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Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the cause of
the COVID-19 pandemic that began in 2019. The coronavirus 3-chymotrypsin-like cysteine
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Summary of antiviral activity against OC43-CoV and SARS-CoV-2
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for SAMDI-MS (C) and FRET (D) assays. Test Article
EC;, (LM) CCs, (1M) EC5, (LM) CCs, (1M) EC;, (LM) CCsp (1M)
A B Comparison of 3CLpro inhibition between FRET and SAMDI-MS Remdesivir 0.11420.005 1 0.21 250 n.d. n.d.
NaCl Titration Buffer and pH GS-441524 n.d. n.d. n.d. n.d. <0.8 55+18
_ 0.003+ 0.006+ Substrate Ky — SAMDI-MS GC376 0.42+0.033 >10 0.83 >50 10+4.2 >100
E 0.002- _E 0.004- = 10 120 Calpain inhibitor i 190 - Calpain inhibitor Xl 10— Ebselen Calpain Inhibitor I 20.7+3.3 >100 20.95 >100 27+1.4 >100
S 3 S 1004 « FRET 100 ® FRET 100 & FRET Calpain Inhibitor Xl 15.242.4 60.348.3 6.93 >50 1.3+0.57 27+0.0
%‘ 0.001- £ 0.002- ;“ E 30+ m SAMDI-MS § 504 ® SAMDI-MS ﬁ 50 m SAMDI-MS Ebselen >100 15.9+2.4 >100 8.23 >100 37.5£9.2
S 2 g B0- g 00~ g °0- -
000l LALTELLALIVTEI] < oooolLLELEATIVAEILTT 3 £ 40- £ 40- £ .- Disulfiram >100 75 >100 8.35 >100 13.5+0.70
S PASSSS D@ AV A% 42 0@ 42 oS o 0.0 _ < 20- = 20- = 204 Shikonin >100 1.4+0.001 >100 0.32 >100 1.55+0.07
SIS I XElELL 0 50 100 150 200 250 od. I N o Bl BB G B
NaCl] m %“Qi qu & <8 ‘“é&% &1 & [Substrate] (uM) .
» 204 ——rrr— - —rr——rrrrr—rrr— 20=rrrr—T T T -
I e i o o ” g 3 ye Results and Conclusions
Reducing Agent Carrier Protein: BSG Detergent Comparison Concentration (M) Concentration (M) Concentraion (M) o o . . . op_

0,006 0,005 0.005. 3CLpro activity — SAMDI-MS o GC376 . Disulfiram 120- Shikonin The label-free SAMDI-MS assay was optimized and validated with known inhibitors of
3 £ 0.0044 E0004d = % 100+ 100 o FRET 100 » FRET coronavirus 3CLpro such as GC376 (IC.,= 0.060 puM), calpain inhibitors Il and XII (IC;, ~20-25
< 0.004- 2 B £ 0.20- £ apd _ a0- S 20- _ . . . . . T
E § 0.003- ooy _ff | S o1s- 2 EE - § ™7 = sampiuis E uM). The FDA-approved drugs shikonin, disulfiram, and ebselen did not inhibit SARS-CoV-2
Q 0.002- = 0.002- = < = 7 "= « . . . . . oy o
2 0.002- £ . = Z 0.0 £ 4. ¢ FRET = - £ 3CLpro activity in the SAMDI-MS assay under physiologically relevant reducing conditions.
: g 00017 z g = o B SAMDI-MS i 32 . . -y er . . .

g . ool d LLELT o000 L LLLLEIEIEIT g 0.057 2 EE E "5.g.0 i %l The three drugs did not directly inhibit human B-coronavirus OC-43 or SARS-CoV-2 in vitro,
) ' ' q,'l,ln g'lllﬂ q,'l,ln g'lllﬂ 'b"lF' 'b"lF' 'b"lF' 'b"lF' 'b"lF' 'b"lF' uun | | 1 U T - “!“ =1 Ty a o o O O
DTT TCEF S & g S S g§ © 0 200 400 600 20 | , Y 20— but instead induced cell death. Compared with a traditional FRET readout, the SAMDI-MS
7 P o9 o9 [Enzyme] (nM) 10 100 10 102 100 102 10~ 10+ 10«

Tween-20 Triton-X 100

A) The initial velocity calculated from triplicate data utilizing the linear range of 3CLpro activity over a
range of distinct conditions: NaCl concentration from 0 to 100 nM, buffer (Hepes, Tris, and Bicine) and
pH (6.8-8.0), reducing agent (DTT and TCEP at 1 mM), bovine skin gelatin (BSG)—a carrier protein—
concentration), and detergent Tween-20 and Triton-X 100. (B) K,, values were determined for the SAMDI
Velocity of 3CLpro is linear over a range of concentrations in the SAMDI-MS assay using 10 uM substrate.
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IC., measurements of six reported 3CLpro inhibitors were calculated in the SAMDI-MS (red) and FRET
(grey) assay formats. Experiments were performed in duplicate and error bars represent standard

assay offers greater sensitivity and eliminates false positive inhibition from compound
interference with the optical signal. In conclusion, the SAMDI-MS 3CLpro assay, combined
with antiviral and cytotoxic assessment, provides a robust platform to evaluate antiviral
agents directed against SARS-CoV-2.
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