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Appendix Figure S1. Expression of the bait proteins in HEK293 cells.
MAC-tagged bait protein expression in stable cell lines was detected by western blotting. 
Bait proteins were blotted with an anti-HA antibody, and tubulin was used as the loading control

. 
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Appendix Figure S2. Comparison of the gene expression profiles of stable cell lines. (A)Heatmap
of hierarchical clustering showing the expression profiles of immune response related genes in different 
viral ORF cell lines. Genes with normalized expression levels that were significant compared to those in 
the parental cell line (untransfected cell line as control) were present in at least four samples. 
(B) Volcano plots produced from the NanoString gene expression data of stable cell lines. The red dots 
labeled with gene names represent those considered significantly differentially expressed 
(fold change > 2 (up or down) and  P-value < 0.01).
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Appendix Figure S3. Human receptor protein-protein interaction map.
Nodes of different colors and sizes represent the bait (cyan) and prey (grey). Connections are 
colored based on the detection approach with AP-MS: cyan, BioID-MS: orange or both: gray.



Uptake and function of diphtheria toxin 
Aryl hydrocarbon receptor signalling 
HSF1 activation 
Attenuation phase 
ESR-mediated signaling 
Regulation of RUNX1 Expression and Activity 
Transcriptional Regulation by MECP2 
Regulation of PTEN mRNA translation 
Competing endogenous RNAs (ceRNAs) regulate PTEN translation 
Small interfering RNA (siRNA) biogenesis 
Post-transcriptional silencing by small RNAs 
MicroRNA (miRNA) biogenesis 
Regulation of MECP2 expression and activity 

Apoptotic cleavage of cell adhesion  proteins 
DCC mediated attractive signaling 
Regulation of signaling by CBL 
Interconversion of nucleotide di- and triphosphates 
HSP90 chaperone cycle for steroid hormone receptors (SHR) 
Prefoldin mediated transfer of substrate  to CCT/TriC 
Eukaryotic Translation Elongation 
Signaling by Hippo 
Regulation of PLK1 Activity at G2/M Transition 
Recruitment of mitotic centrosome proteins and complexes 
AURKA Activation by TPX2 
Loss of Nlp from mitotic centrosomes 
Loss of proteins required for interphase microtubule organization from the centrosome 
Integration of provirus 
APOBEC3G mediated resistance to HIV-1 infection 
Respiratory electron transport 
Complex I biogenesis 
Formation of ATP by chemiosmotic coupling 
Cristae formation 
Smooth Muscle Contraction 
Striated Muscle Contraction 
Processing of Capped Intron-Containing Pre-mRNA 
Mitochondrial protein import 
Glutamate and glutamine metabolism 
IRF3-mediated induction of type I IFN 
GPVI-mediated activation cascade 
PLC beta mediated events 

Reduction of cytosolic Ca++ levels 
Regulation of cholesterol biosynthesis by SREBP (SREBF) 
COPII-mediated vesicle transport 
Cargo concentration in the ER 
NEP/NS2 Interacts with the Cellular Export Machinery 
Transport of the SLBP independent Mature mRNA 
Transport of the SLBP Dependant Mature mRNA 
Golgi Cisternae Pericentriolar Stack Reorganization 
Recycling pathway of L1 
Potential therapeutics for SARS 

Nef Mediated CD4 Down-regulation 
Nef Mediated CD8 Down-regulation 
Gap junction degradation 
WNT5A-dependent internalization of FZD4 
LDL clearance 
Retrograde neurotrophin signalling 
WNT5A-dependent internalization of FZD2, FZD5 and ROR2 
VLDLR internalisation and degradation 
Switching of origins to a post-replicative state 
Unwinding of DNA 
Assembly of the pre-replicative complex 
SLBP independent Processing of Histone Pre-mRNAs 
SLBP Dependent Processing of Replication-Dependent Histone Pre-mRNAs 
Processing of Intronless Pre-mRNAs 
Transport of Mature mRNA derived from an Intron-Containing Transcript 
mRNA 3'-end processing 
RNA Polymerase II Transcription Termination 
Glyoxylate metabolism and glycine degradation 
Citric acid cycle (TCA cycle) 
Pyruvate metabolism 
EPHB-mediated forward signaling 
RHO GTPases Activate WASPs and WAVEs 
PERK regulates gene expression 
Recycling of eIF2:GDP 
Asparagine N-linked glycosylation 
RHO GTPases activate KTN1 
Advanced glycosylation endproduct receptor signaling 
Glycolysis 

