[bookmark: _x4qmiiit1dyl]Table 1 Summary of cross-docking, re-docking and sequence similarities of all proteins used in the study.
	Protein (PDB ID), organism
	Re-docked ligand RMSD (Å)
	Compared non-human PDB ID (Sequence identity)

	COX-1 (6Y3C), human
	celecoxib (0.589)
	COX-1 (3KK6), sheep (93.0%)

	COX-2 (5KIR), human
	celecoxib (0.637)
	COX-2 (5JW1), mouse (94.2%)

	5-LOX (3V99), human
	arachidonic acid (2.163)
	-


[bookmark: _7qys4uulc8kr]
Table 2 Docking results showing GScore values for the top scoring docked ligands and their most significant contributions towards COX-1. For COX-2 and LOX-5, see the Supplementary Data (Tables S2 and S3).
	Compound
	Gscore
	Evdw
	Ecoul
	Elipo
	Ehbond
	Erotb
	Esite 
	Leff

	Rosmarinic acid
	-11.89
	-24.23
	-5.54
	-4.95
	-2.85
	11
	-0.23
	-0.46

	Ellagic acid
	-9.76
	-20.22
	-6.94
	-5.01
	-2.4
	4
	0
	-0.44

	Azaleatin
	-9.31
	-20.95
	-7.76
	-5.15
	-1.68
	6
	0
	-0.40

	Capsaicin
	-9.25
	-37.68
	0.05
	-6.28
	-0.48
	11
	-0.07
	-0.42

	Genistein
	-9.22
	-29.54
	-7.73
	-5.09
	-1.40
	4
	0
	-0.46

	Epigallocatechin
	-9.17
	-19.20
	-7.84
	-4.78
	-2.55
	7
	0
	-0.42

	Curcumin (Keto)
	-9.08
	-45.76
	-2.61
	-7.03
	-0.48
	10
	-0.80
	-0.32

	Galangin
	-8.73
	-28.96
	-3.53
	-5.07
	-0.96
	4
	0
	-0.43

	Gingerol
	-8.55
	-28.60
	-3.30
	-5.41
	-1.18
	12
	-0.06
	-0.41

	Rhamnetin
	-8.51
	-34.13
	-0.88
	-5.17
	-1.92
	6
	0
	-0.37

	Acacetin
	-8.46
	-25.65
	-5.87
	-5.09
	-1.33
	4
	0
	-0.40

	Chlorogenic acid
	-8.30
	-6.49
	-9.25
	-3.81
	-3.30
	10
	-0.55
	-0.33

	Apigenin
	-8.32
	-23.23
	-6.21
	-4.639
	-1.53
	4
	0
	-0.41

	Salvigenin
	-8.27
	-32.85
	-0.19
	-6.01
	-0.48
	5
	0
	-0.34

	Resveratol-3,4,5-trihydroxy-trans-stilbene
	-8.25
	-25.95
	-10.47
	-4.96
	-1.30
	5
	0
	-0.49

	Quercetin
	-8.19
	-32.28
	-0.83
	-4.81
	-1.92
	6
	0
	-0.37

	Pachypodol
	-8.15
	-36.04
	1.05
	-5.94
	-0.96
	6
	0
	-0.33

	Luteolin
	-8.03
	-27.18
	-1.31
	-4.87
	-1.44
	5
	0
	-0.38

	Oleocanthal
	-7.98
	-23.52
	-7.28
	-4.24
	-0.94
	11
	-0.71
	-0.36

	Cyanidin (neutral)
	-8.00
	-19.51
	-6.97
	-4.39
	-1.43
	3
	-0.19
	-0.37

	Kaempferide
	-7.62
	-34.65
	-1.57
	-5.17
	-0.96
	5
	0
	-0.35

	Catechin
	-7.41
	-30.74
	-1.36
	-4.79
	-0.96
	6
	0
	-0.35

	Curcumin (enol form)
	-7.54
	-41.53
	-3.38
	-5.66
	-0.48
	10
	-0.57
	-0.27

	Kaempferol
	-7.27
	-34.41
	-0.40
	-4.92
	-0.96
	5
	0
	-0.35

	Gallic acid
	-7.14
	-20.51
	-7.41
	-2.85
	-2.40
	4
	-0.39
	-0.60

	Caffeic_acid
	-7.07
	-22.75
	-8.52
	-3.28
	-2.34
	4
	-0.09
	-0.54

	Allylpyrocatecol-3-prop-2-enylbenzene-1,2-diol
	-6.99
	-19.25
	-7.12
	-3.75
	-1.74
	4
	0
	-0.64

