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Table S1 Molecular properties of HPPD inhibitor as training sets.
	[bookmark: _Hlk140063655]Name
	Structure
	Log p
	MW
	HBAs
	HBDs
	ARs
	RB

	pyrazolynate
	

	1.559
	363.388
	7
	1
	2
	4

	pyrasulfotole
	

	2.517
	362.324
	5
	1
	2
	4

	cypyrafluone
	

	4.451
	441.831
	4
	1
	2
	5

	tolpyralate
	

	3.123
	484.449
	7
	0
	3
	7

	fenpyrazone
	

	3.723
	562.946
	8
	0
	3
	11

	tripyrasulfone
	

	3.507
	559.037
	8
	0
	4
	8




Table S2 Molecular properties of PPO inhibitor as training sets.
	[bookmark: _Hlk140070389]Name
	Structure
	Log p
	MW
	HBAs
	HBDs
	ARs
	RB

	fluroximin
	

	4.444
	446.762
	7
	0
	2
	9

	fomesafen
	

	3.674
	438.763
	6
	1
	2
	6

	fluoroglycofen
	

	4.228
	419.693
	7
	1
	2
	8

	lactofen
	

	5.286
	461.773
	7
	0
	2
	10

	acifluorfen
	

	4.521
	361.657
	5
	1
	2
	5

	ethhoxyfen-ethyl
	

	6.056
	451.221
	5
	0
	2
	9




Table S3 The sequence information of 1TFZ and 1SEZ.
	PDB ID
	sequence information

	1TFZ
	MGFKLVGFSKFVRKNPKSDKFKVKRFHHIEFWCGDATNVARRFSWGLGMRFSAKSDLSTGNMVHASYLLTSGDLRFLFTAPYSPSLSAGEIKPTTTASIPSFDHGSCRSFFSSHGLGVRAVAIEVEDAESAFSISVANGAIPSSPPIVLNEAVTIAEVKLYGDVVLRYVSYKAEDTEKSEFLPGFERVEDASSFPLDYGIRRLDHAVGNVPELGPALTYVAGFTGFHQFAEFTADDVGTAESGLNSAVLASNDEMVLLPINEPVHGTKRKSQIQTYLEHNEGAGLQHLALMSEDIFRTLREMRKRSSIGGFDFMPSPPPTYYQNLKKRVGDVLSDDQIKECEELGILVDRDDQGTLLQIFTKPLGDRPTIFIEIIQRVGCMMKDEEGKAYQSGGCGGFGKGNFSELFKSIEEYEKTLEAKQLVG

	1SEZ
	MAPSAGEDKHSSAKRVAVIGAGVSGLAAAYKLKIHGLNVTVFEAEGKAGGKLRSVSQDGLIWDEGANTMTESEGDVTFLIDSLGLREKQQFPLSQNKRYIARNGTPVLLPSNPIDLIKSNFLSTGSKLQMLLEPILWKNKKLSQVSDSHESVSGFFQRHFGKEVVDYLIDPFVAGTCGGDPDSLSMHHSFPELWNLEKRFGSVILGAIRSKLSPKNEKKQGPPKTSANKKRQRGSFSFLGGMQTLTDAICKDLREDELRLNSRVLELSCSCTEDSAIDSWSIISASPHKRQSEEESFDAVIMTAPLCDVKSMKIAKRGNPFLLNFIPEVDYVPLSVVITTFKRENVKYPLEGFGVLVPSKEQQHGLKTLGTLFSSMMFPDRAPNNVYLYTTFVGGSRNRELAKASRTELKEIVTSDLKQLLGAEGEPTYVNHLYWSKAFPLYGHNYDSVLDAIDKMEKNLPGLFYAGNHRGGLSVGKALSSGCNAADLVISYLESVSTDSKRHC




Table S4 Molecular properties of 8 hit compounds.
	Compound
	Structure
	electronegativity
	Log p
	MW
	HBDs
	HBAs
	RB
	ARs

	Compound49317
	

	[image: ]
	2.74
	383.37
	1
	6
	3
	3

	Compound10674
	

	[image: ]
	1.76
	382.41
	1
	5
	2
	2

	Compound35215
	

	[image: ]
	3.49
	432.44
	1
	5
	4
	3

	Compound1555
	

	[image: ]
	4.59
	429.42
	0
	6
	4
	4

	STOCK1N-41398
	

	[image: ]
	4.19
	404.41
	0
	6
	4
	3

	STOCK1N-67214
	

	[image: ]
	4.12
	444.48
	0
	5
	4
	3

	STOCK1N-57851
	

	[image: ]
	4.33
	420.46
	0
	6
	4
	2

	STOCK1N-40313
	

	[image: ]
	4.39
	449.91
	1
	6
	3
	2




Table S5 ADMET prediction of 8 compounds.
	Structure
	BBB level
	Aqueous solubility level
	CYP2D6 binding

	Compound49317
	3
	2
	false

	Compound10674
	3
	3
	false

	Compound35215
	2
	2
	false

	Compound1555
	4
	2
	false

	STOCK1N-41398
	1
	2
	false

	STOCK1N-67214
	2
	2
	false

	STOCK1N-57851
	2
	2
	false

	STOCK1N-40313
	4
	2
	false


BBB level: 0 (very high), 1 (high), 2 (medium), 3 (low), 4 (undefined).
Solubility level: 2 (good solubility), 3 (low solubility).
CYP2D6 binding: false (non-inhibitor).



Fig. S1. A: HPPD testing set the active compounds; B: HPPD testing set the inactive compounds.


Fig. S2. A: PPO testing set the active compounds; B: PPO testing set the inactive compounds.





Fig. S3. A: HPPD active compounds; B: HPPD inactive compounds.




Fig. S4. A: PPO active compounds; B: PPO inactive compounds.


[image: ]
Fig. S5. Matching between training set and HPPD-Hiphop pharmacophore. A: opramezone; B: pyrasulfotole; C: cypyrafluone; D: tolpyralate; E: fenpyrazone; F: tripyrasulfone.

[image: ]Fig. S6. Matching between training set and PPO-Hiphop pharmacophore. A: luroximin; B: fomesafen; C: fluoroglycofen; D: lactofen; E: acifluorfen; F: ethhoxyfen-ethyl.


[image: ]
Fig. S7. (a) ROC curve of HPPD-CBP pharmacophore model; (b) ROC curve of PPO-CBP pharmacophore model.


[image: ]
Fig. S8 Comparison of conformation between the redocking ligand and the natural ligand. (a) AtHPPD, (b) NtPPO, the redocking ligand is brown, and the natural ligand is blue.


[image: Figure 10]
Fig. S9. Key residues contribution (kcal mol-1). (a) Residue contribution of HPPD-(1-Tert-butyl-5-hydroxy-1H-pyrazol-4-yl) [6-(methylsulfonyl)-4'-methoxy-2-methyl-1, 1'-biphenyl-3-yl] methanone; (b) Residue contribution of HPPD-Compound49317; (c) Residue contribution of HPPD-Compound10674; (d) Residue contribution of HPPD-STOCKIN-57851. (e) Residue contribution of PPO-(1-Tert-butyl-5-hydroxy-1H-pyrazol-4-yl) [6-(methylsulfonyl)-4'-methoxy-2-methyl-1,1'-biphenyl-3-yl] methanone; (f) Residue contribution of PPO-Compound49317; (g) Residue contribution of PPO-Compound10674; (h) Residue contribution of PPO-STOCKIN-57851.
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