NCAM signaling for neurite out-growth 
Cytosolic tRNA aminoacylation 
Mitochondrial calcium ion transport 
Formation of the ternary complex, and subsequently, the 43S complex 
Translation initiation complex formation 
Ribosomal scanning and start codon recognition 
Nephrin family interactions 
ATF6 (ATF6-alpha) activates chaperone genes 
Antigen Presentation: Folding, assembly and peptide loading of class I MHC 
Calnexin/calreticulin cycle 
Maturation of spike protein 
Beta oxidation of palmitoyl-CoA to myristoyl-CoA 
RHO GTPases activate PKNs 
EPHA-mediated growth cone collapse 
RHO GTPases activate CIT 
Sema4D induced cell migration and growth-cone collapse 
RHO GTPases Activate ROCKs 
Nuclear Envelope Breakdown 
Initiation of Nuclear Envelope (NE) Reformation 
Depolymerisation of the Nuclear Lamina 
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Appendix Figure S4. Enriched Reactome pathways of prey proteins of the virus-host interactome.
Analysis of enriched functional terms from Reactome within preys detected by 29 viral baits.
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Pfam term
Adaptin C-terminal domain
Eukaryotic porin
Lamin Tail Domain
Calreticulin family
Ca2+ insensitive EF hand
Region in Clathrin and VPS
C-terminal domain of 1-Cys peroxiredoxin
AhpC/TSA family
Tropomyosin
MCM AAA-lid domain
MCM P-loop domain
MCM OB domain
MCM N-terminal domain
SPFH domain / Band 7 family
DEAD/DEAH box helicase
RNA recognition motif 
Actin
Intermediate filament
Spectrin repeat
EF hand
Thioredoxin
IQ calmodulin-binding motif
Myosin head (motor domain)
C-terminus of histone H2A
Core histone H2A/H2B/H3/H4
KH domain
Biotin-requiring enzyme
Unconventional myosin tail, actin- /lipid-binding
YT521-B-like domain
Fragile X-related 1 protein core C terminal
Agenet domain
FMRP KH0 domain
Fragile X mental retardation Tudor domain
Cation transporter/ATPase, N-terminus
Cation transporting ATPase, C-terminus
Exportin 1-like protein
Kinase associated domain 1
CDP-alcohol phosphatidyltransferase
VHS domain
Cofilin/tropomyosin-type actin-binding protein
Piwi domain
PAZ domain
Argonaute linker 1 domain
Mid domain of argonaute
N-terminal domain of argonaute
Argonaute linker 2 domain
AAA domain
CS domain
Prefoldin subunit
Ezrin/radixin/moesin family
Sec23/Sec24 trunk domain
Sec23/Sec24 zinc finger
Sec23/Sec24 helical domain
Sec23/Sec24 beta-sandwich domain
Gelsolin repeat

Appendix Figure S5. Enriched Pfam terms of prey proteins of the virus-host interactome.
Analysis of enriched functional terms from Pfam within preys detected by 29 viral baits
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Meiotic chromosome movement towards spindle pole
Meiotic cytokinesis
Double-strand break repair via break-induced replication
Pre-replicative complex assembly involved in nuclear cell cycle dna replication
Actin polymerization-dependent cell motility
Arp2/3 complex-mediated actin nucleation

Pre-mrna cleavage required for polyadenylation
Termination of rna polymerase ii transcription

