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EUACTIVITIES IN
SYSTEMS BIOLOGY

With the rise of genomics and the accumulation of large
amounts of data, a new systems-based approach to biology
has emerged. Researchers are increasingly realising that
our bodies cannot be subdivided down into independent
components, but rather, genes, proteins, cells and organs
interact with each other and the environment in complex
ways. Systems biology aims to shed new light on these
interactions by integrating data from different disciplines
into biological models with the power of computer science,
mathematics or engineering for the holistic understanding of
health and disease.

Between 2004-2010, the European Commission's Framework
Programmes FPE /FP7 through the Health cooperation theme,
have supported with over EUR 400 million, more than 60
collaborative research projects in the area of Systems biology
and its applications to medical questions.

The Multidisciplinary nature of Systems biology

* Modern Biology
(bioinformatics, genomics,
proteomics, transciptomics,

metabolomics...)

® Engineering sciences
(tech. dev.)

e Mathematics and
Computational modelling

e Clinical research/
Medical research

FROM SYSTEMS
BIOLOGY TO SYSTEMS
MEDICINE

Despite major technological advances in the biomedical field,
there are still obstacles that separate Systems biology from
medical applications.

Systems medicine is the application of Systems biology
approaches to medical research and medical practice.

Its objective is to integrate a variety of biological/medical data
at all relevant levels of cellular organization using the power
of computational and mathematical modelling, to enable
understanding of the pathophysiological mechanisms,
prognosis, diagnosis and treatment of disease.

The major challenge for the future is how Systems biology
can contribute to changing the medical paradigm in order to
build the foundation for a prospective medicine that will be
predictive, personalized, preventive and participatory.

Systems l
medicine

Mammalian cells & tissues

Systems

biology Cells: yeast/bacteria

Biological pathways

Functional genomics & large scale data-gathering in health & disease
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SOME EXAMPLES
OF FP7 FUNDED
SYSTEMS BIOLOGY
COLLABORATIVE
PROJECTS

Apoptosis Systems biology applied

to cancer and AIDS. An integrated

approach of experimental biology,
APO-SYS  data mining, mathematical modelling,

biostatistics, systems engineering and

molecular medicine

EC Funding: 11.000.000 €

http://www.apo-sys.eu/

Mathematical modelling of beta-catenin
and ras signalling in liver and its impact
CANCERSYS on proliferation, tissue organization and
formation of hepatocellular carcinomas
EC Funding: 2.992.024 €
http://www.ifado.de/cancersys/

Clinical needs

| Understanding human diseases

Systems Biology of T-cell Activation
in Health and Disease

SYBILLA EC Funding: 11.100.000 €
http://www.sybilla-t-cell.de/simple_layout/
content.htm

New Algorithms for Host Pathogen
Systems Biology

UNDER NEGOTIATION

Indicative EC Funding: 2.968.825 €

PATHOSYS

Systems Biology of Stem Cells and
SYBOSS Reprogramming
EC Funding: 10.530.000 €
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