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Table S2. Prediction performance of models using 0.5 as the cutoff for toxicity classification
	Performance
	CDK
	Dragon
	Mold2
	HTS
	CDK-HTS
	Dragon-HTS
	Mold2-HTS

	Sensitivity ± SDa
	0.53±0.17
	0.44±0.24
	0.46±0.23
	0.35±0.10
	0.54±0.18
	0.42±0.16
	0.44±0.21

	Specificity ± SD
	0.87±0.057
	0.94±0.040
	0.93±0.041
	0.89±0.083
	0.90±0.060
	0.93±0.042
	0.93±0.066

	CCR±SD
	0.70±0.10
	0.69±0.11
	0.69±0.11
	0.62±0.076
	0.72±0.11
	0.67±0.066
	0.69±0.11


a: Each statistic is shown as mean ± standard deviation (SD) based on five-fold external validation. The expected accuracy for each category by random chance is 50%. 


Table S3. Performance of QSAR models based on a total of 272 compounds.
	Descriptor
	CDK
	Dragon
	Mold2
	Consensus a

	Variables
	16
	16
	14
	-

	Sensitivity ± SDa
	0.65±0.080
	0.72±0.078
	0.69±0.068
	0.69

	Specificity ± SD
	0.60±0.13
	0.65±0.13
	0.64±0.065
	0.64

	CCR±SD
	0.63±0.043
	0.69±0.038
	0.66±0.032
	0.67


a: Consensus prediction based on individual prediction of CDK, Dragon, and Mold2 models


Table S4. The property and uses of 32 mouse liver toxic compounds predicted by both HTS and hybrid models
	Name
	Uses
	ALogP
	SMILES

	Oxadiazon
	herbicide
	5.23
	C1=C(Cl)C(OC(C)C)=CC(N2N=C(OC2=O)C(C)(C)C)=C1Cl

	Clodinafop-propargyl
	herbicide
	5.12
	C#CCOC(=O)C(OC1=CC=C(OC2=NC=C(Cl)C=C2F)C=C1)C

	Pyraflufen-ethyl
	herbicide
	5.14
	C1=C(Cl)C(OCC(=O)OCC)=CC(C2=NN(C(OC(F)F)=C2Cl)C)=C1F

	Fenarimol
	herbicide
	3.83
	OC(C1=CN=CN=C1)(C1=CC=C(Cl)C=C1)C1=CC=CC=C1Cl

	Cyproconazole
	fungicide
	2.92
	OC(C1=CC=C(Cl)C=C1)(CN1N=CN=C1)C(C)C1CC1

	Benzophenone
	photoinitiator/UV blocker
	3.23
	C1=CC=C(C=C1)C(=O)C1=CC=CC=C1

	Malathion
	insecticide
	1.90
	COP(=S)(OC)SC(C(=O)OCC)CC(=O)OCC

	Triadimenol
	fungicide
	3.25
	OC(C(OC1=CC=C(Cl)C=C1)N1N=CN=C1)C(C)(C)C

	Butafenacil
	herbicide
	3.79
	C=CCOC(=O)C(OC(=O)C1=CC(=CC=C1Cl)N1C(=O)C=C(N(C1=O)C)C(F)(F)F)(C)C

	Methidathion
	insecticide(organophosphate)
	2.36
	COC1=NN(C(=O)S1)CSP(=S)(OC)OC

	Iprodione
	fungicide/nematicide
	2.83
	OC1=CN(C(=O)NC(C)C)C(=O)N1C1=CC(Cl)=CC(Cl)=C1

	Propachlor
	herbicide
	2.63
	C1=CC=C(C=C1)N(C(=O)CCl)C(C)C

	Dithiopyr
	herbicide
	5.40
	CSC(=O)C1=C(C(C(=O)SC)=C(N=C1C(F)F)C(F)(F)F)CC(C)C

	Lactofen
	herbicide
	5.39
	C1=C(OC2=CC=C(C=C2Cl)C(F)(F)F)C=C(C(=O)OC(C(=O)OCC)C)C(=C1)N(=O)=O

	Difenoconazole
	fungicide
	4.38
	C1=NN(C=N1)CC1(OCC(O1)C)C1=CC=C(OC2=CC=C(Cl)C=C2)C=C1Cl

	Isoxaben
	herbicide
	3.90
	N(C(=O)C1=C(OC)C=CC=C1OC)C1=CC(=NO1)C(C)(CC)CC

	Thiazopyr
	herbicide
	4.93
	COC(=O)C1=C(C(C2=NCCS2)=C(N=C1C(F)F)C(F)(F)F)CC(C)C

	Bensulide
	herbicide(organophosphate)
	3.50
	N(CCSP(=S)(OC(C)C)OC(C)C)S(=O)(=O)C1=CC=CC=C1

	Propyzamide
	herbicide
	4.14
	C#CC(NC(=O)C1=CC(Cl)=CC(Cl)=C1)(C)C

	Vinclozolin
	fungicide
	3.66
	C=CC1(OC(=O)N(C1=O)C1=CC(Cl)=CC(Cl)=C1)C

	Bromuconazole
	fungicide
	3.18
	C1=NN(C=N1)CC1(OCC(Br)C1)C1=CC=C(Cl)C=C1Cl

	Prochloraz
	fungicide(triazole)
	4.41
	C1=CN(C=N1)C(=O)N(CCOC1=C(Cl)C=C(Cl)C=C1Cl)CCC

	Fluazinam
	fungicide
	5.77
	N(C1=NC=C(C=C1Cl)C(F)(F)F)C1=C(C(Cl)=C(C=C1N(=O)=O)C(F)(F)F)N(=O)=O

	Fludioxonil
	fungicide
	4.12
	N1C=C(C#N)C(=C1)C1=C2OC(F)(F)OC2=CC=C1

	Propiconazole
	fungicide(triazole)
	3.80
	C1=NN(C=N1)CC1(OCC(O1)CCC)C1=CC=C(Cl)C=C1Cl

	Norflurazon
	herbicide
	2.02
	N(C1=C(Cl)C(=O)N(N=C1)C1=CC=CC(=C1)C(F)(F)F)C

	Fenoxycarb
	insecticide(insect growth regulator)
	3.56
	N(C(=O)OCC)CCOC1=CC=C(OC2=CC=CC=C2)C=C1

	Triadimefon
	fungicide(triazole)
	3.49
	C1=NN(C=N1)C(OC1=CC=C(Cl)C=C1)C(=O)C(C)(C)C

	Bromoxynil
	herbicide
	2.94
	OC1=C(Br)C=C(C#N)C=C1Br

	Flufenacet
	herbicide
	3.62
	C1=CC(=CC=C1F)N(C(=O)COC1=NN=C(S1)C(F)(F)F)C(C)C

	Clofibrate
	drug(lipid-lowering agent)
	3.33
	C1=CC(OC(C(=O)OCC)(C)C)=CC=C1Cl

	Cyproterone acetate
	drug(Steroidal antiandrogen/
progestin/antigonadotropin)
	3.04
	C1=C2C(Cl)=CC3C4CCC(OC(=O)C)(C(=O)C)C4(C)CCC3C2(C)C2CC2C1=O



