SUPPLEMENTARY MATERIALS
Table S1: 100 training set compounds used in 2D QSAR modelling with actual and predicted activity in PIC50 (µM) against MDA-MB-231 cell line.
	S.No.
	Structure
	ActualPIC50 (µM)
	PredictedPIC50 (µM)
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Table S2: 44 test set compounds used to validate 2D QSAR modelling with actual and predicted activity in PIC50 (µM) against MDA-MB-231 cell line.
	S.No.
	Compound Structure
	Actual PIC50 (µM)
	Predicted PIC50 (µM)
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Table S3: Representative natural scaffolds for 144 dataset compounds with in-vitro inhibitory activity against MDA-MB-231 cell line.
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Figure S1: UPGMA based dendrogram for training and test set compounds. heat map generation for chemical properties viz., molecular weight, logP, polar surface area, maximum ring size, minimum ring size, maximum fused rings, and number of rotatable bonds also indicated indicate the optimal chemical property range.
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Figure S2: Radar plot generated through VLife for depicting actual and predicted PIC50 values for (A) 100 training set MDA-MB-2131 inhibitors and (B) 44 test set inhibitors.
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Figure S3: Residual plot for training set (blue dots) and test set (red dots) compounds.
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Figure S4: Percentage contribution plot generated from VLife for correlated descriptors Epsilon4 (11.078%), chiV3Cluster (30.67%), T_N_N_5 (26.507%), Nitrogen Count (21.893%) and chi3chain (9.85%).
Table S4: Correlation matrix for selected five descriptors.

	
	chi3chain
	chiV3Cluster
	NitrogensCount
	Epsilon4
	T_N_N_5
	Score

	chi3chain
	1
	0.321
	-0.228
	0.336
	-0.095
	5

	chiV3Cluster
	0.321
	1
	0.537
	0.49
	0.206
	5

	NitrogensCount
	-0.228
	0.537
	1
	0.197
	0.721
	5

	Epsilon4
	0.336
	0.49
	0.197
	1
	0.194
	5

	T_N_N_5
	-0.095
	0.206
	0.721
	0.194
	1
	5
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Figure S5: GLO-I bound glycyrrhetinic acid showing APF fields of hydrogen bond donor (blue blob), hydrogen bond acceptor (red blob), and lipophilicity (yellow blob) generated through ICM-MOLSOFT-Chemist. 
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Figure S6: Atomic property field based flexible alignment of 33 training set (purple, stick form) compounds on Glyoxalase-I bound 18β-glycyrrhetinic acid (white, ball and stick form) conformation as a rigid templet. The figure was generated through ICM-MOLSOFT-Chemist.
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Figure S7: Atomic property field based flexible alignment of 5 test set (green, stick form) compounds on Glyoxalase-I bound 18β-glycyrrhetinic acid (pale white, ball and stick form) conformation as a rigid templet. The figure was generated through ICM-MOLSOFT-Chemist.
Table S5: FlexX based binding energy screening for possible drug target of GA in triple negative breast cancer cell line.
	GA derivative names
	TOPO-II (PDB: 5GWK)
	11HSD1 (PDB: 2BEL)
	GLO-I (PDB: 4PV5)

	GA
	-18.521
	-12.195
	-25.561

	GA1
	-18.078
	-16.799
	-16.997

	GA2
	-7.708
	0
	-9.7

	GA3
	-10.456
	-11.238
	-7.293

	GA4
	-13.704
	-19.89
	-21.232

	GA5
	-19.652
	-11.239
	-10.419


Table S6: Compliance of computational toxicity analysis of GA and derivative GA-1, GA-2, GA-3, GA-4 and GA-5. The values are calculated through TOPKAT module Discovery Studio v3.5.
	Name
	ADMET_Solubility
	ADMET_Solubility_Level
	ADMET_BBB_Level
	ADMET_EXT_CYP2D6#Prediction
	ADMET_EXT_Hepatotoxic Prediction
	ADMET_EXT_PPB Prediction

