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Supplementary Figures legends
[bookmark: _Hlk118904918]Supplementary Figure S1 The 2D sdf structure of cepharanthine. The structure of cepharanthine was downloaded from PubChem website, and was optimized by Chem3D software.
[bookmark: _Hlk118905264][bookmark: _Hlk118905386]Supplementary Figure S2 RMSF plots. A: RMSF plots of eight core targets for cepharanthine against COVID-19. B: RMSF plots of the hub targets of COVID-19. The vertical coordinate indicates the nm value of the RMSF. The horizontal coordinate indicates the protein residue site of the target. the figures show that the flexibility and strength of action of the target protein residues.
[bookmark: _Hlk118905521]Supplementary Figure S3 Gibbs free energy landscape plots. A: Gibbs free energy landscape plots of eight core targets for cepharanthine against COVID-19. B: Gibbs free energy landscape plots of the hub targets of COVID-19. The figures reflect that the values of Gibbs Free Energy, RMSD and Radius of Gyration. And the figures show the energy hydrazine as a whole.
[bookmark: _Hlk106362975]Supplementary Figures
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[bookmark: _Hlk106363087][bookmark: _Hlk106363231][bookmark: _Hlk106366647]Supplementary Figure S1.
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Supplementary Figure S2
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Supplementary Figure S3


Supplementary Tables
Supplementary Table S1. Information of 86 overlapped targets.
	Number
	UniProt ID
	Gene
	Protein

