR/, 1 R 1.
4.2.1 Tisotumab vedotin £ Jy & 4> H M — Erii gy
TF-ADC Zj#), ‘& /& t1 4 17) TF [ 5 5 B H1 44 tisotumab
55 2 i 7 2% R F AL B 7T E (monomethyl auristatin
E, MMAE) il id ] 87 V) 2 ik & 42 7 3% 8 1 il . 2014
£, Breij &3R8 7 TF-011-MMAE K 4> 7% it, BA K&
2071 SRR 70 B AL Ty e B9 AR L 4 i
BRI DASCAE /N BRAA N 25 R0, 2 H AT, O 45RR 1 Il IR
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Tisotumab vedotin FL. 21697 5 K /4% % 7 3 £ 56
A ARA BT . I LG FE R B, innovaTV 3017V
Ft 45 5 5 T innovaTV 201/204>A( 10T, % {4
ORR (overall response rate, ORR) R4 20%~30% /45 .
274y tisotumab vedotin 13 £ [ 11 R 5 32 715, tisotumab
vedotin % 4 AL 72 — J7 1 A2 8 R 5 B0 IR 55 1
CL B FDA F1) N\ FEAE 5 5 [R] f [R B A4 7 S (1) 1 I JRU
RAMER W &, 152 62%, 40% £ F F 245 5% 520 5 {5

Table 1 Antibody-drug conjugates (ADCs) developed for the TF (as of November 2024). MMAE: Monomethyl auristatin E
Drug name/Category Toxin Highest status Indication Developer
Tisotumab vedotin MMAE Approved Cervical cancer Genmab and Seagen
XB002 Modified MMAE Clinical phase I Pancreatic cancer and cervical cancer Iconic Therapeutics
MRGO004A MMAE Clinical phase II Pancreatic cancer Lepu Biopharma
XNW-28012 YLO0014 Clinical phase I Pancreatic cancer and cervical cancer Evopoint Biosciences
ADCE-T02 Topoisomerase I inhibitors Clinical phase | Undisclosed Adcendo and Multitude

Table 2 Clinical data of tisotumab vedotin monotherapy. r/m CC: Recurrent or metastatic cervical cancer; ORR: Overall response rate;

CRR: Complete response rate; DCR: Disease control rate; PFS: Progression-free survival; OS: Overall survival; NR: No response

Study InnovaTV201 InnovaTV204 InnovaTV301
Mode of Tisotumab vedotin Tisotumab vedotin Tisotumab vedotin Tisotumab vedotin Chemotherapy
administration
Clinical phase v 1 v I I
Indication r/m CC r/m CC r/m CC r/m CC r/m CC
ORR 22% 24% 29.4% 17.8% 5.2%
CRR 2% 7% 70.6% 2.4% 0%
DCR NR 72% 0% 75.9% 58.2%
PFS/month 4 42 3.1 42 2.9
OS/month NR 12.1 11.4 11.5 9.5

Adverse events Peripheral neuropathy,  Peripheral neuropathy,

of grade 3 or hemorrhage, ocular hemorrhage, ocular

worse adverse reactions adverse reactions,

hemoglobin decreased

Peripheral neuropathy,
hemorrhage, ocular
adverse reactions,
hemoglobin decreased

Peripheral neuropathy,
hemorrhage, ocular
adverse reactions,
hemoglobin decreased

Peripheral neuropathy,
hemorrhage, ocular
adverse reactions,
hemoglobin decreased

Table 3 Clinical data of tisotumab vedotin in combination therapy (InnovaTV205)

Mode of administration Tisotumab vedotin+carboplatin

Tisotumab vedotin+pembrolizumab

Clinical phase /11
Indication IL r/m CC
ORR 54.5%
CRR 15.2%
DCR 90%
PFS/month 6.9
OS/month NR

Adverse events of Hemorrhage, diarrhea, nausea

grade 3 or worse and thrombocytopenia

/1

1L r/m CC
40.6%
15.6%
81.3%

53

NR

Hemorrhage, diarrhea, nausea
and thrombocytopenia

I/

2L/3L1/m CC

35.3%
11.8%
73.5%
5.6
15.3

Hemorrhage, diarrhea, nausea

and thrombocytopenia
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2y, MPEBH B E e, HEEZ T A
IT J5 7 AT gk Sl FH 254, 2 B DR R 22 4 S e
) R T B A 2

