Supplementary Table 1. Details of the CHST6 mutations identified among 68 MCD patients and their family members. 

	Patient/
Family Member
ID
	Age / Sex
	Nucleotide change
	Protein change
	Amino acid R-group change
	Mutation Type
	Novel/
Reported
	Country / Population
	Consanguinity
	Family
history

	
	
	
	
	
	
	
	
	
	
	

	MCD-1-1
	47/F
	c.820G >C
	p.E274Q
	Acidic to Polar
	Homozygous missense
	Reported
	India
	Yes
	No
	

	MCD-2-1
	40/M
	c.148C>T
	p.R50C
	Basic to Polar
	Homozygous missense
	Reported
	India
	No
	No
	

	MCD-3-1
	23/M
	c.379C>T
	p.R127C
	Basic to Polar
	Homozygous missense
	Reported
	India
	No
	No
	

	MCD-4-1
	52/F
	c.614G>A
	p.R205Q
	Basic to Polar
	Homozygous missense
	Reported
	India
	No
	No
	

	MCD-5-1
	52/F
	Negative for CHST6 mutation
	Yes
	Yes
	

	MCD-6-1
	20/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	No
	

	FM-6-2
	37/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Heterozygous missense
	Reported
	India, America
	-
	- 
	

	MCD-7-1
	35/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	Yes
	

	FM-7-2
	40/M
	Normal
	

	MCD-8-1
	50/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	No
	Yes
	

	MCD-9-1
	33/F
	c.242C>A
	p.S81X
	Nonsense
	Nonsense 
	Reported
	India
	No
	No
	

	MCD-10-1
	46/M
	c.613C>T
	p.R205W
	Basic to Nonpolar
	Homozygous missense
	Reported
	Korea
	No
	Yes
	

	MCD-11-1
	30/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Homozygous deletion
	Reported Hotspot mutation
	India
	Yes
	Yes
	

	FM-11-2
	88/F
	Normal
	

	FM-11-3
	33/M
	Normal
	

	FM-11-4
	25/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	
	 
	

	FM-11-5
	23/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	
	 
	

	FM-11-6
	45/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	
	 
	

	MCD-12-1
	22/M
	c.545delA
	p.Q182RfsX199
	Frameshift
	Homozygous deletion
	Reported Hotspot mutation
	India
	Yes
	No
	

	MCD-13-1
	30/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	No
	

	MCD-14-1
	25/F
	c.148C>T
	p.R50C
	Basic to Polar
	Homozygous missense
	Reported
	India
	Yes
	No
	

	FM-14-2
	45/F
	c.148C>T
	p.R50C
	Basic to Polar
	Heterozygous missense
	Reported
	India
	-
	- 
	

	FM-14-3
	3/F
	c.148C>T
	p.R50C
	Basic to Polar
	Heterozygous missense
	Reported
	India
	-
	 -
	

	MCD-15-1
	21/M
	c.290G>A
	p.R202H
	Basic to Basic
	Homozygous missense
	Novel
	India
	Yes
	Yes
	

	MCD-16-1
	36/M
	c.545delA
	p.Q182RfsX199
	Frameshift
	Homozygous deletion
	Reported Hotspot mutation
	India
	No
	No
	

	MCD-17-1
	61/M
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	No
	Yes
	

	FM-17-2
	33/M
	Normal 
	

	FM-17-3
	31/M
	Normal 
	

	FM-17-4
	51/F
	Normal 
	

	MCD-18-1
	25/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	No
	

	MCD-19-1
	60/M
	c.545delA
	p.Q182RfsX199
	Frameshift
	Heterozygous deletion
	Reported Hotspot mutation
	India
	No
	No
	

	MCD-20-1
	27/F
	c.545delA
	p.Q182RfsX199
	Frameshift
	Homozygous deletion
	Reported Hotspot mutation
	India
	Yes
	No
	

	MCD-21-1
	38/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	No
	

	MCD-22-1
	31/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	Yes
	

	FM-22-2
	20/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	-
	- 
	

	MCD-23-1
	17/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	No
	

	FM-23-2
	39/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Heterozygous missense
	Reported
	India, America
	-
	- 
	

	MCD-24-1
	39/M
	c.581_586 delACCTACinsGGT
	p.N194_R196delinsRC
	Frameshift
	Replacement 
(Deletion insertion)
	Reported
	India
	Yes
	No
	

	
	
	
	
	
	
	
	
	
	
	

