SUPPLEMENTARY MATERIAL

Table S1. Summary of demographic and baseline clinical characteristics of the MS patients used to measure HLA class II and costimulatory molecules, and serum levels of cytokines and NfL. 
	Baseline characteristics
	Risk allele carriers (GT/TT)
	Non-carriers (GG)

	Immunophenotyping
	
	

	N (%)
	6 (40.0%)
	9 (60.0%)

	Age (years) 
	45.4 (12.6)
	39.9 (10.5)

	Female/Male (% Females)
	2/4 (33.3%)
	5/4 (55.5%)

	Disease duration (years)1
	6.2 (6.0)
	5.2 (5.8)

	EDSSa,2
	2.4 (2.0-4.4)
	3.2 (0.5-5.2)

	
	
	

	Cytokine levels
	
	

	N (%)
	10 (50.0%)
	10 (50.0%)

	Age (years) 
	36.1 (11.6)
	38.9 (10.7)

	Female/Male (% Females)
	6/4 (60.0%)
	5/5 (50.0%)

	Disease duration (years)1
	5.8 (6.4)
	6.0 (6.2)

	EDSSa,2
	2.3 (1.0-3.6)
	2.8 (1.5-3.7)

	
	
	

	NfL levels
	
	

	N (%)
	26 (53.1%)
	23 (46.9%)

	Age (years) 
	36.6 (9.7)
	38.8 (8.5)

	Female/Male (% Females)
	17/9 (65.3%)
	13/10 (56.6%)

	Disease duration (years)1
	6.4 (6.2)
	6.2 (5.8)

	EDSSa,2
	2.2 (1.5-3.0)
	2.4 (1.0-4.0)


Data are expressed as mean (standard deviation) unless otherwise stated. aData are expressed as median (interquartile range). 1Disease duration was calculated as the difference between time of blood collection and disease onset. 2Refers to EDSS scores at the time of blood collection. EDSS: Expanded Disability Status Scale. NfL: Neurofilament light chain. 
Table S2. Marginal association of rs2762943 in MS GWAS and conditioning on rs2248137. 

	
	Variant
	Chromosome
	Position
	A1
	A2
	OR
	P-value

	Marginal results
	rs2762943
	20
	52790786
	T
	G
	1.468
	3.88 x 10-8

	
	rs2248137
	20
	52789743
	C
	G
	1.119
	7.81 x 10-11

	Conditioning on rs2248137
	rs2762943
	20
	52790786
	T
	G
	1.276
	1.23 x 10-3


A1 represents the allele of which the odds ratio (OR) is estimated for. A2 is the alternative allele.
Table S3. Linkage disequilibrium (LD) metrics between rs2762943 and rs2248137. 
	
	
	rs2762943
	
	
	
	

	
	
	G
	T
	
	
	R2
	D’

	rs2248137
	C
	514
	85
	599   (0.595)
	
	0.0599
	0.9713

	
	G
	406
	1
	407   (0.405)
	
	
	

	
	
	920 (0.915)
	86 (0.085)
	
	
	
	

	
	
	
	
	
	
	
	

	
	Haplotype
	
	
	
	
	

	
	C_G
	 514 (0.511)
	
	
	
	
	

	
	G_G
	 406 (0.404)
	
	
	
	
	

	
	C_T
	 85 (0.084)
	
	
	
	
	

	
	G_T
	 1 (0.001)
	
	
	
	
	


LD metrics are based on the European population of the 1000 Genomes project. Numbers are allele counts. 
Numbers in parentheses are percentages in decimal format.

Table S4. Association of rs2762943 with GWAS Catalog traits. 
	Trait
	Beta
	P-value
	Accession number

	Creatinine levels
	- 0.0382
	4 x 10-17
	GCST90019502

	Calcium levels
	-0.0554
	1 x 10-31
	GCST90019500

	Cystatin C levels
	- 0.0326
	6 x 10-13
	GCST90019504

	Estimated glomerular filtration rate
	- 0.0376
	9 x 10-17
	GCST90019506

	Creatinine levels
	- 0.065065
	1 x 10-8
	GCST007877

	Serum 25-Hydroxyvitamin D levels
	- 0.0482547
	2 x 10-34
	GCST90000618

	Serum 25-Hydroxyvitamin D levels
	- 0.046
	4 x 10-36
	GCST90000616

	Urea levels
	- 0.027
	2 x 10-9
	GCST90019525

	Vitamin D levels
	- 0.0459
	4 x 10-23
	GCST90019526


All betas are depicted for the T MS risk allele. Accession numbers are as provided by the GWAS Catalog (10).

