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Objectives

their products (meat, milk) is to understand which genes and proteins control nutrient metabolism
and partitioning between tissues, or which genes and proteins control tissues growth and physiology
(Bonnet et al., 2010). Their researches have produced huge amounts of genomic data requiring

Methods

ProteINSIDE is an online tool, freely available at Www.proteinside.org by using an internet browser.

A flow chart (Figure 1) details the proposed basic or customizable analyses and the four main

modules of the workflow. Whatever the type of analysis, the workflow uses data from the input

file and runs default scripts (basic analysis) or scripts according to settings selected by the user

(customs analysis). The four modules of analysis were developed as follow:

¢ ‘Identifier mapping” module is an overview of available biological information thank to an
assembly of reviewed biological data from UniProt and N CBI databases, and available on the
‘ID resume’ web page

¢ ‘Gene Ontology’ module queries QuickGO (Huntley et al,, 2009) database, with an option to
unselect (basic analysis) or to select (custom analysis) electronic annotations. Then it ranks
the over- represented GO terms by comparing the frequencies of a GO within a dataset and
within the genome by a Fisher exact test. The most linked GO terms are viewed asa GOTree
chart that is an ordered tree layout network provided by the custom analysis
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¢ ‘Secreted proteins’ module searches for signal peptide on protein’s fasta sequences thanks to

peptides (Nickel, 2003)
¢ ‘Protein-protein interactions (PPi)’ module searches for PPi recorded among the 26 PPi
databases of Psicquic (Aranda et al., 2011). ProteINSIDE only imports reviewed and curated
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Figure 1. Flow chart of ProteINSIDE structure, The four modules for querying the available biological
information, annotations according to the gene ontology, predictions of secreted proteins and protein-
protein interactions are either al] selected in the basic analysis or individually selected with specific
settings in the custom analysis.
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All results from ProteINSIDE’s modules are viewed on the web page or can be downloaded. The
output files are Excel file (.xls), Cytoscape file (.png or .pdf or .graphml or -xgmml), text or FASTA
file (.txt or .fa) and pictures (jpg or .png or .pdf).

ProteINSIDE inputs are proteins or genes identifiers (IDs) or names (e.g. ADIPO or ADIPO_
HUMANore.g, £i|62022275) or UniProt protein accession number (e.g. Q15848) from 6 species
(bovine, ovine, caprine, human, rat, and murine). To test ProteINSIDE’s performances, we used a
dataset composed of 133 proteins: 34 proteins related to the glycolysis cycle, 11 proteins from the
respiratory chain, 5 proteins from the tricarboxylic acid cycle, 79 hormones or secreted proteins
and proteins with very specific functions unrelated to the others. We also included a duplicated
protein among proteins of the glycolysis to verify its recognition by ProteINSIDE. We created this
dataset on Bovine species, but the numbers of annotations and PPi weren’t sufficient for a clear
evaluation of the functionalities of ProteIN SIDE. Then, we used the Bovine IDs for an analysis that
use knowledge available in Human and ProteINSIDE automatically converted IDs from Bovine to
Human using known orthologous gene products.

Results and discussjon

Results from the “‘Basic Analysis’ shown that 133 proteins were recognized by ProteINSIDE,
the protein in duplicate was identified and excluded from the analysis. Thus, 132 proteins were
submitted to the analyses.

The ID Resume module of ProteINSIDE extracted and summarized biological information about
each protein of the dataset. Results are available on the ‘ID Resume’ of the too] bar menu and are
summarized in a table with: proteins and genes IDs, biological function, subcellular location, tissue
specificity and chromosome location of the gene.

Among the 132 proteins submitted, ProteINSIDE annotates 123 proteins with 584 GO terms. GO
terms are classed by the most significant p-value, by this way we retrieved the over-represented
pathways expected for our dataset: GO terms relative to hormone activity and glycolytic process
(that annotate respectively 33 and 27 proteins of the dataset). We have to note a lack of annotation
for 12 proteins of the sample dataset, and a lack of annotation relative to glycolysis for 4 proteins
(28 of the 33 expected proteins related to the glycolysis were annotated). This lack of annotations
is related to our choice to use only GO terms that have been agreed by review curator in the ‘Basic
Analysis’ (no annotation with IEA (Inferred by Electronic Annotation) evidence code). All proteins
were annotated when we selected the use of IEA for GO in custom analysis.

ProteINSIDE predicts 85 as potentially secreted. Among the 85 proteins, 81 are confirmed by
TargetP and 65 of them are both confirmed by subcellular location and GO terms annotation
related to a secretory pathway. By merging shared results from the 3 analysis, we get 78 of the 79
proteins expected on our dataset. ProteIN SIDE also predicted 31 proteins as potentially secreted
by signal peptide-independent pathways.

Farm animal proteomics 2014 285



complexes IV and I of the respiratory chain, and also some proteins linked to the glycolysis and
the carbohydrate oxidation.

a custom analysis in the ruminant species and to a basic analysis in a well annotated species (as
Rat, Mouse or Human) and to compare the results.

Conclusion
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Proteomics is the large-scale study of the proteome, i.e. a set of proteins being expressed
in a certain fluid, tissue, organ or organism. The value of this advanced technology is being
recognised in farm animal and veterinary sciences from ‘farm to fork’. The potential of
proteomics is unequivocal in holding a significant promise in applications such as vaccine
and drug development, physiology, toxicology, animal product quality and food safety.
Proteomics has been growing steadily during the last 3-4 years and, as time goes by,
proteomics-based studies are more and more common, not just to scientists but to the
general public as well, unravelling the full potential of this innovative technology.

This book reflects the will of a group of multi-disciplinary scientists that merge innovation
with excellence of research and to whom the dissemination of knowledge and discovery
through cooperation is a key point. It is of interest to scientists at the early stages of their
careers as well as to researchers well established in the field and to whom proteomics
may be the necessary next step towards more in-depth research activities. By providing
a collection of diverse scientific interests, Farm Animal Proteomics 2014 demonstrates the
vitality of the area and the importance it holds to animal and food research, to science,
industry, government agencies, the consumer and ultimately the society as a whole.
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