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Abstract — Buffalo berry (Shepherdia arg.) is a dioecious
plant of the Elaeagnaceae family, being widely used in
tradicional medicine. In our work, we carried out sequencing of
two Shepherdia plants followed by repeatome annotation.
Tandem repeats and mobile elements including both DNA
transposons and retrotransposons have been identified,
classified and their genome abundancy were predicted.
Comparative analysis of the repeatomes of male and additional
Shepherdia plant having unknown sex revealed differences in
several repeat families.
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Introduction

Buffalo berry is a dioecious plant of the Elaeagnaceae
family, it is a close relative of sea buckthorn, whose homeland
is North America. As well as sea buckthorn, buffalo berry is
widely used in tradicional medicine, as it is a source of useful
elements - in the berries of buffalo berry there is a high content
of vitamin C, carotene, catechins. Among the economically
significant signs of buffalo berry, one can note such signs as
the ability to enrich the soil with nitrogen due to the presence
of nitrogen-fixing bacteria on the roots and resistance to
drought. As well as her close relative, sea buckthorn, buffalo
berry begins to bear fruit only by the age of 5, which, together
with dioeciousness, complicates its selection. In this regard, it
seems relevant to study the genetics of this species, to create
the basis for marker selection.

Methods

In our work, we performed Illumina sequencing of two
shepherdia plants. At the first stage, we checked the quality of
the obtained sequences using the Fastqc program [1].Adapters
were trimmed using the Trimmomatic program [2], and then
the trimmed sequences were checked again in Fastqc. After
that, using the RepeatExplorer program [3], we performed a
graph-based clustering and tandem repeat analysis of the
sequences of two plants of Shepherdia arg. — male and
unknown sex. The total number of input read pairs was:
11,134,794 for male plant and 6,407,362 for the plant with
unknown sex. In both plants, we analyzed 3 million randomly
selected reads. The resulting consensus sequences of satellite
repeats were compared between two plants using BLASTN
program [4]. Primers were designed to detect for chromosome
mapping using fluorescence in situ hybridization (FISH).
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Phylogenetic tree

The reverse transcriptase domain of retrotransposon
elements were extracted from the contigs assembled by
RepeatExplorer using DANTE (Domain based Annotation of
Transposable Elements, Neumann et al. (in press)). Sequences
of retrotransposons Ty3 / Gypsy and Tyl / Copia based on
reverse transcriptase sequences were aligned by MUSCLE [5]
and Neighbor-Joining tree was constructed for Ty3/Gypsy and
Tyl/Copia.

Results

Using RepeatExplorer clustering of Illumina genomic
reads for two Shepherdia plants tandem repeats and
retrotransposons were found. A deeper bioinformatics
analysis and annotation of DNA repeats of male and unknown
sex shepherdia plants revealed 8 satellite repeats and 7 satellite
repeats, respectively.. Among Ty1/Copia retrotransposons we
found fifteen clusters corresponding to Ale subfamilies,
twelve clusters corresponding to Angela/ Tork subfamilies,
three clusters corresponding TAR subfamilies, seven clusters
corresponding Ivana subfamilies and two clusters
corresponding SIRE  subfamilies. Among Ty3/Gypsy
retronsposons we found eleven Athila subfamilies, three
Tekay subfamilies, one Galadriel subfamily, four CRM
subfamilies and sixty Reina subfamilies.
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