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a b s t r a c t 

Spiny lobsters (Decapoda: Palinuridae) in the genus Pan- 

ulirus are targets of lucrative fisheries globally and have rele- 

vant ecological functions in tropical and subtropical environ- 

ments. Only a few, but increasing, number of genetic and ge- 

nomic resources exist for them. Nuclear and mitochondrial 

genome assemblies can provide insights into their phyloge- 

netic relationships and support fishery management strate- 

gies in species that are heavily exploited. Herein, using Il- 

lumina short reads whole genome sequencing, we assem- 

bled the nuclear and mitochondrial genomes of a total of 

14 species. Genomic DNA was extracted from specimens de- 

posited at Clemson University Crustacean Collection and se- 

quenced in a HiSeq X Ten system. The number of paired-end 

(PE) reads generated for the different studied species varied 

between 219,917,346 in P. argus and 70,215,423 in P. cygnus . 

Nuclear and mitochondrial genomes were ‘ de novo ’ assem- 

bled. Nuclear genomes ranged between 1,624,400,357 bp in P. 

guttatus and 935,571,898 bp in P. cygnus with scaffold num- 

bers varying between 466,583 in P. versicolor and 852,228 in 

P. longipes. Mitochondrial genomes varied between 15,613 bp 

and 15,768 bp in P. pascuensis and P. versicolor , respectively. 
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The totality of the short reads, nuclear, and mitochondrial 

genome assemblies are available at NCBI’s GenBank. 

© 2024 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
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Subject Crustacean Science 

Specific subject area Genomics 

Data format Raw and Analyzed 

Type of data Table 

Data collection Genomic DNA was extracted from 14 spiny and slipper lobster muscle tissue 

samples using the DNeasy Blood and Tissue Kit. Libraries were prepared using 

the Illumina TruSeq kit (Illumina, San Diego, CA, USA). Next generation 

sequencing was performed using Illumina HiSeq X Ten. Illumina reads were 

assembled using SPAdes v2.5. Sequence contamination was removed using 

FSCR v3.0 and GX. Contigs were integrated using Zanfona v1.0. Mitochondrial 

genomes were de novo assembled using GetOrgnanelle v1.6.4 using as a ’seed’ 

the mitochondrial genome of P. argus (MH068821). 

Data source location Institution: Clemson University Crustacean Collection 

City: Clemson 

State: South Carolina 

Country: United States 

Data accessibility Repository name: NCBI GenBank 

Data identification number: 

Bioproject IDs: PRJNA1014903, PRJNA996201–PRJNA996212, PRJNA996222 

BioSample IDs: SAMN36530433–SAMN365304 4 4, SAMN36531993, 

SAMN37343104 

SRA Accession Numbers: SRR13036344, SRR25338398, SRR25338439, 

SRR25338495, SRR25338518, SRR25338519, SRR25338784, SRR25338798, 

SRR25340716, SRR25340736, SRR25340737, SRR25341181, SRR25341344, 

SRR25341383 

Mitogenome Accessions: NC_039671, OR612305–OR612317 

Nuclear Assemblies: ASM3808873, ASM3236138, ASM3236140, ASM3236144, 

ASM3236148, ASM3236176, ASM3236186, ASM3236188, ASM3236170, 

ASM3227352, ASM3227360, ASM3227372. ASM3227384, ASM3478053 

. Value of the Data 

• These nuclear and mitochondrial genome sequences will aid in evaluating phylogenetic rela-

tionships among species in the genus, understanding diversification processes, and exploring

the historical biogeography of spiny lobsters. 

• The dataset will be useful for bioprospecting and marine biodiversity monitoring using non-

intrusive environmental DNA (eDNA) approaches. 

• The generated dataset can be used as a base to detect misidentification/mislabeling of spiny

lobsters in the marketplace and in monitoring and enforcing fisheries and trade management

restrictions. 

