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Abstract

The Trefoil Factor Family (TFF) is a class of small secreted proteins with trefoil factor domains because
of their high amino acid sequence identity and number and localization of disulfide bridges. The spe-
cific pattern of disulphide bonds forms the typical trefoil shape, called the trefoil domain. The trefoil
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factor family is characterized by enzyme, heat and acid resistance, which has shown a close associa-
tion between TFFs and multiple tumors, and some recent studies are revealing this step by step. The
expression levels of TFFs are significantly increased in several types of malignant tumors, such as gas-
tric cancer, colon cancer, hepatocellular carcinoma, breast cancer, and prostate cancer, among others.
Additionally, the concentration of TFFs found in tumor tissues or patient serum correlates closely with
the severity of malignancy and overall prognosis. TFFs facilitate tumor development and spread by
promoting cell proliferation, invasion, metastasis, and angiogenesis, as well as inhibiting apoptosis.
However, there are many studies mainly in the gastrointestinal tract. The protein structure, tissue
expression and distribution of trefoil factor are reviewed below. It provides guidance for a better
understanding of this peptide family and its diagnosis and treatment effect in gastric cancer in the
future.
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1. 518

H Jii(Gastric Cancer) & 4 BR i W AVHALIE BB < —, HORTER . SRR THEF TS 2022
EATRRIEAE S B AR GV BN HE R AT 10 SLAOREAE 70 A i . FLBVE . SiEME. BISIE. B,
JiHE . FORAE . EEUE. B, ARE SR B O B AGE TR GIIRAL S HE S 5 A, AR
FMBR SR AL LI HEER 6 A, TAHSET AR AFRLSL T RIRAL I HEES 7 fA2[1]. B E 2 H T2 b
e PR3 SR VA 55 e PR b 75325, AT, JRIE - N DR EC AR, F b A D i e ) N RO 2 8 11
J7 A0 TIRER — AP, B, JRE S B rs W Rk, tehh, WETBR R mERAVER, PE
AT A BB AR ML BRI AT Ik . FIIBIE A S TR P2 W AR T B A DR 07 2 AR H I 2

1.1. TFF 89454

=R F K (Trefoil Factor Family, TFF) & —28 &4 —ANal ) LA = B F 45— 3 T2 K,
FE B G ERA W . =K T (Trefoil Factor, TFF)J@ M2 Ik 51, 1 38 & 39 MR KLk L4
B B 6 ANMEMEIRAI N Tk AW ETAE 3D, Mk AR R M2l BT
HATHEER =N 2A “ =M RIEER” , I FR A =ik (Trefoil Peptide). TFF = 2 il 7L B
FHORHE A Z A =R 7 = AR R R . TFFL R TFF3 Z2HRR I, BN EATS G A 502t
TIRIEE:, 5L BERR VI AL T LR5F I TRF S5k Ao — RG22 (AR AN 1T RS A7 76 AR TN )
P ER TR AL, TR B R R 7E Y 5 Y (ER) kAT 3]

1.2. TFF BB HLE

IJLHER, —SHF R RN =N FRRERZME R RRERE, S5 THEHRE. RE, If
5 Mg B R BE AN TS R A G . TRFs S 5450 B @ 4n s i . 8 T AL b o if 8 A il
%, MR Z R B ERES TR Rk 5, IX #0005 10 A AR R A 2B 0 et FE . X L
AlgeR T TFF R, et X, AT 5 REUI ST HEAL, SEaimmt s S 785k TFFs fE
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ST 2 B T4, Rk, TFrs £ BRI RS R ERIEEEBERN MG . TFF KFalgelE N Bz
I I AR 0t B AR B FE R PR bR, TRF BRI S WAL 2 B B —MRA g iUs 1845

