Supplementary data
Supplementary Table 1: GAG levels and Enzyme activity results and demographic data in 296 MPS patients

	MPS type (N, %)
	Mean GAG levels (mg/mM creatinine)
	Mean activity of deficiency enzyme
	Reference range of enzyme activity (mean)
	Age range in years (mean)
	Male N (%)/ Female N (%)

	MPS I (67, 22.6)
	93.7
	0.6
	23-49 (28.6)
	0.3 - 14 (3.7)
	48 (71.6)/19 (28.4)

	MPS II (63, 21.3)
	85
	0.3
	14 - 42 (28.3)
	 0.9 - 12 (4.5)
	63 (100)/0 (0)

	MPS IIIA (26, 8.8)
	50
	0.09
	4.1 - 18 (10)
	1 - 13.2 (6.2)
	18 (69.2)/8 (30.8)

	MPS IIIB (36, 12.2)
	44.6
	0.06
	5.8-17.9 (10.6)
	0.5 - 15.9 (6.0)
	23 (63.9)/13 (36.1)

	MPS IIIC (12, 4.1)
	32.5
	0.35
	15 - 80 (42)
	3 - 22 (8.9)
	8 (66.7)/4 (33.3)

	MPS IIID (3, 1.0)
	56
	0.04
	4.2 - 14 (9.4)
	9.2 – 17 (12)
	3 (100)/0 (0)

	MPS IVA (58, 19.6)
	49
	0.6
	25 - 160 (88)
	0.1 - 14 (5.5)
	37 (63.7)/21 (36.3)

	MPS IVB (4, 1.4)
	47.3
	1.9
	85-230 (131)
	0.8 - 2 (1.4)
	3 (75)/1 (25)

	MPS VI (24, 8.1)
	47.9
	4.8
	70-320 (185)
	0.1 - 21 (5.2)
	14 (58.3)/10 (41.7)

	MPS VII (3, 1.0)
	73.3
	1.1
	85-609 (223)
	4 - 8 (5.7)
	2 (66.7)/1 (33.3)


Supplementary Table 2a: In-silico prediction of the functional effect of the variants identified in the patients with MPS (SNAP2, PHD-SNP)

	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	SNAP2
	PHD-SNP

	
	
	
	
	
	Prediction
	Score
	Prediction
	Probability

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	neutral
	-44
	Pathogenic
	0.82

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	effect
	73
	Pathogenic
	1

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	effect
	86
	Pathogenic
	0.952

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	effect
	86
	Pathogenic
	0.952

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	effect
	86
	Pathogenic
	0.952

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	effect
	86
	Pathogenic
	0.952

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	effect
	86
	Pathogenic
	0.952

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	effect
	59
	Pathogenic
	0.926

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	effect
	75
	Pathogenic
	0.958

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	neutral
	-79
	Pathogenic
	0.938

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	effect
	82
	Pathogenic
	0.947

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	effect
	56
	Pathogenic
	0.987

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	neutral
	-85
	Benign
	0.029

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	effect
	55
	Pathogenic
	0.962

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	effect
	71
	Pathogenic
	0.966

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	effect
	67
	Pathogenic
	0.971

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	effect
	71
	Pathogenic
	1

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	effect
	71
	Pathogenic
	1

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	effect
	71
	Pathogenic
	1

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	effect
	18
	Pathogenic
	0.952

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	effect
	54
	Pathogenic
	0.977

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	effect
	80
	Pathogenic
	1

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	effect
	73
	Pathogenic
	0.926

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	effect
	98
	Pathogenic
	0.992

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	effect
	98
	Pathogenic
	0.992

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	effect
	98
	Pathogenic
	0.992

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	effect
	85
	Pathogenic
	0.988

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	effect
	85
	Pathogenic
	0.988

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	effect
	66
	Pathogenic
	0.994

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	neutral
	-78
	Pathogenic
	1

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	neutral
	-78
	Pathogenic
	1

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	effect
	75
	Pathogenic
	0.985


Supplementary Table 2b: In-silico prediction of the functional effect of the variants identified in the patients with MPS (PANTHER and SNP&GO)