	Cyanidin (charged)
	-6.89
	-17.35
	-1.33
	-4.34
	-0.96
	6
	0
	-0.32

	Salvigenin
	-8.04
	-7.21
	-1.40
	-4.18
	-0.48
	5
	-0.80
	-0.25

	Celecoxib
	-11.06
	-45.51
	-6.95
	-6.40
	-0.86
	4
	-0.76
	-0.43






Table 3. Summary of top-ten docked phytochemicals that mimic H-bond interactions between the X-ray structures and co-crystallized ligands in COX-1, COX-2 and 5-LOX showing interacting amino acid residues.
[bookmark: _36t60751mxkl]
	Docked ligand
	COX-1
	COX-2
	5-LOX

	Reference drugs
	Celecoxib: Arg120, Ser 353
	Celecoxib: Leu352, Ser353, Arg513, His90, Gln192 
	Arachidonic acid: Fe2701
Zileuton: Val671, Asn554, Fe2701

	Rhamnetin
	Arg120, Tyr355
	Phe518, Gln192 
	Fe2701, Gln363

	Kaempferide
	Arg 120
	
	His367, Gln363, Asn554, Tyr558

	Acacetin
	Arg120, Ser530
	Trp387, Gln192, Phe518, Ser353 
	Tyr558, Ala672

	Kaempferol
	Arg120
	Ser530
	His367, Tyr558, Phe555, Leu607, Fe2701

	Apigenin
	Arg 120
	Ser530
	

	Luteolin
	Arg 120
	Phe518, Ser530
	

	Azaleatin
	Tyr355
	Gln192, Tyr355
	

	Galangin
	Tyr355, Tyr385
	Gln192
	

	Curcumin (enol form)
	
	Arg120, Ser530 
	

	Rosmarinic acid
	
	
	Asn554, Fe2701, Gln363, Val671, His367

	Rutin
	
	
	Gln609, Asn554, Val671, Ile406, Phe177, Gln363

	Chlorogenic acid
	
	
	Gln609, Phe177, Ala672, Fe2701

	Cyanidin (charged)
	Arg 120
	
	

	Quercetin
	
	Phe518, Gln192, Tyr355
	

	Salvigenin
	
	
	Tyr558, Gln557, His367

	Caffeic acid
	
	
	Ile406, Phe177, Fe2701, Asn554

	Gallic acid
	
	
	Fe2701, Leu607


[bookmark: _gizb6045d0g3]
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[bookmark: _qpd4w1krno]Table 4 Summary outputs from MM-GBSA calculations with free energies of binding (ΔGbind) and free energies of solvation (ΔGsolv) of the selected compounds to the docked COX-1 protein target. For COX-2 and LOX-5, see the Supplementary Data (Tables S5 and S6).
	Compound
	ΔGbind

