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Exploring plant epigenomics data

Decoding the regulatory code in plants based on big epigenomics data

D. Chen, K. Kaufmann, Humboldt-Universitit zu
Berlin

+ Standardized computational pipelines are devel-
oped to analyze big epigenomics data.

» More than 25,800 epigenome and >32,000 tran-
scriptome datasets in plants are collated from pub-
lic databases.

» We establish an integrated platform to the plant
community to explore plant epigenomes.

Major research efforts have in the past ten years
resulted in generation of around 90,000 experimen-
tal epigenomics data series, corresponding to more
than 2.5 million biological samples (data in NCBI
GEQ). While centralized platforms exist that provide
standard analysis of epigenomics data in the animal
field (e.g. ENCODE, [1]), no such initiative exists
in plants. This is a major bottleneck in facilitating
efficient use of the existing data by the international
plant science community, since multiple tools exist
to analyze epigenomics data, and the results are not
readily comparable. A systematic analysis of existing
data would also allow to assign standardized quality
measures and integrative-level annotations. Our lab
has a strong focus on epigenomic research, focus-
ing on developmental and evolutionary dynamics of
gene-regulatory processes in plants, and studying
transcription factors, epigenetic regulators as well
as histone modifications ([2], [3], [4], [5], [6], (7] [8].
[9]). Therefore, establishing a platform that allows
access to standardized data would greatly facilitate
our research, and that of many colleagues in the
plant science community.

While we have over the last year made signifi-
cant progress in setting up the pipelines for analysis
of RNA-seq, ChlP-seq, DNAse-seq/ATAC-seq and
DAP-seq data (see Figure [T} [10]), we are currently
in strong need for computing time to apply these
pipelines for systematic analysis of available data.
Additionally, we have implemented services for the
analysis of BS-seq, Hi-C and smRNA-seq data. The
goal of this project is therefore to finalize the pipeline,
and to systematically apply this methodology for
analysis of epigenomes in extended group of model
and crop plant species. In this regard, we focus
on 64 plant species for which epigenomic datasets
based on high-throughput sequencing technology
are currently available. We have collected more than

25,800 epigenomic datasets (see Figure 2) for these
plant species from public databases and are inten-
sively analyzing these data using our standardized
computational pipelines. So far, we have success-
fully analzyed nearly two thirds of these epigenomic
datasets by using the HLRN server. In the contin-
uation of this project, we would also like to extend
our analyses by including >32,000 transcriptome
datasets.
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Figure 1: Conceptual flowchart of data analysis. Top panel: main parts of a typical ChlP-seq data analysis. Blue boxes indicate
required steps and yellow boxes optional steps. The goal of these steps is to obtain a list of peaks (read-enriched regions) to represent
genome-wide TFBSs for a particular TF. Figure from @
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Figure 2: Summary of epigenomics datasets available in plants.
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