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Arabidopsis Epigenetics and Epigenomics

My group is interested in the study of chromatin-based epigenetic processes
and chromatin dynamics in the flowering plant Arabidopsis. In one project,
we have used chromatin immunoprecipitation and hybridization to tiling
arrays to define a first reference Arabidopsis epigenome map based on
mutliple chromatin marks. Combinatorial analysis of these marks indicates
that the Arabidopsis epigenomic landscape can be almost entirely described
using as little as one heterochromatic and three euchromatic signa-
tures. Moreover, we have found that euchromatin exhibits a short-range
organization centered on individual genes. In another project, we have dem-
onstrated the existence of an efficient mechanism that protects against
transgenerational loss of DNA methylation in Arabidopsis. This process is
specific to the subset of methylated genomic repeats that are targeted by
the RNAI machinery, does not spread into flanking regions, is usually pro-
gressive over several generations, and faithfully restores wild-type methyla-
tion over target sequences. Our findings suggest an important role for RNAI
in protecting genomes against long-term epigenetic defects.
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Figure - Genome browse view the Arabidopsis epigenomic landscape around a euchromatin-het-
erochromatin transition (indicated at the top by thin dark blue and thick light blue lines, respectively).
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Elucidation of the mechanisms of brain

diseases based on genome analysis

We aim to elucidate molecular basis of brain diseases based on genetics.
For brain diseases with Mendelian inheritance, we have recently developed
an extremely efficient pipeline which enables direct import of SNPs data
obtained using microarrays. Integrating this high throughput linkage analysis
system with comprehensive resequencing employing next generation
sequencers, identification of causative genes has been tremendously accel-
erated. For brain diseases with complex trait, we will focus on the disease
susceptibility genes with large effect sizes for development of brain diseases.
To accomplish this aim, genome-wide association studies (GWAS) based on
SNPs analyses are insufficient, and, therefore, we need to establish new
paradigms to identify rare variants with large effect sizes based on compre-
hensive resequencing of human genome employing new technologies of
next generation sequencers.
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Figure - Research paradigm to identify disease-related variations based on comparison of effect
sizes of variants and allele frequencies of the variants in population. Tsuji Hum. Mol. Genet. (2010)
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