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Introduction
Increased accessibility and decrease in the cost of Whole Genome
Sequencing (WGS) using Next Generation Sequencing (NGS) have
revolutionised clinical and public health microbiology.

Currently, high resolution typing for foodborne pathogens is becoming the
new standard for WGS data analysis in outbreak investigations and source
attribution. The advent of the “Omics Era” with WGS data routinely
produced in Food Microbiology requires professional profiles properly
qualified to operate in this specific sector.

Despite the recommendations set by the European Commission and the
Food and Agriculture Organisation of the United Nations, recent
developments in NGS research have not always been accompanied by the
implementation of specific university curricula aiming at training highly
specialised professionals with multidisciplinary skills in Genomics, Food
Microbiology, Statistics, Epidemiology and Bioinformatics.

The Project
The 30-month project "LEarning GenOmics for food safety" (LEGO),
funded in the framework of Erasmus Plus Programme Action KA2, Higher
Education - Cooperation for innovation and exchange of good practices, aims
at bridging this growing educational gap by defining an innovative and
interdisciplinary professional curriculum for the profile of “Food Microbial
Bioinformatician”.

The LEGO ad-hoc blended training initiatives compensate the lack of skills
generated by the current educational system while promoting the recognition
of the new profile in Europe.

The partnership is led by Istituto Zooprofilattico Sperimentale dell'Abruzzo e
del Molise “G. Caporale” – Italy. The expertise (Figure 1) and complementarity
of partners – belonging to four different European countries: Finland, Italy,
Poland and Spain – permits a balanced assignment of tasks and
responsibilities for the achievement of the project goals.

Expected results
The partnership designs, tests and validates four Intellectual outputs
(Figure 2).

European students enrolled in 2nd and 3rd cycle degree courses as well
as professionals (Table 1) will have the possibility to improve and certify
their knowledge and skills.

A specific self-assessment tool developed by the project will allow
users to identify their learning needs. In order to fill-in these training
gaps, the project will design, test and validate a multidisciplinary
eLearning course, complemented by an intensive study programme
with an hands-on training at IZSAM.

The "Open Badges" system will allow the certification of knowledge and
skills acquired.

The project also supports entrepreneurship and self-employment by
developing and disseminating useful guides and an e-tutorial
(Startupper’s bricks). All the resources produced in the framework of
the project will be published online in the forthcoming LEGO platform.

Get involved!

References
Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the regions. Rethinking education: investing in skills for better
socio-economic outcomes.
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0669&from=GA
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52012DC0669&from=ENEuropean

Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the regions. An Agenda for new skills and jobs: A European
contribution towards full employment.
http://eur-lex.europa.eu/resource.html?uri=cellar:776df18f-542f-48b8-9627-88aac6d3ede0.0003.03/DOC_1&format=PDF

Commission Directorate-General for Health and Food Safety, Request for technical support to collect and analyse whole genome sequencing (WGS) data in the joint ECDC-EFSA molecular typing database, 2017.
EC, DG SANTE, (2017)1901701, 10/04/2017

Food and Agriculture Organization of the United Nations (FAO), Applications of WGS in food safety management, 2016.
http://knowledge4food.net/knowledge-portal-item/applications-whole-genomesequencing-food-safety-management/

Official Journal of the European Union, Council Resolution on a renewed European agenda for adult learning (2011/C 372/01), 2011.
ttp://eur-lex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:32011G1220(01)&from=EN

European Food Safety Authority (EFSA), Use of WGS of food-borne pathogens for public health protection, in “Efsa Scientific Colloquium Summary Report”, 2014.
http://onlinelibrary.wiley.com/doi/10.2903/sp.efsa.2015.EN-743/pdf

European Food Safety Authority (EFSA), Technical specifications for the pilot on the collection of data on molecular testing of food-borne pathogens from food, feed and animal samples, 2014.
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2014.EN-712

Official Journal of the European Union, DIRECTIVE 2003/99/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 November 2003 on the monitoring of zoonoses and zoonotic agents, amending
Council Decision 90/424/EEC and repealing Council Directive 92/117/EEC
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0099&from=EN

SCIENCE: Article An explosion of bioinformatics careers http://www.sciencemag.org/features/2014/06/explosion-bioinformatics-careers

NATURE JOBS: Article Spotlight on Bioinformatics https://www.nature.com/naturejobs/science/articles/10.1038/nj0478

NATURE JOBS: Article Bioinformatics: Curation generation https://www.nature.com/naturejobs/science/articles/10.1038/nj7333-295a

NATURE JOBS: Article Core services: Reward bioinformaticians https://www.nature.com/news/core-services-reward-bioinformaticians-1.17251

THE ECONOMIST: Article Data, data everywhere http://www.economist.com/node/15557443

OXFORD ACADEMIC: Article A global perspective on evolving bioinformatics and data science training needs
https://academic.oup.com/bib/advance-article/doi/10.1093/bib/bbx100/4096809

Biotechnology and Biological Sciences Research Council (BBSRC): Data driven biology https://www.bbsrc.ac.uk/funding/grants/priorities/data-driven-biology/

IMPERIAL COLLEGE OF LONDON: MSc in Bioinformatics and Theoretical Systems Biology
http://www.imperial.ac.uk/life-sciences/postgraduate/masters-courses/msc-inbioinformatics-and-theoretical-systems-biology/

UNIVERSITY OF BIRMINGHAM: Bioinformatics MSc https://www.birmingham.ac.uk/postgraduate/courses/taught/med/bioinformatics.aspx

AALTO UNIVERSITY: Master's Programme in Life Science Technologies http://www.aalto.fi/en/studies/education/programme/life_science_technologies_master/

Agence Nationale de Sécurité Sanitaire de l’alimentation, de l’environnement et du travail: Euroreference http://euroreference.mag.anses.fr/sites/default/files/17%2003%20ED%20ER%2002.pdf
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Figure 3. Development flow for the profile definition (IO1)

Figure 2. The intellectual outputs

Figure 4. Profiling the «Food Microbial Bioinformatician» (IO1)

Methodology
The project adopts a dynamic system of knowledge elicitation, mainly based on the
application of the Delphi method.

The profile definition is supported by a comparative analysis defining the state of the art
of the Higher educational system offer in Europe with reference to the new profile.

A gap analysis identifies the specific knowledge and skills required to researchers and
professionals working in the field of NGS applied to Microbiology and Food Safety (Figure
3 and 4).

Figure 5. How to get involved

Students, opinion leaders and international stakeholders will be involved in order to address
the design of the professional profile fully in line with the market demands and the new
research trends in the project field.

If you are available to contribute or for further information, please contact lego@izs.it
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