Pyruvate metabolic process
Substantia nigra development
Respiratory electron transport chain
Tricarboxylic acid cycle
Mrna cis splicing, via spliceosome
Mrna 3'-end processing
Rna export from nucleus
Mrna export from nucleus
Regulation of alternative mrna splicing, via spliceosome
Positive regulation of translation

Ephrin receptor signaling pathway
Inner mitochondrial membrane organization
Canonical glycolysis
Post-golgi vesicle-mediated transport
Chaperone-mediated protein complex assembly
Protein n-linked glycosylation via asparagine

Protein folding
Response to endoplasmic reticulum stress
Mitotic nuclear envelope reassembly
Substrate-dependent cell migration, cell extension
Poly(a)+ mrna export from nucleus
Positive regulation of dna-templated transcription, elongation
Cellular response to interleukin-7
Fructose 1,6-bisphosphate metabolic process

Negative regulation of dna damage checkpoint
Viral mrna export from host cell nucleus
Clathrin coat assembly
Low-density lipoprotein particle receptor catabolic process
Clathrin-dependent endocytosis
Low-density lipoprotein particle clearance
Positive regulation of cell aging
Antigen processing and presentation of peptide antigen via mhc class i
Protein folding in endoplasmic reticulum
Copii-coated vesicle budding
Positive regulation by host of viral genome replication
Copii-coated vesicle cargo loading
Protein localization to endoplasmic reticulum
Golgi to endosome transport
Antigen processing and presentation of exogenous peptide antigen via mhc class ii
Regulation of defense response to virus by virus
Positive regulation of exosomal secretion
Protein to membrane docking
Antiviral innate immune response
Cotranslational protein targeting to membrane
Protein ufmylation
Copi coating of golgi vesicle
Endoplasmic reticulum organization
Copii vesicle coating
Endoplasmic reticulum to golgi vesicle-mediated transport
Positive regulation of atpase activity
Nuclear envelope organization
Endoplasmic reticulum unfolded protein response
Ire1-mediated unfolded protein response
Establishment of protein localization to endoplasmic reticulum membrane
Endoplasmic reticulum tubular network organization
Antigen processing and presentation
Regulated exocytosis
Vesicle docking involved in exocytosis
Mitochondrial acetyl-coa biosynthetic process from pyruvate
Mitochondrial electron transport, nadh to ubiquinone
Mitochondrial respiratory chain complex i assembly
Aerobic respiration
Proton transmembrane transport
Atp synthesis coupled proton transport
Cristae formation
Atp biosynthetic process
Mitochondrial atp synthesis coupled proton transport
Mitochondrial respiratory chain complex assembly
Mitochondrion transport along microtubule
Maturation of lsu-rrna from tricistronic rrna transcript (ssu-rrna, 5.8s rrna, lsu-rrna)
Regulation of snare complex assembly
Mrna cleavage involved in gene silencing by mirna
Positive regulation of stress granule assembly
Wnt signaling pathway, calcium modulating pathway
Mirna loading onto risc involved in gene silencing by mirna
Post-transcriptional gene silencing by rna
Mirna mediated inhibition of translation
Nuclear-transcribed mrna catabolic process
Positive regulation of mirna mediated inhibition of translation
Centrosome cycle
Spindle assembly
Hippo signaling
Regulation of g2/m transition of mitotic cell cycle
Ciliary basal body-plasma membrane docking
G2/m transition of mitotic cell cycle
Telomerase holoenzyme complex assembly

Telomere maintenance via telomerase
Positive regulation of tau-protein kinase activity
Protein refolding
Regulation of cellular response to heat
Response to unfolded protein
Positive regulation of early endosome to late endosome transport
Regulation of organelle assembly
Bundle of his cell-purkinje myocyte adhesion involved in cell communication
Golgi to plasma membrane cftr protein transport
Ribosomal small subunit assembly
Rrna processing
Srp-dependent cotranslational protein targeting to membrane
Viral transcription
Rna processing
Telomere maintenance
Negative regulation of mrna splicing, via spliceosome
Nuclear-transcribed mrna catabolic process, nonsense-mediated decay
Rna metabolic process
Muscle contraction