	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	PANTHER
	SNP&Go

	
	
	
	
	
	Prediction
	Probability
	Prediction
	Probability

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	Neutral
	0.374
	Neutral
	0.305

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	Disease
	0.754
	Disease
	0.677

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	Disease
	0.591
	Disease
	0.693

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	Disease
	0.591
	Disease
	0.693

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	Disease
	0.591
	Disease
	0.693

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	Disease
	0.591
	Disease
	0.693

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	Disease
	0.591
	Disease
	0.693

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	Disease
	0.779
	Disease
	0.723

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	Disease
	0.689
	Disease
	0.671

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	Neutral
	0.106
	Neutral
	0.011

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	Disease
	0.529
	Disease
	0.634

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	Neutral
	0.194
	Neutral
	0.216

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	Neutral
	0.276
	Neutral
	0.174

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	Neutral
	0.455
	Disease
	0.564

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	Neutral
	0.416
	Neutral
	0.222

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	Disease
	0.797
	Disease
	0.555

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	Neutral
	0.441
	Disease
	0.603

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	Neutral
	0.441
	Disease
	0.603

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	Neutral
	0.441
	Disease
	0.603

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	Neutral
	0.373
	Neutral
	0.198

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	Neutral
	0.342
	Neutral
	0.431

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	Disease
	0.988
	Disease
	0.834

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	Disease
	0.985
	Disease
	0.801

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	Disease
	0.973
	Disease
	0.732

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	Disease
	0.973
	Disease
	0.732

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	Disease
	0.973
	Disease
	0.732

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	Disease
	0.89
	Disease
	0.827

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	Disease
	0.89
	Disease
	0.827

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	Disease
	0.575
	Disease
	0.667

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	NA
	NA
	Neutral
	0.051

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	NA
	NA
	Neutral
	0.051

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	Disease
	0.861
	Disease
	0.712


Supplementary Table 2c: In-silico prediction of the functional effect of the variants identified in the patients with MPS (FATHMM and I-Mutant) 
	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	FATHMM v2.3
	I-Mutant 2.0

	
	
	
	
	
	Prediction
	Weighted Score
	Stability
	Score

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	DAMAGING
	-3.66
	Decrease
	-0.91

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	DAMAGING
	-5.19
	Decrease
	-4.28

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	DAMAGING
	-4.13
	Decrease
	-1.48

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	DAMAGING
	-4.13
	Decrease
	-1.48

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	DAMAGING
	-4.13
	Decrease
	-1.48

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	DAMAGING
	-4.13
	Decrease
	-1.48

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	DAMAGING
	-4.13
	Decrease
	-1.48

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	DAMAGING
	-3.6
	Decrease
	-2.39

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	DAMAGING
	-3.46
	Decrease
	-2.91

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	TOLERATED
	-1.01
	Decrease
	-0.32

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	DAMAGING
	-3.64
	Decrease
	-1.13

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	DAMAGING
	-2.01
	Decrease
	-0.3

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	DAMAGING
	-4.13
	Decrease
	0.46

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	DAMAGING
	-3.82
	Decrease
	-1.97

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	DAMAGING
	-4.31
	Decrease
	-0.11

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	DAMAGING
	-6.09
	Decrease
	-0.92

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	DAMAGING
	-7.53
	Decrease
	-0.58

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	DAMAGING
	-7.53
	Decrease
	-0.58

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	DAMAGING
	-7.53
	Decrease
	-0.58

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	DAMAGING
	-4.98
	Decrease
	-1.1

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	DAMAGING
	-4.92
	Decrease
	-3.21

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	DAMAGING
	-8.5
	Decrease
	-0.58

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	TOLERATED
	-1.41
	Decrease
	-1.55

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	DAMAGING
	-5.82
	Decrease
	-0.36

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	DAMAGING
	-5.82
	Decrease
	-0.36

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	DAMAGING
	-5.82
	Decrease
	-0.36

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	DAMAGING
	-5.79
	Decrease
	-0.58

