Table S1. Non intronic variants observed among low-frequency (MAF<0.04) SNPs in MS-GWAS candidate genes (upper part) or among SNPs (any MAF) detected in functional partners (lower part) and showing vertical transmission of

disease within families in multi-incident families.

Gene Chr: Position in GRCh38 MAF mRNA mRNA levels CADD NIG-IT 1000G gnomAD 3.1.1 p-value($) p-value($)
dbSNP allele molecular consequences | affected by SNP = (ensembl) MAF TSI MAF (nfe) MAF NIG-ITvs TSI = NIG-IT vs gnomAD 3.1.1
MS- GWAS genes
AFF1 f:;j';?fS”&A'G A °'3,7 5/?;6 ns G:0.211 0 0 0 - -
ARL11 ::;:g‘%iosgaﬁﬁ A p;ffl/igier ns A:40.00  0.02331  0.02913 0.01081 0.2532 6.97E-05
CD86(*) ::E’;ZSZSS?:‘LM:A:G G C55 3’?;6 NPHP5 G:5.951 | 0.03102  0.02913 0.03239 0.7106 0.7983
DOCK10 ::ﬁ;;ggzggonzew ¢ A p.;;%cgms ns A:5.937  0.02235 0 0.0165 6.87E-07 0.1296
LEF1 ::{2111805?186?39:C:A A p'\?;ﬁqstfeu ns A:24.50 - 0 0.0008764 - -
NR1D1 ::{;Z;gg;gom%ﬁ A C':S?;T CASC3, WIPF2  A:16.11  0.01190 = 0.00485 0.0283 0.00083 0.0011
TMEM130 ::{;éggggzzs LeT T gcG/gcA p.Alad5Ala ns T:1.532  0.00046 = 0.00002 0.00003 0.0013 0.0094
Functional partners
GRIN2A f:;;g;%si)z:suzc:e/ T G cgG/cgC p.Arg695Arg ns G:9.893 024245  0.2767 0.2714 0.0116 0.0318
GRIN2A :g;g;i%?sog:C:T T p.LCetSA{;ALeu ns T:6.767 024428  0.2670 0.2862 0.0901 0.0022
GRIN2B ::‘lr 33:611395163704:(3 AT A pﬁii/f;;ms ns A5.765 045662  0.4854 0.5000 0.05743 0.0042
GRIN2B ::{;S;ZGZHMO:G:A A agC/agT p.Ser555Ser ns A:0.955 = 032146  0.3786 0.3377 0.00011 0.2569
GRIN2B ::;;3;232265 843:G:¢/T C ccC/ccG p.Pro122Pro ns C:7.840 | 036459 = 0.4126 0.3892 0.00131 0.0958
GRIN2B ::{;§;1§33()8626223:C:T T Cg,l‘a(i;A ns T:16.74  0.07397 = 0.07767 0.1130 0.6480 5.00E-05
126 chr12:68225824:G:A A n.-8705G>A ns A:12.57  0.14822  0.1650 0.1291 0.1357 0.0599
rs11570915 Upstream

PER3 ::;3576%%9988:“(: T p;gjﬁgger PER3 C:1.668  0.07976  0.0874 0.0758 0.3702 0.6202
PER3 ::;;;:689267433:T:C/ /G T p.gfé;gim PER3, VAMP3 = C:6.605  0.04645  0.0631 0.0442 0.0239 0.7117
PER3 ::;;157922877188:&‘\/ ¢ A p_;f;/;;/;m VAMP3 A:0.420 032240  0.3204 0.3551 0.8874 0.0242
PER3 ::;;;70%20%881:C:T T p;‘ﬁfgg;hr VAMP3,UTS2 = T:0.757  0.20442  0.2379 0.1918 0.0093 0.2900
PER3 ::2;;2775 19:c.6 G p_;rcségzzla PER3 G:0.786 | 0.12762  0.1505 0.1020 0.0348 0.0053
PER3 ::‘;;677823’775102%:(5 G p.Tﬁ(r:;/ f;‘;tAIa ns G:13.30  0.00137 0.004854  0.001605 0.0981 0.8463
PER3 ::;éﬁ;%ogos [ C p.“:gfl/ g§7gThr VAMP3 C:0.161 0.2500  0.3204 0.2872 7.27E-07 0.0067
PPARGCIA ::;g;gsguoo:&ﬁ A T piﬁ;@ig ns T:0.050 047257  0.4903 0.4131 0.2417 7.07E-05
PPARGCIA ::;g;%ﬁi“om:c/ A T p?ﬁggfﬁhr ns C:1.605 017626 = 0.1408 0.1923 0.00077 0.1791
PPARGCIA ::gf;zzii?%%ﬁ T p.gﬁzgzgéer ns T:16.24 035721  0.4272 0.3450 3.33E-06 0.3964
PPARGCIA ::;315253886133899:&” A/G c inTTS| acG/acA p.Thr528Thr ns T:9.102 = 0.43796  0.5097 0.4054 2.42E-06 0.02870



Genomic coordinates from NCBI Build GRCh38.p13 (hg38) and dbSNP refSNP (rs) identifiers from build 155 are provided. mRNA levels significantly affected by SNPs in vascular and/or brain tissues (reported in GTEx portal as
expression quantitative traits, eQTL) are provided. ns, no significant eQTL was found. NPHP5, a nephrocystin protein that interacts with calmodulin and the retinitis pigmentosa GTPase regulator protein; CASC3, exon junction
complex subunit GJD3, involved into spliceosomes; WIPF2, WAS/WASL interacting protein family member 2, involved in the WASP-mediated organization of the actin cytoskeleton; VAMP3, a protein involved in docking/fusion of
synaptic vesicles; UTS2, urotensin 2, a vasoconstrictor peptide. Estimated effect on protein function was assessed with the Combined Annotation Dependent Depletion (CADD) phred-scale scores v1.4. Minor allele frequency (MAF)
from WES of affected subjects collected by the Network for Italian Genomes (NIG-IT); controls from 1000 Genome Tuscany (TSI) and gnomAD 3.1.1 non-Finnish European (nfe) databases are given. (S) In RED SNPs significant after
Bonferroni correction; In BLUE SNPs at borderline significance after Bonferroni correction; in BLACK variants nominally significant. (*) Intronic localization in the partially overlapping ILDR1.