Cytosolic transport
Nucleolus organization
Regulation of smooth muscle cell proliferation

Cell motility
Rna secondary structure unwinding
Stress granule assembly
Positive regulation of translation in response to endoplasmic reticulum stress
Translational elongation
L-proline biosynthetic process
Cellular amino acid biosynthetic process
Glutamine metabolic process
Positive regulation of translational initiation
Negative regulation of translation
Protein export from nucleus
Mitochondrion organization
Protein homotetramerization
Trna aminoacylation for protein translation
Gluconeogenesis
Glycolytic process
Establishment of integrated proviral latency
Regulation of gene silencing by mirna
Intracellular transport of virus
Trna export from nucleus
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Actin filament severing
Positive regulation of actin filament depolymerization 
Actin filament depolymerization 
Actin filament fragmerization 

Muscle filament sliding

Barbed-end actin filament capping

Regulation of megakaryocyte differentiation

Actin filament bundle assembly 

Actin filament-based movement
Vesicle transport along actin filament

Actin filament organization

Actin filament capping

Regulaton of filopodium assembly 

Appendix Figure S6. Enriched GO biological process terms of prey proteins of the 
virus-host interactome.
Analysis of enriched functional terms from GO biological processes within preys detected by 
29 viral baits.
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Nuclear Envelope Breakdown
Translesion Synthesis by POLH
Translesion synthesis by REV1
Translesion synthesis by POLI
Translesion synthesis by POLK
Removal of the Flap Intermediate from the C-strand
Mismatch repair (MMR) directed by MSH2:MSH6 (MutSalpha)
Removal of the Flap Intermediate
HSF1 activation
Mismatch repair (MMR) directed by MSH2:MSH3 (MutSbeta)
Regulation of cholesterol biosynthesis by SREBP (SREBF)
2-LTR circle formation
IRF3-mediated induction of type I IFN
Cargo concentration in the ER
NCAM signaling for neurite out-growth
Nephrin family interactions
EPHB-mediated forward signaling
RHO GTPases Activate WASPs and WAVEs
Formation of annular gap junctions
Gap junction degradation
Calnexin/calreticulin cycle
Maturation of spike protein
Scavenging by Class F Receptors
Cytosolic tRNA aminoacylation
Selenoamino acid metabolism
Asparagine N-linked glycosylation
Endosomal/Vacuolar pathway
Advanced glycosylation endproduct receptor signaling
Antigen Presentation: Folding, assembly and peptide loading of class I MHC
Mitochondrial calcium ion transport
Pyruvate metabolism
ADP signalling through P2Y purinoceptor 12
Adenylate cyclase inhibitory pathway
Golgi Cisternae Pericentriolar Stack Reorganization
PLC beta mediated events
LDL clearance
WNT5A-dependent internalization of FZD4
Retrograde neurotrophin signalling
VLDLR internalisation and degradation
WNT5A-dependent internalization of FZD2, FZD5 and ROR2
Plasmalogen biosynthesis
Trafficking of GluR2-containing AMPA receptors
Nef Mediated CD4 Down-regulation
Nef Mediated CD8 Down-regulation
Toll Like Receptor 9 (TLR9) Cascade
Synthesis of PIPs at the late endosome membrane
MTOR signalling
mTORC1-mediated signalling
Fatty Acids bound to GPR40 (FFAR1) regulate insulin secretion
trans-Golgi Network Vesicle Budding
Intra-Golgi traffic
Retrograde transport at the Trans-Golgi-Network
CD28 co-stimulation
PECAM1 interactions
Negative regulation of MET activity
Golgi Associated Vesicle Biogenesis
Lysosome Vesicle Biogenesis
Vpr-mediated induction of apoptosis by mitochondrial outer membrane permeabilization
ATF6 (ATF6-alpha) activates chaperone genes
ER Quality Control Compartment (ERQC)
Trafficking and processing of endosomal TLR
TP53 regulates transcription of additional cell cycle genes whose exact role in the p53 pathway remain uncertain
Regulation of HSF1-mediated heat shock response
Striated Muscle Contraction
Cytosolic iron-sulfur cluster assembly
Processing of Capped Intron-Containing Pre-mRNA

