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ARRAINA BIOMARKER DATABASE 
www.nutrigroup-iats.org/arraina-biomarkers 

 

On-line tool for searching 

informative biomarkers  

of nutrient requirements or 

specific biological processes 

USSEC 2017, Benicàssim 

• Interactive & collaborative: Inputs from INRA, NIFES, UoS, 

CSIC, ULPGC, HAKI, USI and CCMAR 

• More than 800 entries, >20 fish species 



ARRAINA BIOMARKER DATABASE 
www.nutrigroup-iats.org/arraina-biomarkers 

 

On-line tool for searching 

informative biomarkers  

of nutrient requirements or 

specific biological processes 

USSEC 2017, Benicàssim 

• Filter by nutrient and/or biological process 

• Also includes information for the assessment of fish safety 

• General search box 

• Public users can search and download filtered data 



Biological process: “tree” categories 
 

Development 

 

 

Growth 

 

 

 

Health & Welfare 
 

 

 

Quality at harvest 

 

Reproductive performance 
 
 

Safety 

 

Stress response 

 

• Skeletal development 

• Skeletal integrity 

 

• Muscle growth 

• Muscle structure 

• Nutrient sensor 

 

 

• External appearence 

• Haematology 

• Inflammatory response 

• Innate immune response 

• Internal appeareance 
 

 

 

• Gonad development 

• Sexual maturation 

 

 

• Endocrine status 

• Energy supply 

• Hypoxia 

 

 

 

 

 

• Skeletal morphology 

 

 

• Performance 

• Protein turnover 

• Somatotropic axis 

 

 

• Iron metabolism 

• Specific immune response 

• Tissue homeostasis 

• Tissue remodelling 

• Viral response 
 

 

 

• Sperm quality 

• Vitellogenesis 

 

 

• Metabolite stress 

• Nuclear transcription factor 

• Oxidoreductase activity 

 

 

 

 

• Bone mineralization 

• External appearance 

 

• Digestion 

• Energy wastage 

• Feeding behaviour 

• Growth dynamics 

 

• Antioxidant defence 

• Apoptosis 

• Cell diferentiation 

• Cell signalling pathway 

• Eicosanoid production 

 

• Fillet FA composition 

 

• Fecundity 

• Fertility 
 

• Biocontaminants 
 

• Antioxidant defence 

• Apoptosis 

• Cell & tissue repair 
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ARRAINA BIOMARKER DATABASE 
www.nutrigroup-iats.org/arraina-biomarkers 

 

3rd ARRAINA Technical Booklet 

USSEC 2017, Benicàssim 

• Biomarkers of Mineral and Vitamin Requirements 

• Markers of Methionine Metabolism 

• Markers of Lipid metabolism and Growth Performance 

• Markers of Intestinal Function and Architecture 

• Nutritionally Mediated Effects on the Intestinal Transcriptome 

• Potential Presence and Prevalence of Contaminants in Fish Fillets 



AQUAFAT: predictive fillet FA composition 

www.nutrigroup-iats.org/aquafat 

 

USSEC 2017, Benicàssim 

Interactive tool for predictive modelling fish fatty acid composition 



AQUAFAT: predictive fillet FA composition 

www.nutrigroup-iats.org/aquafat 

 
STEP 1: Regression modelling in gilthead sea bream 

USSEC 2017, Benicàssim 

• Sea bream fed commercial standard diet 

• 2-years production cycle 

• Sampled every 3-4 months: 

• Total lipid levels 

• FA composition 

• Fillet FA composition correlated with: 

• Dietary FA composition 

• Fillet lipid level 

• Validation with a diet based in PP/FO 

Ballester-Lozano et al., 2011 



AQUAFAT: predictive fillet FA composition 

www.nutrigroup-iats.org/aquafat 

 
STEP 2: Dummy regression analysis (turbot, sole) 

USSEC 2017, Benicàssim 

Ballester-Lozano et al., 2014 

• Farmed turbot and sole (North-West Spain) fed commercial diets 

• Production cycle (turbot, 24 month; sole, 20 month) 

• Sampled at different stages of the production cycle 

• Sea bream data used as reference subgroup category 

• Validation with data not included in the construction of the model 



AQUAFAT: predictive fillet FA composition 

www.nutrigroup-iats.org/aquafat 

 
STEP 3: Sea bass up-scaling (farm & experimental scale) 

USSEC 2017, Benicàssim 

• Sea bream data used as reference subgroup category 

• Dummy variables: turbot, sole and sea bass (20 months) 

• Validation: farmed fish harvested at commercial size 

Ballester-Lozano et al., 2016 
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AQUAFAT: predictive fillet FA composition 

• Species: turbot, sole, sea bream, sea bass 

• Diet: FO, 33VO, 66VO, VO & customized 

• Unit as mg FA/ g lipid or mg FA/ 150 g fillet 
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AQUAFAT: predictive fillet FA composition 
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AQUAFAT: predictive fillet FA composition 

 

• Fillet FA reflects FA composition 

of diet 

 

• Fish tailored to consumer needs 

 

• Robustness of the model 

facilitates inclusion of new 

species 



Searchable transcriptomic databases 
www.nutrigroup-iats.org/seabreamdb 
www.nutrigroup-iats.org/seabassdb 

 

• BLAST searches (Blastn, tblastn, tblastx) 

• Annotation search 

• GO ontology search 

USSEC 2017, Benicàssim 



Calduch-Giner et al., 2013 
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Sea bream transcriptomic database 

www.nutrigroup-iats.org/seabreamdb 

 



Definition of 
molecular identities 
and discovery of 
fish-lineage specific 
genes (mucins, 
PRDXs, UCPs….)  

Reference library in 
proteomic studies 

2D-DIGE 

iTRAQ 

Liver/muscle 
/intestinal mucus 
proteomes 

Design of 
microarrays                                                                       
(8 x 15k)  and 
focused PCR-arrays 
for routine gene 
expression analyses 
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Sea bream transcriptomic database 
www.nutrigroup-iats.org/seabreamdb 

 



Calduch-Giner et al., 2016 
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Sea bass transcriptomic database 
www.nutrigroup-iats.org/seabassdb 
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SEA BASS MICROARRAY V1: Massive gene expression analysis 

Principal Components Analysis 

MID-ANT vs POS comparison (P<0.05, T-test, Benjamini-Hochberg multiple testing correction) 

MID-ANT POS 

MID-ANT --- 960 

POS 946 --- 



Summary 

 
• Database of biomarkers of traits of interest, nutrient requirements        

and detection methods of potential contaminants. 

• Fillet fatty acid tailoring predictive tool. 

• Sea bream and sea bass transcriptomes as the basis of omic platforms 

to phenotype every trait. 

USSEC 2017, Benicàssim 

www.nutrigroup-iats.org 



PLANT PROTEINS ARE GOOD !! 




