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Xanthomonas albilineans is the causal agent of leaf scald, a lethal disease of sugarcane

Leaf scald symptoms, 
including white foliar stripes 

and bleaching caused 
by albicidin that blocks 

chloroplast di�erentiation

The complete genome of Xanthomonas albilineans provides 
insights into pathogenicity of this sugarcane pathogen and allows

further assessments of the large diversity within this species
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Xanthomonas albilineans, unlike other xanthomonads, is a xylem-
limited pathogen which: 

INTRODUCTION and OBJECTIVES

10 genetic groups identified by Pulsed Field Gel Electrophoresis (PFGE) [3]
Xanthomonas albilineans strains show a high genetic diversity: 

(1) Pieretti et al. 2009. BMC Genomics, 10:616.
(2) Marguerettaz et al. 2010. Molecular Plant-Microbe Interactions, 24:246-259. 
(3) Davis et al. 1997. Phytopathology,87:316-324.
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produces the toxin albicidin, a potent DNA gyrase inhibitor 

possesses a T3SS of the SPI-1 family [1-2]

MLSA
dendrogram

PFGE
group

RFLP*
haplotype

experienced a genome erosion, lacks the gum gene cluster (xanthan) 
and the T3SS of the Hrp injectisome families [1]

All strains involved in disease outbreaks since the late 1980s and reported in several locations belong to the same genetic group, called PFGE-B. We used the genome 
sequence of strain GPE PC73 to describe specific pathogenicity-related features of X. albilineans and to further investigate the large diversity of this species. 

X. albilineans encodes 5 cell wall degrading enzymes which
harbour a long linker and a cellulose binding domain (CBD)
at their C-termini which suggests that X. albilineans is adapted to the
utilization of cell breakdown products as a carbon source: 
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XALB1: albicidin biosynthesis gene cluster (3 NRPS genes previously described)

SSH clones
selected for analysis of genetic diversity 

X. albilineans encodes 10 large non ribosomal peptide synthetases genes (NRPS) grouped in 4 loci:

Large inter-strain variability in X. albilineans was confirmed using multi-locus sequence analysis (MLSA), spacer analysis of one clustered regularly interspaced 
short palindromic repeats (CRISPR1) and analysis of the diversity of suppression subtractive hybridization (SSH) markers
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*: RFLP-HB pro�le was experimentally shown to be related to the presence
and expression in these strains of the XamI methyltransferase (XALc_2634)
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X. albilineans is a highly distinctive xanthomonad harbouring specific cell wall degrading enzymes with long linkers
and CBD suggesting its adaptation for the degradation of cell-wall breakdown products present in the xylem of 
sugarcane. NRPS genes are good candidates to produce small molecules potentially involved in interactions with 
host sugarcane cells and these molecules are currently being identified and characterized. MLSA analysis, coupled
to analysis of SSH markers and spacer content in CRISPR1, revealed a large inter-strain variability in X. albilineans.
No pathogeniticy-related gene specific to PFGE-B strains was isolated by SSH. Further analysis of the XamI methyl-
transferase will be necessary to investigate its putative role in pathogenicity of PFGE-B strains associated with 
sugarcane leaf scald disease outbreaks.
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The NRPS genes are represented by black arrows, length of arrows is not proportional to the length of genes. NRPS modules are represented by 
circles. Large circles indicate complete NRPS modules (domains C, A and PCP). The amino acid predicted to be assembled by the corresponding 
module is indicated within each circle. The chronological order of amino acid incorporation is illustrated by the number above each circle. Small circles 
represent TE domains. Brown arrow: gene required for hydroxylation of tyrosine. Pink arrow:  gene required for biosynthesis of Dab (2,4-Diaminobutyric 
acid). Orange arrows: genes required for biosynthesis of unknown substrates similar to Dpg (3,5-Dihydroxyphenyl-glycine). Brown circle: NRPS 
module predicted to be speci�c for hydroxytyrosine. Pink circle: NRPS module predicted to be speci�c to Dab. Yellow circle: NRPS module predicted 
to be speci�c of Dpg. Orange circles with ?1, ?2, ?3 and ?4 indicate four di�erent unpredicted amino-acid substrates.
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