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Figure S1. Sequence alignment of coronavirus main proteases under investigation. The catalytic dyad
(His41, Cys145) is highlighted in green, conserved sub-pocket residues (S1’, S1 and S2) important for
substrate recognition are highlighted in light grey.
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Figure S2. Sequence alignment of picornavirus and norovirus main proteases under investigation. The catalytic
triad (His41, Cys147) is highlighted in green, conserved sub-pocket residues (S1’, S1 and S2) important for
substrate recognition are highlighted in light grey.
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Figure S3. Total ion count chromatogram (TIC+) and mass spectral data for compound Blanchard after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S4. Total ion count chromatogram (TIC+) and mass spectral data for compound Blanchard-VV after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S5. Total ion count chromatogram (TIC+) and mass spectral data for compound PEDV 1 after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S6. Total ion count chromatogram (TIC+) and mass spectral data for compound PEDV 2 after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S7. Total ion count chromatogram (TIC+) and mass spectral data for compound PEDV 3 after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S8. Total ion count chromatogram (TIC+) and mass spectral data for compound PEDV 4 after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S9. Total ion count chromatogram (TIC+) and mass spectral data for compound (-)FRET (negative
control) after cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent
gradient (%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure $10. Total ion count chromatogram (TIC+) and mass spectral data for compound HRVFRET after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S11. Total ion count chromatogram (TIC+) and mass spectral data for compound PVFRET after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S$12. Total ion count chromatogram (TIC+) and mass spectral data for compound EVFRET after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S13. Total ion count chromatogram (TIC+) and mass spectral data for compound NVFRET after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Figure S14. Total ion count chromatogram (TIC+) and mass spectral data for compound NPFRET after
cleavage of the assembled peptide from SPPS resin and HPLC purification. The solvent gradient
(%B = acetonitrile) is highlighted in pink in the DAD chromatogram at 214nm.
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Gel filtration chromatogram (Sephadex G-15, 1 mL/min, 20 mM Bis-Tris, 150 mM NaCl, 1 mM DTT,
1 mM EDTA, pH 7.8, 0.02% Tween) of FIPV-Mpr°
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Figure S15. Chromatographic and ESI| mass-spectrometric characterization of FIPV-Mpr,
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Gel filtration chromatogram (Sephadex G-15, 1 mL/min, 20 mM Bis-Tris, 150 mM NaCl, 1 mM DTT,

1 mM EDTA, pH 7.8, 0.02% Tween) of PEDV-Mp,
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Figure $16. Chromatographic and ESI mass-spectrometric characterization of PEDV-MP.
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Figure S17. Chromatographic and ESI| mass-spectrometric characterization of EqCoV-Mpr,
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Gel filtration chromatogram (Sephadex G-15, 1 mL/min, 20 mM Bis-Tris, 150 mM NaCl, 1 mM DTT,
1 mM EDTA, pH 7.8, 0.02% Tween) of HRV-MPpr
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Figure S18. Chromatographic and ESI mass-spectrometric characterization of HRV-Mpro,
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Gel filtration chromatogram (Sephadex G-15, 1 mL/min, 20 mM Bis-Tris, 150 mM NaCl, 1 mM DTT,
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Figure S19. Chromatographic and ESI| mass-spectrometric characterization of PV-Mpre,
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Figure S20. Chromatographic and ESI| mass-spectrometric characterization of EV71-Mpre,
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Figure S21. Chromatographic and ESI| mass-spectrometric characterization of NV-Mpr,
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Figure $22. Reaction progression curves of various MPs with selected FRET substrates. The curves depict
fluorescence released over the course of a 10 min assay.

Blanchard: 2-AbzSVTLQ|SGYNO2R —SARS-CoV-2 Mre— 2-AbzSVTLQ + SGYNO2R
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Figure S$23. LCMS analysis of cleavage products formed by reaction of Blanchard FRET (top) and PEDV3

FRET (middle) and negative control ((-)FRET, bottom) with SARS-CoV-2 Mp™ after 10 min cleavage
highlighting cleavage specificity of the main protease.
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Michaelis-Menten plot SARS-CoV-2 MP™
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Figure S24. Michaelis-Menten plot of various coronavirus FRETs with SARS-CoV-2 M,

Michaelis-Menten plot FIPV MP™
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R squared 0.9675 0.9556 0.9322 0.9471

Figure S25. Michaelis-Menten plot of various coronavirus FRETs with FIPV Mp
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Michaelis-Menten plot PEDV-MP™
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Figure S26. Michaelis-Menten plot of various coronavirus FRETs with PEDV Mpr
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Figure S27. Michaelis-Menten plot of various PEDV FRETs with PEDV Mp.
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Michaelis-Menten plot EqCoV MP™
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Figure S$28. Michaelis-Menten plot of various coronavirus FRETs with EqCoV Mp,

Michaelis-Menten plot HRV MP™
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Figure $29. Michaelis-Menten plot of various picornavirus FRETs with HRV MP™ . No exact data for entries
with (*) could be determined due lack of convergence.
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Michaelis-Menten plot Polio MP™
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R squared 0.9693 0.7278 0.9756 0.8315 0.7265

Figure S30. Michaelis-Menten plot of various picornavirus FRETs with PV MP™© . No exact data for entries
with (*) could be determined due lack of convergence.

Michaelis-Menten plot Entero MP"
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Figure S31. Michaelis-Menten plot of various picornavirus FRETs with EV71 MP© . No exact data for entries
with (*) could be determined due lack of convergence.
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Michaelis-Menten plot NV MP™
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Figure S32. Michaelis-Menten plot of various picornavirus FRETs with NV MP . No exact data for entries
with (*) could be determined due lack of convergence.
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SARS-CoV-2 (PEDV3 FRET)
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Figure S33. Z’ assay quality statistics for different coronavirus MpP°s (100 nM) with PEDV 3 FRET substrate
(10 pM). Samples were prepared with 50 uM baicalein (positive control) or 50 yM DMSO (negative control)
and repeated in duplicate for n=32.

24



