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Abstract 

Epigenetics comes to RNA, introducing a new dimension to gene expression 

regulation. The N6-methyladenosine (m6A) is an abundant internal modification on 

eukaryote mRNA, while the significance of m6A in mRNA had been long neglected 

until the fat mass and obesity-associated (FTO) enzyme was identified as the first m6A 

demethylase. The m6A modification influences nearly every step of RNA metabolism 

and thus broadly affects gene expression at multiple levels, playing a critical role in 

many biological processes, including cancer progression, metastasis, and immune 

evasion. It is essential to develop chemical probes and lead compounds for an indepth 

investigation into m6A biology and the translational discovery of anticancer drugs 

targeting m6A modifying oncogenic proteins. I would like to review the recent 

developments of chemical inhibitors to regulate m6A in mRNA by targeting the FTO 

demethylase, and elucidate the mode of action (Acc Chem Res 2023, 56, 3010-3022). 

Towards the end, I would like to talk our discovery on the first FTO PROTAC 

degrader with potent in vivo antileukemic effects (Acta Pharm Sin B, 2024, 

https://doi.org/10.1016/j.apsb.2024.07.016). Collectively, these small-molecule 

modulators that selectively target RNA epigenetic proteins will promote indepth 

studies on the regulation of gene expression and potentially accelerate anticancer 

target discovery. 
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