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DNA methylation studies in plants based on sequencing technologies
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Motivation and Aim: The epigenetic mechanisms regulating phenotype expression could
be studied now using novel sequencing technologies. Based on the commonly accepted
definition, this term refers to all phenotypic variation that does not require a nucleotide
change in the DNA. The epigenetic regulation varies from molecular mechanism such
as DNA methylation to high order modification such as nucleosome positioning o
chromosome unfolding. In the last decade it is emerged the critical role of epigenetic
modification of long term exposure to environmental stress factors and stress response
in plants. In an environmental sustainability perspective, the alteration of epigenetic
regulation can also impact biodiversity.

Methods and Algorithms: The harmful effect of pollutants on human epigenetic control
is largely demonstrated, however the effects on plants and, more generally on a specific
ecological community, requires more studies. Several plants such as Arabidopsis, are
became a system model to study different molecular mechanisms. The high complexity
of plants genome organization requires to dedicate more studies in order to tackle the
different epigenetic regulation in these biological systems. This kind of research has
great impact in order to optimize the crop production under the pressure of climate
change and pollution. The new high-throughput molecular techniques have allowed to
enhance the capability to investigate the events that affect the epigenetic regulation.
We guess that a particular relevance can be assigned to the chemical modifications of
informational macromolecules (DNA and RNA) that could be considered as starting
point of epigenetic regulation.

Results and conclusion: The molecular investigation of epigenetic process is greatly
supported extensively by immunoprecipitation sequencing (ChIP-seq) and methylome
microarray. These high-throughput techniques permit to maps a large number of
methylated sites on DNA and to evaluate their role in transcriptional processes. The long
non coding RNAs seem to be involved in the control of trasncriptional process [1]. It
is also important to underline that ncRNA are also capable to contribute to nucleosome
positioning. We will review current state of art in this area in the frames of new joint
collaborative project.
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