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Proteins investigated included the entry proteins ACE2 and TMPRSS2, exit protein BST-2, and 21 proteins in the interferon-I antiviral pathway 
with literature-demonstrated protein-protein interactions with SARS-CoV-2 viral proteins (Figure S1). Taxonomic comparisons for Levels 1 and 2 
were conducted at the Order level, except where indicated. Primary (whole protein) sequences are aligned in Level 1 boxplots; conserved 
domains are aligned in Level 2 boxplots. Legends show relative percent similarity for selected species of interest (data for all individual species 
with available sequences can be found in Supplementary 2). Level 3 heatmaps indicate a total match, partial match (side chain classification 
match or molecular weight within 30 grams/mole), or not a match (neither sidechain nor molecular weight match) for specific amino acid 
positions determined as critical for binding or other factors such as viral enzyme cleavage that would disrupt host protein function (see Methods; 
full Level 3 results can be found in Supplementary File 3).  
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Figure S1a. Interferon-I antiviral response pathway.
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Figure S1b. Interferon-I antiviral response pathway after SARS-CoV-2 entry showing viral-host protein-protein interactions.
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(Order)

Figure S2.
Eukaryotic translation initiation 
factor 4E type 2 (EIF4E2 or 4EHP) 
Query Accession: NP_004837.1 
Level 1 only 

4



Figure S3a. 40S ribosome S2 (uS5) Query Accession: NP_002943.2 Level 1
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Figure S3b. 40S ribosome S2 (uS5) Query Accession: NP_002943.2. Level3: Bond (Left) and Distance (Right)
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Figure S4a.
40S ribosome S3 (uS3) 
Query Accession: NP_000996.2 
Level 1
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Figure S4b.
40S ribosome S3 (uS3) 
Query Accession: NP_000996.2 
Level 2: pfam00189 Ribosomal protein S3, 
C-terminal domain
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Figure S4c. 40S ribosome S3 (uS3) Query Accession: NP_000996.2 
Level 3: Bond (Left) and Distance (Right)
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Figure S5a.
Angiotensin converting enzyme 2 (ACE2) 
Query Accession: NP_068576.1
Level 1
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Figure S5b.
Angiotensin converting enzyme 2 (ACE2) 
Query Accession: NP_068576.1
Level 3: Bond

(Note bobcat sequence correction, see Supplementary File 4.)
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Figure S5b. 
Angiotensin converting 
enzyme 2 (ACE2) 
Query Accession: NP_068576.1 
Level 3: Distance

(Note bobcat sequence correction, 
see Supplementary File 4.)
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Figure S5b. 
Angiotensin converting 
enzyme 2 (ACE2) 
Query Accession: NP_068576.1 
Level 3: N-glycosylation sites



Figure S6a. BST-2 bone marrow stromal antigen 2 (Tethrin) is only found in mammals
Query Accession: NP_004326.1 
Level 1

(Family) 14



Level 3 binding pocket for bats

Figure S6b. BST-2 (Tethrin) (found only in mammals)
Template Accession: NP_004326.1
Level 3: predicted binding pocket
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Figure S7a.
ras GTPase-activating protein-
binding protein 1 (G3BP1) 
Query Accession: NP_005745.1 
Level 1
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Figure S7b. ras GTPase-activating protein-binding protein 1 (G3BP1) 
Query Accession: NP_005745.1 
Level 2: cd00780  NTF2 (Nuclear transport factor domain 2)
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Figure S7c.
ras GTPase-activating protein-binding protein 1 
(G3BP1) 
Query Accession: NP_005745.1 
Level 3: Bond
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Figure S7c.
ras GTPase-activating protein-binding protein 1 
(G3BP1) 
Query Accession: NP_005745.1 
Level 3: Distance
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Figure S8a.
GRB10-interacting GYF protein 2 
(GIGYF2) 
Query accession: NP_056390.2. 
Level 1

