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Figure SI1: 2D and 3D pictures of the binding interactions of the examined FDA-approved β-

adrenergic blockers (1-20) within SARS-CoV-2 Mpro pocket (PDB: 6LU7) compared to the N3 

inhibitor (21, Docked). Red and gray dashed lines (in 3D pictures) refer to hydrogen bonds and 

hydrophobic interactions, respectively.
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1 Propranolol

2 Nadolol 
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3 Timolol 

4 Pindolol 

5 Atenolol 

6 Acebutolol 
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7 Esmolol 

8 Bisoprolol 

9 Oxprenolol 

10 Metoprolol 
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11 Practolol 

12 Metipranolol 

13 Penbutolol 
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14 Levobunolol 

15 Sotalol 

16 Carteolol 
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17 Carvedilol 

18 Labetalol

19 Betaxolol 
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20 Nebivolol 

21 N3
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Table SI1: 3CL Protease (SARS-CoV-2) Assay Results:

Lab Report
Compound Resultsser

 code MW
g/mol

COV-3CL protease
IC50

ug/ml

SD
±

1 Nebivolol (HCQ) 60.2 3.05
2 Carvedilol 204.6 10.4
3 Bisoprolol (fumareite) 118.5 6.01
*** Lopinavir 73.68 3.74

Researcher : Dr. Ahmed Al-karmalawy    email: ahmed.alkarmalawy2019@gmail.com      mob.  01092147330

Assay      : COV-3CL protease assay                  

Samples    : 03 compounds.

Cell line  : ---

Reference  : ---  

Date      : 19/08/2021 

Kit used   : ---

Reader     : TECAN spark reader

Solvent    : DMSO

Assay samples : ---
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Detailed results

3CL

              
code IC50 conc log %inh T2 T1 ∆T RFU2 RFU1 ∆RFU slope K.Activity EC

Nebivolol (HCQ) 1000 3 75.19 30 0 30 24.81 0 24.81 3.3333 29.7723 120

100 2 60.12 30 0 30 39.88 0 39.88 3.3333 47.8565 120

10 1 28.46 30 0 30 71.54 0 71.54 3.3333 85.8489 120

1 0 11.24 30 0 30 88.76 0 88.76 3.3333 106.513 120

EC 0 30 0 30 100 0 100 3.3333 120 120

            
code IC50 conc log %inh T2 T1 ∆T RFU2 RFU1 ∆RFU slope K.Activity EC

Carvedilol 1000 3 68.98 30 0 30 31.02 0 31.02 3.3333 37.2244 120

100 2 42.08 30 0 30 57.92 0 57.92 3.3333 69.5047 120

10 1 11.86 30 0 30 88.14 0 88.14 3.3333 105.769 120

1 0 5.739 30 0 30 94.26 0 94.26 3.3333 113.113 120

EC 0 30 0 30 100 0 100 3.3333 120 120

            
code IC50 conc log %inh T2 T1 ∆T RFU2 RFU1 ∆RFU slope K.Activity EC

Bisoprolol (fumareite) 1000 3 74.34 30 0 30 25.66 0 25.66 3.3333 30.7923 120

100 2 44.59 30 0 30 55.41 0 55.41 3.3333 66.4927 120

10 1 21.87 30 0 30 78.13 0 78.13 3.3333 93.7569 120

1 0 8.979 30 0 30 91.02 0 91.02 3.3333 109.225 120

EC 0 30 0 30 100 0 100 3.3333 120 120

            
code IC50 conc log %inh T2 T1 ∆T RFU2 RFU1 ∆RFU slope K.Activity EC

Lopinavir 1000 3 80.37 30 0 30 19.63 0 19.63 3.3333 23.5562 120

100 2 51.48 30 0 30 48.52 0 48.52 3.3333 58.2246 120

10 1 23.89 30 0 30 76.11 0 76.11 3.3333 91.3329 120

1 0 8.549 30 0 30 91.45 0 91.45 3.3333 109.741 120

EC 0 30 0 30 100 0 100 3.3333 120 120
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SI1: Methodology and protocol of 3CL Protease (SARS-CoV-2) Assay:

The 3CL Protease Assay Kit is designed to measure 3CL Protease activity for screening and 

profiling applications, in a homogeneous assay with no time-consuming washing steps. The kit comes in 

a convenient 96-well format, with purified 3CL Protease, fluorogenic substrate, and 3CL Protease assay 

buffer for 100 enzyme reactions. 3CL inhibitor GC376 is also included as a positive control.

