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European Conference on Xylella fastidiosa 2017: finding answers to a global problem  

Â 1) Whole -genome phylogeny based on single nucleotide 
polymorphisms ( SNPs) and the study of the pan -genome of the 27  
public available whole genome sequences of X. fastidiosa  in 2016 
(Giampetruzzi  et al., 2017 -Phytopatology)  

 

Â 2) Complete Genome  Sequence  of the Olive - Infecting  Strain       
Xylella  fastidiosa  subsp . pauca  De Donno                                 
(Giampetruzzi  et al., 2017 -Genome Announcement)  

 

Â 3) Updating of study of Whole -genome phylogeny (SNPs) and of    
the pan -genome of the 40 currently public available whole genome 
sequences of X.fastidiosa  including Xylella  fastidiosa  
subsp. pauca  De Donno  (unpublished)  

 

TOPICS  OF PRESENTATION  
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Whole - genome phylogeny based on single nucleotide 
polymorphisms (SNPs)  

kSNP  3.02 software , 
an alignment-free sequence analysis 
tool,  it identifies the pan-genome SNPs 
in a set of genome sequences, and 
estimates phylogenetic trees based 
upon those SNPs (Gardner et al., 2015) 

In 2016,  
27 X. fastidiosa genomes  
were  available  in the NCBI 
genomes  database  
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Genetic relationships among ST53 isolates and Xylella  fastidiosa  subspecies  

A) A maximum - parsimony tree was  
 

constructed on 119,685 ( SNPs)  
B) A maximum likelihood tree  

Phylogenetic  
placement of  
Xf - CoDiRO  

SNP analysis  o f  27 X. fastidiosa g enomes  
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Genomic  elements  characterizing  CoDiRO  and Costa Rican  
isolates : a conjugative plasmid (35kb)  

The same type of 
conjugative plasmid 
(35kb) shared by  
the four ST53 isolates 
was already described in 
the Xf multiplex strain: 
pXFAS01, and pXF - RIV5 . 

Progressive Mauve 
multiple alignment  
of plasmids  
 
The four ST53 isolates  
 
The ParD / ParE  
containing sequence was 
additionally present in 
CoDiRO  and 
pXF.P1.OLS0479 ( Xf  
strain COF0407 ) and  
indicated by pink boxes . 
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2668 cloud in  1-2 genomes 

2680 shell in 3-24 genomes 

1521 soft core in  25-26 genomes     

1269 core in all 27 genomes  

( GET_HOMOLOGUES  software )  
Contreras - Moreira  B et  al.,2013  

Heatmap and dendrogram 

obtained from the average 

nucleotide identity matrix based 
on the CDSs composition  
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GENES UNIQUE TO THE ST53 CLADE  

In silico identification of a gene encoding a putative histidine kinase-like ATPase,  

2876 bp  

692 bp  

ST53 
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ñIN VITRO ò DETECTION OF GENE CODING A PUTATIVE ATPase  

M 
NTC 

subsp. pauca ă Brazil  

άIn vitroέ detection on different isolates of Xf 
confirmed the in silico detection of ATPase  in 
the four ST53, moreover ATPase was detected 

in two (* ) ST21 isolates (coffee plants) of the 
subspecies fastidiosa from Costa Rica 

subsp. pauca (p) and fastidiosa (f) ă Costa Rica 

p   f    f    p  p   p  f   f   f   p   p   p     

*  *  

M M 

692bp 

2876 bp 

692 bp 

2876 bp 
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üMaximum -parsimony and maximum likelihood trees constructed using the SNPs and the 
pan -genome data distinguished the subsp. fastidiosa , multiplex, pauca , sandyi , and morus  
and groups the Italian and three Costa Rican ST53 isolates in a compact clade  that 
diverges from the South American pauca  isolates.  
 
üGene encoding a putative histidine kinase - like ATPase was identified only in the clade of 
the Italian and three Costa Rican ST53 isolates , and it will be further characterized é 

 
üThe work described, represented a great opportunity of exchanging experiences, materials 
and methods among institutions of different countries involved in the EU projects,  

1) CONCLUSIONS  

DISSPA - UNIBA  
CNR - IPSP Bari  
University  of California, Berkeley  
CSIC - Córdoba , Spain  
CIET, Universidad de Costa Rica  
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Â 1) Whole -genome phylogeny based on single nucleotide 
polymorphisms ( SNPs) and the study of the pan -genome of the 27 
public available whole genome sequences of X. fastidiosa  in 2016 
(Giampetruzzi  et al., 2017 -Phytopatology)  

 

Â 2) Complete Genome  Sequence  of the Olive - Infecting  Strain       
Xylella  fastidiosa  subsp . pauca  De Donno                                
(Giampetruzzi  et al., 2017 -Genome Announcement)  

 

Â 3) Updating  of study of Whole -genome phylogeny(SNPs) and of  the 
pan -genome of the 40 currently public available whole genome 
sequences of X.fastidiosa  including Xylella  fastidiosa  
subsp. pauca  De Donno  (unpublished data)  

 

TOPICS  OF PRESENTATION  
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ñDe Donnoò olive tree  
(40.011389 N 18.048056 E)  

COMPLETE GENOME  SEQUENCE  OF THE OLIVE - INFECTING  
STRAIN  XYLELLA  FASTIDIOSA  SUBSP . PAUCA  DE DONNO  

October  2015  January  2014  

Isolate from the     
De Donno tree  was  used  
for the assembling   
of  the first version  of  the 
Draft  Genome  released  
in  the 2015:  
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COMPLETE GENOME  SEQUENCE  OF THE OLIVE - INFECTING  STRAIN  XYLELLA  
FASTIDIOSA  SUBSP . PAUCA  DE DONNO  