	MCD-25-1
	25/M
	c.545delA
	p.Q182RfsX199
	Frameshift
	Homozygous deletion
	Reported Hotspot mutation
	India
	No
	Yes
	

	MCD-26-1
	36/F
	Negative for CHST6 mutation
	Yes
	Yes
	

	MCD-27-1
	40/M
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	Yes
	Yes
	

	FM-27-2
	18/F
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	-
	- 
	

	MCD-28-1
	37/F
	c.148C > T
	p.R50C
	Basic to Polar
	Homozygous missense
	Reported
	India
	Yes
	No
	

	MCD-29-1
	44/M
	c.581_586 delACCTACinsGGT
	p.N194_R196delinsRC
	Frameshift
	Replacement 
(Deletion insertion)
	Reported
	India
	No
	No
	

	
	
	
	
	
	
	
	
	
	
	

	MCD-30-1
	20/M
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	No
	No
	

	FM-30-2
	36/M
	c.278G>A
	p.R93H
	Basic to Basic
	Heterozygous missense
	Reported
	India
	-
	-
	

	MCD-31-1
	36/F
	c.148C>T
	p.R50C
	Basic to Polar
	Heterozygous missense
	Reported
	India
	Yes
	No
	

	FM-31-2
	27/M
	Normal 
	

	MCD-32-1
	24/F
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	No
	Yes
	

	MCD-33-1
	42/M
	c.545delA
	p.Q182RfsX199
	Polar to Basic
	Homozygous deletion
	Reported Hotspot mutation
	India
	Yes
	No
	

	MCD-34-1
	28/M
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	Yes
	Yes
	

	MCD-35-1
	32/M
	c.614G>A
	p.R205Q
	Basic to Polar
	Homozygous missense
	Reported
	India
	No
	No
	

	FM-35-2
	43/F
	Normal 
	

	MCD-36-1
	34/M
	c.391C>T
	p.S131P
	Polar to Nonpolar
	Homozygous missense
	Reported
	France, India
	Yes
	No
	

	MCD-37-1
	42/M
	c.843C>G
	p.D221E
	Acidic to Acidic
	Homozygous missense
	Reported
	India
	No
	No
	

	MCD-38-1
	17/M
	c.614G>A
	p.R205Q
	Basic to Polar
	Homozygous missense
	Reported
	India
	No
	Yes
	

	FM-38-2
	18/F
	c.614G>A
	p.R205Q
	Basic to Polar
	Heterozygous missense
	Reported
	India
	-
	- 
	

	FM-38-3
	38/F
	c.614G>A
	p.R205Q
	Basic to Polar
	Heterozygous missense
	Reported
	India
	-
	 -
	

	FM-38-4
	65/M
	Normal 
	

	MCD-39-1
	22/F
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	Yes
	No
	

	FM-39-2
	29/M
	Normal 
	

	MCD-40-1
	25/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	Yes
	

	FM-40-2
	29/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	-
	-
	

	FM-40-3
	57/M
	Normal 
	

	MCD-41-1
	63/M
	c.198delC
	p.V66VfsX3
	Frameshift
	Heterozygous deletion
	Reported
	India
	No
	No
	

	FM-41-2
	36/M
	                                                                                                                 Normal
	

	FM-41-3
	26/M
	Normal 
	

	FM-41-4
	 
	Normal 
	

	MCD-42-1
	31/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	No
	

	MCD-43-1
	41/M
	Negative for CHST6 mutation
	No
	Yes
	

	MCD-44-1
	35/F
	Deletion of ORF
	Reported
	India, America
	          Yes              
	Yes
	

	FM-44-2
	29/F
	
	Reported
	India, America
	            -
	   -
	

	MCD-45-1
	43/F
	c.379C>T
	p.R127C
	Basic to Polar
	Homozygous missense
	Reported
	Saudi Arabia, India
	No
	Yes
	

	MCD-46-1
	40/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	No
	

	MCD-47-1
	39/F
	Negative for CHST6 mutation
	No
	No
	

	MCD-48-1
	34/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No


	No


	

	MCD-49-1
	37/F
	Deletion of ORF
	Reported
	India            
	    No               
	Yes
	

	FM-49-2
	47/F
	
	Reported
	India            
	        -
	         -
	

	FM-49-3
	17/F
	
	Reported
	India            
	        -
	         -
	

	FM-49-4
	49/F
	
	Reported
	India            
	         -
	         -
	

	FM-49-5
	19/M
	Normal
	

	FM-49-6
	43/M
	Normal 
	

	MCD-50-1
	30/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	Yes
	

	MCD-51-1
	18/M
	c.278G>A
	p.R93H
	Basic to Basic
	Homozygous missense
	Reported
	India
	Yes
	No
	

