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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

accession code PDB ID 8EUA (https://www.rcsb.org/structure/8EUA). All other data generated in this study are provided in the Supplementary Information and
Source Data file. Publicly available datasets used in this study are X-ray crystal structures of SARS-CoV-2 PLpro with accession codes PDB ID: 7JIR, 7CMD, 6WX4,
6W9C, 6WZU, 6XAA, a structure of UCH-L1 with PDB ID: 3KW5, and a structure of USP4 with PDB ID: 2Y6E. Data are available from the corresponding authors upon
request.
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No sample size calculations were performed for the in vivo pharmacokinetics study.

In Figure 5, some measurements were excluded from the plots because they were for low inhibitor concentrations at which the rate of
inactivation could not be determined reliably because it was too slow. In Supplementary Figure 6, some data were excluded from plots
because they were for high inhibitor concentrations at which the rate could not be determined reliably because it was too fast.

To ensure reproducibility of the experimental findings, each assay was performed at least two times. We confirm that all attempts at
replication were successful.

In particular, Michaelis-Menten kinetics assays (Supplementary Figure 4) were performed with n = 2 independent experiments and these data
were used to calculate mean values.

IC50 measurements with PLpro, peptide substrate, and inhibitor candidates (Table 1, Figure 5, Supplementary Figure 5, Supplementary Figure
6, and Supplementary Figure 7) were performed with n = 2 independent samples for each data point and these data were used to calculate
mean values.

SARS-CoV-2 PLpro kinact/Ki measurements (Table 1, Figure 5b, and Supplementary Figure 6) were carried out with n = 2 independent samples
for each data point (k_obs vs inhibitor concentration) and these data were used to calculate mean values.

Deubiquitinase selectivity panel IC50 measurements (Supplementary Table 2) were carried out in quadruplicate and these data were used to
calculate mean values.

Cell-based (CPE) antiviral activity assays (Table 1, Figure 5, and Supplementary Figure 9) were performed with n = 2 independent samples for
each data point. Seven points of inhibitor concentrations were performed. The number of points was chosen to reach 100% cell viability.

After HA pulldown, Nsp3 activity assays (Figure 6) were performed in 384-well plates. For compound 7, the complete assay (transfection,
pulldown, and assay) was performed in duplicate and these data were used to calculate mean values. For GRL0617, the assay was performed
in triplicate and the data were used to calculate mean values.

Cell-based (CPE) antiviral assays (Table 2 and Table 3) were performed with n = 2 independent samples and the data were used to calculate
mean values.

Metabolic stability assays (Supplementary Table 4 and Supplementary Table 5) were performed with n = 2 replicates and the data were used
to calculate mean values.

In vivo pharmacokinetics (PK) experiments (Supplementary Table 6) involved a total of 48 ICR (CD-1) mice separated into two groups of 24
mice each. One group was used to assess intravenous (IV) PK for compound 7 and the other group was used to assess oral (PO) PK for
compound 7. The sample sizes were chosen to allow three biological replicates at eight time points for each group. The data were used to
calculate mean values and standard error of the mean (SEM).

Mice for in vivo pharmacokinetic experiments were randomly divided into two corresponding groups of 24 mice each for IV and PO
assessments. Randomization was not relevant to other experiments because they are not subject to biased interpretation regardless of
randomization in sample allocation.

For in vivo PK experiments, the mouse groups were randomly divided into two groups. Drug treatment, data collection, and result analysis
were blinded, i.e., during the experiments, the person(s) performing the IP or PO injections and weight measurements were not informed
which group was treated with drug or water vehicle. This information was revealed after completion of the study. Blinding is not applicable for




