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Biotechnology is a social/economical current issue
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Biotechnology is of primary importance in science
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Biotechnology is of primary importance in science
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Biotechnology is a growing and stable industry

MASD BIOTECH IMDEX
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Spain Biotechnology is world competitive

Investigacion de base vs. orientada

Contribucion a la produccion cientifica
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Europe’s Biotechnology policy

WELCOME TO
BIOSOCIETY

and the Source:
KNOWLEDGE-Based http://ec.europa.eu/research/biosociety/policy_aspects/eu_bio
Bio-ECONOMY tech_strategy_en.htm

Life sciences and biotechnology are promising ‘frontier’ technologies capable of
improving our quality of life and fuelling future economic growth. They also raise
important ethical and policy challenges requiring coherent European and national
strategies.

Europe is poised for a bioscience revolution. Brogress in the life sciences and biotechnology
IS openin Ing discoveries and applications in a wide range of
fields, including  healthcare,  agriculture  and  environmental protection.
These exciting advances are also spawning new scientific disciplines with potentially
profound social and economic impacts. Advances in genomics and bioinformatics offer the
prospect of even more radical applications, such as personalized medicines and genetic
testing leading to preventive health care.
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Biotechnology is an

%POINT OF VIEW |

Engineering in the Age
of Biology

BY FAWWAZ T. ULABY
Editor-in-Chief,
Proceedings of the IEEE

Ezch step forward brought with it
a new form of engineering, based on
scientific principles that were onoe
inconeeivable: chemical engineering,
electramics, stomic physics, quantum
physics, the specizl theory of mlativ-
ity, muelear fismion, aerody emics, and
oxmputer science., And with each sep
came an accompanying neel for engi-
neen to familiarice themselves more
intimately with the scientific princi-
ples underlying these new fiekls.

The fields of medicine 2l engi-
nemring have pow joined to develop
anather challenging new fiekl, bisern-
gineering, employing the physical
sciences, mch = physics, electronics,
ubrasonies, amd the computer sei-
ences, to expard the knowledge and

ngineering has always served 2 the fulorum of techeological  treatment of the human bady. Noth-
pragress—the point 2t which scientific theory is comverted ints  ing undersoores the pragress made in
practical application in the service of society. Science defines the  Woinformatics more than the map-
rules; the enginesr applies them to creste the structures, ma-  ping of the human genome. For the
chines, arel systems that move society forward. For centuries, the world's signal — first time, scientists and physicians
achievements in enginesring—the pyramids, the Parthenon, the roads and  can decipher the code that defines
aqueducts of Rome, the basilices amed cathedrals of the Middle Ages, and  each individuzl. Mare than that, it

Fuente: Ulaby. Proc. IEEE, Vol 94: 863-864 (2006)
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expanding field for engineers

Your Best Bet for the Future S

What technology area, including academia, would you advise students interested in R&D to get
involved with?

Results ar e shown in number of votes.
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Biotechnology is an expanding field for engineers

e idea of synthetic biology is to
for biology what electrical engineers

— ve done for circuit design and w

.\‘

Will most chemists nthesis of
individuals in devel- W chemicals—that is, to make an
oped countries have A Will . . . P
documented personal rapid DNA eng_lneeljlng field PUt _Of It, Says
genetic profiles? sequencing hecome \ University of California, Berkeley,
Unlikely 11% affordable? Professor Jay Keasling, director of
Equalchances 19.5% Unlikely 6.1% Will most -
Likely 68.3% Equal chances 21.4% medical diagnosis Lawrence , Berkeley. NE}tlonaI
Likely 67.4% be conducted via Laboratory’s ~ Synthetic  Biology
When s this likely telemedicine n Department. “Rather than just use the
to occur? When is this likely developed nations? natural devices as they exist. we’re
[Oyearsorless 222% = to occur? Unlikely 29.3% e - ’
[l to 20 years [Oyearsorless 41.5% Equal chances 31.7% F)U”dlﬂg _neW p_arts that We_ Ca_-n
55.6%  llto20years 37.7%  Likely 36.7% integrate into devices that function in

predictable ways.”

Source:Gorbis, M. & Pescovitz, D. Bursting Tech
bubbles before they balloon IEEE Spectrum, 2006,
43, 50-55
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What is Biotechnology about?

Regenerative therapies Gene therapies
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Source: http://en.wikipedia.org/wiki/Stem_cell Source: Avanti Therapeutics
http://lwww.at-gc.com/doctorDNA.htm

& ceu
Universidad 11
San Pablo



http://en.wikipedia.org/wiki/Image:Stem_cells_diagram.png

What is Biotechnology about?

Nanotechnology based medicine: Nanosensors

Source: Center for Nanotechnology NASA
http://www.ipt.arc.nasa.gov

Design of new drugs and vaccines

Source: Hauptman-Woodward Medical Research Institute,
http://www.hwi.buffalo.edu/Scientists_Do/Drug_Design.html

Using a program that helps visualize how molecules with different
shapes might interact, a scientist tries to fit electronically a
potential drug molecule into a cavity in a protein molecule.
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What is Biotechnology about?

Vegetal and animal genetic Improvements

Source: Australian National Measurement Institute
http://www.measurement.gov.au/index.cfm?event=object.showCon
tent&objectID=76B11D8B-BCD6-81AC-1515DD31B83875DE
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What is Biotechnology about?

Biomaterials Biofuels

Source: Center for Nanotechnology NASA
http://www.ipt.arc.nasa.gov
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Biotechnology is a multidisciplinary field
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http://www.bcm.edu/cgi-bin/imagemap/bcvl/symposium/cubes.map

What are the technigues employed In
Biotechnology?

