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Eisenia fetida and Eisenia andrei are closely related earthworm
species that play a crucial part in soil and influence its struc-
ture and organic matter cycling. Due to their essential envi-
ronmental role, they are widely used as model organisms in
a vast spectrum of research areas. In this work, we partially
sequenced genomes of E. fetida and E. andrei, using Illumina
technology (Nano 2 x 250 v2 - MiSeq) and de novo assem-
bly strategy. A total of 3785 and 4258 microsatellite or Sim-
ple Sequence Repeat (SSR) markers were identified within
E. fetida and E. andrei genomic DNA, respectively. The mi-
crosatellite markers will facilitate the analyses of genetic di-
versity and population genetics studies for the two selected
earthworm species and their interspecific hybrids.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Specifications Table

Subject Omics: Genomics

Specific subject area Microsatellite markers data

Type of data Tables - data from Next-Generation Sequencing, SSR markers, microsatellite
markers, and designed primers

How data were acquired Partial genome sequencing was performed by Illumina Nano 2 x 250 v2 -

MiSeq (Illumina, Inc. USA). The sequences were assembled with the PrinSeq
software (PRINSEQ software v0.20.4 (http://prinseq.sourceforge.net/).

The final analysis and the design of the primers were carried out with QDD v3
software (http://www.imbe.fr/~emeglecz/qdd)

Data format Raw
Analysed
Filtered

Parameters for data collection Supravitally amputated tail tips of adult earthworms, DNA extraction and de
novo sequencing

Description of data collection Genomic DNA was extracted from amputated tail tips of two earthworm

species with Eury Universal DNA/RNA/Protein extraction kit (Eury, Poland) after
homogenisation in liquid nitrogen. Nano 2 x 250 v2 - MiSeq. The sequences
were assembled with the PrinSeq software (PRINSEQ software v0.20.4
(http://prinseq.sourceforge.net/). The final analysis and the design of the
primers were carried out with QDD v3 software
(http://www.imbe.fr/~emeglecz/qdd).

Data source location Adult composting E. andrei and E. fetida earthworms deriving from laboratory
stocks at the University in Lille (France), cultured for a decade in the
laboratory of the Institute of Zoology and Biomedical Research of the
Jagiellonian University (Krakow, Poland), and in parallel for last four years in
the laboratories of Rzeszow University (Poland).

Data accessibility The nucleotide sequences of raw reads, the designed primer pairs and the
products of their amplification are presented in S1 and S2 tables. The primer
sets are also deposited in Mendeley Data:
https://data.mendeley.com/datasets/hs67kkzkr5/1
The raw sequences are deposited in NCBI under the following accession
numbers: for Eisenia andrei - BioProject PRINA843202, for Eisenia fetida —
BioProject PRJNA842580, links to both Bioprojects are provided below:
https://www.ncbi.nlm.nih.gov/bioproject/PRINA843202
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA842580

Related research article Jaskulak, M., Rorat, A., Vandenbulcke, F., Pauwels, M., Grzmil, P., Plytycz, B.
(2022). Polymorphic microsatellite markers demonstrate hybridization and
interspecific gene flow between lumbricid earthworm species, Eisenia andrei
and E. fetida. PLoS ONE 17(2): e0262493.
https://doi.org/10.1371/journal.pone.0262493

Value of the Data

» Newly developed microsatellite markers of E. fetida and E. andrei can be useful for molecular
studies, population genetics, the construction of linkage maps, QTL mapping and for studies
on hybridization of these two earthworm species.

+ The information on the sequenced and identified SSR motifs and markers will be useful for
the assessment of genetic diversity in those species of earthworms.

- Data presented in this manuscript can be used as the training data in SSR and population
structure studies.

1. Data Description

Eisenia Andrei and E. fetida lumbricid earthworms are important model species used in a vast
range of research studies including in comparative immunology, ecotoxicology, biomedicine and
environmental studies, thus their proper identification is a crucial task for many scientific pur-
poses [1-3].


http://prinseq.sourceforge.net/
http://www.imbe.fr/~emeglecz/qdd
http://prinseq.sourceforge.net/
http://www.imbe.fr/~emeglecz/qdd
https://data.mendeley.com/datasets/hs67kkzkr5/1
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA843202
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA842580
https://doi.org/10.1371/journal.pone.0262493
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Fig. 1. Frequency distribution of SSR loci by motif length on the assembled genomic sequences of E. fetida and E. an-
drei. The graph is based on a total of 19 758 and 23 255 SSR markers detected in non-redundant genomic DNA of E.
fetida and E. andrei, respectively. Di, tri, tetra, penta, and hexa, refer to dinucleotides, trinucleotides, tetranucleotides,
pentanucleotides, and hexanucleotides, respectively.

