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  Contexto histórico y definición 

http://qb3.berkeley.edu/qb3/fgl/images/c1systemhtml.png 

 

  Aplicaciones: 

 Medicina personalizada 

 Diagnóstico genético  

 Agrogenómica 

  Perspectivas de futuro y retos 

http://www.mscience.com.au/view/affymetrix/affyagrinomics 

 http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/ 

 

Sobre bioinformática: 

http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png 

 

http://qb3.berkeley.edu/qb3/fgl/images/c1systemhtml.png
http://qb3.berkeley.edu/qb3/fgl/images/c1systemhtml.png
http://www.mscience.com.au/view/affymetrix/affyagrinomics
http://www.mscience.com.au/view/affymetrix/affyagrinomics
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://www.alphagenomix.com/genetic-testing/empowering-personalized-medicine/
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png
http://blogs.biomedcentral.com/on-biology/wp-content/uploads/sites/5/2015/04/Single-cell-Leung-et-al-620x342.png


Ouzounis CA. Rise and demise of bioinformatics? Promise and progress. PloS Comput Biol. 2012;8(4):e1002487. doi: 10.1371/journal.pcbi.1002487. Epub 2012 Apr 

26. PubMed PMID: 22570600; PubMed Central PMCID: PMC3343106. 

Muerte y resurección de la bioinformática 



Datos e información 

https://www.bioscience.org/2001/v6/d/lijnen/figures.htm 

 

https://conradchrabol.wordpress.com/basic-units-of-genetic-information-cells-chromosomes-genes-and-dna/ 
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Datos y más datos 

https://www.nlm.nih.gov/about/2014CJ.html 
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https://www.nlm.nih.gov/about/2014CJ.html


Coste de la secuenciación 

Hayden EC. Technology: The $1,000 genome. Nature. 2014 Mar 20;507(7492):294-5. doi: 10.1038/507294a. PubMed PMID: 24646979. 

http://www.nature.com/news/technology-the-1-000-genome-1.14901 
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http://www.amarulasolutions.com/wp-content/uploads/2014/08/HiRes.jpg 

https://en.wikipedia.org/wiki/Big_data 

Big Data   

Business intelligence (BI) is the set of techniques and tools for the 

transformation of raw data into meaningful and useful information for business 

analysis purposes. BI technologies are capable of handling large amounts of 

unstructured data to help identify, develop and otherwise create new strategic 

business opportunities. The goal of BI is to allow for the easy interpretation of 

these large volumes of data 

https://en.wikipedia.org/wiki/Business_intelligence 

http://www.vedamsoft.com/images/bi.jpg 

Business Intelligence 

Big data is a broad term for data sets so large or complex that 

traditional data processing applications are inadequate. Challenges 

include analysis, capture, data curation, search, sharing, storage, 

transfer, visualization, and information privacy. 
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http://www.rna-seqblog.com/wp-content/uploads/2014/10/ercc-feat.gif 

 

http://circos.ca/images/published/ 

 
http://www.itsokaytobesmart.com/post/25414129641/the-microbiome-the-

presence-and-abundance-of-our-invisib 

 

Visualización de los resultados (Discovery tools) 
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 Biology may be viewed as the study of transmission of information: from mother 

cell to daughter cell, from one cell or tissue type to another, from one generation to 

the next, and from one species to another. This informational viewpoint is termed 

bioinformatics . 

Eisenberg D, Marcotte E, McLachlan AD, Pellegrini M. Bioinformatic challenges for the next decade(s). Philos Trans R Soc Lond B Biol Sci. 2006 

Mar29;361(1467):525-7. PubMed PMID: 16524841; PubMed Central PMCID: PMC1609334. 

http://www.sciencemag.org/content/320/5882/1465/F5.large.jpg 

 

http://news.mit.edu/sites/mit.edu.newsoffice/files/styles/news_article_image_top_slideshow/public/images/2011/20111116150237-1_0.jpg?itok=hyMAsDL_ 

 

Definición  (intento de...) 

http://njsas.org/life/images/tree_of_life.jpg 
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Medicina Personalizada 



Medicina Personalizada II 



Medicina Personalizada III 

http://www.nature.com/nm/journal/v15/n10/fig_tab/nm1009-1153_F1.html 

 http://www.spandidos-publications.com/ol/1/5/793 
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Consejo genético 



Consejo genético II 



http://www.genoscope.cns.fr/externe/GenomeBrowser/Vitis/ 

 https://urgi.versailles.inra.fr/Species/Vitis 

 

http://www.microwine.eu/projects 

 

To exploit the power of 'Next Generation' DNA sequencing approaches for the benefit of the wine industry, we 

have initiated MICROWINE, a 15 ESR Marie Curie Actions European Training Network. 