* Molecular biology and Recombinant DNA Technology
e Sequencing, genotyping and transcriptomics  prsmsmssms.:

 Proteomics

 Metabolomics

« Structural biology and Systems biology
* Biotechnology

&= ceu

Universidad
San Pablo


http://proteomics.embl.de/pages/lab08.html
http://proteomics.embl.de/pages/lab08.html
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What are the techniques employed in

Biotechnology?
RESULTZ. ;IEIEI
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« Multivariate data analysis

 Bayesian networks

* Neural networks

« Classification and clustering
 Dynamic models

« Associative rules, logic networks and
grammars
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What are the techniques employed in
Biotechnology?

 Bioinformatic databases and scientific
literature analysis

« DNA, protein and structure analysis
« Arrays and Interaction network analysis
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Can Biotechnology really be computational?
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Can Biotechnology really be computational?

Growth of GenBank

(1982 - 2005)
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Nucleic Acids Research, 2007, Vol 35, Database issue  D3-IM

doi: 10 093 inarl gk 1008

The Molecular Biology Database Collection:

2007 update

Michael Y. Galperin®

National Center for Biotechnology Information, Mational Library of Medicine,

MNational Institutes of Health, Bethesda, MD 20834, USA

Recerved Movember 1, 2008, Revised and Accepted Movember 2, 2008

ABSTRACT

The NAR online Molecular Biology Database Collec-
tion is a public resource that contains links to the
databases described in this issue of Nucleic Acids
Research, previous NAR database issues, as well as
a selection of nther molecular biology databases

Bful fo the molecular biologist. The 2007 update
includes 968 databases, 110 more than the previous
QQe. Many databases that hawve been described in
ear &S 5
maries, which refl&l gTe
instances, an expanded scope of these databases
The complete database list and summaries are
available online on the Nucleic Acids Research
web site hitp:/nar.oxfordjournals.org/.

total database list, which again held very nicely and showed
surprising resilience.

In the comment to the last vear’s release of the NAR data-
base collection (1), T have discussad the citation rates for vari-
ous papers in the 2004 NAR datahase issue and noted that the
high-citation rate of certain databases reflects their worldwide
acceplance as de facto standards of protein functional anno-
tation [UniProt, hitpdfeww.uniprotorg, Noo 318, Ref. 2],
omain  structure  [hitpaYwww sanger.ac.uk/Softw are/Plam/,
. 210, Ref. 3] and biomedical terminology [Gene Onto-
2y, httpaiweww geneontology orgd, Mo, 487, Rel. 4] How-
ever, citation data can be biased: e.g. in many articles use
of mnformation from publicly available databases is acknowl-
edged by providing their URLs, or not acknowledged at all,
Beddes, some databases could be cited on the web sites
and in new o obscure journals, not covered by the IS1
Citation Index. With this in mind, I have tred here to use
additional metrics for assessing the popularity of the NAR




Can Biotechnology really be computational?
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Keeping Up With The Human Genome
Google engeDU - 37 min - Dec 7, 2006
http://video.google.com/videoplay?docid=-3068967863312207867

Mysteries of the Human Genome
Google engeDU - 1 hr 3 min - Oct 23, 2006
http://video.google.com/videoplay?docid=-4253577361254801147

Grid-based Integrated Bioinformatics Systems for High Throughput
Google engeDU - 45 min - Sep 15, 2006
http://video.google.com/videoplay?docid=86918197086997488

Open Source Drug Discovery for Neglected Diseases
Google engeDU - 50 min - Apr 7, 2006
http://video.google.com/videoplay?docid=-6203430655396416135




Can Biotechnology really be computational?
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How is it to work in a Biotechnology company?
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How are the companies in Biotechnology?

} Biotechnology & Drugs: Company Rankings | Reuters.com - Microsoft Internet Explorer
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Are there jobs in Biotechnology?
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Are there jobs in Biotechnology?
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[T Busineszs Development Manager

novo nordisk

ADNVERTISEMEMT
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Employer: PROTEUS

Location: Mimes, France

Date: Jan 25, 2007

recomhbinant proteins, The mission consists to sale PSI services mostly to pharmaceutical groups and biotechnology
companies, The two different sales zones for the positions are @ - Central... read more

[T Head Library Technology
Employer: f-star
\ Location: Vienna, Austria &-1010
Various Professor Date: Feb 01, 2007
& Lecture.r antibody therapeutics. The company was founded by highly experienced antibody researchers and biotechnology
positions available executives and has recently closed a venture capital financing round with... read more

[T Scientist
Employer: Amgen
Location: Seattle, Ca
Date: Jan 17, 2007
Amgen Scientist As the largest biotechnology company in the world, &magen offers the chance to truly innovate and
contribute to the big picture in science, Qur R&D focus on nephrology,... read more

Professor of [ Associate Scientist

Translational Medicine. Employer: Serono

Click here to apply Location: Geneva, Switzerand

Date: Dec 20, 2006

Serono Associate Scientist Culture of the Possible, Serono is a global biotech company with aver 4,750 employees,
in 44 countries, It is dedicated to developing innovative treatments... read more

[T Multiple Science Jobs
Employer: Amyris Biotechnologies
Location: Emeryville, C& 94608
Date: Dec 20, 2006
Armyris Biotechnologies is a small biotechnology company leveraging the power of synthetic biology for microbial
production of fine chemicals and next-generation biofuels. We are seeking... read more

[C Director
Employer: Med BioGene Inc.
Location: Yancouver. Canada
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Biotechnology in Europe

Europe’s newest companies (under 5 years old)
are dotted around the continent
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