. Background 

The infraorder Achelata consists of the exclusively marine spiny (fam. Palinuridae) and slip-

er (fam. Scyllaridae) lobsters, which are characterized by enlarged antennae, a long-lived phyl-

osoma larval stage, and the absence of chelae [ 1 , 2 ]. Panulirus is the most specious genus of

piny lobster and contains 20 species and 5 subspecies that are targeted by lucrative tropical and

http://creativecommons.org/licenses/by-nc/4.0/
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subtropical fisheries worldwide [ 2 ]. The aim of this study is to assemble nuclear and mitochon-

drial genomes in spiny lobsters belonging to the genus Panulirus using a Illumina short read

whole genome sequencing (WGS) strategy. The genomic datasets produced by this study repre-

sent new resources to aid with conservation and management via application in eDNA sampling

and in species identification via barcoding and have further use in evaluating the adaptive evo-

lution of protein-coding genes. 

3. Data Description 

Illumina short read WGS was conducted for a total of 13 species belonging to the spiny lob-

ster genus Panulirus and the slipper lobster Scyllarides nodifer to assemble nuclear and mito-

chondrial genomes . Nuclear genomes were assembled using SPAdes v2.5, FSCR v3.0, and Zan-

fona v1.0 and are available in the National Center for Biotechnology Information (NCBI) Genbank

( Table 1 ). Draft nuclear genomes ranged from 935.6 Mb in P. cygnus to 1.6 Gb in P. guttatus and

consisted of 618,989 to 989,875 contigs in P. laevicauda and P. pascuensis , respectively. Scaffold

numbers varied between 466,583 in P. versicolor and 852,228 in P. longipes. Mitogenome se-

quences were assembled via the GetOrganelle v1.6.4 pipeline and are available at NCBI GenBank

accession numbers NC_039671 and OR612306–OR612317. Mitogenome lengths varied between 

15,613 bp and 15,768 bp in P. pascuensis and P. versicolor , respectively. Corresponding raw reads

are available as SRA datasets in NCBI GenBank under BioProjects PRJNA996201-PRJNA996212

and PRJNA1014903. Nuclear, mitochondrial, and raw read assembly details are summarized in

Table 1 . 

4. Experimental Design, Materials and Methods 

4.1. Specimens, DNA extraction, and sequencing 

All specimens used for sequencing belonging to the different species of Panulirus were avail-

able at the Clemson University Crustacean Collection ( Table 1 ). Small tissue samples (approx.

5 mm3 ) were dissected from pereiopods and immediately stored separately in sterile centrifuge

tubes containing ethyl alcohol (95 %) that were shipped to Iridian Genomes, Inc. (Bethesda,

MD) for genomic DNA (gDNA) extraction and next generation sequencing (NGS). gDNA was

extracted from each tissue sample with the DNeasy Blood and Tissue Kit (Qiagen, Germany)

using the manufacturer’s protocol. Library preparation for each sample was performed using

the Illumina TruSeq kit following the manufacturer’s instructions. NGS was performed in a Il-

lumina HiSeq X Ten system (Illumina, San Diego, CA, USA) using a 2 × 150 cycle. Between

219,917,346 and 70,215,423 pairs (PE) of reads were produced, respectively, for P. argus in P.

cygnus by Iridian Genomes and are available in the short read archive (SRA) repository (Biopro-

jects: PRJNA1014903, PRJNA996201–PRJNA996212, PRJNA996222; BioSamples: SAMN36530433–

SAMN365304 4 4, SAMN36531993, SAMN37343104; SRA accession number: see Table 1 ) at NCBI’s

GenBank. 

4.2. Nuclear genome assembly 

The totality of the reads available for each specimen were used for nuclear genome assembly.

First, the raw reads were trimmed of adapter sequences and low-quality regions with Trimmo-

matic v0.33 [ 3 ]. Next, trimmed sequences were assembled using SPAdes v2.5 [ 4 ]. Then, we used

NCBI’s sequence contamination screening pipeline FSCR v3.0 and GX ( https://github.com/ncbi/

fcs/wiki/FCS-GX ) [ 5 ] for identifying and removing technical and biological contaminants from

the newly assembled genomes. Lastly, we applied a finishing step to the assembly with the

https://github.com/ncbi/fcs/wiki/FCS-GX
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Table 1 

Raw reads, nuclear, and mitochondrial assemblies for spiny lobsters Panulirus spp. and the slipper lobster Scyllarides nodifer. 

