CEA JupyterHub platform for
multi-omics data analysis
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CEA Grenoble has recently set up a JupyterHub infrastructure
capable of putting the power of Jupyter Notebooks [1] in the
hands of researchers and students. This shared work environment
allows Data Scientists and Biologists to perform their exploration
on shared computing resources. This paradigm shift allows the
implementation of good practices associated with Open Science,
reproducibility of analyses and the FAIR principes [2].

The Notebooks were developed by bioinformaticians, connected
and deposited on the CEA JupyterHub platform to allow easy
access to various research members, such as students,
researchers, technicians and engineers.

Workflow of nhotebooks

Methods

A workflow was developed by connecting several
Jupyter Notebooks. This choice was made

because it

s a powerful

system for

reproducibility, and its interface can be easily
used by a user to run an analysis without
having to edit code.
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In order to automate the analyses
and make them accessible to
someone with no programming
knowledge, a GUI Dash-driven
was implemented. From the data
generated and saved through the
graphical interface, one can then
obtain figures in PNG, tables in
CSV format and an interactive
report in HTML format.

1) In order to make the best use of Notebooks, here are
the instructions for use : Transcriptomics data is input
to perform differential gene expression analysis.

2 a) Next, a pathway enrichment analysis method must
be chosen; either an Over Representation Analysis
(ORA) or a Gene Set Enrichment Analysis (GSEA). If
you want to perform an ORA, you must nevertheless
keep only the significant genes. (e.g. p _value < 0.05)

2 b) Before starting the pathway enrichment analysis
you also have to select a pathway database; either
KEGG, GO or REACTOME.

3) The result is a CSV file with the list of enriched
pathways associated with their enrichment scores.

4) A collection of plots is then generated and saved as
files.

5) The final output of this workflow is an interactive
and documented report to facilitate the
understanding of the results by a non-bioinformatician.
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Plot types

Depending on whether we have an ORA or a GSEA we have chosen to
obtain different types of plots using the ClusterProfiler R package [3]:
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This CEA JupyterHub environment is currently made of Notebooks allowing to carry out
differential gene expression analyses, ontological enrichment studies, using different
statistical methods and several reference databases. To facilitate access to this data
analysis environment by non-bioinformaticians, the user starts its analysis by a Notebook
with a graphical user interface, implemented with the Python Dash software library,
allowing to enter input data and to select the analyses to perform associated with the
appropriate parameters, without having to modify the Notebook code.

It is a work In progress that will be available on GitLab when the project is mature
enough. The next step will be to add new Jupyter Notebooks into our Transcriptomics
workflow, such as the identification of transcription factors involved in DEG regulation,
and to develop other workflows to analyse proteomics and phosphoproteomics data.
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