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Research Progress on Anti-Tumor g-catenin/TCF Antagonists

SUN Hua, QI Yinuo, LIU Can
(College of Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The Wnt/g-catenin signaling pathway plays an important role in embryonic development, cancer stem cell
homeostasis and tumorigenesis. S-Catenin, as the core protein of this pathway, is associated with various cancers due to its
abnormal expression and function. Developing antagonists targeting the interaction between g-catenin and T-cell factor
(TCF) has become an important direction for the development of anticancer drugs. In recent years, with the analysis of the
crystal structure of g-catenin/TCF complex, breakthrough progress has been made in structure-based drug design, synthesis
and screening. This article provides a classified review and outlook on small molecule antagonists targeting the p-

catenin/TCF interaction, aiming to provide references for the development of innovative drugs targeting this pathway.

Key words: anti-tumor; Whnt signaling pathway; g-catenin; T-cell factor (TCF) ; small molecule antagonist
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B-catenin 32 2|40 5T 1 2 & H A E SR,

%2 W AN T AR A R I 45 g B R
(APC) . HhE B (Axin) . B JE & BB i -3p
(GSK-3p) FIFEE ¥ la (CKla) B, S5 p-
catenin iz RAL YL & F AR R M. 29 Wt {55505
i (Wnt-OND , Wnt EEH 54 R3Z & Frizzled
K LRP5/6 &4 )5, JMHMBRAESHES, S8R

ARHMELEER

JRNHEGELEE A (Dsh) BEEEDY, 74k Dsh & H
0 2 B AR E S REYE, FHIE g-catenin [T
fAk, FUfs p-catenin 7EAH RS AN T AR 22 FEE N 48
Ml #% , 5 TCF/ILEF ( T-cell transcription
factor/lymphoid enhancer factor) 454, WG R4
FE (I c-myc. cyclin D1 £5) sk, Mm-Sy
M AK . . MESEZ AR LR

7E: LRP5/6 (lipoprotein receptor-related protein5/6) A fl#E (4 %2 A AH S & (1 5/6, Frizzled 41 R M4 1 & (2K K %, GSK38 (glycogen synthase
kinase 3) B R & R EHSEE 38, CKla (casein kinase 1) ABSEE I 1, Axin &—F7 425, APC (adenomatous polyposis coli) 4% i e 5 1A 5
&M, Ub (ubiquitination) iz 3k, TCF (T cell factor)Ay T-4IHIA T, LEF (lymphoid enhancer-binding factor) itk L3450 45 & K T
1 £8 Wnt/g-catenin {55182
Fig. 1 Canonical Wnt/g-catenin signaling pathway
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2.1 p-catenin B9Z5#4
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1%, ( Armadillo repeat domain) , J: %% #y 5 Fi 2 i
We ZEiMERLE G2 MEB (0 TCF3. TCF4 Al
BCLY 55) KIE(ESH FHIIIRE, Z45MH+H N i
() — LS B PR IR A LU O, W22 SR AN JR B Bk
R, Wit 55 KREGER, CKla AE¥F p-catenin 1)
Serd5 {7 SiWElRf1k, )5 GSK3p K p-catenin f)
Thrdl. Ser37. Ser33 Z5fy s, ik, X—45
Kt p-catenin )& fF TR o0 EE, %4518
C Uik p-catenin FIEAAZE RS E LA L HEHE
FREA EAE R BA — e, H BRI

RARGHITF

CURIE R B-catenin E AV mRLEA 3 70, &
& p-catenin 5 TCF4 &%) (PDB ID 1JPW) . p-
catenin 5 BCL9 & &%) (PDB ID 3SL9) F1 TCF4-4-
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FEEFEIRTRIE 13-25 (N i) ZH B 1 428 fift [X 35 1%
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1) 14 NRAE, DLJ N ol ik 5 8-12 Al C v ik 5
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KA R 16 FIAAR 17 455 B-catenin I
fi% 435 A R 508 TR Eh i flEde. K’ 2 (C) &
7~ B-catenin ¥ C Ui X 455 TCF4 (152K 41,
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iRt

2 p-catenin/TCF4 B &¥IEILEH
Fig. 2 Structure of the g-catenin/TCF4 complex
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RetigAmd] N B B 4 AGS H S-catenin/TCF %%
3, NIASRILRF R IEAEEZ (survivin) IR H
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[ 3 #[5) p-catenin/TCF HHEEAMRATEMFINGEHR
Fig. 3 Structures of natural g-catenin/TCF interaction inhibitors
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3.2 ETEBEitRREN NS FHEnF
F I B &% Chigh throughput screening,

HTS) $iR, 318 7 KETFH p-catenin/TCF #HH.
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EI DL 4 il p-catenin/TCF4 #H H 1 A /) iCRT3
(22) . iCRT5 (23) A1 iCRT14 (24) . T p-
catenin FEARZEH, TS HLIBLRU £ 0 M7 Wos
iCRT5 Al iCRT3 fit 55 p-catenin & A4 1t 148 45
4, 5 Lys435 Hl Argd69 7= A4 4F k45 A
iICRT14 RNY AT LASEIA p-catenin/ TCF4 2 [8] FIAH H.
fEF, EATLAF4E TCF 5 DNA [igh4, Miis
FH R A K E 0, AT ) e R e 0%
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N
N
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B 4 ETEiBEMFIEIRGAIIERE p-catenin/TCF M E/ERFEMFIMLEH
Fig. 4 Structures of antagonists of g-catenin/TCF interaction obtained through high-throughput screening
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B, MIFEE 1.6 NS & E
(ChemBioNet) HEATHfk. ZHEMEH GST Frid
I NJE p-catenin PLERE S 45#43% (GST-p-catenin,
aa 134-668) Al His #rict ) TCF4 N K ¥ [X 35
(HishTCF4, aa 1-79) , @WK 5 (B) frmw. fE
ELISA sz36, 4 TCF4 (His-hTCF4) #ll TCF4
) N 3k (Bio-TCF peptide, aa 8-53) L
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s S, [HABEE p-catenin HAFRIL; BibkE
BHIE 6-P2-3"-fl5%E 40 (GSK-3 #5751 p-
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1 18 R R B B P IE K & A EE
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FERUAC

[E 5 p-catenin/TCF 8 E{E R BIHEHTF
Fig. 5 Antagonists of the g-catenin/TCF interaction
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Dehnhardt 20O & B T — R 51T R E LR
RIS, L&Y 36 TEIRARE B2 M 45 e
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A1 36 (1) 6-FMBESE 134T B4, K 3 MEA
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CO,R

6 ETEEAINLITERIRISH f-catenin/TCF HHEAERHEITIMILEH

Fig. 6 Structure of g-catenin/TCF interaction antagonist synthesized based on rational drug design
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Fig. 7 Small molecule antagonists obtained by other methods
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