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Abstract: With a large number of SARS-CoV2 sequences collected since the beginning of the 
COVID-19 outbreak, many genetic variations were yet to be analysed for their impacts. Moreover, 
little has been known about the effects of variants specific to Thai strains. In this study, we per-
formed in silico analysis on 439,197 SARS-CoV2 spike protein sequences collected until 7 February 
2021 from NCBI and GISAID databases to explore the distribution of variants on the SARS-CoV2 
spike protein and their impacts. We identified mutation hotspots on the protein surface and several 
highly conserved residues located in the receptor-binding domain. These highly conserved residues 
could potentially serve as drug target candidates. Finally, we studied the effects of the variant of 
global concern Asp614Gly (D614G) and six variants exclusively found in Thailand (from 595 sam-
ples). Using 3D simulation, we showed that D614G disrupted inter-chain H bonds in the spike pro-
tein complex, while most Thai variants were structurally benign. The results from this study explain 
the mechanisms of variants observed in different strains of SARS-CoV2, aid variant prioritisation, 
and could provide implications for developing effective treatments or preventions for COVID-19. 
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