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SUPPLEMENTAL INFORMATION 

Figure S1. Correlation analysis of each sample of the proximity labelling experiments, 

Related to Figure 3. 

Figure S2. Gene Ontology (GO) and pathway (Reactome) analysis of the proximal 

proteins of SARS-CoV-2, Related to Figure 3. 

Figure S3. Comparison of the proximity labelling map with published interactome data of 

SARS-CoV-2, Related to Figure 3. 

Figure S4. Integration analysis of the proximity labelling map with multi-omics data of 

SARS-CoV-2, Related to Figure 3. 

Figure S5. NSP14 and NSP16 block the IFN signalling through the Hippo pathway, 

Related to Figure 3. 

Figure S6. The drugs have no antiviral activities against SARS-CoV-2, Related to Figure 7. 

Figure S7. Comparison of the proximity labelling map with other studies of SARS-CoV-2, 

Related to Figure 3. 

Table S1. SARS-CoV-2 proteins used in the proximity labelling experiments and top 5th 

percentile of non-specific co-purified proteins, Related to Figure 1. 

Table S2. The original identified proteins by LC-MS/MS, the proximal human proteins of 

SARS-CoV-2 and the number of proximal proteins for each protein of SARS-CoV-2, 

Related to Figure 3. 

Table S3. The results of the Gene Ontology and Reactome pathways 

over-representation analysis, Related to Figure 3. 

Table S4. Integration analysis of the proximity labelling map and multi-omics data of 

SARS-CoV-2, Related to Figure 3. 

Table S5. Potential targets and drugs revealed by the SARS-CoV-2 proximity labelling map, 

Related to Figure 7. 

Table S6. Oligonucleotides used in this study, Related to STAR Methods. 

Data S1. Proximal proteins network for individual proteins of SARS-CoV-2, Related to 

Figure 3. 
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Figure S1. Correlation analysis of each sample of the proximity labelling experiments, Related 
to Figure 3. For each SARS-CoV-2 protein sample, Pearson's correlation coefficients of three 
biological replicates were clustered and visualized by Corrplot (https://github.com/taiyun/corrplot).
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Figure S2. Gene Ontology (GO) and pathway (Reactome) analysis of the proximal proteins of 
SARS-CoV-2, Related to Figure 3. The proximal proteins of each viral protein were analysed using 
clusterProfiler. GO terms or pathways with Q-values less than 0.05 were considered 
significantly enriched. Redundant GO terms were reduced by REViGO for visualization, 
including biological processes (Figure S2A), cellular components (Figure S2B), and molecular 
functions (Figure S2C). The selected pathways of interest were shown (Figure S2D).
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Figure S3. Comparison of the proximity labelling map with published interactome data 
of SARS-CoV-2, Related to Figure 3. (A) Venn diagram of viral proteins in the final 
interactome lists of the three groups. (B) Venn diagram of the interactions among the lists 
of the three groups.



