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Abstract: The broad host specificity that X. fastidiosa exhibits globally contrasts with the 

increased plant host specificity for individual strains. Understanding the molecular 

underpinnings of plant host specificity in X. fastidiosa is vital for predicting host shifts and 

epidemics. While there are multiple genetic determinants of host range in X. fastidiosa, 

there should still be detectable genomic evidence of the unique relationships between X. 

fastidiosa and its hosts. The objective of this project is to use phylogenetics to predict the 

ancestral plant hosts of X. fastidiosa. We used genomic data to construct phylogenetic 

trees of subsets of the core and accessory genomes at varied clade depths. With those 

trees, we created maximum likelihood (ML) ancestral state reconstructions of plant host at 

several taxonomic scales (species, genus, and multi-order clade). While some genomic 

regions were not historically informative in terms of predicting ancestral host state, others 

predicted high likelihoods of particular ancestral plant hosts at ancestral nodes. In future 

work, these same historically predictive genome regions could be used to identify genetic 

underpinnings of host specificity and be integrated into modelling potential host jumps and 

host range changes of individual strains of X. fastidiosa. 
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Abstract: The emergence of Xylella fastidiosa (Xf) in Europe has been dealt as relatively 

recent introductions from the American continent. While this seems accurate for highly 

virulent genotypes such as the strain currently causing the quick olive decline syndrome in 

Apulia since ca. 2013, less virulent Xf genotypes might have gone undetected for a long 

time, being confused with drought or fungal disease symptoms under Mediterranean 

climatic conditions. Indeed, the current widespread incidence and severity of the Pierce’s 

disease (PD) and Almond Leaf Scorch Disease (ALSD) in Mallorca Island can only be 

understood in this context of a 20-year introduction scenario. Our current epidemiological, 

phylogenetic and dendrochronological data on Xf strains belonging to subsp. fastidiosa 

ST1, and Xf subsp. multiplex ST81, causing Pierce’s disease (PD) and ALSD, respectively, 

strongly suggest that they were overlooked for decades. Both subspecies were very likely 

transported from California to Mallorca with infected almond scions around 1995 and 

subsequently spread throughout the island by the local vector Philaenus spumarius. Our 

phylogenetic analysis based on WGS of isolates of both subspecies from Mallorca supports 

their Californian origin. Congruent with this, Xf DNA was consistently detected in the 

growing rings of infected almond trees from 2006 to the present and occasionally as far 

back as 1998. In the main focus in Son Carrió more than 50% of the almond trees died 

and 90% of trees showed symptoms compatible with ALSD in 2012, but the aetiology of 

this problem was attributed to fungal trunk diseases, drought or field abandonment. We 

hypothesise that during the last 20 years, Xf subsp. multiplex ST81 isolates have adapted 

to wild olive trees, widespread on the island, causing a mild dieback, and later on reaching 

the island of Menorca very likely on infected P. spumarius transported as a hitchhiker on 

ships moving between the islands. 
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