Protocol

Add 0.5 M DTT to 3CL Protease Assay Buffer so final DTT concentration is 1 mM. For 

example, add 10 μl of 0.5 M DTT to 5 ml assay buffer. (DTT should be added just before use. Prepare 

only enough DTT-containing buffer as required for the assay. Store the remaining assay buffer at -

20°C). 

2) Thaw 3CL Protease on ice. Upon first thaw, briefly spin tube containing enzyme to recover the full 

content of the tube. Aliquot 3CL Protease into single use aliquots. Store remaining undiluted enzyme in 

aliquots at -80°C. Note: 3CL Protease enzyme is sensitive to freeze/thaw cycles. Do not re-use diluted 

enzyme. 

3) Dilute 3CL Protease in Assay buffer (with 1 mM DTT) at 3-5 ng/μl (90-150 ng per reaction). 

4) Add 30 μl diluted 3CL Protease enzyme solution to wells designated as “Positive Control”, 

“Inhibitor Control” and “Test Sample”. Add 30 μl Assay buffer (with 1 mM DTT) to the “Blank” wells. 

Component Positive 

Control

Test Sample Inhibitor 

Control

Blank

3CL Protease (3-5 ng/μl) 30 μl 30 μl 30 μl −

Assay Buffer (with DTT) − − − 30 μl

GC376 (500 μM) − − 10 μl −

Test Inhibitor − 10 μl − −

Inhibitor Buffer (no inhibitor) 10 μl − − 10 μl

Substrate solution 10 μl 10 μl 10 μl 10 μl

Total 50 μl 50 μl 50 μl

5) Dilute 50 μg GC376 in 200 μl water to obtain a 500 μM solution. Aliquot and store remaining 

solution in aliquots at -80°C. Add 10 μl GC376 (500 μM) to the wells labeled “Inhibitor Control”.

6) Prepare the inhibitor solution. 
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The final concentration of DMSO in the assay should not exceed 1%. If the inhibitor compound is 

dissolved in DMSO, make a 100-fold higher concentration of the compound than the highest 

concentration you want to test in DMSO. Then make a 20-fold dilution in 1X assay buffer (at this step 

the compound concentration is 5-fold higher than the final concentration). 

If the inhibitor compound is dissolved in water, make a solution of the compound 5-fold higher than the 

final concentration in 3CL Protease assay buffer (with 1 mM DTT). For example, diluting 50 μg GC376 

in 200 μl water (step 5) creates a 500 μM solution. Adding 10 ul to the assay (final volume 50 μl) results 

in a 100 μM final concentration. 

7) Add 10 μl inhibitor to each well designated “Test Sample”. Add 10 μl 1X assay buffer or 5% DMSO 

(depending on which inhibitor solution is used) to “Blank” and “Positive Control” wells. 

8) Preincubate enzyme with the inhibitor for 30 min at room temperature with slow shaking. 

9) Dilute 5 mM 3CL Protease substrate 1:20 in assay buffer with DTT, to make a 250 μM solution. 

Dilute only enough as is required for the assay. 

10) Start reaction by adding 10 μl of the substrate solution to each well (Final concentration of the 3CL 

Protease substrate in a 50 μl reaction is 50 μM). 

11) Incubate at room temperature for overnight. Seal the plate with the plate sealer. Measure the 

fluorescence intensity in a microtiter plate-reading fluorimeter capable of excitation at a wavelength 360 

nm and detection of emission at a wavelength 460 nm. The fluorescence intensity can also be measured 

kinetically. “Blank” value is subtracted from all other values. 


