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Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease, characterised by progressive death of upper and lower motor neurons. 90% of
patients have no prior family history (sporadic ALS), while 10% of ALS patients have at least one other affected family member (familial ALS). This disease is

phenotypically heterogeneous and its etiology is still poorly understood, as both genetic susceptibility and environmental exposure contribute to the
pathogenesis.

To investigate genetic and epigenetic factors underlying ALS, we studied a monozygotic twin pair discordant for ALS. We applied a multi-omics approach,
combining whole exome sequencing with genome-wide methylome- and transcriptome data from whole blood and PBMCs.
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Table 3: summary of specific CNVs different
Figure 2: Example of 2 out of 6 validated DEGs by for 60% and identified in the ALS twin
ddPCR. SERPING is confirmed to be downregulated
in the ALS twin, while PF4V1 is upregulated. HPRT1
is the housekeeping gene
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We studied a discordant twin pair for ALS considering three different omics, independently and in combination, to identify disease-relevant changes.
Twins tested negative for mutations in main ALS-genes. From RNA-seq we identified 59 DEGs and validated 6 DEGs by ddPCR; functional analyses with
distinct bioinformatic tools underlined a possible role of the immune system in the disease, as partially described in literature. We also identified 2
differentially methylated probes in CACNA1G, expressed mostly in brain, and VAX1 genes and, filtering by AP values, we found 2 probes with AB <-0.25
in an intergenic region and in RUSC1-AS1 gene and 2 probes with AB > 0.25 in AARS and KPNA4 genes. For exome analyses, 3 deletions and 1 duplication
of uncertain significance were identified only in the ALS twin, while filtering for frequency and QC we were able to identify 25 variants (15 exonic, 10
intronic). Further understanding of these immunological results and the validation of methylation results by methylation-specific droplet digital PCR
(ddMSP) combined with methylation-dependent restriction enzymes are ongoing to elucidate possible somatic genetic factors that could underlie
susceptibility to sporadic ALS.
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