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“OMICS” studies 

Omics studies are used to characterise and 
quantify the roles and relationships of large sets of 
different types of molecules in an organism to get 

information on the functional status of or the 
impact of environmental factors on an organism 
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“OMICS” studies 

Adapted from Ritchie et al., 2014, Nature review Genetics, 16, 85-97 

GENOMICS TRANSCRIPTOMICS PROTEOMICS METABOLOMICS 

DNA RNA PROTEINS METABOLITES 

• Information on 
functional status 
of an organism  
 

• Information on 
impact of 
external factors 
on an organism 
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“OMICS” studies 

 OMICS technologies have been used for more than a 
decade to study basic biological problems and have lead 
to new possibilities for applied biology 

 

 Vast amounts of analytical data are being collected and 
shared 
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Revolutionising basic and applied science 
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OMICS in basic and applied science 

 Genomics benefitted from next-generation sequencing 
technologies to study genomes in more detail, e.g. 
 Single nucleotide polymorphism (SNP) analyses have helped to 

understand the basis of disease and disease resistance 

 Rapid and accurate sequencing of full genomes can be used in 
determining food borne pathogens 

 Comparative genomics and evolution 

 

 Transcriptomics provides information on the transcription of 
genes, e.g. 
 RNA sequencing to determine  chemically induced changes  in gene 

expression (e.g. Cadmium stress in plants)  
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OMICS in basic and applied science 

 Proteomics provides information on proteins and their 
interaction in a cell, e.g. 
 The proteome reflects on the dynamic state of a cell, tissue or 

organism and provides the possibility to identify biomarkers in 
toxicology  

 High-throughput proteomics can identify the molecular signature of a 
disease 

 

 Metabolomics captures data for a large pool of metabolites, e.g. 
 Metabolomics to dissect plant responses to abiotic stress 

 Metabolomics to dissect the nutritional profile of food  and feed 

 Metabolomics for the discovery of new biomarkers  

 

 William C.S. Cho, 2007, Genomics Proteomics Bioinformatics; 5(2): 77–85. 
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“OMICS” studies in risk assessment 

 Application of OMICS technologies in support of risk 
assessment is still in a more initial phase 

 

 However, OMICS datasets are starting to be used in some 
risk assessment areas and have been accepted as a 
powerful tool to substitute or complement current studies 

 

 In 2014 EFSA has published a review of modern 
methodologies and tools for human hazard assessment of 
chemicals 
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Objectives of the 24th EFSA colloquium 

 With this colloquium, EFSA aims to 

 Explore the potential use of OMICS datasets to support 
the scientific safety evaluation 

 Advance further on concrete paths of implementation 

 

 The outcome of this colloquium aims at helping risk 
assessors in the process of incorporating OMICS tools 
into the risk assessment of food and feed products 



10 

Programme of the 24th EFSA colloquium 

 4 Plenary talks introducing the topics addressed in the 
different discussion groups 

 

 4 Discussion groups addressing challenges for the 
implementation of OMICs in the risk assessment  

 

 Feed back from the discussion group to all participants in 
a final plenary session 
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Discussion groups 

 DG1: Genomics for the identification and characterisation 
of microbial strains used in food and feed products 

 

 DG2: The use of Metabolomics in the comparative risk 
assessment of GM plants 

 

 DG3: The use of OMICS in human risk assessment of 
chemicals 

 

 DG4: The use of OMICS in environmental risk assessment 
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Event report 

 Summary of the outcomes of the different discussion 
groups and the overall messages from the colloquium 
will be presented in the colloquium’s event report 

 

 The event report is expected to be published by the end 
of September 2018 
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