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BACKGROUND

Erwinia genus is formed by species which can be classified as non-plant-pathogenic and plant-
pathogenic. However, non-plant-pathogenic organisms may be found associated with plants, as 
commensals, or ass. Comparative genome-wide characterization has been proving its efficiency e to 
predict phenotypes of interest differentiating between predetermined classes formed by isolates with 
known phenotypes. It is known that extensive intra-species variations can be recognize based on the 
presence or absence of whole genes, genes clusters, and kmers to infer their genotype and phenotype 
associations.

6.0
Non-pathogenic
Pathogenic

NP P

Genes sum % sum %

hrpF 1 6.25 41 95.35

hrcN 1 6.25 40 93.02

hrpX 1 6.25 39 90.70

invB 0 0.00 38 88.37

hrpV 1 6.25 38 88.37

spaR 0 0.00 37 86.5

spaQ 1 6.25 37 86.05

acrD 14 87.50 3 6.98

NP P

kmers sum % sum %

774086 16 100.00 0 0.00

1126723 16 100.00 1 2.33

1137966 16 100.00 5 11.63

1005477 16 100.00 6 13.95

577828 15 93.75 0 0.00

1122208 15 93.75 1 2.33

833362 15 93.75 2 4.65

926871 14 87.50 2 4.65

606155 14 87.50 5 11.63

135477 14 87.50 5 11.63

454779 14 87.50 6 13.95

NP P

Sec.Metab. sum % sum %

hserlactone 16 100.00 0 0.00

RESULTS
Phylogeny calculated using complete genomes, bacterial core genes, and k-mers composition, didn’t demonstrated a 
separation between classes NP and P. Otherwise, PREDIPATH DB, biosynthetic gene clusters (BGCs), and k-mers 
composition, permitted to predict NP and P organisms.

From 228 genes detected using PREDIPATH DB, eight of them permitted to predict the potential pathogenicity of 
plant-associated species. Erwinia tasmaniensis revealed their close relationship with pathogenic bacteria, presenting 
genes commonly attributed to pathogenic bacteria.

Seven BCGs highlighted the potential to predict plant-pathogenic organisms in genus Erwinia. Biosynthetic - 
thiopeptide, nrps, siderophore, terpene, butyrolactone, arylpolyene t1pks, and the homoserine lactone 
cluster, was present in 100% of genomes from NP.

Genome-Wide Association Study indicated the presence of 512 overlapping k-mers with significant distribution 
through the two groups. Class NP presented the greater richness of exclusive k-mers to be used as predictors for 
Erwinia spp.

59 resulting genomes

Phylogeny

Pathogenic
43 genomes

Non-Pathogenic
16 genomes

Species N. Genome
E. billingiae 3
E. gerundensis 1
E. iniecta 2
E. oleae 1
E. tasmaniensis 1
E. teleogrylli 1
E. toletana 1
E. typographi 1
Erwinia sp. 5

Species N. Genome
E. amylovora 33
E. mallotivora 1
E. persicina 2
E. piriflorinigrans 1
E. pyrifoliae 4
E. tracheiphila 2

68 genomes downloaded

Manual annotation of phenotypes 

Elimination of duplicated genomes

Completeness of genomes
>=85% of genes for Enterobacteriaceae
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METHODS
Bacterial genomes of genus Erwinia were downloaded and submitted to the PREDIPATH workflow to discover potential predictors of phenotypes.

OBJECTIVE

Our aim is to perform a comparative genomics 
analysis of closely related strains and species 
from the genus Erwinia to describe their genetic 
variability and to identify genomic elements 
which enable select predictors to distinguish 
between pathogenic from non-pathogenic 
individuals.
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Logistic regressionLogistic regression
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... - - - - - -
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n-1 0 0 0 1 1 1
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g1 g2 g3 gn-1 gn

P_G
1 1 0 1 0 1

P_G
2 1 0 0 0 1

... - - - - -

NP_G
n-1 0 0 0 1 1
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n 1 0 0 1 1

Reduction of presence/absence matrices detecting patterns of distributions for markers

Pathogenic Pathogenic 
predictorspredictors

Non-pathogenic Non-pathogenic 
predictorspredictors

Identification of predictorsIdentification of predictors

CONCLUSIONS
Phylogenetic distribution was not able to distinguish Pathogenic and Non-pathogenic organisms in genus Erwinia.
BGCs involved in quorum sensing communication and formation of biofilms, such as homoserine lactone, offer 
insight about the presence QS in the class of non-plant-associated Erwinia spp.

Our approach enables the compilation of a complete datasets formed by genomic sequences, such as genes 
related to infective pattern, biosynthetic gene clusters and kmers to predict the potential bacterial 
pathogenicity on plants.

PREDIPATH workflow allowed the creation of exclusive datasets of predictors associated Erwinia spp. according 
their phenotypes offering clues to understanding the evolution of these pathogens and the mechanisms involved at 
their pathogenicity.
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