Table 1
Data of number of reads obtained by Illumina Nano 2 x 250 v2 - MiSeq.
Number of  Total number Min Max Mean

Id sequences of base pairs length(bp) length(bp) length(bp) %GC %N
E. fetida R1 1 709 140 425 014 601 35 250 248,67 41,27 4,36E-04
E. fetida R2 1709 140 425 103 615 35 250 248,72 41,29 1,89E-04
E. andrei R1 2 094 624 519 503 343 35 250 248,02 41,41 8,62E-04
E. andrei R2 2 094 624 519 661 143 35 250 248,09 41,47 2,09E-04
Ef assembled 918 733 308 601 541 153 440 335,90 40,55
Ea assembled 1 140 654 377 768 818 156 440 331,19 40,61

Raw sequencing data for Eisenia fetida and Eisenia andrei was produced by de novo sequenc-
ing using Illumina Nano 2 x 250 v2 - MiSeq (Illumina, Inc. USA). The obtained data were quality
trimmed, filtered, and assembled. The raw sequences were quality checked and assembled with
the FastQC v0.11.9 software (https://www.bioinformatics.babraham.ac.uk/projects/fastqc) [4]. The
trimming and filtering of raw data was performed using fastqp (https://github.com/OpenGene/
fastp). All reads containing more than 5% of unknown nucleotides, and low-quality reads were
discarded. Short reads (<35 bp) were removed from the filtered data [5]. Repetitive microsatel-
lite sequences raging from dinucleotides to hexanucleotides were identified for E. fetida and E.
andrei. Only SSRs with an overall repeat motif size from 2 to 7 bp and a length larger than 12
bp were considered adequate (Figure 1). For E. fetida 1 709 140 million 2 x 250 bp reads were
generated whereas for E. andrei 2 094 624 million 2 x 250 bp reads (Table 1, Table 2). The raw
sequences are deposited in NCBI under the following accession numbers: for Eisenia andrei -
BioProject PRJNA843202, for Eisenia fetida - BioProject PRJNA842580.

Specific primer pairs were designed from flanking sequences of di to hexanucleotides of E.
fetida and E. andrei (supplementary data, tables 1 and 2). The final analysis and the design of
the primers were carried out with QDD v3 software and Primer 3 software (https://www.imbe.
fr/~emeglecz/qdd), (https://primer3.ut.ee/). Overall, 19 758 pairs of primers were designed for E.
fetida and 23 255 for E. andrei. After that, 3 777 primer pairs for E. fetida and 4 258 primer pairs


https://www.bioinformatics.babraham.ac.uk/projects/fastqc
https://github.com/OpenGene/fastp
https://www.imbe.fr/~emeglecz/qdd
https://primer3.ut.ee/
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Table 2
Summary of the frequency of SSRs from E. fetida and E. andrei with different numbers of tandem repeats. Di, tri, tetra,
refer to dinucleotides, trinucleotides, and tetranucleotides, respectively.

Largest SSRs

Motif length E. fetida E. andrei
Di- (AG)26 (AG)32
Tri- (AAG)44 (AAT)40
Tetra- (AGAT)26 (AATG)26

were validated with QDD v3 software ((https://www.imbe.fr/~emeglecz/qdd)). Primer sequence,
product size and the sequence of each product are available in supplementary data (S1, S2) [6].
Moreover, the primers products sequences are presented in the supplementary data and the
supplementary material is available on Mendeley Data portal [6].

2. Experimental Design, Materials and Methods
2.1. Earthworm material and DNA extraction

To create two separate pools of DNA for sequencing, twelve samples of E. fetida earthworms
and 12 samples of E. andrei earthworms were used. Out of 12 specimens of each species, 4
derived from a previously genotyped lineage from a collection of the Institute of Zoology and
Biomedical Research of the Jagiellonian University (Krakow, Poland), and 8 derived from two
different lineages (2 x 4) from a previously genotyped collection of University of Lille (Lille,
France). The genomic DNA was extracted from supravitally amputated tail tips via using ap-
proximately 50 mg of tissue per sample. Tissue homogenization was performed via freezing the
tissue in liquid nitrogen and homogenization in a mortar. Afterward, the genomic DNA was ex-
tracted with a Universal DNA/RNA/Protein kit (Eurk, Poland), following the manufacturer’s in-
structions. DNA quality and quantity were then checked on the SPECTROstar Nano spectrometer
(BMG LABTECH, Germany). Prior to sequencing, the quality and quantity of extracted DNA were
rechecked using 2100 Bioanalyzer (Agilent Technologies, USA).

2.2. Next-generation sequencing

The Illumina paired-end libraries for both species were prepared with the MiSeq Reagent Kits
v2 (Illumina, San Diego, CA, USA). The paired-end libraries were sequenced using Illumina HiSeq
2500 Sequencer (Macrogen Inc., Seoul, Korea). The quality of raw genomic sequences follow-
ing sequencing was assessed using FastQC software version 0.11.9 (https://www.bioinformatics.
babraham.ac.uk/projects/fastqc). Afterward, data was trimmed and filtered with PRINSEQ soft-
ware v0.20.4 (https://prinseq.sourceforge.net/) [5].

2.3. In silico identification of putative SSRs and primer design

The contig sequences in FASTAq files were screened with a repeat motif size range of 2-6
bp and a length of >12 bp, using MlcroSAtellite software which allowed to identify the potential
SSR markers (microsatellite markers) in both earthworm species. The program allowed for direct
primer design using PRIMER 3 software (https://primer3.ut.ee/) [7] by searching for microsatel-
lite repeats and primer annealing sites in the flanking regions (S1 and S2 Tables) [8,9].


https://www.imbe.fr/~emeglecz/qdd
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