	Variables
	Risk allele carriers (GT/TT)
	Non-carriers (GG)
	P value

	RRMS
	
	
	

	Age at disease onset (years)
	29.1 (10.9)

(N=28)
	27.5 (8.3)

(N=91)
	0.42

	
	
	
	

	Disability measures
	
	
	

	       EDSS at 10 yearsa
	1.5 (1.0 - 2.5)
	1.5 (1.0 - 2.7)
	0.73

	
	(N=24)
	(N=77)
	

	       MSSS at 10 yearsa
	1.5 (0.8 - 3.1)
	1.5 (0.8 - 3.4)
	0.73

	
	(N=24)
	(N=77)
	

	       EDSS at last follow-upa,1
	2.0 (1.5 - 3.0)
	2.0 (1.5 - 3.0)
	0.84

	
	(N=26)
	(N=82)
	

	       MSSS at last follow-upa,1
	1.6 (0.9 - 2.2)
	1.4 (0.6 - 2.3)
	0.68

	
	(N=58)
	(N=80)
	

	Inflammatory measure
	
	
	

	       ARR at 10 years
	4.1 (3.5)
	3.9 (2.3)
	0.68

	
	(N=25)
	(N=77)
	

	
	
	
	

	SPMS
	
	
	

	Age at disease onset (years)
	24.9 (6.9)

(N=29)
	28.2 (9.9)

(N=84)
	0.09

	
	
	
	

	Disability measures
	
	
	

	       EDSS at 10 yearsa
	4.0 (3.0 - 6.0)
	4.0 (3.0 - 5.5)
	0.94

	
	(N=23)
	(N=58)
	

	       MSSS at 10 yearsa
	5.3 (3.8 - 7.4)
	5.3 (3.8 - 6.6)
	0.96

	
	(N=23)
	(N=58)
	

	       EDSS at last follow-upa,1
	6.2 (5.1 - 7.0)
	6.0 (4.7 - 7.0)
	0.98

	
	(N=24)
	(N=69)
	

	       MSSS at last follow-upa,1
	6.3 (3.4 - 7.3)
	5.6 (4.5 - 8.2)
	0.79

	
	(N=22)
	(N=59)
	

	Inflammatory measure
	
	
	

	       ARR at 10 years
	5.1 (3.1)
	4.6 (2.8)
	0.58

	
	(N=15)
	(N=53)
	

	
	
	
	

	PPMS
	
	
	

	Age at disease onset (years)
	38.5 (8.1)

(N=15)
	40.9 (10.2)

(N=89)
	0.37

	
	
	
	

	Disability measures
	
	
	

	       EDSS at 10 yearsa
	4.0 (3.5 - 7.0)
	6.0 (5.0 - 7.0)
	0.13

	
	(N=11)
	(N=56)
	

	       MSSS at 10 yearsa
	5.3 (4.5 - 8.9)
	7.4 (6.1 - 8.9)
	0.13

	
	(N=11)
	(N=56)
	

	       EDSS at last follow-upa,1
	6.5 (4.5 - 8.4)
	8.0 (6.5 - 8.5)
	0.33

	
	(N=8)
	(N=51)
	

	       MSSS at last follow-upa,1
	7.8 (3.4 - 9.4)
	8.7 (6.0 - 9.4)
	0.42

	
	(N=7)
	(N=45)
	

	Inflammatory measure
	
	
	

	       ARR at 10 years
	0.1 (0.3)
	0.2 (0.4)
	0.44

	
	(N=12)
	(N=72)
	


Table S5. Association of CYP24A1 rs2248137 polymorphism with age at disease onset, and disease activity and disability progression measures in MS patients stratified according to disease phenotype.
Data are expressed as mean (standard deviation) unless otherwise stated. aData are expressed as median (interquartile range). 1Last follow-up time corresponds to year 2015. ARR: annualized relapse rate. EDSS: Expanded Disability Status Scale. MSSS: Multiple Sclerosis Severity Score. The number of MS patients available for each clinical comparison is shown in parentheses). 
