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Abstract 

Objectives: Crayfish plague disease, caused by the oomycete pathogen Aphanomyces astaci represents one of the 
greatest risks for the biodiversity of the freshwater crayfish. This data article covers the de novo transcriptome assem-
bly and annotation data of the noble crayfish and the marbled crayfish challenged with Ap. astaci. Following the 
controlled infection experiment (Francesconi et al. in Front Ecol Evol, 2021, https:// doi. org/ 10. 3389/ fevo. 2021. 647037), 
we conducted a differential gene expression analysis described in (Boštjančić et al. in BMC Genom, 2022, https:// doi. 
org/ 10. 1186/ s12864- 022- 08571-z)

Data description: In total, 25 noble crayfish and 30 marbled crayfish were selected. Hepatopancreas tissue was 
isolated, followed by RNA sequencing using the Illumina NovaSeq 6000 platform. Raw data was checked for quality 
with FastQC, adapter and quality trimming were conducted using Trimmomatic followed by de novo assembly with 
Trinity. Assembly quality was assessed with BUSCO, at 93.30% and 93.98% completeness for the noble crayfish and 
the marbled crayfish, respectively. Transcripts were annotated using the Dammit! pipeline and assigned to KEGG path-
ways. Respective transcriptome and raw datasets may be reused as the reference transcriptome assemblies for future 
expression studies.
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Objective
Freshwater crayfish are keystone species of freshwa-
ter habitats [1–3]. One of the major contributors to the 
loss of the European freshwater crayfish biodiversity is 
the introduction of highly competitive North American 

invasive crayfish species, carriers of the devastating dis-
ease crayfish plague [4]. This disease is caused by the 
oomycete pathogen, Aphanomyces astaci [5]. The  noble 
crayfish, an endangered emblematic species of European 
freshwaters is considered to be highly susceptible to the 
pathogen [6]. On the other hand, the  marbled crayfish, 
parthenogenetic species of North American origin is 
a known carrier of this pathogen [7]. In the controlled 
infection experiment described in [1], the marbled cray-
fish has been shown to be highly resistant to two A. 
astaci strains of differing virulence, Haplogroup B strain 
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(Hap B; high virulence) and Haplogroup A (Hap A; low 
virulence). Concurrently, in the same experimental setup 
the susceptibility of  the noble crayfish, especially to the 
lethal Hap B strain was confirmed. During the experi-
ment, individuals of both species were sampled at: 3 dpi, 
21 dpi for the analysis of the gene expression patterns 
in the infected individuals. Results of this study are pre-
sented in [2].

Here, we report a large collection of RNA sequencing 
data (55 samples) from the hepatopancreas of the noble 
crayfish  and  the marbled crayfish, and their de novo 
assembled and annotated transcriptomes. This data can 
provide insight into the biology of these two species and 
will allow for future comparative transcriptomic analysis. 
The datasets presented here can also serve as the refer-
ence transcriptomes for the future transcriptomic studies 
in the marbled crayfish and the noble crayfish and devel-
opment of gene specific primers and expression assays. 
The dataset from the noble crayfish and marbled crayfish 
infected with A. astaci might be interesting to molecular 
Biologists, immunologists, bioinformaticians, evolution-
ary biologists and others interested in the innate immu-
nity of the freshwater crayfish.

Data description
Data description
The data reported here represent an RNA sequencing 
dataset from A. astaci infected noble crayfish and marbled 
crayfish individuals [1]. Each sample represents a bio-
logical replicate, originating from a different individual. 
A total of 2430.7 million and 3098.2 million 2 × 150  bp 
paired-end reads (read depth: 36.8  M−68.9  M, mean: 
48.59 M) were generated from the hepatopancreas of the 
noble crayfish and the marbled crayfish, respectively [8]. 
After processing of low-quality reads, a total of 2227.6 
million (91.64% of the initial raw reads) and 2926.8 million 
(94.46% of the initial raw reads) high-quality sequences 
were retained for the noble crayfish and the marbled cray-
fish, respectively [9]. Raw read data are available at the 
NCBI database under SRA accession number: SRP318523 
[8].

Methodology
De novo transcriptome assembly
From the pooled Trinity de novo transcriptome assem-
bly we obtained 670,741 transcripts for the noble crayfish 
(44,062 ORFs) and 11,333,173 (46,953 ORFs) transcripts 
for the marbled crayfish. In the post-assembly process-
ing, after filtering fragmented transcripts 168,172 (44,062 
ORFs) and 348,751 (46,953 ORFs) transcripts remained 
for the noble crayfish [10] and  the marbled crayfish, 
respectively [11]. After redundancy reduction with CD-
HIT-EST 109,608 genes and 254,336 genes remained for 

the noble crayfish and the marbled crayfish, respectively. 
BUSCO analysis of the final assembly revealed a high level 
of completeness for both assemblies, 93.30% for the noble 
crayfish and 93.98% for the marbled crayfish arthrop-
oda_odb10 database of orthologs (n = 1013). Comparative 
analysis of the BUSCO scores among available freshwa-
ter crayfish transcriptomes placed the noble crayfish and 
the marbled crayfish transcriptome assemblies as the most 
complete freshwater crayfish transcriptome assemblies to 
date [12]. Length distribution of assembled transcripts 
varied from 401 to 32,629 in the noble crayfish and 401 
to 32,816 in the marbled crayfish, with the highest num-
ber of transcripts falling in the category of 401–500 bp in 
length for both species [13]. The simple sequence repeats 
(SSRs) unit lengths ranged from 1 to 12, with 1 bp SSRs 
being the most abundant in the noble crayfish assembly 
and 2 bp SSRs in the marbled crayfish [13].

Transcriptome annotation
Gene model building using TransDecoder predicted 
67,196 and 102,871 coding regions for the noble crayfish 
and the marbled crayfish, respectively. In total, 46,819 
(69.7%) and 74,321 (72.2%) of the transcripts with pre-
dicted coding regions were annotated within the Dam-
mit! pipeline when combining hits of all searches for the 
noble crayfish and the marbled crayfish, respectively [13]. 
Annotation features include putative nucleotide and pro-
tein matches in the OrthoDB, Pfam, UniRef90, Rfam and 
reference Daphnia pulex proteome.

As an additional approach for functional annota-
tion, transcripts were mapped to the reference canonical 
KEGG database. For the noble crayfish, 13,336 transcripts 
were mapped across 426 pathways and for marbled cray-
fish 17,309 transcripts were mapped across 425 pathways 
[14]. Among the represented pathways, for both assem-
blies the highest number of transcripts was annotated to 
metabolic pathways, biosynthesis of secondary metabo-
lites, microbial metabolism in diverse environments and 
pathways of neurodegeneration. Detailed methodological 
protocol is available [15].

Limitations
Transcriptomic data allowed us to explore the gene 
expression landscape and identify key genes in the cray-
fish immunity. However, information about genomic loca-
tions and gene surroundings, which are highly influential 
on the gene expression profiles, are still not available. The 
quality of the transcriptomes could be improved by cou-
pling these data with long-read sequencing data in future 
work to identify splice variants expressed during different 
experimental conditions. Furthermore, transcriptomic 
studies cannot address the real protein abundances, as 



Page 3 of 4Boštjančić et al. BMC Research Notes          (2022) 15:281  

changes in the gene expressions profiles are not always 
correlated to changes in the protein abundances.
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