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Draft Transcriptome of Globodera ellingtonae
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Abstract: Globodera ellingtonae is a newly described cyst nematode found in Idaho, Oregon, and Argentina. Here we present the first
transcriptome assembly of G. ellingtonae, providing a valuable resource for comparing the evolution of expressed genes between
potato cyst nematode species.
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In 2012, Globodera ellingtonae, a potato cyst nema-
tode (PCN), was described from populations col-
lected in Idaho and Oregon (Handoo et al., 2012).
Given that assembled transcriptomes are available for
G. rostochiensis and G. pallida (Cotton et al., 2014; Eves-
van den Akker et al., 2016), the addition of a tran-
scriptome for G. ellingtonae will provide a unique
perspective on the evolution of expressed genes within
this genus.

To assemble a reference transcriptome forG. ellingtonae,
RNA was extracted from sedentary second-, third-, and
fourth-stage juveniles, eggs, preinfective juveniles,
and adult males and females using the Quick-RNA
MicroPrep kit (Zymo Research, Irvine, CA). A library was
created by pooling ~100 ng RNA from each life stage,
using WaferGen PrepX PolyA and PrepX RNA-seq kits
(WaferGen Biosystems, Fremont, CA), and run on an
Illumina MiSeq to generate 29,876,195 75 bp, paired-
end reads. After quality trimming to a minimumQ score
of 30, the paired reads were assembled using default
options in Trinity v2.1.1 (Grabherr et al., 2011). Isoforms
with abundances,5%of the parent gene were removed,
yielding an initial assembly with 30,541 transcripts to-
taling 20,622,916 bases. Using a stringent approach to
eliminate potential contamination, transcripts were re-
moved for which top blastn (-nt, ,1024) hits were to
nonmetazoans, or that had no blastx (,1025) hits to
peptides of G. rotochiensis or a custom peptide database
from 42 nematode genomes (approximately 3,700
transcripts were removed). The final assembly totaled
18,980,927 bp, had an N50 of 1,028 bp and a GC content
of 49.35%, and consisted of 17,355 gene clusters con-
taining 22,977 genes for a total, including isoforms, of
26,318 assembled transcripts.

To assess completeness of the transcriptome, the
program CEGMA was used to search for 248 core
eukaryotic genes (CEGs). At least partial transcripts

were detected for 203 (82%) of the CEGs, with
complete transcripts for 179 (72%) (Parra et al., 2007).
Using default parameter e-value cut off of 10, an
HMMsearch (v3.1b1) of the transcriptome against
16,300 protein domains (Pfam v29.0 database; Finn
et al., 2014) detected 8,764 pfam domains in 16,761
transcripts (http://hmmer.org). The majority of
G. rostochiensis predicted proteins (86%of the 14,309) had
a hit in a tblastn search (,1025) to G. ellingtonae tran-
scripts. Blastx (,1024) searches against the distantly
related Caenorhabditis elegans proteome resulted in
fewer hits: 15,258 (58%) G. ellingtonae transcripts hit
C. elegans proteins. The G. ellingtonae transcriptome
provides a valuable resource for study of the evolutionary
dynamics of expressed genes in the PCN lineage.
Nucleotide sequence accession numbers: Raw sequence

reads are available under the Short Read Archive (SRA)
accession no. SRR3162514. The transcriptome was de-
posited in the GenBank Transcriptome Shotgun As-
sembly (TSA) Sequence Database under accession no.
GEZD00000000.
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