Quantitative microbiological risk assessment (QMRA) methodology aims to estimate and describe thetransmission of pathogenic microorganisms from animals and food to humans. In microbiologicalliterature, the availability of whole genome sequencing (WGS) data is rapidly increasing, andincorporating this data into QMRA has the potential to enhance the reliability of risk estimates. Thisstudy provides insight into which are the key pathogen properties for incorporating WGS data toenhance risk estimation, through examination of example risk assessments for important foodbornepathogens:Listeria monocytogenes(Lm),Salmonella,Campylobacterand Shiga toxin-producingEscherichia coli. By investigating the relationship between phenotypic pathogen properties and genetictraits, a better understanding was gained regarding their impact on risk assessment. Virulence ofLmwas identified as a promising property for associating different symptoms observed in humans withspecific genotypes. Data from a genome-wide association study were used to correlate lineages,serotypes, sequence types, clonal complexes and the presence or absence of virulence genes of eachstrain with patient’s symptoms. We also investigated the effect of incorporating WGS data into a QMRAmodel including relevant genomic traits ofLm, focusing on the dose–response phase of the riskassessment model, as described with the case/exposure ratio. The results highlighted that WGSstudies which include phenotypic information must be encouraged, so as to enhance the accuracy ofQMRA models. This study also underscores the importance of executing more risk assessments thatconsider the ongoing advancements in OMICS technologies, thus allowing for a closer investigation ofdifferent bacterial subtypes relevant to human health
