2554k Acta Pharmaceutica Sinica 2024, 59(5): 1151-1162 - 1151 -

TNIK /o FHI5I 5| S b a T PRV Rt R

PRI, T R, AR

(1. HRERIRF A B =W S, BrEAR 5 465 T 100G ¥ 2= 24 B0 A 7 Q0% 0, F K 400016;
2. FRERIR MR 5 Z B IR AR, FEK 400010)

FEEE: MRIASE IR 7 32 AR 9% A 5-2 A Nk A LA TR g (TNIK) 5 BRI B R IRRITUR # VIR &R, 5
57 Wnt/f-catenin 55 5 2 ({5 5 8 B AT T, = MO IR T IO — MBS . H AT C2RE 2 A 2 R
FLAR A Bl 75 AR e B TN A 770, (E 2 e i 3 4k 22 3 1 KOMVAAR P LB v o7 R A 8825 25 22 D T JR X, PR i) 1
Hitk— B ko BEH AT, MBCA — A TNIK 07N BT T o AR SOR R4 R L ) TNIK [/ 7340 11 57 78
PUMBEIRTT h BT 7CHE R HEAT 33, AN J5 S TNIK $)F ROE 7T R B (A

XK H1A): TNIK; Wnt/f-catenin; /737 F1 il 57; S, il

hE 5K S: R4 HEAFRIRAD: A

MEHS: 0513-4870(2024)05-1151-12

Research progress on small-molecule inhibitors targeting TNIK in
cancer treatment

CHEN Meng-xiao', HE Yi", NIE Shen-you"*

(1. Basic Medicine Research and Innovation Center for Novel Target and Therapeutic Intervention, Ministry of

Education, Institute of Life Sciences, Chongqing Medical University, Chongqing 400016, China; 2. Department of
Urology, the Second Affiliated Hospital of Chongqing Medical University, Chongqing 400010, China)

Abstract: Traf2- and Nck-interacting kinase (TNIK) is closely related to the cancer occurrence, development,
and prognosis. TNIK plays an important role in regulating Wnt/f-catenin pathway, thus becoming a potential target
for cancer treatment. Various small-molecule TNIK inhibitors with diverse structures and potent in vitro activities

have been developed to treat tumors. However, no TNIK inhibitor has entered clinical phase mainly due to poor

selectivity, toxicity, and unsatisfied in vivo anti-tumor efficiency. This review summarizes the research progress of
small molecule inhibitors targeting TNIK, with the aim of giving some guidance for future research and development

of small-molecule inhibitors.
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Figure 1 Structure of Traf2- and Nck-interacting kinase (TNIK).
A: Domain organization of TNIK; B: Crystal structure of the
kinase domain of human TNIK (PDB: 5CWZ)
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Figure 2 Wnt/f-catenin signaling pathway and the function of TNIK
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Table 1 Representative small molecule TNIK inhibitors. NA: Not available; CRC: Colorectal cancer; NSCLC: Non-small cell lung cancer;

MM: Multiple myeloma
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Figure 3 The structures of NCB-0001 and KY-05009
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Figure 4 The modeling studies of KY-05009 based on TNIK
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Figure 6 The structures of aminopyridine-containing TNIK inhibitors
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Figure 5 Aminopyrazole-containing TNIK inhibitors
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Figure 7 The modeling studies of 9 based on TNIK crystal struc-
ture (PDB: 2X7F)
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Figure 8 Chemical structures of TNIK inhibitors bearing benzo
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Figure 9 The crystal structures of PD407824-bound TNIK (PDB:
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Figure 10 The crystal structure of NCB-0846-bound TNIK-KDs
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Figure 11 Chemical structures of TNIK inhibitors and PROTACS bearing benzopyrimidine
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Figure 14 Chemical structures of TNIK inhibitors containing 1H-pyrrolo[2,3-b]-pyridine. A: The optimization of 25; B: The cyclization
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Figure 15 1H-pyrazolo[3,4-d]pyrimidine-containing TNIK inhibitor
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