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Chemoinformatic Analysis of SARS-CoV2 Interacting Partners. To identify drugs and reagents that 
modulate the 332 host factors interacting with SARS-CoV-2-HEK293T (MiST >= 0.70), we used two 
approaches: 1) a chemoinformatic analysis of open-source chemical databases and 2) a target- and pathway-
specific literature search, drawing on specialist knowledge within our group. Chemoinformatically, we retrieved 
2,472 molecules from the IUPHAR/BPS Guide to Pharmacology (2020-3-12) that interacted with 30 human 
"prey" proteins (38 approved, 71 in clinical trials), and found 10,883 molecules (95 approved, 369 in clinical 
trials) from the ChEMBL25 database107 (Supplementary Tables 5, 6). For both approaches, molecules were 
prioritized on their FDA approval status, activity at the target of interest better than 1 !M, and commercial 
availability, drawing on the ZINC database108. FDA approved molecules were prioritized except when clinical 
candidates or preclinical research molecules had substantially better selectivity or potency on-target. In some 
cases, we considered molecules with indirect mechanisms of action on the general pathway of interest based 
solely on literature evidence (e.g., captopril modulates ACE2 indirectly via its direct interaction with Angiotensin 
Converting Enzyme, ACE). Finally, we predicted 6 additional molecules (2 approved, 1 in clinical trials) for 
proteins with MIST scores between 0.7-0.6 to viral baits (Supplemental Tables 3 and 4). Complete methods 
can be found here (www.github.com/momeara/BioChemPantry/vignette/COVID19).!
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27 baits (26 proteins, 1 mutant) 
2xStrep-tagged

Expression in HEK293T cells 
in biological triplicate 
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Affinity purification 

Mass spectrometry analysis

PPI scoring

SARS-CoV-2 - Human PPI map

b

Predominant band near expected molecular weight

Nsp1 19.8 91.1% Suppresses host antiviral response
Nsp2 70.5 82.9%

Nsp3 217.3 86.5% Nsp3-Nsp4-Nsp6 complex involved in 
viral replication

Nsp4 56.2 90.8% Nsp3-Nsp4-Nsp6 complex involved in 
viral replication

Nsp5 33.8 98.7% Main protease (3C-like)

Nsp6 33.0 94.8% Nsp3-Nsp4-Nsp6 complex involved in 
viral replication

Nsp7 9.2 100.0% Nsp7-Nsp8 complex is part of RNA 
polymerase 

Nsp8 21.9 99.0% Nsp7-Nsp8 complex is part of RNA 
polymerase 

Nsp9 12.4 98.2% ssRNA binding

Nsp10 14.8 99.3% Essential for Nsp16 methyltransferase 
activity

Nsp11 1.3 92.3% Short peptide
Nsp12 106.7 98.3% RNA polymerase
Nsp13 66.9 100.0% Helicase/triphosphatase
Nsp14 59.8 98.7% 3 –5  exonuclease 
Nsp15 38.8 95.7% Uridine-specific endoribonuclease
Nsp16 33.3 98.0% RNA-cap methyltransferase
S 141.2 87.0% Spike protein, mediates binding to ACE2
Orf3a 31.1 85.1% Activates the NLRP3 inflammasome
Orf3b 6.5 9.5%

E 8.4 96.1% Envelope protein, involved in virus 
morphogenesis and assembly

M 25.1 96.4% Membrane glycoprotein, predominant 
component of the envelope

Orf6 7.3 85.7% Type I IFN antagonist
Orf7a 13.7 90.2% Virus-induced apoptosis
Orf7b 5.2 84.1%
Orf8 13.8 45.3%

N 45.6 94.3% Nucleocapsid phosphoprotein, binds to 
RNA genome

Orf9b 10.8 84.7% Type I IFN antagonist
Orf9c 8.0 78.1%
Orf10 4.4 -

Protein DescriptionMol. weight 
(kDa)

Seq. similarity 
with SARS-CoV
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PreysNot preys

p-val = 4.8e-05

Nuclear transport
Cellular component disassembly
Gene silencing
Microtubule based process
Organelle inner membrane
Organelle envelope lumen
Regulation of reactive oxygen species
Lipoprotein metabolic process
Glycoprotein metabolic process
Cell cycle G1 S phase transition
Mitochondrial matrix
Coated membrane
Cytoplasmic ubiquitin ligase complex
Hops complex
Active transmembrane transporter activity
Tau protein kinase activity
Cell death in response to oxidative stress
Lysine acetylated histone binding
Posttranscriptional regulation of expression
Ribonucleoprotein complex biogenesis
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p = 0.05
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