	FM-51-2
	40/M
	c.278G>A
	p.R93H
	Basic to Basic
	Heterozygous missense
	Reported
	India
	-
	 -
	

	MCD-52-1
	41/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	No
	

	MCD-53-1
	47/F
	Deletion of ORF
	Reported
	India, America
	Yes
	Yes
	

	FM-53-2
	59/M
	Normal 
	

	MCD-54-1
	31/M
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	No
	Yes
	

	MCD-55-1
	20/M
	c.385C>G
	p.L129V
	Nonpolar to Nonpolar
	Homozygous missense
	Novel
	          Yes                 
 
	 No
 
	

	FM-55-2
	16/F
	c.385C>G
	p.L129V
	Nonpolar to Nonpolar
	Homozygous missense
	
	             -
	   -
	

	FM-55-3
	43/M
	c.385C>G
	p.L129V
	Nonpolar to Nonpolar
	Heterozygous missense
	
	             -
	   -
	

	FM-55-4
	40/F
	c.385C>G
	p.L129V
	Nonpolar to Nonpolar
	Heterozygous missense
	
	              -
	   -
	

	MCD-56-1
	34/M
	Negative for CHST6 mutation
	Yes
	Yes
	

	FM-56-2
	33/F
	Normal 
	

	MCD-57-1
	16/F
	c.581_586
delACCTACinsGGT
	p.N194_R196delinsRC
	Frameshift
	Replacement 
(deletion insertion)
	Reported
	India
	Yes
	No
	

	
	
	
	
	
	
	
	
	
	
	

	FM-57-2
	39/F
	c.581_586
delACCTACinsGGT
	p.N194_R196delinsRC
	Frameshift
	Replacement 
(deletion insertion)
	Reported
	India
	-
	 -
	

	
	
	
	
	
	
	
	
	
	
	

	MCD-58-1
	30/F
	Negative for CHST6 mutation
	No
	Yes
	

	MCD-59-1
	43/F
	c.545delA
	p.Q182RfsX199
	Polar to Basic
	Homozygous deletion
	Reported Hotspot mutation
	India
	No
	Yes
	

	MCD-60-1
	53/F
	Deletion of ORF
	Reported
	India
	Yes
	Yes
	

	FM-60-2
	49/M
	
	Reported
	India
	-
	 -
	

	FM-60-3
	33/M
	Normal 
	

	MCD-61-1
	20/F
	c.545delA
	p.Q182RfsX199
	Polar to Basic
	Homozygous deletion
	Reported Hotspot mutation
	India
	No
	Yes
	

	MCD-62-1
	45/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	Yes
	Yes
	

	FM-62-2
	50/F
	c.158C>T
	p.S53L
	Polar to Nonpolar
	Homozygous missense
	Reported
	India, America
	            -
	  -
	

	MCD-63-1
	44/F
	Negative for CHST6 mutation
	Yes
	Yes
	

	FM-63-2
	50/M
	Normal 
	

	MCD-64-1
	36/M
	c.180delC
	p.F60LfsX10
	Frameshift
	Homozygous deletion
	Reported
	India
	Yes
	No
	

	MCD-65-1
	26/M
	c.198delC
	p.F67SfsX3
	Frameshift
	Homozygous deletion
	Reported
	India
	No
	No
	

	MCD-66-1
	34/M
	c.180delC
	p.F60LfsX10
	Frameshift
	Homozygous deletion
	Reported
	India
	Yes
	Yes
	

	MCD-67-1
	55/F
	Negative for CHST6 mutation
	No
	No
	

	MCD-68-1
	54/F
	Deletion of ORF
	Reported
	India, America
	No
	Yes
	



Classification of mutations and its nucleotide, protein and amino acids R-group changes are based on the American College of Medical Genetics and Genomics (ACMG) classification system. FM-Family Member; F-female; M-male; Del-deletion; ins-insertion; CHST6-Carbohydrate sulfotransferase 6 gene; fs-Frameshift; ORF-Open reading frame. Here, Normal – Individuals/Family members from the patient family who were not detected with any CHST6 mutations and not shown any phenotypic changes of MCD. Negative for CHST6 mutations - Patients showed MCD phenotype but genetically no mutation in CHST6 detected.

