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The complete set of summary statistics from the cis-mQTL analysis are available for download from the Synapse database under accession code syn26339302
[https://doi.org/10.7303/syn26339302].

The genome-wide significant cis-mQTL effects can be found in Supplementary Data 1.

Data from the Genetics of Lipid-lowering Drugs and Diet Network (GOLDN) study used for the cis-mQTL replication analyses can be obtained from dbGaP under
accession code phs000741.v2.p1[https://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000741.v2.p1].

BLUEPRINT Epigenome Project’s publicly available cis-mQTL summary statistics were downloaded from ftp://ftp.ebi.ac.uk/pub/databases/blueprint/
blueprint_Epivar/. BLUEPRINT genetic data were accessed from the European Genome-phenome Archive under accession code EGAD00001002663 [https://ega-
archive.org/datasets/EGAD00001002663].

The sample size was not predetermined. Given the sample size of 150-200 participants, SNPs with minor allele count <15 were excluded from
the study, so that association analyses are performed with at least 15 samples present in the smaller genotype group. Therefore, in this study,
we have effectively assessed the effects of SNPs with minor allele frequency >0.1 on DNA methylation levels.

Data were excluded for participants with missing genotype data, in addition to samples with the following pre-established criteria: samples
from individuals of non-European ancestry and ethnic outliers (>3 standard deviation difference from the European samples on
multidimensional scaling of the genetic data), and outlier DNA methylation samples (>3 standard deviation on the first 4 PCs).

Replication analyses were limited to CpGs measured in the independent datasets: data from BLUEPRINT and GOLDN studies were used for the
replication of cis-mQTL findings (95% and 94% of the shared associations showed a similar direction of effect between our study and the
BLUEPRINT and GOLDN studies, respectively). Data from BLUEPRINT study were used for the replication of cis-colocalization analyses (of the 8
shared colocalized MS-cis-mQTL effects, 7 were replicated using BLUEPRINT data). Data from BLUEPRINT, UC Berkeley, and PhenoGenetic
studies were using to replicate trans-mQTL findings (the effect was replicated in all 3 replication datasets). Data from BLUEPRINT study were
used to replicate the cis-methylation effects of MS MHC polygenic score (all shared data were replicated). Data from PhenoGenetic study was
used for the replication of trans-methylation effect of MS MHC polygenic score (successful replication). Trans-methylation effect of MS total
polygenic score could not be replicated, as the as the target CpG was not available in the 450k methylation array used in the BLUEPRINT study,
and the EpiTYPER measurements from the PhenoGenetic study did not pass quality control (40% of the samples did not have a reliable
measurement).

Randomization is not relevant, as the study is an observational study.

Methylation data collection was based on treatment group (blood samples from patients treated with GA or DMF were selected for the
study). However, the treatment group is not related to the current study aim (assessing the effects of genetics on DNA methylation). As such,
blinding at data collection in not relevant. Data analysis was performed on the hundreds of thousands of methylation sites and genotypes
simultaneously in one analysis, without any prior hypotheses per methylation site. Hence, blinding is also not relevant to the data analysis.

T cell activation: anti-human CD3 (BioXCell, Cat# BE0001-2, Clone: OKT-3), anti-human CD28 (BioXCell, Cat# BE0248, Clone: 9.3)