 HiSeq  4000 Illumina platform  
and PacBio  RSII platform  

5,700,601 (2× 150-bp)  
fastq paired reads 

105,585 fastq reads,  
mean length of 8,527 bp 
(longest read, 56,602 bp) 

 HiSeq  4000 
Illumina platform  

Vincent J. Coates Genomics 
Sequencing Laboratory at the 
University of California (UC), 

Berkeley 
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Plasmid  pXF - De_Donno  35,273 bp  

COMPLETE GENOME  SEQUENCE  OF THE OLIVE - INFECTING  STRAIN  
 XYLELLA  FASTIDIOSA  SUBSP . PAUCA  DE DONNO  

Homogeneous coverage of reads = 636.5X 

Homogeneous coverage of reads = 1,765.5X  

Chromosome  De  Donno  2,508,465 bp  

Geneious view alignment 

Geneious view alignment 
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Genome  Xylella  fastidiosa subsp . Pauca  De Donno 
( Taxonomy  ID:  698414 )     

 
Size  

 
2,543,738  

GC Content  52.0  
N50  2508465  
Number of 
Contigs  

2 

Number  of 
Subsystems  

344  

Number  of  
CDSs  

2136  

Number  of  
RNAs 

55  

COMPLETE GENOME  SEQUENCE  OF THE OLIVE - INFECTING  STRAIN  XYLELLA  
FASTIDIOSA  SUBSP . PAUCA  DE DONNO  

PROKARYOTIC  GENOME  ANNOTATION: PGAP and RAST  

Same  n umber  of CDSs  2136  

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=698414&lvl=3&lin=f&keep=1&srchmode=1&unlock
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PGAP  
annotation  
description   
by NCBI  

FRAMESHIFTS  IN HEMAGGLUTININ  CDS s 

Name: hemagglutinin CDS 

1) Length: 8,518 
Interval: 864,138 -> 872,655 
locus_tag: B9J09_03935 
similar to AA sequence: 
RefSeq:WP_010895189.1 
note: frameshifted; internal stop; 
incomplete; partial on complete 
 genome; missing stop, pseudo:  

Name: hemagglutinin CDS 

2) Length: 10,024 
Interval: 2,079,763 -> 2,069,740 
locus_tag: B9J09_10075 
similar to AA sequence: 
RefSeq:WP_012382593.1 
note: frameshifted; pseudo:  

Name: hemagglutinin CDS 

3) Length: 10,195 
Interval: 2,500,920 -> 2,490,726 
locus_tag: B9J09_11875 
similar to AA sequence: 
RefSeq:WP_010895189.1 
note: frameshifted; pseudo:  

ñFrameshifts in hemoagglutinin- like genes may 
impair their functions making the bactera 
more motile and virulent  (Pierry , PM et al 2012 ; 

MR Guilhabert  and  BC Kirkpatrick  2005 )  

De Donno chromosome  Frameshifted hemoagglutinin-like genes 

from MR Guilhabert and BC Kirkpatrick 2005  
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CONCLUSIONS  

V Complete genome of  the Xf 
strain De Donno  was been 
used as a reference for the 
typing  by WGS (SNP 
based) of all 40 isolates  
that were sampled  in the 
outbreak of Apulia  

    (NGS task Bari/Berkeley )  

Number of SNPs in comparison 
to the Apulian strain De Donno:  

Genetic  similarity  among  
 Apulian  isolates  

Slide from Anne Sicard (Berkeley) 
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In 2017 ,    
40  X.fastidiosa  genomes  
becomes  available  in the 
NCBI genome  database  
 

Updating of  Whole - genome phylogeny based on SNPs and 
of p angenome  analysis of Xf  

  

  

  

kSNP 

https://www.ncbi.nlm.nih.gov/genome/genomes/173 

COF0324  

9a5c  

Temecula1  

M12  

M23  

EB92.1  

Dixon  

ATCC 35871  

32  

Ann - 1  

MUL0034  

Mul - MD  

sycamore  Sy - VA  

ATCC 35879  

CoDiRO  

CO33  

OLS0479  

CVC0256  

OLS0478  

CVC0251  

COF0407  

Stag 's Leap  

CFBP8072  

CFBP8073  

6c  

Griffin - 1  

GB514  

27 genomes 
(Giampetruzzi et al 2017): 

13 Genomes available 
In 2017 

BB01  

11399  

DSM 10026  

CFBP8418  

CFBP8417  

CFBP8416  

Fb7  

3124  

J1a12  

U24D  

Pr8x  

Hib4  

De Donno  

GET_HOMOLOGUES 
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tree_tipAlleleCountsSNP.ML tree_AlleleCountsSNP.parsimony 

ST53  
clade  

ST53  
clade  

Genetic relationships 
among ST53 isolates 
and Xylella fastidiosa 
subspecies 

Phylogenetic  placement of  
Xf - De Donno  within 40 genomes  
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Heatmap  representing  
the degree  of similarity  

among  Xf genomes  based  
on average  amino acid 

identities  of CDSs 
between  members  of 

pangenome   

Updating of   

subsp.pauca 
(South America) 

subsp.pauca 
ST53 (Costa 

Rica, Apulia) 

subsp. 
multiplex 

subsp. 
morus 

subsp. 
fastidiosa 

sandyi 

Ą 3326  

Ą 3150  

Ą 1438  

Ą 1108  

ST53 
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3 ) CONCLUSIONS  

ü The results of the updating of whole -genome phylogenies based on SNPs 
and of pangenome  analysis of Xf genomes confirmed the phylogenetic 
placement of ñDe Donno ò and the ST53 clade previously published.  
 

ü Gene encoding a putative histidine kinase - like ATPase, identified only in 
the clade of the Italian and three Costa Rican ST53 isolates , still 
remains unique to that clade.  
 
 
 


