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Abstract

According to the World Health Organization, there are more than 50 million individuals with epilepsy worldwide;
approximately 10% of these patients have juvenile myoclonic epilepsy (JME). JME is considered one of the most
common forms of the genetic generalized epilepsies. Currently, it is believed that most patients with JME have a
complex inheritance with different genetic and non-genetic factors involved. Therefore, we hypothesize that there may
be epigenetic factors that influence the pattern of DNA methylation, which could be involved in the predisposition of
JME. To test our hypothesis, we will analyze the pattern of DNA methylation in patients with JME and compared it to
control individuals. We will use the whole-genome bisulfite sequencing (WGBS) technique. This is the first study
accessing differentially methylated regions throughout the genome in JME patients. Our results may lead to a better

understanding of the different etiological factors which may be predisposing to JME.
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Introduction

Juvenile Myoclonic Epilepsy affects more than 5 million
people worldwide [1,2]. The disease is characterized by
the presence of myoclonic jerks with or without other
types of generalized seizures. JME is the most common
of the genetic generalized epilepsies (GGEs) [3,4].
Current evidence points to a complex inheritance in most
GGEs, and although many candidate genes have been
identified, most patients with JME do not have mutations
identified. Thus, environmental factors may be influencing
the predisposition to seizures in patients with JME [6].
Epigenetic mechanisms are affected by environmental
factors, modifying the genic expression without changing
the DNA sequence. Which leads to our hypothesis that
epigenetic modifications, such as differential DNA
methylation, may be involved in the predisposition to
JME.

Results and Discussion
We extracted DNA from the peripheral blood of three
patients with JME, and three healthy controls. The
patients are followed at the University Hospital (HC) at
UNICAMP according to a detailed research protocol,
including clinical and neuroimaging evaluations.
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Figure 1. Method workflow
We are standardizing our steps; a good sample treatment
will result in reliable data for further analysis. Wherefore,

we used a test sample to determine and standardize
these steps. We have found that treating our samples
with RNAse A and precipitating them with ethanol leads
to the best results in the DNA preparation step. We have
also tested the quality parameters of each patient and
control DNAs by. visualizing DNA integrity in 0.8%
agarose gels and using the Epoch® method. On
average, the concentration of our samples is 200 ng/uL
and purity of 1.7 with 0.15 of standard deviation. We
expect to have the samples sequenced (WGBS) within
the next month.

Conclusions

In conclusion, we established the best method of
treatment and the bisulfite conversion procedures for our
DNA samples.

This is the first study seeking to analyze the methylation
pattern in the whole genome of patients with JME.
Therefore, we expect that our results may help to better
understand the role of epigenetic factors in the
predisposition to JME.
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