Reactome term
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Appendix Figure S7. Enriched Reactome pathways of prey proteins of the host receptor 
interactome.
Analysis of enriched functional terms from Reactome within preys detected by 18 host baits.
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regulation of TORC1 signaling
endosome organization
endosome to lysosome transport
lysosome localization
positive regulation of TOR signaling
protein localization to lysosome
low-density lipoprotein particle receptor catabolic process
ephrin receptor signaling pathway
membrane organization
low-density lipoprotein particle clearance
clathrin coat assembly
clathrin-dependent endocytosis
regulation of defense response to virus by virus
endocytic recycling
endosomal transport
intracellular protein transport
retrograde transport, endosome to Golgi
vesicle docking involved in exocytosis
early endosome to late endosome transport
vesicle docking
vesicle fusion
regulation of protein localization to plasma membrane
transferrin transport
late endosome to Golgi transport
protein to membrane docking
protein localization to endosome
regulation of vesicle size
interleukin-12-mediated signaling pathway
ribosomal large subunit biogenesis
protein folding
regulation of cellular response to heat
Golgi organization
protein secretion
actomyosin structure organization
negative regulation of protein ubiquitination
Golgi vesicle transport
peptidyl-lysine hydroxylation
antiviral innate immune response
ER-associated misfolded protein catabolic process
endoplasmic reticulum mannose trimming
collagen fibril organization
protein O-linked mannosylation
mitochondrial ADP transmembrane transport
mitochondrial ATP transmembrane transport
negative regulation of mRNA splicing, via spliceosome
regulation of alternative mRNA splicing, via spliceosome
RNA metabolic process
stress granule assembly
protein maturation by iron-sulfur cluster transfer
gene silencing by RNA
nuclear-transcribed mRNA poly(A) tail shortening
negative regulation of translation
positive regulation of cytokinesis
mitochondrial electron transport, NADH to ubiquinone
mitochondrial respiratory chain complex I assembly
tricarboxylic acid cycle
cristae formation
mitochondrial ATP synthesis coupled proton transport
actin filament depolymerization
actin filament fragmentation
positive regulation of actin filament depolymerization
actin polymerization-dependent cell motility
actin filament capping
vesicle transport along actin filament
Arp2/3 complex-mediated actin nucleation
actin filament-based movement
antigen processing and presentation of endogenous peptide antigen via MHC class I via ER pathway, TAP-independent
antigen processing and presentation of exogenous peptide antigen via MHC class I, TAP-independent
protein localization to endoplasmic reticulum exit site
protein maturation by protein folding
peptidyl-proline hydroxylation to 4-hydroxy-L-proline
protein folding in endoplasmic reticulum
ATF6-mediated unfolded protein response
retrograde protein transport, ER to cytosol
actin filament bundle assembly
COPII vesicle coating
endoplasmic reticulum organization
response to endoplasmic reticulum stress
protein N-linked glycosylation via asparagine
protein N-linked glycosylation
IRE1-mediated unfolded protein response
ubiquitin-dependent ERAD pathway
post-Golgi vesicle-mediated transport
protein targeting to lysosome
actin crosslink formation
antigen processing and presentation
base-excision repair
nucleotide-excision repair, DNA gap filling
mismatch repair
nucleotide-excision repair, DNA incision, 3'-to lesion
nucleotide-excision repair, preincision complex stabilization
positive regulation of aspartic-type endopeptidase activity involved in amyloid precursor protein catabolic process
positive regulation of helicase activity
tRNA aminoacylation for protein translation
mRNA destabilization
pyruvate metabolic process
actin filament organization
positive regulation of translational initiation
nucleotide-excision repair
positive regulation of translation
telomere maintenance
COPII-coated vesicle cargo loading
antigen processing and presentation of peptide antigen via MHC class I
establishment of integrated proviral latency
regulation of smooth muscle cell proliferation
insulin-like growth factor receptor signaling pathway
positive regulation of endoplasmic reticulum tubular network organization
negative regulation of IRE1-mediated unfolded protein response
protein ufmylation
actomyosin contractile ring assembly
regulation of extracellular exosome assembly
regulation of filopodium assembly
multivesicular body assembly
positive regulation of exosomal secretion
endoplasmic reticulum tubular network organization
establishment of protein localization to endoplasmic reticulum membrane
acetyl-CoA biosynthetic process from pyruvate
L-glutamate transmembrane transport
mitochondrial acetyl-CoA biosynthetic process from pyruvate

