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Abstract: In colorectal cancer, tumor necrosis factor receptor-associated factor 2 (TRAF2) is a positive
regulator of the Wnt/f -catenin signaling pathway and is closely related to the occurrence and development of
colorectal cancer. This study aims to discover novel anti-colorectal cancer small molecules targeting TRAF2 by
establishing a high-throughput TRAF2 affinity screening system. The study established and optimized a high-
throughput TRAF2 screening system based on Dianthus, and conducted a large-scale screening of 3 716 traditional
Chinese medicine (TCM) small molecules from a TCM small molecule library. Microscale thermophoresis (MST)
and cellular thermal shift assay (CETSA) were further applied to verify the binding in both purified proteins and
living cells. Among the candidates, the strongest binding compound, eupatilin (EUP), had an affinity of 7.87 pmol-L"
with TRAF2. TOPFlash assays showed that EUP can inhibit the activity of the Wnt/f-catenin signaling pathway
and the growth of colorectal cancer cells and mouse small intestinal adenoma organoids. After TRAF2 was
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knocked out using CRISPR/Cas9 technology, the inhibitory effect of EUP on the Wnt signaling pathway and colon
cancer cells was significantly weakened, indicating that TRAF2 is the functional target protein of EUP. In

summary, the novel high-throughput screening method based on Dianthus constructed in this study can be used for

the screening of small molecule targeted drugs, and it has been confirmed that EUP is a TRAF2-targeted small

molecule that inhibits the development of colorectal cancer, providing a theoretical basis for the development of

targeted TRAF2 anti-tumor drugs.
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Figure 1 The establishment of high-throughput screening system. A: The response value of negative control (DMSO) and positive control
(liquidambaric acid, LDA, 250 umol-L™); B: The technology roadmap of high-throughput screening system; C: The results of single dose

screening
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Table 1

binding to tumor necrosis factor receptor-associated factor 2 (TRAF2)

High-throughput screening results of small molecules

Hit Category K, /umol-L"!
Palmaturbine hydroxide (PAL) Binder 42.6
Eupatilin (EUP) Binder 56.96
Benzylideneacetone (BEN) Potential binder /
Isovitexin (ISO) Potential binder /
Natamycin (NATA) Potential binder /
Tricosanoic acid (TA) Weak binder 128.66
(£)-Naringenin [(+)-NGN] Weak binder 300.01
Panasenoside (PAN) Weak binder 422.13
f-Caryophyllene (BCP) Weak binder 465.66
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Figure 2 The validation of intracellular and extracellular binding of candidate compounds. A: Microscale thermophoresis (MST) assay
was used to detect the binding of purified TRAF2 and candidate compounds; B: Cellular thermal shift assay (CETSA) was used to detect the
changes of TRAF?2 protein levels in HCT116 cells upon the treatment with candidate compounds (50 pmol-L™") for 1 h. Tm: Temperature; C:
CETSA assay was used to detect the changes of TRAF2 protein levels in LS174T cells upon the treatment of candidate compounds
(50 pmol-L™) for 1 h; D: The chemical structures of EUP, BEN, and ISO
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Figure 3 EUP inhibited the Wnt/#-catenin signaling pathway by targeting TRAF2. A: TOPFlash assay was performed in HCT116 cells
upon the treatment of candidate compounds (10 umol-L™) for 12 h; B: The expression of Wnt target genes was analyzed by RT-PCR in
SW480, SW620, and DLDI cells upon the treatment of EUP (10 pumol-L") for 12 h; C: Immunofluorescence assay was conducted in
HEK293T cells upon the treatment of EUP (10 pmol-L™) for 24 h, and Wnt 3A conditioned medium for 3 h; D: Western blot analysis was
performed to validate TRAF2 expression in WT and TRAF2” in HEK293T and HCT116 cells; E: TOPFlash assay was performed in
HCT116 WT and TRAF2™" cells upon the treatment of EUP with dose course (0, 10, 25, 50 pmol-L™") for 12 h; F: Immunofluorescence assay
was performed in HEK293T cells upon the treatment of EUP (10 pmol-L™") for 24 h, and 6-bromoindirubin-3'-oxime (6BIO) for 3 h. n = 3,
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Figure 4 EUP inhibited the growth of colorectal cancer. A: CCK8 assay was performed in HCT116 cells after the treatment with candidate
compounds at an increasing dose (0, 2, 5, 10, 20, 50 pmol-L™") for 72 h (n = 3); B: CCKS assay was conducted in HCT116 WT and TRAF2”
cells upon the treatment of EUP with dose course (0, 2, 5, 10, 20, 50 umol-L™) for 72 h (n = 3); C: APC™" organoid models were used to

evaluate the efficacy of EUP (10 umol-L™) on tumor growth after three consecutive days of treatment (n = 12). Scale bars: | pm. x 5. P <

0.05, P <0.01, P <0.001
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