Raw Reads Mitochondrial Genome Nuclear Genome 

Species 

Name 

SRA Spots (bp) Bases (G) GC (%) Genbank 

Accession 

Number 

Length 

(bp) 

Mitogenome 

Coverage 

Genbank 

Accession 

Code 

Assembly 

Length (bp) 

Assembly 

Coverage 

Contigs (n) Scaffolds 

(n) 

Panulirus 

argus 

SRR13036344 219,917,346 66 44.9 NC_039671 15,739 70x ASM3808873 1812,672,735 90x 434,038 424,852 

Panulirus 

cygnus 

SRR25340737 70,215,423 21.1 44.4 OR612313 15,731 30x ASM3236148 935,571,898 50x 926,678 844,337 

Panulirus 

gracilis 

SRR25338518 76,845,122 23.1 43.4 OR612307 15,745 30x ASM3236144 1279,827,122 50x 751,506 679,949 

Panulirus 

guttatus 

SRR25338519 91,313,030 27.4 45.2 OR612312 15,702 30x ASM3236138 1624,400,357 50x 746,306 657,369 

Panulirus 

homarus 

SRR25340716 82,043,440 24.6 43.3 OR612305 15,665 30x ASM3236140 1313,005,488 50x 704,650 618,289 

Panulirus 

inflatus 

SRR25341181 78,968,575 23.7 43.0 OR612314 15,670 30x ASM3236176 1321,811,166 50x 705,867 632,377 

Panulirus 

interruptus 

SRR25338398 83,625,231 25.1 44.8 OR612311 15,657 30x ASM3227372 1407,497,722 50x 859,704 74 8,4 87 

Panulirus 

laevicauda 

SRR25338798 82,408,003 24.7 43.2 OR612306 15,675 30x ASM3227360 1371,664,687 50x 618,989 552,489 

Panulirus 

longipes 

SRR25338439 80,710,679 24.2 43.8 OR612309 15,706 30x ASM3227384 1243,798,248 50x 972,289 852,228 

Panulirus 

marginatus 

SRR25341383 86,771,275 26.0 43.9 OR612310 15,725 30x ASM3236188 1276,116,527 50x 959,315 842,519 

Panulirus 

ornatus 

SRR25341344 82,272,566 24.7 43.9 OR612315 15,677 30x ASM3227352 1364,558,317 50x 739,006 666,649 

Panulirus 

pascuensis 

SRR25340736 74,534,229 22.4 44.3 OR612316 15,613 30x ASM3236186 1147,801,627 50x 989,875 848,215 

Panulirus 

versicolor 

SRR25338784 89,867,779 27.0 43.4 OR612308 15,768 30x ASM3236170 1465,571,352 50x 518,312 466,583 

Scyllarides 

nodifer 

SRR25338495 81,609,917 24.5 44.0 OR612317 15,648 30x ASM3478053 1014,165,050 50x 888,648 801,177 
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pipeline Zanfona v1.0 [ 6 ] to make additional contig joins based on conserved regions in related

species. 

4.3. Mitochondrial genome assembly 

The mitochondrial genomes of each of the studied species were ‘ de novo ’ assembled with

the program GetOrganelle v1.6.4 [ 7 ]. The complete mitochondrial genome of the congeneric

Caribbean spiny lobster Panulirus argus (GenBank’s accession number MH068821- [ 8 ]) was used

as a ‘seed’ for each of the assemblies. All assemblies were run using k-mer sizes of 21, 55, 85,

and 115. 

Limitations 

Non Applicable 

Ethics Statement 

The authors declare that this work follows the ethical requirements for publication in Data in

Brief and does not involve human subjects or animal experiments that require ethical approval. 

CRediT Author Statement 

J. A. Baeza: Conceptualization, Resources, Methodology, Formal analysis, Data curation, Visu-

alization, Writing – original draft. A. Baker: Methodology, Formal analysis, Data curation, Visu-

alization, Writing – review & editing. S. Pirro: Resources, Methodology, Formal analysis, Data

curation, Visualization, Writing – review & editing. M. Childress: Resources, Writing – review &

editing. 

Data Availability 

Nuclear and mitochondrial genome datasets for spiny lobsters genus Panulirus (Decapoda:

Achelata: Palinuridae) (Original data) (NCBi’s GenBank). 
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