TRIO

VIPAS39

TNS3

TGM2

NSP2

FAM193A

ORF10

BIRC6

SMARCA4

PIGK

NSP14

CHD7

NSP16

LPP

N

BORCS5ORF9b

CEP350

PPP3R1

Down regulated

Up regulated

A B

C

D

TGM2
SCD

LSG1

NSP9

NSP2

NSP14

ZFAND6

TJP1

RRBP1

NSP3C

NSP7

SPC25

BOD1

ZWINT

ATP6V1F

POLR2B
CSNK1E

MFAP1

PLD3

WDR33

ORF7b

MTR

DTL

R3HDM1

SQSTM1

SLC3A2

ARID3B

GLE1

HLA-A

LPP

ARHGEF2

ORF9b

HMCES

DPYSL2

NSP15

KDM3B

FLYWCH2

YEATS2

DLGAP5

SPDL1

MED27

MZT2B

NSP8

N NSP16

ORF10

EIF4ENIF1

SMARCA4

RNF40

RSRC2

GATAD2B

POLR2A

MAGED1

CCP110

MPDZ

R3HDM1

DCP1B

FKBP5

RPAP3

RALY

ZNF687

PPP1R13L

CCDC88A

SMG9
EIF4ENIF1MGA

FIP1L1CHAF1A

DYNC1LI1

SETD2

CEP131

NSP16

PCM1

NSP9

HECTD1

NSP7

CASC3

YTHDF1

DENND4C

N

LARP1

NSP8 CSNK1E

NUFIP2

DDX20

CEP170

GTF2F1

DLGAP5SKA3

KIF4A

GPKOW
TMF1

CDK12

ANLN

TNRC6B

ADD1 PHF3

RPRD2
MYBL2

CAMSAP1

NSP11

APC

JMJD1C

MDC1

TCF20

AKAP8

RREB1

MECOM
GORASP2 NSP3-CD

NSP5

DCLRE1A

ORF9b

PLEKHG3

NSP3N

WNK1

ROCK1
AKAP13

FXR1

ICE1

DNMT1

SUGT1

ERCC6L

LARP4B

ZNF609

YAP1

CCAR2

WDR62

TTC28

AGFG1

HUWE1

CTNND1

DDHD1

GAPVD1

CHD1

KIF23

ANAPC1

CLASP1

IGF2R
PPIP5K2

NSP14

FKBP15

DLG1
AKAP1

TMEM230

UBE2O

DTL

MYCBP2

FUNDC2

CTPS1

SQSTM1

SMARCA4

AARS

CDK11B
PATJ

MID1

ORF10

CHD7

AMOTL1

REEP3

SLC4A2

ATP13A1

GJA1
ORF7b

NSP4

AKT2 TOR1AIP1

PGRMC2

M

ORF9c

SSR3

SEC61B

ORF7a

USP1

SF3A3

GOLGA4 SCML2

QSER1ARHGEF2

NCK1

BOD1L1

WBP11

NUCKS1

KTN1

PPP1R2
USP8

VCPIP1

BRIP1

NSP15
TJP2

USP15

PPFIA1

CLASP2

SEC16A

YEATS2

TMEM131

TEX2

TNS3

VAPB

SYTL4

TNIK

NUP214

PIKFYVE

CNOT2
TJP1

GRIPAP1

FAM208A

NSP3C

NSP2

BAIAP2

Mixed

NSP4

SLC35E1

SLC4A2
TEX264

GPR108

PGAM1SMPD4

ORF9b

IGF2R

NSP8

ZWINT

NACA

BAG2
CTNND1

NSP3C

ORF7b

VAPB

VAMP8

HMOX2

PTPN1

ARL6IP5

GOSR1

TMSB4X

MTR

SEC23IP

SPC25

PSMD12

NUB1

NSP16

PRPF31

EIF3E

BCR NSP11

CSTF2

KLHL9

FLYWCH2

CUEDC2RNF213

HGS VCPIP1

NSP15

ALDH9A1

N

NSP7

CCDC50

NSP9

CTNNB1

VCLNSP14

CORO7

ZFYVE16

NSP2

FKBP15

STAU1

POLR2B

PCM1
POLR2A

BIRC6

DYNLL1

ABCC1
PLD3SLC20A1

GJA1
VAMP4

TMEM30A

VANGL1

STT3A
ORF10

CLPTM1 TFRC

YIPF3

ZDHHC7

SQSTM1

UBE2O

AARS
DDB1

SLCO4A1

EIF3M

SLC6A6

NSP3N

WRNIP1
AP2M1

CDC20

CCDC47

M

CLPTM1L

ORF9c

SLC12A2

SNAP23

TMX1

SRP9

S SLC7A5

ORF7aREEP5

MMGT1

SCD

STT3B

HM13

AKAP1

KIF23
TMEM230

DNAJC5SLC3A2
POLR3B

DNAJA1

MAGED1

CCP110

YAP1

GORASP2

PEX19

NUDT5

ERCC6L

HUWE1

Figure S4. Integration analysis of the proximity labelling map with multi-omics data of SARS-
CoV-2, Related to Figure 3. The proximal proteins were mapped to the transcriptome (Figure S4A), 
proteome (Figure S4B), phosphoproteome (Figure S4C) and ubiquitinome (Figure S4D) after SARS-CoV-2 
infection.
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Figure S5. NSP14 and NSP16 block the IFN signalling through the Hippo pathway, Related to 
Figure 3. (A) The Hippo signalling pathway is associated with NSP14 and NSP16. (B, C) Validation of the 
interactions of NSP14, NSP16 and TJP1 by co-immunoprecipitation assay. HEK293T cells were co-
transfected with the indicated vectors and detected by Myc or GFP antibodies. (D) HEK293T cells were 