2. TFF 58ERXER
2.1. TFF1

F M\ 1980s K HL T =M T 50, 4eiFsE 7 TRF % 5 i B AR 5 M 26 ik 5 16 5 B A 5 4k
FI[5]. TFF1 T 1892 41 IRAE AL R MCF-7 il R Bl {EIERALid, TFFL 2B BRMEE
MR bR ik, I — AR . SR, TES BT, TRRL BN fURe S PEFRIA B
K, WIEH BRI EARAMER, TFFL Rk 2 TR TRRL RTTEATAT 32458 00 B0 5 bl 17 00 ke,
HEk B, 258 ER0EEAEE 6], TR RIM[7], TFFL F7EE B4 00 g bk
ke AR, ARG, EREET A, PR, WIER BRI, B e
FHE, TRFL RIS RIBWT FREME% . 5 —TFC[81R M, TRFL X B i 4u e KA XE AR . —J7 i,
TFFL GERHWT GL BAMm S HAREE, AT W7 B i a0 i otk /A passse; 55— J7 1, TFFL fERHIk
AR 7 S AR T, X EEE R TRFL 2 B i T i o AL rg 1 7, b i it 5 s i &
IR IR A R R ThRERR A, A0 TR AR AEMIE AR KL KB R I R v DA S AE R BRI R R AR )
FEFPYEANARAET:, RAFTHRFEMIAAFET A, IR SR I, 4 HYE T 7E B i 85 1) 56 7 A
ST A, 28 G505 (4095 B R o R A R (O Y, TR et =1 4 e 1 R 400 B 1 2 ) P 4 3
ORI Bk TRFL BSOS 2 iR VI AR A B Ffeg 00 o) D] LA 400 P P R A e AR 4 T
RE. TFFL Wk CHTE SRR fE R R R ER, BN B 58N “E MR ) [91F AR R

2.2. TFF2

TFF2 J& TFF 2 FH 8 — M B, 1E S R [1014ifb it fE rh eS8 IRl & B . S2BG e, et
B S 3N B R A HIEH, R RR N BRI R 2R 2 IR(PSP) [11]. 37 106 MRS, & A MS2KEH|
NI, EAWA TRF k. TFR2 & —MEtdE®R, nrLURER HEHR AR B MUCS (1 o1&
] GIcNAcal—4Galpl—R #4r. TFF2 @5 5458 MUC6 JL[E 43, /ralk B B R B SR 5N
KSR 5 S AR A) LA S+ 46 % Brunner i, 2 B T 8RR IRFAEVE RS o FRAVEAERE I,
7E B Y, TFF2 mRNA Fld A A RESL R @ A1 [12] o TFF2 % sf A AE 4t M AEL 48 P v e A 3o 3%
C4 78 N ZE[13]. /MR [14]FI K BR[15] 7 45 BHIE S . TFF2 B iE BAZE WS 438 b R A5 R4 /E R [16]: i, TFF2
T IR0 285 b B 20 PR PR RS R ) S R R A SR B R R B L [17]. TFR2 RIA S
BEUEBATE B 38 5 Ve TR I N, R AR E AR B R A A R 18] B S R 2 2R YT SE [19]. )
—IWF R, 1 R A AR AL 2 TRR2 (/KB BAR T IE R A2, Xl Rt T TFF2 JH3h
SR AL B [20] [21]

2.3. TFF3

ZAF 3 R FUKEHEZ A, EERBERGR W, =T 7S E R IR S
B . TFF3 R T e tafk 21g22.3 |, cDNA 4K 222 bp. TFF3 08 59 N FERR AN 57 A2
557 AN BRI AL, X6 SRR B S E L [22]. USR], TFF3 7E B, 45 E
it R e R 7L M S RE 3 RO, JRAE R SR (23] O E A . MRITE RS R R RS
PPN ARG RS . R I R HTRE TR S DA G . A AR B PR AR K . R ROR
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AT ECER AT o

TFF3 Tk RAEA N IL ARSI, A R A AR e o T DR 29k B IR PR FE B A 2R A, I
AL SN A G5 M T . TRF3 RIS 229> 24310 8 T (MAPK)/ERK . PI3K/AKT. STAT3 FlHLA
FHFREF(HIF)-1a (5 5@ 25 7 XA EZQBUREFE[24]. — 5N RIBRTWTRiRIE, TFF3 1
B RE VAR T A M 3G S [25] b 4n MRk B [26] PRI TI[27] [28]. {2 ZE[291F0 ML A A= 5[30] [31]. Im
[32]1:0F 78 T B AL TFF3 RiA/K T, 45519 44.2%10 B4 TFF3 mkik, TFF3 [ERis 5 e
R BREBEEMG, IHH TFF3 K RIA BRI IA 1) B8 A A7 B . TRF3 Sk il fg & L1 B i
FHIEA B ks & [33]-[36]
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WHtRoR, ERE, B EEm 50 ¥ Ll ERHEE . IZBOR IR BUTE R BOVEAR, (AAERE
WP B AR R OO r 2 —. Bk, BB AR . 2EANa T T R, ARG
M7 R BT A AT, LRI RCHT Y A AR N AN B B30 T e R I TR, SRR v e O AR
P, ORFERE R SOR A, AT LR m B H R AR
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