ESR1 - Deciphering the role of soil geochemistry in microbial community structure. University of Copenhagen, Copenhagen (Denmark) 

ESR2 - Contribution of wine microorganisms to the aroma composition of wine and its sensory impact. University of Zaragoza (Spain) (6 months in DLR-RLP) 

ESR3 - Deconstructing the origin and spread of resistance to Phylloxera. University of Warwick, England 

ESR4 - Genomics effects of grape plants on the differential microbial communities. INRA, Montpellier (France) 

ESR5 - Optimisation of microbial DNA profiling laboratory methods. University of Copenhagen, Copenhagen (Denmark) 

ESR6 - Soil and grape microbes and their relationship to wine. Aarhus University, Roskilde (Denmark) 

ESR7 - Soil microbes and plant health. Aarhus University, Roskilde, Denmark 

ESR8 - The dynamics of microbiomes in the winery. Dienstleistungszentrum Ländlicher Raum – Rheinpfalz (Germany, 12 months; UC Davis, USA, 3 months); Chr. Hansen (Denmark) 

ESR9 - Diversity and genomic characteristics of Oenococcus oeni strains in regional wines produced under organic or conventional methods. University of Bordeaux 

ESR10 - Microbiome variation as an effect of geography. Universidad Nacional de La Plata (Argentina) 

 

Wine grapes harbor a wide range of microbes originating from the surrounding environment, many of which are recognized for their role in grapevine health and wine quality. In 

the sixteenth century, the Vitis vinifera was introduced to America. In the “new world” the Vitis cultivars are cultivated in diverse enviroment. 

 

ESR11 - Post vinfication micro-ecology of wines; the role of phenolic composition and the effects on quality. Escola Superior de Biotecnologia – Catholic University of Portugal / CBQF, Porto, 

Portugal 

ESR12 - Detection and treatment of esca infected grapevines. Instituto Superior de Agronomia, Lisbon (Portugal) 

ESR13 - Developing bioinformatics tools for wine fermentation, wine quality and wine health. Technical University of Denmark, Lyngby, Denmark 

ESR14 - Constraint based modeling of the grape/wine metagenome. VU University Amsterdam, Nederlands 

ESR15 - Modelling the role of microbes in wine productions. Inria & University of Lyon, France 

Agrogenómica 
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http://sanfranciscocrossfit.com/programs/biological-assessment/ 

 

Genótipo-Fenótipo 

http://blog-epi.grants.cancer.gov/wp-content/uploads/2013/03/image-GxE-interaction-e1364410175929.jpg 

 

http://evolution.berkeley.edu 
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 hasta que puntos somos humanos? 

https://studentaffairs.duke.edu/blog-entry/how-your-microbiota 

 

http://welladjusted.co/blog/2013/08/07/research-reveals-were-only-10-percent-human/ 
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Nutrigenetics and nutrigenomics are defined as the science of the 

effect of genetic variation on dietary response and the role of nutrients and 

bioactive food compounds in gene expression, respectively. 

http://www.geneticliteracyproject.org/2015/04/15/nutrigenomics-can-diets-be-tailored-to-an-individuals-genetic-make-up/ 

 

Nutrición personalizada 

http://openi.nlm.nih.gov/detailedresult.php?img=2682937_CG-9-239_F1&req=4 
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Mejoras tecnológicas II 
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A quién madruga... 

The increasing adoption of genomic and other high-throughput ‘omics technologies in clinical 

labs requires that healthcare professionals, in particular, physicians be equipped with the 

knowledge and skills to understand and interpret genomic and other high-throughput ‘omics 

data for patient care. Indeed, this critical need was articulated in a report by the Human 

Genomics Strategy Group4 (established as part of the UK Govern-ment's response to the 

2009 House of Lords Inquiry into genomic medicine) that recommended "urgent action" be 

taken by the Department of Health to "ensure that workforce developments do not lag 

behind service developments, and that an appropriately skilled workforce is available". 

 

... 

 

Accordingly, there is a critical need to provide teaching and training for healthcare 

professionals, in particular physicians, and this need has been recognized internationally 

 

(2014) 



Money money money 

Healthcare professionals recognize their limitations in evaluating genomic data and readily 

seek training opportunities, not to become bioinformaticians as through biomedical 

informatics programs, but to become knowledgeable users who can understand the output 

from bioinformatic analyses of genomic data and competently make datadriven medical 

decisions. 

 

Since big biological data is also predicted to become big business [29], direct-to-consumer 

genomics services (e.g., 23andMe) are spending enormous resources on communicating 

complex scientific data to their web-savvy clients [30]. 

 

(2014) 



Cuellos de botella 

NGS data offers unprecedented detail; however, the current rate of NGS data generation 

outpaces the rate at which we are able to analyze it. The complexity of NGS data analysis 

requires specialized interdisciplinary skills in biology, computing,information technology, and 

statistics [28, 29]. … . With the predicted increase in demand for data analysts and the lack 

of personnel with bioinformatics skills, NGS data analysis could become a significant 

bottleneck in biomedical research. 

 

(2015) 



Desempleo tecnológico 

http://www.forbes.com/sites/singularity/2012/07/19/could-automation-lead-to-chronic-unemployment-andrew-mcafee-sounds-the-alarm/ 

 

http://www.bls.gov/opub/mlr/2011/01/art3full.pdf 
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