GO-BP term
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Appendix Figure S8. Enriched GO biological process terms of prey proteins of the host 
receptor interactome.
Analysis of enriched functional terms from GO biological process within preys detected by 18 host baits.
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Pfam term
YT521-B-like domain
OB-fold nucleic acid binding domain
Unconventional myosin tail, actin-/lipid-binding
Tropomyosin
SPFH domain / Band 7 family
Spectrin repeat
Ca2+ insensitive EF hand
MHC_I C-terminus
Eukaryotic porin
Phosphofructokinase 1
Mitochondrial carrier protein
Thioredoxin
DnaJ C terminal domain
Calreticulin family
IQ calmodulin-binding motif
Myosin head (motor domain)
Cofilin/tropomyosin-type actin-binding protein
Sec23/Sec24 trunk domain
Sec23/Sec24 zinc finger
Sec23/Sec24 helical domain
Sec23/Sec24 beta-sandwich domain
Gelsolin repeat
Fragile X-related 1 protein core C terminal
Agenet domain
FMRP KH0 domain
Fragile X mental retardation Tudor domain
SAP domain
G-protein alpha subunit
Endomembrane protein 70
Adaptin C-terminal domain
Adaptin N terminal region
Beta2-adaptin appendage domain
VHS domain
Actin
KH domain
Intermediate filament protein
emp24/gp25L/p24 family/GOLD
FYVE zinc finger
Phosphotyrosine interaction domain (PTB/PID)
FIP domain
Transport protein particle (TRAPP) component
GAT domain
RUN domain
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Appendix Figure S9. Enriched Pfam terms of prey proteins of the host receptor interactome.
Analysis of enriched functional terms from Pfam within preys detected by 18 host baits.
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Appendix Figure S10. Distribution of frequencies of hub proteins.
A Notched box plots comparing the distribution of protein connectivity between groups 
of proposed hub proteins and the other proteins present in combined human interactome. 
B Notched box plots comparing the distribution of adjusted frequency metrics between 
groups of proposed hub proteins and the other prey obtained in the combined SARS-CoV-2 
interactome (3 AP and 3 BioID datasets).
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Appendix Figure S11. The antiviral activity of proposed repurposing candidates in the
image-based drug screening of SARS-CoV-2.
Drug response curves are calculated based on the amount of N protein positive cells (above) and 
count of nuclei in six different concentrations of each drug (below). IC50 values are marked to the 
graphs. Immunofluorescence microscopy images representing SARS-CoV-2 infected cells based 
on N protein immunostaining (N protein, green; nuclei, blue) in the presence of the drug are shown.
Drugs with potential antiviral effects are marked (*). Scale bars 200 μm.
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Appendix Figure S12. The presence of BMS-863233 does not affect interactions 
formed with GLO1. 
Data that represent the mean of 3 replicates are highlighted in red. 
A fold change > 0.5 is considered significant.
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