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INTRODUCTION 
Although COVID‐19 has been primarily associated with pneumonia, recent clinical 
studies show that ~ 36% of all patients exhibit some of neurological symptoms during 
the acute phase.[1] Of particular concern are emerging evidences of the SARS‐CoV‐2 
involvement in the development of neurodegenerative diseases, indicating that 
COVID‐19 is likely to have long‐term mental health effects on convalescents.[2] 
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PURPOSE OF THE RESEARCH 
In this research[3] we employed computational techniques to investigate the 
possibility of the SARS‐CoV‐2 spike protein to interact with the monoamine oxidase 
enzymes (MAO) and cause neurodegeneration by misbalancing levels of their 
neurotransmitters, which is additionally supported by 90% structural similarity 
between ACE2-spike protein binding region and MAO B.[4] 

Binding energies of the spike protein from the wild type SARS-CoV‐2 and the South African strain 
B.1.351 to its ACE2 receptor and the MAO A and B enzymes (in kcal mol−1) 

ACE2 (gray) MAO A (gray) MAO B (gray) 

WT (blue) SA (red) WT (blue) SA (red) WT (blue) SA (red) 

−46.6  −54.8 −38.3  −49.0 −38.1 −62.7 

CONCLUSION 
A combination of docking and MD simulations reveals the spike protein from WT and SA SARS-CoV-2 variants possesses affinity towards the MAO 
enzymes comparable to that for its ACE2 receptor. Our results also show that formed complexes significantly lower MAO affinities towards their 
neurotransmitters in the WT infection, while a more severe SA strain has an opposite effect. Knowing that alterations in MAO substrate levels are a 
potential foundation of oxidative stress and various disorders, such as Parkinson's or Alzheimer's disease, the demonstrated feasibility of the 
spike∙∙∙MAO complex formation opens a possibility that the interference with the brain MAO activity is responsible for an increased development and 
faster progression of neurodegenerative illnesses in COVID-19 infected individuals. 

METODOLOGY 
Protein-protein 
docking studies: 

Substrates-enzymes 
docking studies: 

Molecular dynamics 
simulations (MD): 

Solvent-accessible 
volume estimation: 

HDOCK web-server AutoDock Vina Amber 16 CASTp 

Binding affinities between the MAO isoforms and their physiological substrates following a 
complex formation with the WT and SA SARS-CoV-2 variants (in kcal mol–1) 

(Results for the MAO B subunit that does not directly interact with the matching spike protein are given in square brackets) 

MAO A 

phenylethylamine phenylethylamine 

MAO B 

serotonin dopamine 

–16.8 (KM = 140 μM[5]) 

MAO A∙∙∙WT: –17.0 

MAO A∙∙∙SA: –15.8 

–20.1 (KM = 137 μM[5]) 

MAO A∙∙∙WT: –15.5 

MAO A∙∙∙SA: –23.0 

–12.0 (KM = 4 μM[5]) 

MAO B∙∙∙WT: –9.4 [–10.8] 

MAO B∙∙∙SA: –14.8 [–11.8] 

–20.7 (KM = 229 μM[5]) 

MAO B∙∙∙WT: –15.4 [–19.7] 

MAO B∙∙∙SA: –23.0 [–15.6] 