	1
	P00742
	F10
	Coagulation factor X

	2
	P08246
	ELANE
	Neutrophil elastase

	3
	P21728
	DRD1
	D(1A) dopamine receptor

	4
	P49789
	FHIT
	Bis(5'-adenosyl)-triphosphatase

	5
	Q08881
	ITK
	Tyrosine-protein kinase ITK/TSK

	6
	P23141
	CES1
	Liver carboxylesterase 1

	7
	P27487
	DPP4
	Dipeptidyl peptidase 4

	8
	Q9LYS2
	ABCC10
	ABC transporter C family member 10

	9
	Q05513
	PRKCZ
	Protein kinase C zeta type

	10
	P36888
	FLT3
	Receptor-type tyrosine-protein kinase FLT3

	11
	P11086
	PNMT
	Phenylethanolamine N-methyltransferase

	12
	P30926
	CHRNB4
	Neuronal acetylcholine receptor subunit beta-4

	13
	P35228
	NOS2
	Nitric oxide synthase, inducible

	14
	P17252
	PRKCA
	Protein kinase C alpha type

	15
	P00746
	CFD
	Complement factor D

	16
	P56537
	EIF6
	Eukaryotic translation initiation factor 6

	17
	P51679
	CCR4
	C-C chemokine receptor type 4

	18
	P06239
	LCK
	Tyrosine-protein kinase Lck

	19
	Q02763
	TEK
	Angiopoietin-1 receptor

	20
	Q9HCR9
	PDE11A
	Dual 3',5'-cyclic-AMP and -GMP phosphodiesterase 11A

	21
	Q13370
	PDE3B
	cGMP-inhibited 3',5'-cyclic phosphodiesterase 3B

	22
	P13726
	F3
	Tissue factor

	23
	P07339
	CTSD
	Cathepsin D

	24
	P00390
	GSR
	Glutathione reductase, mitochondrial

	25
	P25100
	ADRA1D
	Alpha-1D adrenergic receptor

	26
	P04278
	SHBG
	Sex hormone-binding globulin

	27
	P09874
	PARP1
	Poly [ADP-ribose] polymerase 1

	28
	P49366
	DHPS
	Deoxyhypusine synthase

	29
	P42338
	PIK3CB
	Phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit beta isoform

	30
	P29474
	NOS3
	Nitric oxide synthase, endothelial

	31
	P07900
	HSP90AA1
	Heat shock protein HSP 90-alpha

	32
	P30968
	GNRHR
	Gonadotropin-releasing hormone receptor

	33
	Q15119
	PDK2
	[Pyruvate dehydrogenase (acetyl-transferring)] kinase isozyme 2, mitochondrial

	34
	P09619
	PDGFRB
	Platelet-derived growth factor receptor beta

	35
	Q9UM73
	ALK
	ALK tyrosine kinase receptor

	36
	P05771
	PRKCB
	Protein kinase C beta type

	37
	P55055
	NR1H2
	Oxysterols receptor LXR-beta

	38
	P08069
	IGF1R
	Insulin-like growth factor 1 receptor

	39
	P00749
	PLAU
	Urokinase-type plasminogen activator

	40
	P21917
	DRD4
	D(4) dopamine receptor

	41
	P36897
	TGFBR1
	TGF-beta receptor type-1

	42
	P15559
	NQO1
	NAD(P)H dehydrogenase [quinone] 1

	43
	O15118
	NPC1
	NPC intracellular cholesterol transporter 1

	44
	P34969
	HTR7
	5-hydroxytryptamine receptor 7

	45
	P43681
	CHRNA4
	Neuronal acetylcholine receptor subunit alpha-4

	46
	P11362
	FGFR1
	Fibroblast growth factor receptor 1

	47
	P48736
	PIK3CG
	Phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform

	48
	P32297
	CHRNA3
	Neuronal acetylcholine receptor subunit alpha-3

	49
	Q06187
	BTK
	Tyrosine-protein kinase BTK

	50
	Q92934
	BAD
	Bcl2-associated agonist of cell death

	51
	P35348
	ADRA1A
	Alpha-1A adrenergic receptor

	52
	P41743
	PRKCI
	Protein kinase C iota type

	53
	Q01469
	FABP5
	Fatty acid-binding protein 5

	54
	P49327
	FASN
	Fatty acid synthase

	55
	P53582
	METAP1
	Methionine aminopeptidase 1

	56
	P08758
	ANXA5
	Annexin A5

	57
	P11229
	CHRM1
	Muscarinic acetylcholine receptor M1

	58
	P14416
	DRD2
	D(2) dopamine receptor

	59
	P07333
	CSF1R
	Macrophage colony-stimulating factor 1 receptor

	60
	Q86V86
	PIM3
	Serine/threonine-protein kinase pim-3

	61
	P03372
	ESR1
	Estrogen receptor

	62
	Q13490
	BIRC2
	Baculoviral IAP repeat-containing protein 2

	63
	P98170
	XIAP
	E3 ubiquitin-protein ligase XIAP

	64
	P53779
	MAPK10
	Mitogen-activated protein kinase 10

	65
	Q15078
	CDK5R1
	Cyclin-dependent kinase 5 activator 1

	66
	P11802
	CDK4
	Cyclin-dependent kinase 4

	67
	Q08499
	PDE4D
	cAMP-specific 3',5'-cyclic phosphodiesterase 4D

	68
	P00918
	CA2
	Carbonic anhydrase 2

	69
	P41240
	CSK
	Tyrosine-protein kinase CSK

	70
	P24941
	CDK2
	Cyclin-dependent kinase 2

	71
	Q07343
	PDE4B
	cAMP-specific 3',5'-cyclic phosphodiesterase 4B

	72
	O15530
	PDPK1
	3-phosphoinositide-dependent protein kinase 1

	73
	P35462
	DRD3
	D(3) dopamine receptor

	74
	Q96FL8
	SLC47A1
	Multidrug and toxin extrusion protein 1

	75
	P17612
	PRKACA
	cAMP-dependent protein kinase catalytic subunit alpha

	76
	P62937
	PPIA
	Peptidyl-prolyl cis-trans isomerase A

	77
	P56817
	BACE1
	Beta-secretase 1

	78
	P02768
	ALB
	Albumin

	79
	P07948
	LYN
	Tyrosine-protein kinase Lyn

	80
	P08709
	F7
	Coagulation factor VII

	81
	P08631
	HCK
	Tyrosine-protein kinase HCK

	82
	P00797
	REN
	Renin

	83
	P52732
	KIF11
	Kinesin-like protein KIF11

	84
	P17948
	FLT1
	Vascular endothelial growth factor receptor 1

	85
	Q99720
	SIGMAR1
	Sigma non-opioid intracellular receptor 1

	86
	P62942
	FKBP1A
	Peptidyl-prolyl cis-trans isomerase FKBP1A



Supplementary Table S2. Information of 8 hub targets.
	Number
	UniProt ID
	Gene
	Protein

	1
	P07900
	HSP90AA1
	Heat shock protein HSP 90-alpha

	2
	P02768
	ALB
	Albumin

	3
	P03372
	ESR1
	Estrogen receptor

	4
	P08758
	ANXA5
	Annexin A5

	5
	P98170
	XIAP
	E3 ubiquitin-protein ligase XIAP

	6
	P06239
	LCK
	Tyrosine-protein kinase Lck

	7
	P07948
	LYN
	Tyrosine-protein kinase Lyn

	8
	P08631
	HCK
	Tyrosine-protein kinase HCK
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