Anti-cancer potential of Cyperus tegetum: GC–MS & LC–MS Profiling, in-vitro and in silico studies targeting DHODH and DDX3X.
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Table 1: Phytochemical constituents identified in the methanolic extract of Cyperus tegetum.
	Sl. No.
	Name
	R.T. (min)
	Peak Height

	1. 
	(3E)-4-(1-Hydroperoxy-2,2-dimethyl-6-methylenecyclohexyl)-3-penten-2-one
	25.553
	86120

	2. 
	1,3b,6,6-Tetramethyldecahydro-1H-cyclopropa[7,8]azuleno[4,5b]oxirene
	22.921
	293250

	3. 
	1,1-Heptatriacontanol
	27.989
	299448

	4. 
	1,3b,6,6-Tetramethyldecahydro-1H-cyclopropa[3,4]azuleno[4,5b]oxirene
	21.848
	113107

	5. 
	3-Hydroxy-6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-2-naphthalenyl acetate
	26.090
	107071

	6. 
	5,6,6-Trimethyl-5-[(1E)-3-oxo-1-butenyl]-1-oxaspiro[2.5]octan-4-one
	23.492
	162950

	7. 
	1,6-[1-(Hydroxymethyl)vinyl]-4,8a-dimethyl-3,5,6,7,8,8a-hexahydro-2(1H)-naphthalenone
	28.029
	321762

	8. 
	6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-2-naphthalenol
	21.935
	340383

	9. 
	8,8-Dimethyl-4,6-bis(1-methylethylidene)bicyclo[5.1.0]octan-2-one
	25.145
	421954

	10. 
	1-Heptatriacontanol
	23.015
	109692

	11. 
	3-Ethyl-3-hydroxyandrostan-17-one
	22.717
	105037

	12. 
	4,4,8-Trimethyltricyclo[6.3.1.0(1,5)]dodecane-2,9-diol
	27.727
	295200

	13. 
	7-Isopropenyl-1,4a-dimethyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one
	24.867
	664434

	14. 
	Aristolone
	22.169
	984779

	15. 
	Caryophylladienol II
	22.491
	157303

	16. 
	Caryophyllene epoxide
	24.394
	145961

	17. 
	Cycloisolongifol-5-ol
	17.686
	76234

	18. 
	Cyperadion
	26.642
	661940

	19. 
	Cyperene
	16.817
	1048537

	20. 
	Cyperenone
	23.865
	4495775

	21. 
	Elaidic acid
	31.644
	684442

	22. 
	Longiverbenone
	23.358
	18993482

	23. 
	Methyl isostearate
	32.125
	142250

	24. 
	Methyl linoleate
	31.527
	298864

	25. 
	Palmitic acid
	28.402
	529708

	26. 
	Tetramethyldecahydrocyclopropa[5,6]naphtho[1,8a-b]oxirene
	21.555
	79596

	27. 
	Valerenol
	23.664
	162942

	28. 
	β-Copane
	19.660
	84912

	29. 
	β-Spathulenol
	20.101
	263469

	30. 
	δ-Guaiene
	18.274
	443590



Table 2: Identification of Phyto-constituents present in the methanolic extract of Cyperus tegetum LC-MS analysis
	Sl no
	Name of compounds
	Molecular Weight
	M/z
	Intensity

	1
	Αlpha-campholenal
	152
	153
	9.13*104

	2
	Pyranone
	90
	187
	2.51*103

	3
	cyperene
	204
	205
	1.13*105

	4
	cyperone
	218
	218
	1.74*104

	5
	ß-santalol
	220
	220
	1.74*104

	6
	Naringenin
	272
	272
	3.40*103

	7
	Luteolin
	286
	286
	3.05*103

	8
	Catechin
	290
	290
	1.81*103

	9
	Quercetin
	302
	301
	4.31*104

	10
	Apigenin 8-C glycoside
	432
	432
	1.18*103

	11
	Kaempferol-7-eohesperidosode
	286
	594
	1.40*103

	12
	Methionine
	149
	149
	1.16*107

	13
	Eleutherol
	244
	245
	1.03*106



Table 3: Pocket binding analysis of 6ET4.
	Name
	Volume (Å³)
	Surface Area (Å²)
	Drug Score
	Simple Score

