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Xanthomonas arboricola pv. juglandis (Xaj) is a widespread threat 
to walnut orchards, causing severe economic losses worldwide 
[1][2]. The rise of novel plant-pathogenic strains threatens crops 
and trees, urging a deeper understanding of the evolutionary 
forces shaping adaptation to pathogenicity [3]. Particularly for 
Xanthomonas genus, recombination and horizontal gene transfer 
(HGT) continuously drive the evolution of pathogenic strains [4]. 
Type III effectors (T3E) are proteins involved in host pathogenicity 
and are released into the plant cell through the Type III Secretion 
System (T3SS) [5]. 
Recently, we observed the frequent occurrence of pathogenic and 
non-pathogenic xanthomonad lineages co-colonizing the same 
walnut host, suggesting that a sympatric lifestyle may contribute 
to genetic trade-offs related to pathogenicity in Xanthomonas [5]. 
Comparative genomics and Average Nucleotide Identity (ANI) of 
five co-colonizing Xanthomonas strains revealed that three strains 
belong to a novel walnut-associated Xanthomonas species (CPBF 
367, CPBF 424, CPBF 426) and show different pathogenicity 
phenotypes. 
The aim of this study is to understand the evolutionary patterns 
leading to the emergence of a novel Xanthomonas strain 
pathogenic on walnut (CPBF 424). 

The prediction of T3SS and T3E homologues was carried out by 
BLAST, aligning the genomic sequences of the strains with a 
database of protein sequences reported to be related with 
virulence and pathogenicity of Xanthomonas pathogens (e-value 
< 1e-10, Query coverage ≥ 40%, identity ≥ 70%). 
Analyses for recombination of the T3SS cluster was accomplished 
using the whole genome alignment tool MAUVE  [6] from 
Geneious 9.1.7 (http://www.geneious.com). T3SS cluster 
structure and organization was assembled using the genome 
browser tool of EDGAR [7][8]. 
The strains used in this work are deposited in commercially 
available collections: 
9 CPBF 424T [9] = LMG 31037= CCOS 1891 = NCPPB 467  
9 CPBF 1521 [10] =LMG 31040 = CCOS 1894 = NCPPB 4676 
9 CPBF 367 = LMG 31036 = CCOS 1890 
9 CPBF 426 = LMG 31038 = CCOS 1892  
9 CPBF 427 = LMG 31039 = CCOS 1893 

 
 

9 The absence of T3SS and T3E genes support the nonpathogenic phenotype of CPBF 367 and CPBF 426. 

9 Strain CPBF 424 is a particullarly interesting model for studying pathogenicity and virulence determinants, as this strain is able to cause disease in 
walnut with a smaller T3E repertoire than the typical Xaj strains. 

9 The high synteny observed for the T3SS flanking regions in pathogenic CPBF 424 and nonpathogenic CPBF 367 and CPBF 426 strains and the 
considerable loss of genes of T3SS operon in the nonpathogenic strains (CPBF367 and CPBF426) raises the hypothesis of an adaptation to an 
epiphytic lifestyle.  

9 Interestingly, the T3SS cluster organization of CPBF 424 remained very similar to the one present in CPBF 427, one of the Xaj strains isolated from 
the same tree. 
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Æ What makes CPBF 424 pathogenic? 
 

Æ Understand the evolutionary 
pathway of these strains 

 
Æ T3SS present in CPBF 424 is absent in nonpathogenic strains CPBF 367 and CPBF 426  

  

Æ High synteny suggests a common ancestor between Xaj and Xanthomonas sp. CPBF 424 
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