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MtWOX9-1 gene as somatic embryogenesis stimulator.
Search of targets
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Abstract — MtWOX9-1 gene was shown to stimulate somatic
embryogenesis in vitro in Medicago truncatula. To understand
its functions in this process, we performed transcriptomic
analysis of MtWO0XY-1 overexpressing calli, as well as expression
correlation analysis. As a result, we obtained a list of possible
MtWOX9-1 targets during somatic emyryogenesis. Now we are
checking these possible targets using ChIP-seq analysis.
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Motivation and Aim

Motivation

Somatic embryogenesis (SE) is the development of
embryo-like structures from somatic plant tissues. SE in vitro
is widely used for plant propagation and transformation;
therefore, the search for SE stimulators and revealing of the
mechanisms of their functioning are very important for
biotechnology.

Aim

Previously, we have shown that transcription factor
MtWOX9-1, belonging to the WOX family, can stimulate SE
in the Medicago truncatula callus culture. In this research,
transcriptomic analysis of highly embryogenic calli with
MtWOX9-1 overexpression was performed.

Methods

We used RNA from transgenic calli with MtWOX9-1
overexpression and wildtype calli of R-108 line as a control to
perform trancriptomic analysis. During bioinformatics
processing of transcriptomic data, we used Trimmomatic for
deleting adapter sequences (Bolger et al., 2014), HISAT2 for
alignment with the reference genome (Kim et al., 2015),
Stringtie for counting reads (Pertea et al., 2015), DESeq?2 for
the search for differentially expressed genes (Love et al.,
2014), GSEABase for gene enrichment analysis (Morgan et
al., 2019) and WGCNA for gene correlation networks search
(Langfelder, Horvath, 2008).
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Results

It was shown that MtWOX9-1 overexpression led to the
activation of several groups of genes, including genes related
to cell division, tissue differentiation, and seed development.
Among enriched GO groups, we found several gene sets,
related with repressive epigenetic changes. Using Medicago
Truncatula Gene Expression Atlas, we also identified a group
of genes encoding for transcription factors, that were both
coexpressed with MtWOX9-1 in different plant organs and
differentially expressed in our samples. These genes are
putative targets of MtWOX9-1, and they may act in the same
pathway with this regulator during SE. Now we are checking,
if MtWOX9-1 binds indeed to these targets, using ChIP-seq
analysis.
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