	P_0
	1597.57
	1438.87
	0.81
	0.66

	P_1
	497.66
	718.85
	0.73
	0.32

	P_2
	372.42
	531.03
	0.51
	0.18

	P_3
	323.65
	419.78
	0.68
	0.13

	P_4
	244.93
	313.36
	0.58
	0.02

	P_5
	144.26
	169.91
	0.41
	0.0

	P_6
	126.21
	322.96
	0.21
	0.0

	P_7
	112.96
	177.33
	0.23
	0.0

	P_8
	104.83
	282.45
	0.15
	0.0



Table 4: Pocket binding analysis of 2I4I.
	Name
	Volume (Å³)
	Surface Area (Å²)
	Drug Score
	Simple Score

	P_0
	1560.61
	2071.11
	0.8
	0.64

	P_1
	473.1
	753.81
	0.69
	0.28

	P_2
	449.82
	709.9
	0.69
	0.3

	P_3
	356.75
	589.8
	0.57
	0.15

	P_4
	297.6
	574.3
	0.42
	0.12

	P_5
	249.5
	586.97
	0.5
	0.18

	P_6
	155.28
	270.75
	0.27
	0.0

	P_7
	143.92
	237.11
	0.26
	0.0

	P_8
	134.25
	320.68
	0.22
	0.0

	P_9
	129.59
	325.34
	0.24
	0.0

	P_10
	118.97
	300.58
	0.22
	0.0

	P_11
	115.98
	242.48
	0.24
	0.0

	P_12
	100.19
	217.8
	0.22
	0.0




Table 5: Docking analysis of all identified compounds and reference molecule BG45 over DHODH and DDX3X.
	Sl. No.
	
	Compound name
	2I4I
(kcal/moL)
	6ET4
(kcal/moL)

	1. 
	

	(3E)_4_(1_Hydroperoxy_2_2_dimethyl_6_methylene cyclohexyl)_3_penten_2_one
	-5.7
	-6.6

	1. 
	

	1,3b,6,6-Tetramethyldecahydro-1H-cyclopropa[7,8]azuleno[4,5-b]oxirene
	-5.9
	-8.0

	1. 
	


	3-Hydroxy-6-isopropenyl-4,8a-dimethyl-2,3,3a,4,5,6-hexahydro-2-naphthalenyl acetate
	-6.3
	-9.1

	1. 
	

	1,6-[1-(Hydroxymethyl)vinyl]-4,8a-dimethyl-3,5,6,7,8a-hexahydro-2(1H)-naphthalenone
	-6.3
	-7.9

	1. 
	

	1-Heptatriacontanol
	-4.2
	-7.7

	1. 
	


	3-Ethyl-3-hydroxyandrostan-17-one
	-7.1
	-8.0

	1. 
	

	4,4,8-Trimethyl tricyclo[6.3.1.0(1,5)]dodecane-2,9-diol
	-6.1
	-6.6

	1. 
	

	5,6,6-Trimethyl-5-(3-oxobut-1-enyl)-1-oxaspiro[2.5]octan-4-one
	-6.5
	-7.1

	1. 
	

	6-Isopropyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-2-naphthalenol
	-6.1
	-7.8

	1. 
	

	7-Isopropenyl-1,4a-dimethyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one
	-6.1
	-7.5

	1. 
	

	8,8-dimethyl-4,6-di(propan-2-ylidene)bicyclo[5.1.0]octan-2-one
	-6.1
	-7.7

	1. 
	

	alpha-Campholenal
	-4.6
	-5.9

	1. 
	

