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Can genomic data provide anything useful to help us understand 

the ecology of Xylella fastidiosa diseases?
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What have genomic data told us so far?



Vanhove et al. 2019 AEM

Xylella fastidiosa is very diverse



Genomes provide useful phylogenetic resolution to study dispersal pathways

Landa et al. submitted



Vanhove et al. 2019 AEM

Evidence of virulence linked to clades with more recombination events



Castillo et al. submitted

ancestral recombination events

recent recombination events

Recombination patterns are not simple, and population history and ecology are important



Reconstructing epidemiological history – species level

Vanhove et al. 2019. AEM



Castillo et al. submitted

Reconstructing epidemiological history – the case of Central America



Sicard et al. in prep.

Reconstructing epidemiological history – the case of Apulia
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Adaptation of a population after invasion - insights

Vanhove et al. submitted



Different populations appear to be under different selective pressures

Vanhove et al. submitted



SNP Selection Method Gene Function Landscape Genomics Bioclim Variable GO term GO Names

161654 XtX; ωC3 PD_0127 DUF2326 domain-containing BF & ρ* bio8 Temperature

463139 XTX PD_0378 (gp4) phage-related portal protein BF & LFMM bio13 Precipitation GO:0019068 virion assembly

598600 XTX PD_0501 (yadG) ABC transporter ATP-binding 

protein 

BF & ρ* bio10 Temperature GO:0016887 ATPase activity

627294 XTX; ωC4; ωC5 PD_0515 Unknown BF & LFMM bio8 Temperature GO:0016021 integral component of membrane

627395 XTX; ωC4; ωC5 PD_0515 Unknown ρ* & LFMM bio1 Temperature GO:0016021 integral component of membrane

627509 XTX; ωC4; ωC5 PD_0515 Unknown BF & LFMM Altitude Altitude GO:0016021 integral component of membrane

628191 ωC4; ωC5 PD_0516 Unknown BF & LFMM bio1 Temperature GO:0016021 integral component of membrane

629619 XTX PD_0517 Arginine deaminase BF & LFMM bio1 Temperature GO:0016021 integral component of membrane

765080 XTX PD_0620 (gcvP) Glycine decarboxylase BF & ρ* bio13 Precipitation GO:0006546 glycine catabolic process

946774 XTX PD_0764 (int) Phage-related integrase ρ* & LFMM Altitude Altitude GO:0015074 DNA integration

977362 XTX; ωC1; ωC2 PD_0789 Recombinase family BF & LFMM bio10 Temperature GO:0003677; GO:0000150; 

GO:0006310

DNA binding; recombinase activity; DNA 

recombination

977382 XTX; ωC1; ωC2 PD_0789 Recombinase family BF & LFMM & ρ* bio10 Temperature GO:0003677; GO:0000150; 

GO:0006310

DNA binding; recombinase activity; DNA 

recombination

978167 XTX PD_0790 (traC) DNA primase ρ* & LFMM bio18 Precipitation

1068152 XTX PD_0858 DUF4440 domain-containing BF & ρ* bio13 Precipitation GO:0005516; GO:0004683; 

GO:0006468

calmodulin binding; calmodulin-dependent 

protein kinase activity; protein 

phosphorylation

1295506 XTX PD_1095 Unknown BF & ρ* Altitude Altitude

1295815 XTX PD_1095 Unknown ρ* & LFMM bio9; bio10; bio13; 

bio14; bio19

Temperature

1446174 XTX PD_1243 DUF596 domain-containing LFMM & ρ* bio8 Temperature

1446184 XTX PD_1243 DUF596 domain-containing LFMM & ρ* Altitude; bio6 Altitude; Temperature

What is responsible for the 

geographical structure?

Vanhove et al. submitted



Have genomic data helpful us so far?
Yes. 

But:
. Most questions cannot be appropriately 
answered with the data available
. Questions need to be generated first, then 
adequate data must be collected
. Generating testable hypothesis from 
genomic data is not straightforward (at least 
for functional/mechanistic work)
. Raw sequence data are key for future work
. We are still at the very ‘tip of the iceberg’
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