(Order)
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Figure S8b. GRB10-interacting GYF protein 2 (GIGYF2) Template accession: NP_056390.2. Variable 
residues in predicted binding region (Xu et al. 2022) 860-919 (864, 877, 881-896)
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Figure S9a.
Karyopherin subunit 
alpha2 KPNA2 (Importin)
Query Accession: 
NP_001307540.1 
Level 1
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Figure S9b. Karyopherin subunit alpha2 (KPNA2) (Importin subunit alpha-1) 
Query Accession: NP_001307540.1
Level 2: pfam01749 IBB, Importin beta binding domain
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Figure S10a.
Mitochondrial antiviral-signaling 
protein isoform 1 (MAVS) 
Query Accession: NP_065797.2 
Level 1
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Figure S10b. Mitochondrial antiviral-
signaling protein isoform 1 (MAVS) 
Query Protein: NP_065797.2 
Level 2: cd08811 CARD_IPS1 
(Caspase activation and recruitment 
domain (CARD) found in IPS-1)
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Figure S10c. Mitochondrial antiviral-signaling protein isoform 1 (MAVS) Query Protein: NP_065797.2
Level 3: Bond (Left) and Distance (Right)
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Figure S11a.
Melanoma-differentiation-associated gene 5 
(MDA5) Query Accession: NP_071451.2   
Level 1
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MDA5 Query Accession: NP_071451.2
Level 2 cd08819 CARD_MDA5_r2

Figure S11b. Melanoma-differentiation-associated gene 5 (MDA5)
Level 2: cd08818 (CARD_MDA5_r1) (residues 8-99)
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Figure S11b. Melanoma-differentiation-associated gene 5 (MDA5) Query 
Accession: NP_071451.2 Level 2 cd15807 MDA5_C (C-terminal domain)

MDA5 Query Accession: NP_071451.2
Level 2 cd12090 MDA5_ID (insert domain)
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Figure S11c.
Melanoma-differentiation-
associated gene 5 (MDA5) 
Query Accession: NP_071451.2 
ISGylation,(1-3) CARD 
oligomerization (4-5), and
phosphorylation (6-7) sites

30



Figure S12a.
Interferon regulatory factor 3 (IRF3) 
Query Accession: NP_001562.1 
Level 1
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Figure S12b. Interferon regulatory factor 3 (IRF3)  Query 
Accession: NP_001562.1 Level 2: cd00103 (IRF transcription 
factor DNA sequence recognition site)

IRF3  Query Accession: NP_001562.1 Level 2: pfam10401 
(cl11061: IRF-3 Superfamily res 202-380)
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Figure S12c. Interferon regulatory 
factor 3 (IRF3)  Query Accession: 
NP_001562.1 Level 3: Bond
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Figure S12c. Interferon regulatory factor 3 (IRF3)  
Query Accession: NP_001562.1 
Level 3: Distance
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Figure S12c. Interferon regulatory factor 3 (IRF3)  
Query Accession: NP_001562.1 
Level 3: Cleavage
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Figure S13a.
Ubiquitin-like interferon stimulated 
gene 15 (ISG15)
Query Accession: NP_005092.1 
Level 1
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Figure S13b. Ubiquitin-like interferon stimulated gene 15 (ISG15)
Query Accession: NP_005092.1 
Level 2: cd01792 ubiquitin-like (Ubl) domain 1

ISG15 Query Accession: NP_005092.1 
Level 2: cd01810 Ubl2_ISG15 
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Figure S13c. Ubiquitin-like interferon 
stimulated gene 15 (ISG15)
Query Accession: NP_005092.1
Level 3: Bond
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Figure S13c. 
Ubiquitin-like interferon 
stimulated gene 15 (ISG15)
Query Accession: NP_005092.1 
Level 3: Distance
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Figure S14a. 
NF-kappa-B essential modulator isoform a (NEMO)
Query Accession: NP_003630.1 
Level 1
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Figure S14b.
NF-kappa-B essential modulator isoform a
(NEMO)
Query Accession: NP_003630.1 
Level 2: cd09803 UBAN domain