	GA
	-7.144
	1 (low)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	TRUE (highly bounded)

	GA-1
	-7.722
	1(low)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	TRUE (highly bounded)

	GA-2
	-8.048
	0 (undefined)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	TRUE (highly bounded)

	GA-3
	-8.229
	0 (undefined)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	TRUE (highly bounded)

	GA-4
	-8.777
	0 (undefined)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	TRUE (highly bounded)

	GA-5
	-7.049
	1(low)
	4 (undefined)
	FALSE (non-inhibitor)
	FALSE (non-toxic)
	FALSE (poorly bounded)


	Name
	TOPKAT_Mouse_Female_NTP_Prediction
	TOPKAT_Mouse_Male_NTP_Prediction
	TOPKAT_Rat_Female_NTP_Prediction
	TOPKAT_Rat_Male_NTP_Prediction
	TOPKAT_Ames_Prediction

	GA
	Non-Carcinogen
	Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen

	GA-1
	Non-Carcinogen
	Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen

	GA-2
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen

	GA-3
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen

	GA-4
	Carcinogen
	Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen

	GA-5
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Carcinogen
	Non-Mutagen


Footnote: TOPKAT stands for TOxicity Prediction by Komputer Assisted Technology, toxicity prediction module in Discovery studio v3.5 (Accelrys, USA)
	Name
	TOPKAT_Mouse_Female_FDA
	TOPKAT_Mouse_Male_FDA
	TOPKAT_Rat_Female_FDA
	TOPKAT_Rat_Male_FDA
	TOPKAT_WOE_Prediction

	GA
	Multi-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen

	GA-1
	Multi-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen

	GA-2
	Multi-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen

	GA-3
	Multi-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen

	GA-4
	Multi-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen

	GA-5
	Single-Carcinogen
	Multi-Carcinogen
	Single-Carcinogen
	Multi-Carcinogen
	Carcinogen


	Name
	Carcinogenic_Potency_TD50_Mouse
mg/kg_body_weight/day
	Carcinogenic_Potency_TD50_Rat

mg/kg_body_weight/day
	Rat_Oral_LD50 (g/kg_body_weight)
	Rat_Inhalational_LC50 mg/m3/h
	Daphnia_EC50 mg/l
	Fathead_Minnow_LC50 g/l
	Chronic_LOAELg/kg_body_weight

	GA
	2.7322
	0.153956
	1.81974
	0.781869
	0.896074
	0.000111613
	0.00363707

	GA-1
	10.3322
	1.25711
	1.80329
	0.636536
	0.0601919
	6.85E-06
	0.0035271

	GA-2
	7.81986
	2.87547
	1.42264
	2.13323
	0.0137075
	2.14E-06
	0.000829221

	GA-3
	11.6136
	3.61472
	1.60433
	1.81372
	0.00859432
	9.77E-07
	0.00092975

	GA-4
	5.25161
	10.4717
	1.53188
	0.628548
	0.0422568
	7.50E-07
	0.00795574

	GA-5
	3.38559
	3.83803
	3.51381
	0.12535
	0.0192424
	2.94E-05
	0.00166501


	Name
	DTP_Prediction
	Skin_Irritancy
	Ocular_Irritancy
	Skin_Sensitization
	Aerobic_Biodegradability_Prediction

	GA
	Toxic
	Moderate
	Severe
	Weak
	Degradable

	GA-1
	Non-Toxic
	Moderate
	Severe
	Weak
	Degradable

	GA-2
	Non-Toxic
	Moderate
	Moderate
	None
	Degradable

	GA-3
	Non-Toxic
	Moderate
	Moderate
	None
	Degradable

	GA-4
	Toxic
	Moderate
	None
	Weak
	Degradable


	GA-5
	Toxic
	Mild
	Severe
	None
	Degradable


Footnote: DTP stands for developmental toxicity.
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Figure S8: Target identification through web based target identification tools “Stitch database” (http://stitch.embl.de.). Stitch database showed maximum combined score of 0.999 for functional link between GA and GLO-I target.
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