	Aristolone
	-6.2
	-6.8

	1. 
	

	ß-santalol
	-5.5
	-7.3

	1. 
	

	Caryophylladienol II
	-6.0
	-7.5

	1. 
	

	Caryophyllene epoxide
	-6.0
	-8.0

	1. 
	

	Catechin
	-6.7
	-7.9

	1. 
	

	Cycloisolongifol-5-ol
	-5.6
	-6.9

	1. 
	

	Cyperadion
	-6.3
	-7.0

	1. 
	

	Cyperene
	-6.1
	-8.0

	1. 
	

	Cyperenone
	-6.2
	-7.9

	1. 
	

	Cyperone
	-6.4
	-7.5

	1. 
	

	δ-guaiene
	-5.3
	-7.3

	1. 
	

	Elaidic acid
	-5.4
	-7.4

	1. 
	

	Eleutherol
	-6.8
	-9.0

	1. 
	

	Kaempferol-7-neohesperidoside
	-8.6
	-10.1

	1. 
	

	Longiverbenone
	-6.5
	-6.6

	1. 
	

	Luteolin
	-7.2
	-10.2

	1. 
	

	Methionine
	-3.9
	-4.7

	1. 
	

	Methyl isostearate
	-4.3
	-7.1

	1. 
	

	Methyl linoleate
	-4.6
	-7.8

	1. 
	

	Naringenin
	-6.6
	-7.7

	1. 
	

	Palmitic acid
	-5.0
	-7.0

	1. 
	

	Pyranone
	-4.0
	-5.2

	1. 
	

	Quercetin
	-7.5
	-9.8

	1. 
	

	ß-Copaene
	-6.0
	-7.4

	1. 
	

	ß-Spathulenol
	-5.6
	-7.3

	1. 
	

	Tetramethyldecahydrocyclopropa[5,6]naphtho[1,8a-b]oxirene
	-5.9
	-7.6

	1. 
	

	Valerenol
	-5.6
	-7.7

	1. 
	

	vitexin (Apigenin 8-C glycoside)
	-7.6
	-8.0

	1. 
	

	1,3b,6,6-Tetramethyldecahydro-1H-cyclopropa[3,4]azuleno[4,5b]oxirene
	-6.5
	-6.2

	1. 
	

	BG45
	-6.7
	-7.6



Table 6: Physicochemical characteristics of the identified molecules and standard drug:
	Molecule
	MWa (g/mol)
	ClogPo/wb
	MlogPb
	nRBc
	nHBAd
	nHBDe
	MRf
	TPSAg (Å2)
	LogSh

