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Methylation and expression profiles in Apoe vicinity point
to specific neighboring interaction of Apoe and TOMM40
genes: implication for the Alzheimer disease
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Abstract — We assessed the dynamics of 8 genes including
TOMM40, Apoe and six adjacent ones for overall chromatin
marks landscape, including methylation profiles across
ENCODE brain cell lines, and histone and ctcf marks. We
revealed the region manifests Hi-C topology dynamics in a cell-
specific manner. Additionally, based on methylation and histone
marks profiles we underscore competitive manner of genes
expression implying disrupted locus wide genes expression
balance in Alzheimer patients due to Apoe extended locus
methylation profile alteration.
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Introduction

As it is follows from its definition, Late Onset Alzheimeir
Disease (LOAD) features late onset disease manifestation
assuming some age — related processes are implicated. One of
the factors could be well known age-related methylation
profile alteration. Another specific to LOAD fact is the
observation of extra high significance of SNPs, corresponding
to Apoe Epsilon alleles, and LOAD linkage found in the
successions of Genome Wide Association Studies (GWAS).
That is why several recent studies [1, 2] explored association
of epigenetic factors such DNA methylation and age and
genotype in disease cohorts. Recent article [3] found
significant differences in hippocampus and cerebellum
methylation rate in 7OMM40 promoter between LOAD
patients’ samples and controls. Also, evidence reported in [4]
that besides Apoe gene, there is a range of SNPs within
expanded Apoe related region significantly associated with
LOAD risk, underlining PVRL2- CLPTMI region is
implicated in LOAD genetic risk rate.

Research

We scrutinized Apoe neighborhood and built the profiles
of methylation and co-expression for 8 genes in the vicinity
including Apoe. We observe specific pairwise correlation
variation when comparing DNA methylation rate and
particular gene expression. In particular, we elucidated
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complex 5” and 3’ interplay across 8 adjacent genes region
focused on Apoe, implying competitive expression of the
neighbor genes depending on the methylation profile. As a
conclusion, we report extensive cross-talk of methylation
profile in the region, affecting the chromatin environment in
the region, including ctcf and histone methylation marks.

Conclusion

We found that methylation profile alterations in Apoe
region drastically change the balance of expression rates in
genes of the region.
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