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Introduction"



Motivation"

• Building a community of sea lice experts 
•  Provide first class tools and data 
•  Work collaboratively on curation of genome and data 
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The Salmon Louse Genome Project"

• Genome size: ~ 600Mb 
• Sequencing: 454, Illumina 
(SE, PE), Sanger 

• Coverage: ~300X 
• Assembly: LSalAtl2s - 
Newbler, Abyss,  SSPACE, 
Linkage map,  

• Scaffolds: ~33,000 
• Gene prediction: MAKER 
pipeline, EBI/Ensembl 

• Predicted gene count: 
~13,081 

II, UiB 

Partners: The Institute for Marine 
Research (IMR), MPI Berlin and 
Cologne, 
GenomeBC, SLRC, UiB, EBI 



Computation 

Salmon Louse Genomics Data Deluge "

• Transcriptome of all 
developmental stages + tissues 
(23 and growing) 

• RNA-interference experiments 
• DNA re-sequencing from wild 
samples 

• Microarray data + oligo sequences 
• >100k ESTs 
• Linkage map*  
• Related organisms (Caligus sp., 
Calanus finmarchicus) 

• Salmon genome* 
• Genetic markers 
• SNP chip* 
• Micro-biome 

II, UiB 

• Mapping spliced RNA-seq to 
genome (STAR, Bowtie, ...) 

• normalized expr. values: CPM 
(edgeR) 

• InterProScan 5 + GO 
• GO-enrichment analysis for 
RNA-seq 

• Aligned all Genbank ESTs 
• Aligned all microarray oligos 
• Ensembl Compara 
• KAAS: Pathway reconstruction 
• NR/Swissprot homologues, 
paralogues, C.finmarchicus 
homologues 

• Meta-genomics pipeline 



LiceBase"



Sustainable - Established Technology"

•  Based on GMOD tools (gmod.org) 

•  Genome Browser: 

•  Genomics web-pages: 

•  Database backend: 

•  Authentication: SAML SSO (FEIDE) 

•  Analysis pipelines (by end of 2014) 

NeLS / 



https://LiceBase.org 



BLAST 



Unique RNA-interference LIMS 



Pathway reconstruction 



GBrowse 



GBrowse (with RNA-seq) 



GO Browser 



GO term overrepresentation  
analysis in sea lice"
‣ GO: Ontologies that describe gene products in 

terms of their associated biological processes, 
cellular components and molecular functions in a 
species-independent manner.
‣ For all L. salmonis genes, GO terms are assigned 

to Ensembl predicted proteins (EMLSAP) 
automatically by InterProScan 5 pipeline.
‣ Gene-sets are made from RNA-seq data: Gene 

either on or off in a certain condition based on 
sample specific threshold.

How good is the automatic annotation?	




GO term overrepresentation "

Threshold	


on	


off	


All genes	

Intestine 

genes	
 Antenna 
genes	




GO term overrepresentation "

All genes	

Intestine 

genes	
 Antenna	

genes	


GO Term p-value 

GO 2 0.01 

GO 6 0.04 

GO 9 0.1 

... ... 

... ... 
 



Results in REVIGO"
Antenna (copepod)"



Intestine"



Outlook"

•  Integrate pipelines for user data analysis  

•  Upload and annotate more, related (copepod) genomes 
for comparative genomics 

•  Integrate LiceBase + SalmonBase*  

•  Integrate WebApollo, a tool for community annotation 

•  Integrate BioMart for data-mining 

•  Open LiceBase for the general public at the same time 
with publication of the genome 



Conclusions"

•  The key for effective sea lice control is possibly in its 
genome  

•  LiceBase - the premier resource for sea lice genomics 

•  Bioinformatics analyses and model organism 
databases are aiding our understanding of host-
parasite interactions of sea lice 

•  Please visit https://licebase.org 

•  Please contact admin@licebase.org 
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Unique RNA-interference LIMS 


