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[bookmark: _GoBack]Figure S1. Prediction of mutant structures by substituting wild type amino acids in sulfatase group with mutant type: Figure displays in Ribbon diagram shows the structure of estrogen sulfatase group and dotted block circle represents the binding site within the structure and enlargement version shown in black dotted box where (a) represents the mutant structure of active site of estrogen sulfatase (b) mutant structure of three binding sites Arg98, Asp546 and Trp550 (c) mutant structure of residues that contributing the highest energy during interaction.
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Figure S2. Interaction between mutant type, H136A of estrogen sulfates and FGE: Figure displays in solid surface shows the structure of estrogen sulfatase and FGE complex where dotted black circle represents the binding site within the structure. The structure represents in stick model (Gray and cyan color region) indicates the amino acid resides of FGE binding with estrogen sulfatase group which shown in ball and stick model.
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Figure S3. Interaction between mutant type, R98W of estrogen sulfates and FGE: Figure displays in solid surface shows the structure of estrogen sulfatase and FGE complex where dotted black circle represents the binding site within the structure. The structure represents in stick model (Gray, yellow and cyan color region) indicates the amino acid resides of FGE binding with estrogen sulfatase group which shown in ball and stick model.
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Figure S4. Interaction between mutant type, D546M of estrogen sulfates and FGE: Figure displays in solid surface shows the structure of estrogen sulfatase and FGE complex where dotted black circle represents the binding site within the structure. The structure represents in stick model (Orange and yellow color region) indicates the amino acid resides of FGE binding with estrogen sulfatase group which shown in ball and stick model.
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Figure S5. Interaction between mutant type, T550M of estrogen sulfates and FGE: Figure displays in solid surface shows the structure of estrogen sulfatase and FGE complex where dotted black circle represents the binding site within the structure. The structure represents in stick model (Cyan, blue and green color region) indicates the amino acid resides of FGE binding with estrogen sulfatase group which shown in ball and stick model.
[image: ]
Figure S6. Interaction between mutant type, F221P of estrogen sulfates and FGE: Figure displays in solid surface shows the structure of estrogen sulfatase and FGE complex where dotted black circle represents the binding site within the structure. The structure represents in stick model (Yellow and gray color region) indicates the amino acid resides of FGE binding with estrogen sulfatase group which shown in ball and stick model.

Table S1. Mutational effects on protein stability: Identifying ideal substitution for mutation through CUPSAT Software
	Active and binding site of Sulfatase group
	Wild-type
	Position
	Mutant 
	Predicted ΔΔG value (kcal/mol)

	Active site
	HIS
	136
	ALA
	-7.97

	Binding site
	ARG
	98
	TRP
	-2.25

	
	ASP
	546
	MET
	-2.86

	
	TRP
	550
	MET
	-3.94

	Highest energy/ residue
	PHE
	221
	PRO
	-1.86



Table S2. Interacting amino acid residues of estrogen sulfatase group and FGE. 
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Table S3. Effect of mutation on binding affinity during Sulfatase and its mutant structures interaction with FGE group
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	  Mutation increases binding affinity         Mutation decreases binding affinity 
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sz::e Res No Chain Chain sz::e Res No | Distance
SER 466 A «— X SER 142 2.2
H136A SER 466 A «—+ X SER 142 2.2
SER 466 A «— X TRP 220 1.9
TRP 529 A <« X LYsS 319 2.9
SER 466 A — X SER 142 2.8
SER 466 A «—— X SER 142 2.8
RI8W SER 466 A — X TRP 220 2.7
SER 523 A «—— X ARG 327 3.2
TRP 529 A «— X LYsS 319 25
SER 466 A «—+ X SER 142 24
D546M SER 466 A «— X SER 142 24
SER 466 A «— X TRP 220 21
TRP 529 A «—/— X LYsS 319 2.7
THR 196 A «— X ASP 282 1.4
SER 492 A «— X TYR 233 2.7
T550M SER 492 A «—/— X TYR 233 2.7
SER 492 A «—/— X TYR 289 2.9
SER 492 A — X TYR 289 2.9
SER 492 A «— X SER 142 24
SER 492 A —> X SER 142 24
F221P SER 492 A —> X TRP 220 2.0
ASN 551 A —- X LYsS 319 1.9
TRP 555 A «—/ X LYsS 319 2.7
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Solvent Solvent
Chain(s) Position Mutation AAGBind access1b111ty i{ccess1blllty
(kcal/mol) (in (in complex)

partner(s))

A 136 H-A 0.91 2.47 % 247 %

A 98 R->W -0.15 43.36 % 34.38 %

A 546 D—-M 0.04 23.36 % 28.36 %

A 550 W-M 1.1 57.83 % 33.05 %

A 221 F—-P 1.1 54.31 % 25.58 %
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