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Mayaro virus: alphavirus with potential for global spread Fatty Acid Synthase (FASN) is a metabolic enzyme required by 
many viruses

A.) MAYV requires FASN for infection 

B.) MAYV nsP1 requires protein palmitoylation for replication 
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C.) Click-chemistry detects protein palmitoylation  
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• Characterized by muscle and 

chronic joint pain. 

• Unknown FASN requirement. 

D.) nsP1 is palmitoylated in a FASN-dependent manner
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C75: 100%
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• MAYV requires FASN activity for replication.

• FASN derived palmitate contributes to viral protein palmitoylation in MAYV 

infection, with MAYV nsP1 studied as a model for palmitoylation. 

• The FASN inhibitor currently in clinical trials, TVB-2640, is a promising 

pharmacological target to treat MAYV infection. 

WT nsP1

Δpalmitate nsP1

Palmitoylation 
site 

C417-C419

Research conducted in the Kwiek Lab at OSU in collaboration with Dr. Nicholas Chesarino from the 
University of Akron in the Dept of Biology. PNLG was supported by NIH T32 GM141955 and R21 AI141037. 

Mechanisms for FASN-dependent fatty acid biosynthesis in viral infection. Mayaro virus transmission cycle and geographic prevalence

A.) FASN knockdown during MAYV infection in 293T. Pharmacological FASN treatment of MAYV infection in 293T. Rescue of infection 
with palmitate supplementation upon TVB-2640 treatment. Statistics: Mann-Whitney Test.

% cell viability:

2-BP: 97%

A922500: 100%

Etomoxir: 90%

B.) Mechanism inhibitors in MAYV infection. AlphaFold model and sequence alignment of MAYV and CHIKV non-structural protein 1 (nsP1) 
palmitoylation site. Flag tagged WT and mutant (Δpalmitate) MAYV nsP1 is used to study protein palmitoylation. Statistics: Mann-Whitney Test. 

D.) The FASN metabolized acetate analog, Alk-4, labels  WT nsP1 only. The FASN inhibitor, TVB-2640, and the palmitoylation inhibitor, 
2-BP, reduce Alk-4 labeling of WT nsP1, but not Fasnall. 

C.) The acetate analog, Alk-4, is metabolized by FASN into alkyne fatty acids. Click chemistry of proteins is performed by exposing 
fluorophore azide with alkyne fatty acids in proteins in the presence of copper to form a triazole structure. 


