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Reversibility test of Mpro interaction. The interaction of Mpro with quercetin and compound 2d 
was proven to be reversible. (Upper scheme) Mpro (at final concentration 24 μM) was incubated 
with each compound (at final concentration 200 μM) for 30 min at 25 °C. Then, the sample 
underwent two treatments: 1) the sample was passed through a size exclusion chromatography 
(SEC) column and the high molecular weight fraction was isolated; and 2) the sample was 
dialyzed in buffer overnight. Then, the activity and the near-UV circular dichroism (CD) spectrum 
of Mpro (at the same concentration) was measured. Mpro with no compound was used as a 
control. (Left bottom plot) The activity of Mpro after SEC procedure: (red) after incubation with 
quercetin, (green) after incubation with compound 2d, and (black) with no compound 
incubation. In the three cases the same specific activity was observed (within experimental 
error), and similar results were obtained after dialysis. (Right bottom plot) The near-UV CD 
spectrum of Mpro after SEC procedure: (red) after incubation with quercetin, (green) after 
incubation with compound 2d, and (black) with no compound incubation. In the three cases the 
same near-UV CD spectrum was observed (within experimental error), and similar results were 
obtained after dialysis. The near-UV CD spectrum of Mpro in the presence of quercetin (dashed 
blue line) and in the presence of compound 2d (solid blue line) is also shown. 
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Table S2 Inhibition of the virus-caused cytopathic effect (CPE) by the compounds. (+) CPE reduction; (-) no CPE 
reduction; (tox) cytotoxicity observed; (prec) the compound precipitated in the medium. 

 

 

 

 

 

 

 

 

 

 

 
* - morphological changes were observed in half of experiments. 
 
 

Table S2. Inhibition of the virus-caused cytopathic effect (CPE) by the compound 1. (+) CPE reduction.  

 

 

 

 

 

 

 

Code Concentration [µM] 
100 75 50 25 10 

Quercetin 1 - - - - - 

 2a tox tox + - - 

 2e tox tox tox/- - - 

 2d +* + + + + 

 3 tox tox tox/- - - 

 8 prec/tox prec/tox prec/tox/
+ 

prec/tox
/+ 

prec/tox/
+ 

9   prec/tox prec/- prec- - - 

Code Concentration [µM] 
500 400 300 250 200 

Quercetin 1 + + + + + 
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Figure S1. Antiviral activity of 2a derivative against SARS-CoV-2. Virus replication was evaluated at given compound 
concentrations using RT-qPCR and the data are presented as SARS-CoV-2 RNA copies per mL of the original sample. 
Bars show mean value ± SEM from three independent experiments. 

 

Figure S2 Cytotoxicity of quercetin and 2d in Vero cells. Graphs show results of XTT assay for. All experiments were 
performed in triplicate. Average values with standard deviations (error bars) are presented. 
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Figure S3. Inhibition of the virus-caused cytopathic effect (CPE) by Quercetin and 2d compounds. Cytopathic effect 
of Vero cells infected with SARS-CoV-2 characterised by cells structural changes (cell death, cell detachment, cell 
circulation and appearance of vacuole) is observed under inverted light microscope (upper right panel). Reduction of 
CPE is shown for Quercetin and 2d compound (lower panels) at maximal non-toxic concentrations (500 and 100 μM, 
respectively). Negative control represents Vero cells inoculated with mock in the presence of DMSO and no CPE is 
observed (upper left panel). Scale bar 100 μm. 
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Figure S4. Dose-response curves of quercetin 1 and 2d compounds determined by non-linear regression model based 
on RT-qPCR results.  
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