41



Figure S14c. NF-kappa-B essential modulator isoform a (NEMO)
Query Accession: NP_003630.1 Level 3: Bond (Left) and Distance (Right)
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Figure S14c. NF-kappa-B essential modulator isoform a (NEMO)
Query Accession: NP_003630.1 
Level 3: UBAN Domain
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Figure S15a.
DNA polymerase alpha 1, catalytic subunit 
(POLA1)
Query Accession: NP_058633.2 
Level 1
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Figure S15b. DNA polymerase alpha 1, catalytic subunit (POLA1) Query Accession: NP_058633.2 
Level 2: cd05776 DNA_polB_alpha_exo
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Figure S15c. DNA polymerase alpha 1, catalytic subunit (POLA1) Query Accession: NP_058633.2 
Level 3: Bond (Left) and Distance (Right)                               (Note lion sequence correction, Supplementary File 4.)
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Figure S16a. Ribonucleic acid export 1 (RAE1)
Query Accession: NP_003601.1 
Level 1
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Figure S16b. 
Ribonucleic acid export 1 (RAE1) 
Query Accession: NP_003601.1 
Level 3: Bond
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Figure S16b.
Ribonucleic acid export 1 (RAE1)
Query Accession: NP_003601.1 
Level 3:  Distance
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Figure S17a.
Retinoic acid-inducible gene I (RIG-I)
Query Accession: NP_055129.2
Level 1
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Figure S17b. Retinoic acid-inducible gene I (RIG-I)
Level 2: cd08816: CARD_RIG-I_r1 (N-terminal Caspase activation 
and recruitment domain found in RIG-I, first repeat)

RIG-I Level 2: cd08817: CARD_RIG-I_r2 (second repeat) 
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Figure S18. Signal recognition particle 19 (SRP19)
Query Accession: NP_003126.1 
Level 1

Figure S19. Signal recognition particle 54 (SRP54)
Query Accession: NP_003127.1 
Level 1
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Figure S20a. Signal transducer and 
activator of transcription 1 (STAT1)
Query Accession: NP_009330.1 
Level 1
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Figure S20b. Signal transducer and activator of transcription 1 (STAT1) Query Accession: NP_009330.1 
Level 2: cd10372 SH2_STAT1 Src homology 2 (SH2) domain found in STAT1 proteins
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Figure S20c. Signal transducer and activator of transcription 1 (STAT1) Query Accession: NP_009330.1 
Level 3: Bond (Left) and Distance (Right)
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Figure S20c. Signal transducer and 
activator of transcription 1 (STAT1)
Query Accession: NP_009330.1 
Level 3: Phosphorylation Site
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Figure S21a. Signal transducer and 
activator of transcription 2 (STAT2)
Query Accession: NP_005410.1 
Level 1
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Figure S21b. Signal transducer and activator of transcription 2 (STAT2)
Query Accession: NP_005410.1 Level 2: cd10373 SH2_STAT2
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Figure S21c. Signal transducer and 
activator of transcription 2 (STAT2)
Query Accession: NP_005410.1 
Level 3: Phosphorylation Site

59



Figure S22a. Stimulator of interferon genes (STING) 
Query Accession: NP_938023.1 Level 1

Figure S22b. STING Query Accession: NP_938023.1 
Level 2: cd12146 STING_C (C-terminal binding domain of STING)

60



Figure S23a. TANK-binding kinase 1 (TBK1) Query Accession: NP_037386.1
Level 1
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Figure S23b. TANK-binding kinase 1 (TBK1) Query Accession: NP_037386.1
Level 2: cd13988 STKc_TBK1 (Catalytic domain of the Serine/Threonine kinase, TBK1 for transfer of the gamma-phosphoryl group 
from ATP to serine/threonine residues on protein substrates.)
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Figure S23c. TANK-binding kinase 1 (TBK1) Query Accession: NP_037386.1 Level 3: All Contacts  part 1 
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Figure S23c. TANK-binding kinase 1 (TBK1) Query Accession: NP_037386.1 Level 3: All Contacts  part 2 
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Figure S24a. Transmembrane 
serine protease 2 (TMPRSS2) 
Query Accession:NP_005647.3 
Level 1
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Figure S24b. Transmembrane serine 
protease 2 (TMPRSS2) 
Query Accession NP_005647.3 
Level 2: cd00190 Tryp_SPc (Trypsin-like 
serine protease active/cleavage site) 
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Figure S24c. Transmembrane serine protease 2 TMPRSS2 Query Accession: NP_005647.3 Level 3: Bond
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Figure S24c. Transmembrane serine protease 2 (TMPRSS2) Query Accession: NP_005647.3 Level 3: Distance
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Figure S25a. Translocase of outer mitochondrial membrane (TOMM70)
Query Accession: NP_055635.3 
Level 1 
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Figure S25b. Translocase of outer mitochondrial membrane (TOMM70) Query Accession: NP_055635.3 Level 3: Bond
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Figure S25b. Translocase of outer mitochondrial membrane (TOMM70) 
Query Accession: NP_055635.3 
Level 3: Distance
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