[ B2 BIT 9T 2 41, tisotumab vedotin 1E7ETT & 5 1
AR ER BT R A0 U 1R Bk B P A VR T S I
PR 1T 1 8F 78 innovaTV 205, #7725 &7k ORR 7 35%~
55% KA. Fe& A2 R E #FH M T tisotumab vedotin
P2, (B[R RE B AT I L RS SO I /N AR 2 2
S VL BN R OB, N AT B JiR K2 TF-ADC 1 45
Wt B ALz 4b. BAERZEH EE Rt &
PN BB, TR G IR IT IR/ P 8 A7 AERR
#ilo DR, J5 a4k 2240 4k TF-ADC 194> 1 i+, AT
PERIT R, KR E AW .
422 EISKRERM TF-ADC  HAl, Br—# gy
Yok, iBAG Hol JLEK TE-ADC IE A T IR T R B 46
— A& XB002. B A H Zymeworks 5 Exelixis & 1F I
R, 1P O I MMAE 1E A 40 i 55 4 45 2k et , 13
AT B UI ) 2 Ok 3 5 5 e R A O 2 1T A, DA 4R
1 TF-ADC ) %2 4= PE FUPT 2. 2021 4F, AR 4 Exelixis
Inc. ]2 18 [f] XB0O2 IIfi K 7T 45 IR, FDA & Aii 82 52 1% 25
FRRIE FENE T 24 R i, AP L 7E e V6 P SR J v 1)
VR 9T 3. 2024 45 K 3 1 A6 K 2050 6 4R 41
Ji 95 47 O BA B () A 9 1T, 9 7E BB I ASCO2024
S AT T H AR R M J A MR A AR
WFFTHRIPY, 55 32 MRGO04A . ‘& th /& I MMAE
B ZREEZTSRPLERET K, BArEEXEE
e [ B3E AT UIT 8 1 R AF 78 NCT04843709. 55 = 2K &
XNW28012, %= FiX # ADC 25tk A% . Hik
TE PR XNW-28012 /)N 53 - 43 4 FH B B¢ A2 4 TMALIN
FE, R N YL0014. 2023 4F7~8 25 1R824
i B PFH s (center for drug evaluation, CDE) A1 FDA it
ARG, FEH TR 7Sl . B RRmEE
Il PRAFF 72 527~ FL 7 TF 1 35 19 22 Fh S A8 B 7Y o i
DL T R PR, B e R R AE, Bk w7
SPERrE, HAarabFIRR U e Ja — 302 ot A i (1
ADCE-T02. ADCE-T02 f& — Ffi & J¥ 2 5 b /I 47T TF-
ADC, 2 B AN FE T $ 0 S A4 B T30 ) 700 83 A )
ADC, CIER KR | 56 [ AR 3N I R T R B B o
I B 7 R , IR A B B K PR ek > T X
ML A2 Y 2R, T T1000-exatecan linker-payload £ A
-6 TR B AT DUBOK 55 W38 80, 32 i 3 T A2 e
P, A AT RS SRR I 2o ML . HPuiR g 3
o HY I XU, B 5 R B8 158 T tisotumab vedotin Y
MMAE 8 % . X862 FAURHE A 22l vk 55 1 3k 3
HIIRTT 21k TR S, B SRR IR YT