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	DAMAGING
	-5.79
	Decrease
	-0.58

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	DAMAGING
	-3.58
	Decrease
	-1.31

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	DAMAGING
	-3.97
	Decrease
	-0.44

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	DAMAGING
	-3.97
	Decrease
	-0.44

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	DAMAGING
	-4.06
	Decrease
	-0.97


Supplementary Table 2d: In-silico prediction of the functional effect of the variants identified in the patients with MPS (PolyPhen-2 and SIFT)
	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	PolyPhen-2 (HumVar)
	SIFT

	
	
	
	
	
	PolyPhen
	Score
	SCORE
	PREDICTION

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	POSSIBLY DAMAGING
	0.926
	0.188
	Tolerated

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	BENIGN
	0.079
	0.193
	Tolerated

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	PROBABLY DAMAGING
	1
	0.007
	Damagin

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	BENIGN
	0.004
	0.369
	Tolerated

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	PROBABLY DAMAGING
	1
	0.099
	Tolerated

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	PROBABLY DAMAGING
	0.999 
	0
	Damaging

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	PROBABLY DAMAGING
	1
	0.003
	Damaging

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	PROBABLY DAMAGING
	1
	0.003
	Damaging

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	PROBABLY DAMAGING
	1
	0.003
	Damaging

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	PROBABLY DAMAGING
	1
	0.002
	Damaging

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	PROBABLY DAMAGING
	1
	0
	Damaging

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	PROBABLY DAMAGING
	1
	0.004
	Damaging

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	BENIGN
	0.002
	0.012
	Damaging

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	BENIGN
	0.002
	0.012
	Damaging

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	PROBABLY DAMAGING
	1
	0.002
	Damaging


Supplementary Table 2e: In-silico prediction of the functional effect of the variants identified in the patients with MPS (PROVEAN, CUPSAT-Thermal, CUPDAT-Denaturants)

	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	PROVEAN
	CUPSAT (Thermal)
	CUPSAT (Denaturants)
	 

	
	
	
	
	
	SCORE
	PREDICTION
	Overall Stability
	Predicted ΔΔG 
()
	Overall Stability
	Predicted ΔΔG 
()

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	-2.82
	Deleterious
	Destabilising
	-0.13
	Stabilising
	1.24

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	-9.67
	Deleterious
	Stabilising
	0.41
	Stabilising
	4.56

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	-3.75
	Deleterious
	Destabilising
	-3.72
	Stabilising
	1.95

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	-3.75
	Deleterious
	Destabilising
	-3.72
	Stabilising
	1.95

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	-3.75
	Deleterious
	Destabilising
	-3.72
	Stabilising
	1.95

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	-3.75
	Deleterious
	Destabilising
	-3.72
	Stabilising
	1.95

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	-3.75
	Deleterious
	Destabilising
	-3.72
	Stabilising
	1.95

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	-5.66
	Deleterious
	Destabilising
	-6.39
	Stabilising
	0.43

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	-5.54
	Deleterious
	Destabilising
	-1.47
	Stabilising
	0.09

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	-2.08
	Neutral
	Destabilising
	-1.27
	Destabilising
	-3.73

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	-3.86
	Deleterious
	Stabilising
	0.53
	Stabilising
	1.87

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	-3.83
	Deleterious
	Stabilising
	1.05
	Stabilising
	2.04

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	-1.39
	Neutral
	Destabilising
	-0.5
	Destabilising
	-0.57

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	-5.27
	Deleterious
	Destabilising
	-3.13
	Destabilising
	-0.08

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	-2.68
	Deleterious
	Stabilising
	0.18
	Destabilising
	-0.32

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	-7.69
	Deleterious
	Destabilising
	-1.18
	Destabilising
	-1.14

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	-7.67
	Deleterious
	Destabilising
	-2.2
	Stabilising
	1.08

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	-7.67
	Deleterious
	Destabilising
	-2.2
	Stabilising
	1.08

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	-7.67
	Deleterious
	Destabilising
	-2.2
	Stabilising
	1.08

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	-3.25
	Deleterious
	Destabilising
	-8.53
	Stabilising
	1.61

