
Little Skate (Leucoraja erinacea) Genome Sequencing Project 
 
MDIBL and the Maine INBRE program are pleased to announce an inter-institutional project that is 
undertaking the sequencing of the little skate (Leucoraja erinacea) genome and involving participants 
from the Mount Desert Island Biological Laboratory (MDIBL) and Universities of Delaware and Vermont. 
This project is being supported by the IDeA Network of Biomedical Research Excellence (INBRE) 
program of the National Center for Research Resources at the National Institutes of Health under the 
American Recovery and Reinvestment Act (3 P20 RR-016463-09S2).  
 
Background 
Chondrichthyan fishes appeared approximately 450 million years ago, closely following the initial 
appearance of jaws and paired appendages in the vertebrate fossil record. The other two groups of 
limbed vertebrates, the ray-finned (actinopterygian) and lobe-finned (sarcopterygian) fishes, arose  
between 400-425 million years ago, leaving chondrichthyans as the most basally derived extant limbed 
vertebrates. Most living chondrichthyan species are members of the elasmobranchs (sharks, skates, 
and rays), and it is estimated that most elasmobranch families diverged by the late Jurassic period 
approximately 155 million years ago (Schwartz and Maddock, 2002).  
 
As the most primitive surviving clade of jawed vertebrates, chondrichthyans can provide unique insight 
into the origin and evolution of many developmental processes, at both the morphological and 
molecular level. Chondrichthyans exhibit many fundamental vertebrate characteristics, including a 
neural crest, jaws and teeth, an adaptive immune system, and a pressurized circulatory system. These 
characteristics have been exploited to promote significant understanding about human physiology, 
immunology, stem cell and cancer biology, pharmacology, toxicology, and neurobiology. In addition, the 
development of standardized experimental protocols in elasmobranchs such as the little skate and the 
dogfish shark (Squalus acanthias) has positioned these organisms as increasingly important biomedical 
and developmental models. However, the full utility of chondrichthyans as experimental organisms has 
been critically limited due to the current paucity of genomic information.   
 
To date, the sole reported chondrichthyan genomic sequence is a low coverage (1.4x) draft of the non-
elasmobranch elephant shark (Callorhinchus milii). To begin closing the glaring evolutionary gaps in 
available sequence data, and concomitantly generate critical genomic resources for future biomedical 
study, we chose to sequence the genome of the little skate over other elasmobranchs for a number of 
reasons: 
 

1. The  little skate genome is approximately half the size of the genomes of many candidate 
elasmobranch model organisms, such as the dogfish shark. Thus comparable sequencing 
efforts will yield correspondingly better coverage in the little skate, and consequently, greatly 
facilitate sequence assembly. The haploid genome size of the little skate’s 49 chromosomes is 
3.5 pg/nucleus and has an estimated length of 3.42 billion base pairs, slightly larger than the 
human genome (Stingo and Rocco, 2001).  

2. MDIBL researchers have already generated a number of complementary resources that can 
facilitate the assembly and annotation of the skate genome including: a) 640 Mbp of 
transcriptomic sequence generated as part of Dr. Randall Dahn’s research program at MDIBL; 
b) a 4x coverage BAC library made for the Maine INBRE program by the Clemson University 
Genomics Institute; c) approximately 31,000 Expressed Sequence Tags sequenced from three 
cDNA libraries. 

3. Genomic sequence from the little skate may be more readily leveraged as this organism is more 
experimentally tractable than the dogfish shark. This is particularly true for developmental, 
embryonic and regenerative studies. 



4. The dogfish shark and little skate are close evolutionary relatives; sequence from the little skate 
will therefore greatly facilitate studies employing the dogfish shark (and other elasmobranchs) 
as a model organism. Further, genomic sequence from the little skate will provide 
phyologenetically critical data currently lacking in studies of molecular evolution and 
comparative genomics, ultimately advancing our understanding of basic human biology and 
disease.  

 
Approach and progress to date 
This novel project will apply next generation sequencing technology (Illumina's Genome Analyzer) to 
sequence the genome of a complex organism, and de novo assemble a draft genome, in the absence 
of reference sequence. Genomic DNA was prepared from a little skate embryo at MDIBL and sent to 
the University of Delaware Sequencing & Genotyping Center where it will be sequenced using their 
Illumina Genome Analyzer. The genomic sequence will be assembled by bioinformaticians at MDIBL 
and University of Vermont. The assembled sequence will be made publicly available and three NCRR-
supported annotation workshops will be held to annotate the assembled sequence.   
 
The first little skate genomic sequence annotation workshop will be held May 24-28, 2010 at the 
University of Delaware. More information about the workshop is available here. 
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