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Abstract: SARS-CoV-2 has caused global pandemic with significant humanity and economic loss since the 
beginning of 2020. Flaviviruses such as Zika and Dengue viruses are also significant human pathogens. 
Currently, although SARS-CoV-2 vaccines are effective in preventing severe disease outcomes, they are less 
effective in controlling infection or re-infection, particularly due to rapid evolvement of viral variants of SARS-
CoV-2. Currently only limited options are available to treat SARS-CoV-2 and flavivirus infections for 
vulnerable populations. Potential of a future pandemic of other viruses is high. In this work, we report a 
universal high throughput screening (HTS) assay to identify inhibitors targeting the S‑adenosyl‑L-methionine 
(SAM)-binding site of viral methyltransferases (MTases) using SAM as a methyl donor. We used a fluorescent 
SAM-analog, FL-NAH to develop a fluorescence polarization (FP)-based HTS assay to target reference 
MTases, the SARS-CoV-2 NSP14, the SARS-CoV-2 NSP16, and flavivirus NS5 MTases, which are essential 
enzymes for SARS-CoV-2 and flaviviruses to methylate the 5’-cap of viral RNA genome. Pilot screening 
demonstrated that the HTS assay was very robust and identified several candidate inhibitors. These compounds 
inhibited the FL-NAH binding to the NSP14, NSP16, and NS5 MTases with low micromolar IC50. We used 
three functional MTase assays to unambiguously verified the inhibitory potency of these molecules for the 
NSP14, NSP16, and NS5 MTase functions. Binding studies indicated that these molecules bound directly to 
the NSP14, NSP16 and NS5 MTases with similar low micromolar affinity. Moreover, we further demonstrated 
that these molecules significantly inhibited the replication of SARS-CoV-2 and Zika virus in cell-based assays 
at concentrations not causing significant cytotoxicity. Finally docking suggested that these molecules bind 
specifically to the SAM-binding site on the NSP14, NSP16, and NS5 MTases. Overall, these molecules 
represent novel and promising candidates to further develop broad-spectrum inhibitors for management of viral 
infections.    
 

 
 


