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Figure 2.  Pan genomes structure and discovery of new genes

Figure 1.  Fitness of Salmonella sv. Newport mutants in 
tomatoes

Figure 3.  Comparison of Typhimurium 
and Newport core genomes

Figure 4.  Flexible Salmonella genome 
comparison

We identifi ed Salmonella sv. Newport genes required for proliferation within ripe 
Campari tomatoes using a high-density mutant library screening and confi rmed 
screening results using competitions assays with individual isogenic mutants. For 
the comparative genomic analysis, we retrieved 584 Salmonella sv. Newport and 
1,220 Salmonella sv. Typhimurium genomes from public databases. The quality 
of genomes was assessed with the package CheckM, and genomic composition 
was analyzed using the Roary package. We used the defi nition of accessory 
genomes as the genes present in less than 15% of the strains, core genome 
the genes present in more than 95% of the strains and shell genome the genes 
present in the range of 15-95% of the genomes. The results from the mutant 
library screening were compared to the comparative genomic to identify the 
distribution of the genes required for Salmonella proliferation within tomatoes.

METHODS

Objective 1. Identifi cation of the Salmonella sv. Newport genes required for 
proliferation within tomatoes. 

Objective 2. Identifi cation of the core and accessory genomes of Salmonella 
sv. Newport and comparison to serovar Typhimurium. Develop a genomic 
comparison pipeline applicable to other Salmonella serovars associated with 
produce.

Objective 3. Functional characterization of the core and accessory genomes of 
Salmonella sv. Newport.

OBJECTIVES

In this project, we identifi ed genes specifi c for Salmonella sv. Newport to 
proliferate within tomatoes, suggesting that some Salmonella sv. Newport strains 
are more adapted to use tomatoes as hosts. The identifi cation of these genes 
can be used to develop typing methods to identify if a Salmonella strain is prone 
to reach and spread in produce. Moreover, the genomic comparison pipeline 
developed in this project can be applied to other Salmonella serovars associated 
with produce. In the next step of this project we will apply the same tools to the 
serovars Javiana, Poona, Braenderup and Saintpaul that are also associated with 
salmonellosis outbreaks that originated from contaminated produce. Recently our 
group developed an avirulent Salmonella sv. Typhimurium surrogate strain, and 
our genomic and phenotypic characterization will help to validate the use of this 
surrogate strain to model the behavior of other Salmonella serovars.  

BENEFITS TO THE INDUSTRY

The mutant library screening identifi ed 2,221 loci required for proliferation within 
tomatoes. Competitive fi tness assays using isogenic mutants confi rmed screening 
results. Comparative analysis using Salmonella sv. Typhimurium and Salmonella 
sv. Newport genomes identifi ed the core and accessory of these groups, which 
provided insight on the distribution of these genes and showed that the serovars 
make up two independent groups based on their gene content. Most of the genes 
required for proliferation in tomatoes were part of the Salmonella core genome, 
and genes involved in nitrogen metabolism were over-represented, including 
the biosynthesis of amino acids and the global nitrogen regulator glnG. We also 
identifi ed a novel gene present in Salmonella sv. Newport with unknown function 
whose disruption led to a 5-fold decrease in fi tness. Although most of the genetic 
requirements for the Salmonella-Tomato interaction were not serovar specifi c, 
we found evidence that Salmonella serovar genetic background affects tomato 
colonization.

RESULTS TO DATE
Salmonella enterica sv. Newport is recurrently isolated from tomato-associated 
outbreaks, suggesting that this serovar may have adaptations to proliferate 
within tomatoes and use them as hosts. Our goal is to characterize Salmonella 
sv. Newport at the functional level and compare its genomic composition with 
the ubiquitous serovar Typhimurium. Using genome-wide functional analysis we 
identifi ed that amino acid biosynthesis genes and the global nitrogen regulator 
glnG are required by Salmonella to proliferate within tomatoes, suggesting that 
nitrogen metabolism plays a major role in the Salmonella-Tomato interaction. We 
also identifi ed in Salmonella sv. Newport a new hypothetical gene with unknown 
function required for full fi tness within tomatoes. Our results indicate that most 
of the genes required for tomato colonization are shared by all the strains, but 
also, serovar specifi c adaptions are present. 

SUMMARY

Comparative Genomics Analysis and Physiological Assessment of the 
Avirulent Salmonella Surrogate Relevant to Produce Safety