	ΔGbind,vdw

	ΔGbind,Coul

	ΔGbind,hbond

	ΔGbind,lipo

	ΔGsolv

	Lstrain


	Rosmarinic acid
	-20.73
	-25.08
	-29.47
	-2.33
	-26.78
	57.10
	11.59

	Ellagic acid
	-33.49
	-22.70
	-9.88
	-1.18
	-20.47
	14.48
	11.67

	Azaleatin
	-39.96
	-20.07
	-28.59
	-1.17
	-24.17
	29.44
	12.83

	Capsaicin
	-15.58
	-28.66
	-5.69
	-0.26
	-36.77
	39.48
	21.24

	Genistein
	-35.13
	-29.18
	-23.98
	-1.04
	-19.05
	29.51
	10.89

	Epigallocatechin
	-26.74
	-26.78
	-19.38
	-2.03
	-24.24
	40.97
	6.62

	Curcumin (keto form)
	-43.32
	-46.41
	-5.86
	-0.36
	-26.23
	33.08
	3.89

	Galangin
	-49.17
	-32.78
	-23.64
	-1.26
	-22.86
	29.10
	5.40

	Gingerol
	-9.97
	-23.61
	-4.02
	-0.14
	-32.29
	31.12
	24.05

	Rhamnetin
	-39.26
	-33.28
	-8.11
	-0.59
	-22.68
	22.98
	6.20

	Acacetin
	-37.43
	-22.54
	-16.12
	-0.95
	-20.98
	16.66
	12.25

	Chlorogenic acid
	16.85
	-10.64
	-29.16
	-2.79
	-20.30
	61.36
	24.50

	Apigenin
	-38.00
	-24.63
	-28.08
	-2.02
	-19.37
	29.83
	9.59

	Salvigenin
	-24.85
	-35.65
	0.04
	-0.02
	-26.97
	26.58
	12.71

	Resveratol-3,4 ,5-Trihydroxy-trans-stilbene
	-33.23
	-29.76
	-17.23
	-1.02
	-23.07
	32.25
	6.08

	Quercetin
	-34.22
	-31.07
	-7.58
	-0.58
	-20.70
	23.74
	5.98

	Pachypodol
	-33.71
	-31.32
	-5.52
	-0.26
	-26.74
	21.06
	17.39

	Luteolin
	-34.93
	-28.37
	-11.59
	-0.66
	-18.90
	22.51
	6.24

	Oleocanthal
	-12.95
	-6.52
	-16.70
	-1.39
	-25.99
	28.87
	12.48

	Cyanidin (neutral)
	10.88
	-15.31
	-54.08
	-1.52
	-14.72
	86.85
	13.92

	Kaempferide
	-34.39
	-34.50
	-9.42
	-0.04
	-22.51
	27.80
	6.00

	Catechin
	-30.22
	-30.24
	-6.96
	-0.25
	-22.12
	27.42
	4.80

	Curcumin (enol form)
	-43.31
	-45.1401
	-8.71
	-0.49
	-25.90
	32.52
	5.89

	Kaempferol
	-37.96
	-33.58
	-6.61
	-0.26
	-20.86
	24.00
	3.46

	Gallic acid
	-13.22
	-24.54
	-17.74
	-1.27
	-11.90
	41.24
	1.03

	Caffeic acid
	-15.79
	-30.38
	-33.27
	-2.21
	-14.77
	61.99
	2.44

	Allylpyrocatecol-3-prop-2-enylbenzene-1,2-diol
	-32.64
	-19.23
	-13.29
	-0.89
	-17.82
	18.68
	2.24

	Cyanidin (charged)
	-34.44
	-28.46
	118.41
	-0.59
	-17.2
	-109.26
	6.23

	Celecoxib
	-65.90
	-50.27
	-17.02
	-2.06
	-26.87
	30.49
	3.39


[bookmark: _ue6gfkggbf00][bookmark: _q70qix599t3i]Table 6 Summary of the biological and physicochemical properties, drug-likeness filters, pharmacokinetic, and toxicity profiles of the 5 natural compounds predicted to selectively bind to COX-2 and 5-LOX, but not to COX-1.
	Ligands
	PCID
	Known biological activities
	MW (Da)a
	log Pb
	NRBc
	Lipinski Viold
	BBBe
	Pgpf
	Solg
	Log kph
	PAINSi
	HIAj
	Bioavalabilityk
	Veberl

	Rhamnetin
	5281691
	Antioxidant, anticancer, and antibacterial.
	316.27
	2.29
	2
	0
	-1.35
	Yes
	-3.21
	-2.74
	1 (cathecol A)
	80.21
	0.11
	Yes

	Kaempferol
	5280863
	COX-2 inhibition
	286.24
	2.28
	1
	0
	-0.94
	Yes
	-3.04
	-2.74
	0
	74.29
	0.55
	Yes

