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Tres ideas 

•  Open source in Bioinformatics Software 
•  Open Access to Genome Information 

– The case for individual genomes 

•  (Open Access to Scientific Publication) 



•  Nosaltres som un grup de 
desenvolupament en Bioinformatica. 
Desenvolupem programes per l’analisi 
de sequencies genomiques.  

•  Quan varem tenir les primeres 
implementacions dels nostres 
programes varem decidir posar-les en el 
domini public  



Bioinformatics & Unix 

•  Early development of Bioinformatics 
strongly linked to the UNIX operating 
System, and GNU tools become very 
popular among bioinformatic 
programers and developers: emacs, 
gcc, bash, gawk 







gff2ps  







bioinformatics 14,100,000 
chemoinformatics 226,000 
astroinformatics 195 
neuroinformatics 364,000 
socioinformatics 610 
geoinformatics 506,000 
meteoinformatics 48 
econoinformatics 441 
ecoinformatics 160,000 

bioinformàtica 
Google search: X-informatics (11 juny, 2007)  



Open Access to Genome 
informatation 

Sharing Data from Large-scale 
Biological Research Projects 



1996: Bermuda principles 

The goal of the agreement was to provide a basis for a 
free sharing of pre-published data on gene 
sequences among scientists. 

•  Automatic release of sequence assemblies larger than 1 
kb (preferably within 24 hours). 

•  Immediate publication of finished annotated sequences. 

•  Aim to make the entire sequence freely available in the 
public domain for both research and development in order 

to maximise benefits to society. 



2003: Fort Lauderdale 
principles 

•  Large-insert clone-based projects: DNA sequence assemblies of 2 kb or 
greater are to be deposited in a public nucleotide sequence database 
(GenBank, EMBL or DDBJ) within 24 hours of generation. Sequence traces 
from these projects are to be deposited in a trace archive (NCBI Trace 
Repository or Ensembl Trace Server) within one week of production. 

•  Whole genome shotgun projects: Sequence traces from whole genome 
shotgun projects are to be deposited in a trace archive (NCBI Trace 
Repository or Ensembl Trace Server) within one week of production. Whole 
genome assemblies are to be deposited in a public nucleotide sequence 
database as soon as possible after the assembled sequence has met a set 
of quality evaluation criteria. 

•  The deposited data should be available for all to use 
without restriction. 



2008: ENCODE Project 
  NHGRI has designated the Encyclopedia of DNA Elements (ENCODE) and model 

organism ENCODE (modENCODE) Projects as community resource projects to 
accelerate access to and use of the data by the entire scientific 
community. ENCODE/modENCODE resource producers will release data, as soon as 
they have been verified and prior to publication, to public databases. At the same 
time, until the data are published upon in a peer-reviewed journal, NHGRI asks 
resource users to consider them to be unpublished and to follow standard scientific 
etiquette regarding the use of unpublished data. Specifically, resource users are 
asked to respect the ability of the producers to publish an initial analysis of the data 
they have generated in a timely manner. To facilitate this compromise between 
unrestricted use of the data and unavailability of the data until publication, NHGRI 
will promote observation of a 9-month period during which resource users 
may freely use the ENCODE/modENCODE data to design and carry out 
their own research programs, but not to submit publications that use 
unpublished ENCODE/modENCODE data without prior consent. (NHGRI 
recognizes that there may be some exceptions to this blanket request; examples are 
discussed more fully below.) After the expiration of this 9-month period or 
publication of the data (whichever comes first), resource users should continue to 
properly acknowledge the ENCODE or modENCODE Project and resource producer(s) 
as the source of the data in any publication. 



•  2008:  Major genome centers can sequence 
the same number of base pairs every 4 days 
•  1000 Genome project launched 

•  World-wide capacity dramatically increasing 

Further Evolution of Large-scale  
Genome Sequencing 
•  2000: Human genome working drafts  
•  Data unit of approximately 10x coverage of human 

–  10 years and cost about $3 billion 

•  2009: Every 4 hours ($25,000) 

•  2010: Every 14 minutes ($5,000) 
•  Illumina HiSeq2000 machine produces 200 

gigabases per 8 day run (BGI have ordered 
have 128) 

Slide from Paul Flicek. EBI Bioinformatics Advisory Council 





En pocos años 
dispondremos del 
genoma individual 
de cada uno de 

nosotros..  



La información en 
nuestro genoma 

aislada de la 
información en el  
genoma de otros 

individuos, será de 
un valor limitado 
para cada uno de 

nosotros.   



Sólo mediante la 
comparación de 

genomas de 
centenares de 
millones de 
individuos 

podremos empezar 
la comprender la 

relación entre 
nuestro genoma y 
nosotros (nuestras 

características 
biológicas). 



Deberíamos quizás 
asumir que nuestro 
genoma  no es un 

patrimonio 
individual, sino un 
patrimonio común 
a la humanidad 




