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Supplementary Figure 1. Distribution of distance between mSNPs and their target cis-
mOCpGs. Distance distribution is shown in base pairs (1Mb window). Inset: higher resolution
illustration in £10kb.
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Supplementary Figure 2. Effect of methylation array on the functional distribution of cis-
mOCpGs. (a) Distribution of the identified cis-mCpGs in comparison to all tested CpGs in
relation to chromatin states modeled for CD4* T cells (annotations from Roadmap Epigenomics
Project, sample #E043) depending on whether the CpGs are available in the [llumina 450K array
(top panel, n=52,688) or are only measured in the MethylationEPIC array (bottom panel,
n=55,234). Significant enrichment/depletion are shown using upwards/downwards arrows,
respectively. (b) Frequency of unique functional chromatin segments containing mCpGs (n=
59,603) and their coverage with Illumina 450K vs. MethylationEPIC array.
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Supplementary Figure 3. Percentage of mQTL effects from our study that show the same
direction of effect in BLUEPRINT and GOLDN studies. Data is on the 18,221 mCpG-SNP
pairs available from all 3 studies.
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Supplementary Figure 4. Genomic location of mCpGs in the top 3 colocalized MS-cis-
mQTL loci (depicted in higher resolution). mCpGs with colocalization posterior probability
>0.8 in the top 3 colocalized MS-cis-mQTL effects illustrated in Figure 2 are represented with
green vertical lines. All CpGs assessed with the Infinium MethylationEPIC kit are shown in light
blue. Gene exon/intron positions are based on Ensembl 93. Chromatin state annotations for CD4*
T cells are from the Roadmap Epigenomics Project (sample #E043). Genomic positions are in
GRCh37 (hgl19) coordinates.



Colocalization posterior probability:
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Supplementary Figure 5. Correlation between methylation levels of CpGs affected by
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rs7731626 MS susceptibility locus. Methylation levels of all the 13 colocalized mCpGs are

positively correlated.
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Supplementary Figure 6. Genomic location of mCpGs for the colocalized MS-trans-mQTL
locus (depicted in higher resolution). mCpGs with colocalization posterior probability >0.95 in
the colocalized MS-trans-mQTL effect illustrated in Figure 3 are represented with green vertical
lines. All CpGs assessed with the Infinium MethylationEPIC kit are shown in light blue. Gene
exon/intron positions are based on Ensembl 93. Chromatin state annotations for CD4* T cells are
from the Roadmap Epigenomics Project (sample #E043). Genomic positions are in GRCh37
(hg19) coordinates.
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Supplementary Figure 7. Correlation between cis and trans mCpGs affected by rs3809627
MS locus. No correlation is observed between methylation levels of the 2 cis-mCpGs on
chromosome 16 and 3 trans-mCpGs on chromosome 4.



Classical MHC genes annotated:
*red: CpG island
*orange: CpG island shore/shelf

Position on Chré

HLA-DRA |
HLA-DRB91

HLA-DRBS

HLA-DRB6

HLA-DRB1

HLA-DQA1I
2
g

<
piu ]

I
Hia-paazl

29760757
31507785
32122393
32223076
32223090
32223098
32223114
32223208
32223226
32223336
32330188
32406545
32408284
32428328
32466447
32489984
32490012
32490043
32490444
32492390
32493873
32498285
32498493
32520615
32520916
32526260
32526263
32528390
32546201
32547019
32549496
32551749
32551949
32552016
32552039
32552042
32552095
32552152
32552205
32552350
32552453
32552670
32553920
32578070
32578114
32605694
32627064
32632694
32632957
32633354
32634276
32634481
32708469
32

710516
Chr17: cg03805787 | 64327355

NONOOVTROOOVITONTIANNTONNNVOOMNOTAIODDOANNDVOMOCOTIIINTO—NOW
LODINDDTONNOFTONTO—LTITONVD - - OONOTASIITICOTOVOVLNANTDON N OO — L0
ERNOOOO-NNMNM—OANNTIOOTNONTONINNNNOTINOOOCOOTTANNTONO-OCOODONTIOM
ONNDOODNMNNOORRVOIOOONMNOVVOOWOWDORND——NNNNNNNNNNDOOONNNDTITOON
OCONNNNNNNNNOONOQORDLDDONNNNNTITODOLOVLVVOLVLOVODOLNNONMMOMOMMOO—N
NROCTNNNNNNNOFIIIITIIITTITITLOLLLOLLOVLVLLOLLVLVLWVLOLVWLODVOOOOOOON~NN®
D ANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN S
R R R R R R R R R R R R R R R R R I R R R I It R R R R R 0
B0 L L ) L] Lo L
[ |
0
O
[

O]

O]

u

n

O

0

O

0.8

0.6

0.4

0.2

Supplementary Figure 8. Correlation between methylation levels of CpGs affected by MS
MHC polygenic score. Genomic coordinates are shown in GRCh37/hg19. All except one CpG
are located in chromosome 6. The last CpG is located in chromosome 17.
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Supplementary Figure 9. Genomic locations of MHC CpGs affected by MS MHC polygenic
score in relation to nearby CpGs, genes, and modeled chromatin states. Blue/red vertical
lines represent the locations for CpGs with negative/positive associations with the MHC
polygenic score, respectively.
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Supplementary Figure 10. Genomic location of CpGs associated with MS MHC polygenic
score in genes with several significant hypo- or hyper- methylated CpGs (depicted in higher
resolution). Hypo-methylated CpGs are represented with blue and hyper-methylated CpGs are
represented with red vertical lines. All CpGs assessed with the Infinium MethylationEPIC kit are
shown in light blue. Gene exon/intron positions are based on Ensembl 93. Chromatin state
annotations for CD4+ T cells are from the Roadmap Epigenomics Project (sample #E043).
Genomic positions are in GRCh37 (hg19) coordinates.
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Supplementary Figure 11. Variance explained by methylation PCs. Percentage of variance

explained by the first 20 principal components of the methylation data is illustrated. Red dashed
line marks 2%.
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