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	-2.79
	Deleterious
	Stabilising
	0.24
	Stabilising
	1.61

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	-3.68
	Deleterious
	Destabilising
	-1.77
	Stabilising
	5.01

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	-7.44
	Deleterious
	Stabilising
	7.44
	Destabilising
	-0.73

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	-7.3
	Deleterious
	Stabilising
	7.06
	Stabilising
	2.23

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	-7.3
	Deleterious
	Stabilising
	7.06
	Stabilising
	2.23

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	-7.3
	Deleterious
	Stabilising
	7.06
	Stabilising
	2.23

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	-6.34
	Deleterious
	Stabilising
	10.71
	Stabilising
	13.71

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	-6.34
	Deleterious
	Stabilising
	10.71
	Stabilising
	13.71

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	-6.93
	Deleterious
	Destabilising
	-1.46
	Stabilising
	2.09

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	-2.93
	Deleterious
	Stabilising
	2.11
	Destabilising
	-0.28

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	-2.93
	Deleterious
	Stabilising
	2.11
	Destabilising
	-0.28

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	-3.98
	Deleterious
	Destabilising
	-5.93
	Stabilising
	2.66


Supplementary Table 2f: In-silico prediction of the functional effect of the variants identified in the patients with MPS (ΔΔG and ΔΔSVib ENCoM)

	MPS type
	Patient age (years)
	Enzyme activity (nm/h/mg)
	cDNA change
	Amino acid Change
	ΔΔG
	ΔΔSVib ENCoM

	
	
	
	
	
	SCORE
(kcal/mol)
	PREDICTION
	SCORE
(kcal.mol-1.K-1)
	PREDICTION

	MPS I
	0.9
	0.6
	c.1469T>C
	p.L490P
	-1.332
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	0.4
	0.7
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	0.8
	0.7
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	5.8
	0.3
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	4
	1.1
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	0.3
	1.1
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	0.4
	1.1
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	1.7
	1.1
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	1.8
	1.2
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	1.4
	1.2
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	0.3
	0.8
	c.1469T>C
	p.L490P
	-1.332 
	Destabilizing
	0.540  
	Increase of molecule flexibility

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	2.4
	0.6
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	1.9
	0.0
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	2.4
	0.4
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	8
	2.6
	c.784delC
	p.H262Tfs*55
	-1.880 
	Destabilizing
	0.643
	Increase of molecule flexibility

	MPS I
	1
	0.6
	c.532G>A
	p.E178K
	-1.225 
	Destabilizing
	0.134
	Increase of molecule flexibility

	MPS I
	4.6
	0.8
	c.532G>A
	p.E178K
	-1.225 
	Destabilizing
	0.134
	Increase of molecule flexibility

	MPS I
	4.10
	0.8
	c.532G>A
	p.E178K
	-1.225 
	Destabilizing
	0.134
	Increase of molecule flexibility

	MPS I
	1.4
	1.3
	c.532G>A
	p.E178K
	-1.225 
	Destabilizing
	0.134
	Increase of molecule flexibility

	MPS I
	1
	1.0
	c.532G>A
	p.E178K
	-1.225 
	Destabilizing
	0.134
	Increase of molecule flexibility

	MPS I
	2
	0.1
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	2
	0.2
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	3
	1.4
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	7.3
	1.6
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	0.5
	1.7
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	5
	1.8
	c.908T>C
	p.L303P
	-1.352 
	Destabilizing
	0.391
	Increase of molecule flexibility

	MPS I
	2.5
	0.4
	c.1087C>A
	p.R363S
	-2.021 
	Destabilizing
	0.965
	Increase of molecule flexibility

	MPS I
	1.6
	0.6
	c.1649A>G
	p.Q550R
	0.39
	Stabilizing
	-0.111 
	Decrease of molecule flexibility

	MPS I
	13
	0.5
	c.1883G>C
	p.R628P
	-0.761 
	Destabilizing
	 0.568 
	Increase of molecule flexibility

