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 Microorganism – bacterium

 Important for the State of São Paulo 

 Importance of São Paulo Agribusiness - Brazil

Strategic vision of FAPESP

 Development of Molecular Biology

• Training of human resources

• Multiplier effect

• International scientific impact 

 Genome sequencing
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Genômica de Patógenos

Citrus Agribusiness

•COJ: > US$ 1.5 billion a year

•Sao Paulo: > 80% production

Brazilian juice production ≈60% in the world

-1992: Koch postulates

- 1995: vectors

- 1997:

• 31 % of orchards with 

incidence

• 20 % of progression rate

• 3 % in the terminal phase

1997 – choice of Xylella fastidiosa as 
organism to be sequenced
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Citrus Variegate Chlorosis CVC



Genômica de Patógenos: Xylella fastidiosa
Brief history



Marcos Machado
Coordinator

Helvecio Coletta Filho

Bacteria growth
distribution

Mariangela Cristofani

Eliane Locali

Maria Luiza Targon

Alessandra de Souza

Marco Takita

Sequencing 
team

Genome 
annotation 

team

Cordeirópolis Team

Genômica de Patógenos: Xylella fastidiosa



Genome annotation

Category VII - Pathogenicity
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Effectors

Bacteria

Plant cell

Susceptibility

Classic model of pathogenicity
Highlights
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(avr proteins)



International scientific impact

 Publication and cover of Nature

 Sequencing of X. fastidiosa that causes
Pierce's disease in the USA

 Training of human resources

 Multiplier effect

 116 researchers' authors – training of
several students involved in the
project.

 Beginning of the Program of Brazillian
Genome network CNPq -
Chromobacterium violaceum

 Continuing the genome projects by
FAPESP, CNPq and FAPs.
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 Training of human resources

 Multiplier effect
BEYOND

19 Projects:

IAC, Unicamp, Esalq, Cena, IB, Fundação 

Tropical, Mogi das Cruzes, Unaerp, USP, 

Fundecitrus

- Mechanism of pathogenicity? How to control?

N
u

m
b

er
 o

f 
p

u
b

lis
h

ed
 a

rt
ic

le
s



2001
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De Souza et al., Mol. Plant Microbe Interact. 2003.

De Souza et al., Fems Microbiol, 2004

De Souza et al., 2005 Current Microbiol

Hoiczyk et al., 

2000 . EMBO J.

2001 - 2005

Pathogenicity is associated with the
ability of the bacteria to move and
colonize (forming biofilm) in the
xylem vessels
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2005

2006- Entry into the GMB

Postgraduate program
2005 - Young Geneticist 2005 – Young Researcher Project

Bunge Foundation Award - Agribusiness category (youth)



 Training of human resources

 Multiplier effect
BEYOND
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Coletta-Filho, H.Det al. Trop. plant pathol. 45, 175–

191 (2020). https://doi.org/10.1007/s40858-020-
00358-5

~ 100 papers

Xylella fastidiosa- plant interaction from basic to applied knowledge

Key genes to be used aiming 
pathogen control
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UC BERKELEY – Dr. Steve Lindow

Key gene – rpfF from Xylella to Sweet orange
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UC Davis – Dr. Maeli Melotto

| AGOSTO DE 2020

Highlights Key gene – rap2.2 from tangerine to Sweet orange



Dr. Cyril Zipfel and Dr. Silke Robatzek
Collaborators
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Aldini et al 2018 Free Radical 
Res

Patent INPI 
2011

INPI Conceded 
2018

USA 2022
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Technology transfer

PIPE - Innovative 
research in small 
companies 

Simone Picchi
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Genômica de Patógenos: Xylella fastidiosaHow is the situation of CVC today in São Paulo?

CVC incidence in sweet orange orchards in SP

Source: Fundecitrus

Replanting of citrus orchards (>82%) 

by nursery plants produced under the 

certify program. Indexing against XF 

and other pathogens.  

Indexing:

- Budwood mother plants (once a 

year).

- Budwoods blocks (once a year).

- All nursery plants 

Years of survening

Pruning of branches with early 

symptoms of CVC.  
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2013



Olive quick decline caused by Xylella fastidiosa in Puglia region
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2013 – Apulia Italy

CNR - Consiglio Nazionale delle 

Ricerche -BARI

Xylella Detection Xylella – Olive 
knowledge

2014 – Apulia Italy

Xylella Isolation

Dr. Helvécio Della 
Coletta – Filho 

Dra. Maria Saponari
from CNR - Bari
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Collaborative Projects- Europe, USA, Brazil  
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From basic to applied knowledge
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