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Screening of small molecule inhibitors against Fusobacteriumnucleatum and

study of their anti-colorectal activity
BAI Xuexin, CHEN Yuping, SHENG Chunquan, WU Shanchao( Department of Medicinal Chemistry, School of Pharmacy, Naval
Medical University, Shanghai 200433, China)

[Abstract] Objective To screen small molecule inhibitors against Fusobacterium nucleatum (Fn) based on commercially
available compound libraries, followed to investigate their anti-colorectal cancer activities under Fn intervention in order to obtain
novel anti-colorectal cancer lead compounds. Methods Firstly, to validate the promotion of colorectal cancer proliferation on
organoid by Fn. Secondly, comparative investigation for the effects of anti-Fn compounds on their in vitro anticancer activity under
Fn’s co-incubation with colorectal cancer HCT116 cells. Finally, evaluation for in vivo anticancer efficacy of highly active
compounds on nude mouse colon cancer HCT116 transplanted tumor under the intervention of Fn by gavage. Results Fn could
significantly promote the proliferation of rectal cancer organoids. 9 ant-Fn active compounds could significantly enhance their in
vitro anticancer activity under Fn’s co-incubation with HCT116 cells. Methotrexate had the strongest anti-cancer activity with 1Cs,
as 0.03 umol/L. The combined use of methotrexate( 0.5 mg/kg) and PD-1(5.0 mg/kg) had a stronger anti-tumor effect than their
standalone use. Conclusion  As new small molecule inhibitor against Fn, methotrexate exhibits good in vitro and in vivo anti-
colorectal cancer activity against HCT116 cells and nude mouse xenografts under Fn intervention. This lays the foundation for
subsequent structural optimization, and is expected to expand the new indications for methotrexate.

[Key words] Fusobacterium nucleatum; phenotypic screening; anti-crc; organoids; methotrexate
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