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Tomato (Solanum lycopersicum) is one of the most economically important vegetable 

throughout the world. It is one of the best studied cultivated dicotyledonous plants, often used 

as model system for plant research into classical genetics, cytogenetics, molecular genetics and 

molecular biology. Tomato cultivation has been limited by an abundance of infectious diseases, 

that reduce yield and affect product quality, causing symptoms including wilts, leaf 

spots/blights, fruit spots and rots. The diseases are mainly caused by fungi, but also by 

oomycetes, bacteria, viruses, viroids and nematodes. So, it is crucial to establish effective and 

integrated control methods (i.e. cultural practices, disease resistant varieties, use of chemicals), 

and understand tomato-pathogen interactions. This diversity of pathogens that affect tomato, 

emphasizes the importance of the tomato-pathosystem as a favourable model for studying 

plant-pathogen interactions, contrarily to other ‘traditional’ model plants as Arabidopsis. The 

responses of plants to biotic stresses are very complex as the multitude of interactions involves 

two living organisms, the plant and the pathogen. The use of the tomato as model plant-

pathogen system helps to accelerate the discovery and understanding of the molecular 

mechanisms underlying disease resistance. The identification of key functional genes in 

susceptible responses and the understanding of molecular basis of compatible interactions are 

possible with techniques that allow the study of differential gene expression in tomato plants 

affected by different pathogens. Although various resistance genes have been functionally 

identified in the resistance system, little is known about the complex molecular mechanisms 

involved in defense responses. Next-generation sequencing (NGS) technologies, which produce 

massive quantities of sequencing data, have greatly accelerated research in biological sciences 

and offer great opportunities to better understand the molecular networks of plant–pathogen 

interactions. Here we discuss on the use of functional genomics as a mean to study tomato plant 

immunity, with a special focus on emerging techniques that are allowing to acquire a deeper 

knowledge in view of plant breeding. The identification of plant regulatory components involved 

in protection against pathogens can therefore be of major importance for a sustainable plant-

disease management, namely relying on the plant innate immune mechanisms. 
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