B 1R 2 A P B R P B R 2 A B K 1 s R e 8 T
43 FH— TF-ADC #f & Ik

15 Z5 %) tisotumab vedotin & & 7~ H #1125 1) 470 1
JREIT AN, N B PR S 2 R T I BRI AR AR A
SR, TR I tisotumab vedotin fT 3 L1 %2 4= P B 2
I 7, AR BB )96 97 AT R 1 I 1) TS 24 1 Il A, 75— A
TF-ADC Wit B 78 70 5 R IX BB 3R .
43.1 HEZREM WRTATE, tisotumab vedotin BT I
22 4= In) R 3R mT AR OB . R, Zymeworks
5 Exelixis A & 78 4 7% J& tisotumab vedotin H F [ 554
I PRAS R 8L, §ifi 36 55 A1 77 568 « A1 e s HLAS 52 1
‘i I ) e ) B v FE AR, B2 1R TF-ADC #E [ 45 53 7
P A 280 1 [ I I M L XURS: o #E 2022 4 — TiE T
XB002 1 3] SE 44987 %% (JEWEL-101) H ) 28 — By
B b 1 A A 9 R R, XB002 78 £ A5 & K P R i
A R, VRITAORIIA B N AT 4%, AR E M, G
HE I A A R 2 AR, AR U 5% 3 7R PR o T
Btk 2 Ab, 75Kk ADC 51t b, ] ds o #E ) 2 AN 3R
fr 858 [ 5T, UL BOBURE 5 1% ADC 3 9 0k #64, 42
e 20 PR PN AR R 2 )RR PR R R e
HAL P A IR 7 K e 8 A 353 e 8 2R 1 ) e R D K
SRK B KT8 18 5 55 2 07 256 5 18, SR 2 5k}
FRZE & MW E I PORE AR AR T &, fE &2
W) 32K ) AR AR e R VB B A . AR AR
196 B HL A AN 5] 28077 FI A AL FR 40 B B 14 435, 750
AR B HiARZGY L (drug-to-antibody ratio, DAR) Al
EBHOAR, WU R IS TR SR 20 . YRk, A
IF) 7 2850288 AT THY LG 1Y) DAR B 1T R 5 3 sy 7 2B e VR
B A A kP
432 WBHAEXME T tisotumab vedotin £ IIfs /K F
HH IR 2 A e e A, O ) 2 24 790 = 1) [ A A PR ) T
RPFEFTEE . FESETHA B T ), MRGOO4A HiLf 1
— k. MRGO04A 1 F| GlycoConnect 5 54 18 BE F7
A S HydraSpace W% V£ [8] b £ A K MMAE 40 i 42 2
TF 1] B8 30 1) 7] 45 & BX (fragment crystallizable, Fc)
X35, FHIR TA& SR BRE AR, 29 i3 — PRI fe e PR
HEEBRAETF . I H S tisotumab vedotin, ™ &% 47 i)
NALFAF DA 205 AN R, 7E ASCO2024 2513 L
AT I REE, 45 5 7R MRGOO04A 75 fig i e
B OV 5 3 23 MO A M, ORR H 33.3%, J i 45
ifil| % (disease control rate, DCR) 4 83.3%, H H./5 TF &
125 [ B i 25 541X ORR M 80%, DCR M 100%. IEAT,
MRGO04A xf = [ 11 3L i g 12 = 3500 588 A 97 28
1 4 245 it 2 46357 O =B YE FLIRE B35 P, ORR
DCR 43528 25% A1 50%. 1E2 #3521t a7 s
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HumBE T, | BEEBRBH M, 1 A EERER
TE. 7.9% MEFH Y B EA R I, xg LR
HI MRGOO4A fEZ ] | 2 867 WAE LR X 2 R0 e
ATy 2 7 H AT 4 0 B AR SR 3 P P R T
433 fRRTIZAME PR 40 B AT RS i £ RlOpL X
ADC 7= A i 25 PE, AL FE X A 2B AT R 24 1 L bt i 3R
K KT T R AN N IS S AR I e A TR T
tisotumab vedotin, ATP 45 & & 512 5K H (W P-Fi & )
FEXT A 350477 MMAE [ 4MNHEVE F AP R $E A AR A MY,
DRIt S5 T 24 10, P e PRI R g 50 O B k21
H A HE, P TF-ADC [ 20 i 55 14 A 2008k 1o % 78 A b
e 2 B 2%, 40 35 MBS AT £ 9 DX Eribulin
%, 1 Adcendo A Multitude % & 5 4ii 7 % ) ADCE-
TO2, /&1 A5 T ¥ 0 7 A I 140 1) 35045 2% 3 Af 1) TF-
ADC, i i 1k £ AN [F] (45 2808k o, vl Re v IR I8 78 1 i
ZitLll . @ T 2o HER 8 B A H SRR &Y
AT R AN HEBR KA S, DR mT U 3 T TR I
Ve 5 1) 5 /K 4 3k %1 TF-ADC, #1 PEG4Mal 1E fiif 25
B (1 11 PR AT F 7 R A R SR S . ) R
FH TR 4 24 10 75 3K, B0 AR A5 1Ak 22 S5 A g
(s e, TR AT AN 1 A 7 T R, R DAY 25 1 T 24
P @ JF R UL 55 8 R AL ADC DL Al i 24 1
® WA H iR T sk IT 259, AT LAY 5% TF-
ADC Z) 7 285, 5 ARS8 44 i 11%) e 92 106 314

5 RE

TF 76 2 Pl 20 23 i R a8, AT A T 08 A
JefRT 4 i AR K R B AT, FLAE N AE D hs B v
Jif g g T o DRk, TF AT RAAE SN kR 36 7 1 5
R, 6EHT TR 24 0 1K T R LA A A it A AN (A
RIER . TENTEZ MM EREMBEEA,
TF 5 558 & 3 T PUR M 2501 & b dn 5 se B B ik
BURE S 1 P4  ADC i 83 AE UKL BA 2 5 4% Gef 7 b
PEIRIT T IR 9T 6 S R R T RIBE [A) TF 40K
WURLAH 45 & [ PUR 25945, J6H TF #E 17 ADC ) H 31
1875 TF 50 B 3001266 % 1k 288 bk e 88 100 T A7 L A L Al ¢
(36 T #E 05, BRtE, 7E )5 4: TF-ADC [ i, e s
TE I AR AT R AR 7T Rk — 2D AR R .

e TRk FH B IN ST T4 S CE RV A S
SCRLER BRS A BT A SRS TR & DN e e S AT R
R S 4 0l CEE B O ST 1B L

FIEE SR AEE 7 B AR SCRAFLER 2 v 58
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