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What was going on internationally when the project

started (1998)
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Prokatyotic Genomes Timeline
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Strain

Size(Mb)

0.586761

32.86

23.33

0.672788

12.16

93.65

119.67

100.29

Replicons
chromosome Ill: X59720.2

chromosome VI: D50617.1

chromosome 1: NC_001905.3 /FR796397.1
chromosome 2: NC_007244.2 /FR796398.1
chromosome 3: NC_004916.2 /FR796399.1
Show all 36 replicons

chromosome 1: NC_004325.2 /AL844501.2
chromosome 2: NC_037280.1/LN999943.1
chromosome 3: NC_000521.4/AL844502.2
Show all 15 replicons

chromosome 1: NC_002752.1/AF165818.4
chromosome 2: NC_002753.1/AJ010592.2
chromosome 3: NC_002751.1/AF083031.2
Show all 4 replicons

chromosome I: NC_001133.9/BK006935.2
chromosome Ii: NC_001134.8 /BK006936.2
chromosome I1l: NC_001135.5/BK006937.2
Show all 17 replicons

chromosome 3: BA0014.8

chromosome 5: BAOO0015.5

chromosome 1 bottom arm: AE005173.1
Show all 6 replicons

chromosome I: NC_003242.2/AL391737.2
chromosome I1: NC_003229.1/AL590442.1
chromosome I1l: NC_003230.1 /AL590443.1
Show all 11 replicons

chromosome 1: NC_003070.9/CP002684.1
chromosome 2: NC_003071.7 /CP002685.1
chromosome 3: NC_003074.8/CP002686.1
Show all 7 replicons

chromosome I: NC_003279.8/BX284601.5
chromosome II: NC_003280.10/BX284602.5
chromosome Ill: NC_003281.10 /BX284603.4
Show all 7 replicons

4 Release Da

16-Mar-1992

29-Jun-1998

17-Dec-1998

05-Apr-1999

08-Nov-1999

14-Dec-2000

05-Feb-2001

13-Aug-2001

03-Dec-2001

Source: National Center for Biotechnology Information (NCBI), accessed 2019-10-02

https://www.ncbi.nlm.nih.gov/genome/browse#!/eukaryotes/
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Brazil

Desire to boost molecular biology research

José Fernando Perez, Scientific Fernando Reinach, Renowned
Director, FAPESP Scientist, USP
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Project Structure and role of bioinformatics
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Lab Locations
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Network Approach

Simpson Meidanis & Setubal Kitajima Reinach Arruda

DNA Coordination Bioinformatics Central Lab Central Lab

Goffeau

Oliver Sgouros

31 Sequencing Labs
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Sequencing Labs

Code Place Pl Code Place Pl
AC IAC Cordeirépolis Marcos Machado MC Mogi das Cruzes Luiz Nunes
AG IAC Sta Genebra W. Siqueira / C. Colombo MI USP Medicina INCOR José Eduardo Krieger
BF Botucatu Fitopatologia A. C. Maringoni / E. Izioka MP USP Medicina Psiquiatria Homero Vallada
BG Botucatu Genética C. Lopes / C. Marino MR USP Medicina Radiologia Maria Aparecida Nagai
CB Campinas Biologia Gongalo Pereira PF Paulista Jodo Bosco Pesquero
cc Campinas CBMEG (C) Paulo Arruda PM Paulista Marcelo Briones
CE CENA (Piracicaba) Tsai Siu Mui QH USP Quimica Hamza El Dorry
CcM Campinas Medicina Fernando Ferreira Costa QR USP Quimica (C) Fernando Reinach
EP ESALQ Patologia Luis Eduardo A. Camargo Qs USP Quimica Suely Gomes
EQ ESALQ Quimica Helaine Carrer Qv USP Quimica Sérgio Verjovski
EZ ESALQ Zoologia Luiz Lehmann Coutinho RC Rib. Preto Hemocentro Marco Antonio Zago
Ic ICB — UNIVAP Francisco Nébrega RF Rib. Preto Farmacia Gustavo Goldman
II Instituto Bioldgico Elza Martins RP Rib. Preto Medicina Vanderlei Rodrigues
IL Instituto Ludwig (D) Andrew Simpson RU Rib. Preto UNAERP Suzelei Franca
IU Instituto Butantan Paulo Lee Ho UI USP Biologia Mayana Zatz
JE Jaboticabal Eliana Lemos uT USP Boténica Marie-Anne van Sluys
JJ Jaboticabal Jesus Ferro uv USP Veterindria Arthur Gruber

(D): DNA Coordination

(C): Central Lab
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Fapesp: USD 13 million
Labs paid according to production
Fundecitrus: USD 0.4 million

Mainly for expenses hard to pay with Fapesp money, e.g., technicians
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What were the main challenges we faced during the

project
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Choice of organism

Contenders:

Thiobacillus ferrooxidans oxidises iron and sulfur as energy sources to
support growth; potential applications in mining

Xylella fastidiosa causes citrus variegated chlorosis, a plant disease in
orange trees; potential applications in disease control

Xyllela fastidiosa prevailed, due to its economic importance for the State
of Sao Paulo. Thiobacillus ferrooxidans (now Acidithiobacillus
ferrooxidans) was completely sequenced in 2008 by a Chilean team.
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Choice of Strategy

Contenders:

Cosmids break the entire genome in many medium-sized pieces of
about 40 kbp (cosmids), map them and find a set of pieces
that cover the entire genome, sequence, assemble, and finish
each piece with whatever strategy, and assemble the pieces
together

Total shotgun break the entire genome in very small pieces of about 1 to
5 kbp, sequence each piece, assemble and finish the entire
genome

The project started with the cosmid strategy, to give each group the
chance to work on its own mini-genome (cosmid). Later on, a combination
of techniques, including total shotgun, was used to finish the genome.
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How to transport all the data to the Bioinformatics Lab

Contenders:

Carrier someone brings data to the lab by car, on foot, etc.
Email send sequence data by email to the lab
Web create a submission web page
The project started with email, but soon migrated to a submission web

page, a new thing at the time. However, especially in the beginning of the
project, some labs with poor internet used the carrier method.

Example of submission report (email message):
http://www.ic.unicamp.br/~meidanis/research/genome/
submission-response-email-1999.msg
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Almost Lost All Data

o Failed OS update
@ Had to restore from backup

o Took 3 days
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Xylella vs Xylella SynMap

Duplicated Ribosomal Gene
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Distributed Approach

@ A small group (about 15 people) was selected to do annotation

@ Requisites: knowledge and ability to use the annotation tools
@ Five curators responsible for:

e Supervision

e Leading periodic meetings

e Input to official annotation register

e Production of final table and figures
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Main results from the project
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Scientific and Media Articles

Meidanis (Unicamp)

First Phytopathogen Completely Sequenced
https://www.nature.com/articles/35018003

Nature Cover

Nature News & Views
https://www.nature.com/articles/35018202

Samba, football, and ... genomics!
https://www.economist.com/

science-and-technology/2000/
07/20/fruits-of-co-operation
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Outreach

Direct training of hundreds of professionals

Awareness of genomic technology in medicine, agrobusiness
Interaction with international centers

Increased funding nationwide
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Companies

Start-Ups, still existing: Scylla, Recepta, ...
Start-Ups, sold with profit: Alellyx, Canavialis, ...

Second wave: Vignis, Helixxa, Pangeia, Mendelics, Extent, ...
Entrants: Amyris, ...
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Get this presentation:

http://www.ic.unicamp.br/~meidanis/research/genome/
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