	1. 
	238.32
	2.8
	2.21
	3
	3
	1
	68.98
	46.53
	-2.76

	2. 
	220.35
	3.53
	3.81
	0
	1
	0
	66.63
	12.53
	-3.57

	3. 
	278.39
	3.12
	2.96
	3
	3
	1
	80.84
	46.53
	-3.27

	4. 
	234.33
	2.73
	2.54
	2
	2
	1
	70.14
	37.3
	-2.4

	5. 
	537
	13.02
	8.75
	35
	1
	1
	181.13
	20.23
	-12.51

	6. 
	318.49
	4.22
	4.15
	1
	2
	1
	95.48
	37.3
	-4.52

	7. 
	238.37
	2.22
	2.88
	0
	2
	2
	69.42
	40.46
	-3.11

	8. 
	236.31
	2.28
	1.4
	2
	3
	0
	65.71
	46.67
	-2.24

	9. 
	220.35
	3.53
	3.56
	1
	1
	1
	69.94
	20.23
	-3.38

	10. 
	218.33
	3.69
	3.46
	1
	1
	0
	68.98
	17.07
	-3.52

	11. 
	232.36
	3.75
	3.71
	0
	1
	0
	73.79
	17.07
	-3.53

	12. 
	152.23
	2.29
	2.2
	2
	1
	0
	47.54
	17.07
	-1.82

	13. 
	218.33
	3.42
	3.56
	0
	1
	0
	67.08
	17.07
	-3.46

	14. 
	220.35
	3.85
	3.56
	4
	1
	1
	69.94
	20.23
	-4.05

	15. 
	220.35
	3.4
	3.56
	0
	1
	1
	69.94
	20.23
	-3.3

	16. 
	220.35
	3.68
	3.67
	0
	1
	0
	68.27
	12.53
	-3.45

	17. 
	290.27
	0.83
	0.24
	1
	6
	5
	74.33
	110.38
	-2.22

	18. 
	220.35
	3.38
	3.81
	0
	1
	1
	65.88
	20.23
	-3.49

	19. 
	236.35
	2.99
	2.63
	3
	2
	0
	69.87
	34.14
	-2.78

	20. 
	204.35
	4.4
	5.65
	0
	0
	0
	66.88
	0
	-3.83

	21. 
	218.33
	3.48
	3.56
	0
	1
	0
	67.08
	17.07
	-3.34

	22. 
	218.33
	3.69
	3.46
	1
	1
	0
	68.98
	17.07
	-3.52

	23. 
	204.35
	4.3
	4.63
	1
	0
	0
	69.04
	0
	-3.95

	24. 
	282.46
	5.71
	4.57
	15
	2
	1
	89.94
	37.3
	-5.41

	25. 
	244.24
	2.43
	1.87
	1
	4
	1
	66.59
	55.76
	-3.34

	26. 
	594.52
	-1.05
	-3.43
	6
	15
	9
	139.36
	249.2
	-3.22

	27. 
	218.33
	3.42
	3.56
	0
	1
	0
	67.08
	17.07
	-3.43

	28. 
	286.24
	1.73
	-0.03
	1
	6
	4
	76.01
	111.13
	-3.71

	29. 
	149.21
	-0.59
	-2.2
	4
	3
	2
	38.22
	88.62
	0.68

	30. 
	298.5
	6.2
	4.91
	16
	2
	0
	94.73
	26.3
	-5.78

	31. 
	294.47
	6.2
	4.91
	15
	2
	0
	93.78
	26.3
	-5.78

	32. 
	272.25
	1.84
	0.71
	1
	5
	3
	71.57
	86.99
	-3.49

	33. 
	256.42
	5.2
	4.19
	14
	2
	1
	80.8
	37.3
	-5.02

	34. 
	96.08
	0.67
	0.21
	0
	2
	0
	24.98
	30.21
	-0.85

	35. 
	302.24
	1.23
	-0.56
	1
	7
	5
	78.03
	131.36
	-3.16

	36. 
	204.35
	3.73
	5.65
	1
	0
	0
	67.14
	0
	-4.01

	37. 
	220.35
	3.26
	3.67
	0
	1
	1
	68.34
	20.23
	-3.17

	38. 
	220.35
	3.6
	3.81
	0
	1
	0
	66.37
	12.53
	-3.54

	39. 
	220.35
	3.41
	3.56
	2
	1
	1
	70.2
	20.23
	-3.15

	40. 
	432.38
	-0.02
	-2.02
	3
	10
	7
	106.61
	181.05
	-2.84

	BG45
	214.22
	0.53
	-0.23
	3
	3
	2
	60.65
	80.9
	-1.7


[bookmark: _Hlk178441600]aMolecular weight. bLipophilicity. cNo. of rotatable bonds. dNo. of H-bond acceptors. eNo. of H-bond donors. fMolar refractivity. gTopological surface area. hSolubility.
Table 7: Pharmacokinetic (ADME) characteristics of identified molecules and standard drug:
	Molecule
	GIi
absorption
	BBBj
permeant
	Pgpk substrate
	CYP1A2l inhibitor
	CYP2C19m
inhibitor
	CYP2C9n
inhibitor
	CYP2D6o inhibitor
	CYP3A4p inhibitor