	MPS I
	4.10
	0.8
	c.1898C>T
	p.S633L
	1.917
	Stabilizing
	-0.716 
	Decrease of molecule flexibility

	MPS I
	3.4
	0.8
	c.367G>A
	p.E123K
	0.386
	Stabilizing
	 -0.080 
	Decrease of molecule flexibility

	MPS I
	0.11
	0.7
	c.531C>G
	p.F177L
	-0.576 
	Destabilizing
	0.434
	Increase of molecule flexibility

	MPS I
	1.3
	0.8
	c.1151A>G
	p.K384R
	0.378
	Stabilizing
	-0.204 
	Decrease of molecule flexibility

	MPS II
	2
	0
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	4.6
	0.02
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	4
	0.07
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	7
	0.2
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	5
	0.02
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	9.4
	0.1
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	1
	0.1
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	2
	0.3
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	10
	0.5
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	0.9
	0.6
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	3.8
	0.2
	c.1402C>T
	p.R468W
	0.256
	Stabilizing
	-0.234 
	Decrease of molecule flexibility

	MPS II
	0
	0
	c.1464G>T
	p.M488I
	-1.202 
	Destabilizing
	0.461
	Increase of molecule flexibility

	MPS II
	4.8
	1.1
	c.1464G>T
	p.M488I
	-1.202 
	Destabilizing
	0.461
	Increase of molecule flexibility

	MPS II
	3
	1.2
	c.1464G>T
	p.M488I
	-1.202 
	Destabilizing
	0.461
	Increase of molecule flexibility

	MPS II
	1.4
	0.1
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	8
	0.06
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	3.6
	0.1
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	6.6
	0.08
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	5.2
	1.3
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	12
	0.01
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	6
	0.01
	c.253G>A
	p.A85T
	2.347
	Stabilizing
	-4.229 
	Decrease of molecule flexibility

	MPS II
	4
	0
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	2
	0
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	5
	0.5
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	3
	0.04
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	2.5
	0.1
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	2.2
	0.06
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	1.6
	0.8
	c.329 G>A
	p.R110K
	-0.604 
	Destabilizing
	0.696
	Increase of molecule flexibility

	MPS II
	2
	0.2
	c.263G>A
	p.R88Q
	-0.970 
	Destabilizing
	0.814
	Increase of molecule flexibility

	MPS IIIA
	6.7
	0.05
	c.1129C>T
	p.R377C
	0.537
	Stabilizing
	-3.514 
	Decrease of molecule flexibility

	MPS IIIB
	4
	0.02
	c.1693C>T
	p.R565W
	0.522
	Stabilizing
	-0.355 
	Decrease of molecule flexibility

	MPS IIIB
	3
	0.05
	c.1693C>T
	p.R565W
	0.522
	Stabilizing
	-0.355 
	Decrease of molecule flexibility

	MPS IIIB
	2
	0.04
	c.1693C>T
	p.R565W
	0.522
	Stabilizing
	-0.355 
	Decrease of molecule flexibility

	MPS IIIB
	6
	0.07
	c.1694G>T
	p.R565L
	0.241
	Stabilizing
	-0.039 
	Decrease of molecule flexibility

	MPS IIIB
	7.5
	0.2
	c.1694G>T
	p.R565L
	0.241
	Stabilizing
	-0.039 
	Decrease of molecule flexibility

	MPS IVA
	4.6
	0.7
	c.647T>C
	p.F216S
	-3.541 
	Destabilizing
	1.152
	Increase of molecule flexibility

	MPS VI
	7.5
	1.4
	c.1208-1208delC
	p.S403Yfs
	-0.022 
	Destabilizing
	-0.697 
	Decrease of molecule flexibility

	MPS VI
	10
	2
	c.1208-1208delC
	p.S403Yfs
	-0.022 
	Destabilizing
	-0.697 
	Decrease of molecule flexibility

	MPS VI
	5.3
	2.9
	c.479G>A
	p.R160Q
	-1.137 
	Destabilizing
	0.515
	Increase of molecule flexibility


Supplementary Figure1: Frequency of MPS types and subtypes
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