	Rutin 
	5280805
	Antioxidant, cytoprotective, vasoprotective, anticarcinogenic, neuroprotective, and cardioprotective. 
	610.52
	-1.69
	6
	3 (MW>500 Da, HBA>10, HBD>5)
	-1.89
	Yes
	-2.89
	-2.74
	1 (cathecol A)
	23.45
	0.55
	No; 1 violation: TPSA>140

	Rosmarinic acid 
	5281792
	Anti inflammatory, antioxidant, antiviral, and antibacterial.
	360.32
	1.76
	6
	0
	-1.38
	Yes
	-3.06
	-2.74
	1 (cathecol A)
	32.52
	0.17
	No; 1 violation: TPSA>140

	Chlorogenic acid 
	1794427
	Main constituent in coffee, antioxidant, liver and kidney protection, antibacterial, anti-tumor, regulation of carbohydrate and lipid metabolism, anti-inflammatory,nervous system protection, etc.
	354.31
	-0.65
	4
	1 (HBD>5)
	-1.41
	Yes
	-2.45
	-2.74
	1 (cathecol A)
	36.38
	0.56
	No; 1 violation: TPSA>140

	Ligands
	Leadlikenessm
	VDssn
	Fracubo
	  CNSp         
	CYP2D6q
	Cltotr
	ERens
	ToxAMESt
	Dmax.u
	hERG Iv
	ToxORA (LD50)w
	ToxHepx
	ToxT.py
	ToxMinnowz

	Rhamnetin
	Yes
	0.42
	0.07
	-3.24
	No
	0.47
	No
	No
	0.56
	No
	2.45
	No
	0.33
	1.89

	Kaempferol
	Yes
	1.27
	0.18
	-2.23
	No
	0.48
	No
	No
	0.53
	No
	2.45
	No
	0.31
	2.89

	Rutin
	No; 1 violation: MW>350
	1.66
	0.19
	-5.18
	No
	-0.37
	No
	No
	0.45
	No
	2.49
	No
	0.29
	7.68

	Rosmarinic acid
	No; 1 violation: MW>350
	0.39
	0.35
	-3.35
	No
	0.25
	No
	No
	0.15
	No
	2.81
	No
	0.30
	2.70

	[bookmark: _csjoct22xv15]Chlorogenic acid
	No; 1 violation: MW>350
	0.58
	0.66
	-3.86
	No
	0.31
	No
	No
	-0.13
	No
	1.97
	No
	0.29
	5.74



[bookmark: _yd53wgw8bi7e]aMolecular weight in Daltons; bLogarithm of octanol/water partition coefficient; cNumber of rotatable single bonds; dNumber of Lipinski violations; eNumeric blood-brain barrier permeability (log BB); fP-glycoprotein binding affinity; gNumeric water solubility (log mol/L); hLogarithm of skin permeability in (cm/h); iNumber of pan-assay interference (PAINS) alerts predicted by SwissAdme; jHuman intestinal absorption (% absorbed) predicted from pkCSM; kAbbott Bioavailability Score: Probability of F> 10% in rat (from SwissAdme); lPassed the Veber (GSK) filter (Yes/No) predicted by SwissAdme; mLead-likeness prediction; nVolume of distribution in human predicted by pkCSM in log L/kg; oFraction of unbound drug (human) predicted by pkCSM in fractional unit; pNumeric predicted central nervous system permeability (from pkSCM); qCYP2D6 inhibition by pkCSM (Yes/No); rTotal predicted rate of clearance by pkCSM in log ml/min/kg; sRenal excretion OCT2 substrate predicted by pkCSM (Yes/No); tAMES toxicity prediction by pkCSM (Yes/No); uMaximum tolerated dose in humans predicted by pkCSM in log mg/kg/day; vpredicted hERG I inhibitor by pkCSM (Yes/No);  wpredicted Oral Rat Acute Toxicity (LD50) by pkCSM in mol/kg; xpredicted pkCSM hepatotoxicity (Yes/No); yTetrahymena pyriformis fish species toxicity predicted by pkCSM in numeric (log μg/L); zMinnow fish species  toxicity predicted by pkCSM in numeric (log mM). 
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