	1. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	2. 
	High
	Yes
	No
	Yes
	Yes
	No
	No
	No

	3. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	4. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	5. 
	Low
	No
	Yes
	No
	No
	No
	No
	No

	6. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	7. 
	High
	Yes
	Yes
	No
	No
	No
	No
	No

	8. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	9. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	10. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	11. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	12. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	13. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	14. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	15. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	16. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	17. 
	High
	No
	Yes
	No
	No
	No
	No
	No

	18. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	19. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	20. 
	Low
	No
	No
	No
	Yes
	Yes
	No
	No

	21. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	22. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	23. 
	Low
	No
	No
	No
	Yes
	Yes
	No
	No

	24. 
	High
	No
	No
	Yes
	No
	Yes
	No
	No

	25. 
	High
	Yes
	No
	Yes
	Yes
	No
	No
	No

	26. 
	Low
	No
	Yes
	No
	No
	No
	No
	No

	27. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	28. 
	High
	No
	No
	Yes
	No
	No
	Yes
	Yes

	29. 
	High
	No
	No
	No
	No
	No
	No
	No

	30. 
	High
	No
	No
	Yes
	No
	No
	No
	No

	31. 
	High
	No
	No
	Yes
	No
	No
	No
	No

	32. 
	High
	No
	Yes
	Yes
	No
	No
	No
	Yes

	33. 
	High
	Yes
	No
	Yes
	No
	Yes
	No
	No

	34. 
	High
	Yes
	No
	No
	No
	No
	No
	No

	35. 
	High
	No
	No
	Yes
	No
	No
	Yes
	Yes

	36. 
	Low
	Yes
	No
	No
	Yes
	No
	No
	No

	37. 
	High
	Yes
	No
	No
	Yes
	No
	No
	No

	38. 
	High
	Yes
	No
	Yes
	Yes
	Yes
	No
	No

	39. 
	High
	Yes
	No
	No
	Yes
	Yes
	No
	No

	40. 
	Low
	No
	No
	No
	No
	No
	No
	No

	BG45
	High
	No
	No
	Yes
	No
	No
	No
	No


igastrointestinal absorption
jblood-brain barrier permeant
kp-glycoprotein substrate
lcytochrome P450 family 1 subfamily A polypeptide 2
mcytochrome P450 family 2 subfamily C member 19
ncytochrome P450 family 2 subfamily C member 9
ocytochrome P450 family 2 subfamily D member 6
pcytochrome P450 3A
Table 8: Toxicity study of synthesized molecules and standard drugs:
	Compound
	Hepatotoxicity
	Carcinogenicity
	Immunotoxicity
	Mutagenicity
	Cytotoxicity
	LD50 (mg/kg)

	1
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	2
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	3
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	10000

	4
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	5
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1720

	6
	Inactive
	Inactive
	Active
	Inactive
	Inactive
	5000

	7
	Inactive
	Active
	Inactive
	Active
	Inactive
	3919

	8
	Inactive
	Inactive
	Inactive
	Inactive
	Active
	2000

	9
	Inactive
	Active
	Inactive
	Inactive
	Inactive
	1680

	10
	Inactive
	Active
	Inactive
	Active
	Inactive
	159

	11
	Inactive
	Inactive
	Inactive
	Active
	Inactive
	832

	12
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	4200

	13
	Inactive
	Active
	Active
	Active
	Inactive
	2400

	14
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	15
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1870

	16
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	2300

	17
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	2500

	18
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1720

	19
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	20
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	21
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	2000

	22
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	900

	23
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	48

	24
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	25
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	750

	26
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	63

	27
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	5000

	28
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1016

	29
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1000

	30
	Inactive
	Active
	Inactive
	Inactive
	Inactive
	3000

	31
	Inactive
	Inactive
	Inactive
	Inactive
	Inactive
	1800

	32
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