transfected with Myc-TBK1 together with empty vector or Flag-NSP14/16. phospho-Ser386 and total 
IRF3, NSP14, NSP16, TBK1 and GAPDH were detected by the indicated antibodies. (E, F) HEK293T 
cells were treated as in (D). The induction of IFN-β and ISG15 was measured by RT-qPCR. (G, H) 
HEK293T cells were transfected with the indicated plasmids. 24 h later, the cells were infected with SeV 
(50 HA/mL) as indicated. 6 h post-infection, the cells were harvested for RNA isolation. The induction of 
IFN-β and ISG56 was evaluated by RT-qPCR. GAPDH was used as an internal control. The fold changes 
were quantified by the 2-ΔΔCt method. *p < 0.05, **p < 0.01, ***p < 0.001 (two-tailed Student’s t-test), 
means + SD, n = 3. Data are representative of two (B-D) or three (E-H) independent experiments. E.V., 
empty vector.
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Figure S6. The drugs have no antiviral activities against SARS-CoV-2, Related to Figure 
7. Vero E6 cells were seeded in 96-well plates one day before infection. For IC50 determination, the
cells were pre-treated with drugs for 1 h at gradient concentrations. After 48 h, supernatants 
were harvested for RNA extraction. Then, the viral N mRNA was quantified by RT-qPCR, and the 
inhibition ratio was calculated. Cell viability was evaluated by using a CCK8 kit. Red,
percentage of inhibition; Blue, cell viability. Data are representative of two independent experiments
(n=2).
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Table S6. Oligonucleotides used in this study, Related to STAR Methods. 

REAGENT or RESOURCE SOURCE IDENTIFIER 

Oligonucleotides 

scrambled control RNA-siRNA: 5’-

UUCUCCGAACGUGUCACGUTT-3’(sense) 

Genepharma N/A 

Setd2-siRNA: 5’-GCUCAGAGUUAACGUUUGA-3’ 

(sense) 

Genepharma N/A 

Itgb1-siRNA1: 5’-GAACAGAUCUGAUGAAUGATT-

3’ (sense) 

Genepharma N/A 

Itgb1 siRNA2: 5’-GAUCAUUGAUGCAUACAAUTT-

3’ (sense) 

Genepharma N/A 

Itgb1 siRNA3: 5’- GUGGUUUCGAUGCCAUCAUTT-

3’ (sense) 

Genepharma N/A 

Primer-Human IFN-β (Fw): 5′- 

CCAACAAGTGTCTCCTCCAAAT-3′ 

Synbio Technologies N/A 

Primer-Human IFN-β (Rev): 5′- 

AATCTCCTCAGGGATGTCAAAGT-3′ 

Synbio Technologies N/A 

Primer-Human ISG15 (Fw): 5′-

GGACAAATGCGACGAACC-3′ 

Synbio Technologies N/A 

Primer-Human ISG15 (Rev): 5′- 

CCCGCTCACTTGCTGCTT-3′ 

Synbio Technologies N/A 

Primer-Human GAPDH (Fw): 5′- 

AGGGCTGCTTTTAACTCTGGT-3′ 

Synbio Technologies N/A 

Primer-Human GAPDH (Rev): 5′- 

CCCCACTTGATTTTGGAGGGA-3′ 

Synbio Technologies N/A 

Primer-Human ISG54 (Fw): 5′-

CTGCAACCATGAGTGAGAA-3′ 

Sangon Biotech N/A 

Primer-Human ISG54 (Rev): 5′- 

CCTTTGAGGTGCTTTAGATAG-3′ 

Sangon Biotech N/A 



Primer-Human ISG56 (Fw): 5′- 

TACAGCAACCATGAGTACAA′ 

Sangon Biotech N/A 

Primer-Human ISG56 (Rev): 5′- 

TCAGGTGTTTCACATAGGC-3′ 

Sangon Biotech N/A 

Primer-Human GAPDH (Fw): 5′- 

CGGAGTCAACGGATTTGGTCGTA-3′ 

Sangon Biotech N/A 

Primer-Human GAPDH (Rev): 5′- 

AGCCTTCTCCATGGTGGTGAAGAC-3′ 

Sangon Biotech N/A 

Primer-Human β-actin (Fw): 5′- 

GGATGCAGAAGGAGATCACTG-3′ 

Sangon Biotech N/A 

Primer-Human β-actin (Rev): 5′- 

CAAGTACTCCGTGTGGATCG-3′ 

Sangon Biotech N/A 
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