The IUPS Physiome Project

Past, Present and Prospects

Denis Noble
University of Oxford

IUPS2009Satellite Symposium
Building the VPH Community

Sunday 26 July 2009




The Physiome Project

Some history
Multi -level nature

Future



The Physiome Project

Origin of the name: Jim Bassingthwaighte



1997

Launch of The
Physiome Project
of IUPS

http://www.physiome.orgz
At 1997 IUPS Congress in St Petersburg

Meetings at IUPS 2001, I[UPS 2005, IUPS 2009



VPH : Where i1t all began

TOWARDS VIRTUAL PHYSIOLOGICAL HUMAN: MULTILEVEL MODELLING AND SIMULATION OF THE HUMAN
ANATOMY AND PHYSIOLOGY - WHITE PAPER - edited by DG INFSO & DG JRC - November 2005

Final document of the
Workshop:

NTowards virt
human: Multilevel modelling

and simulation of the human VIRTUAL PHYSIOLOGICAL HUMAN
anatomy and p White paper

Barcelona, 12 June 2005

NovemBER 2005




World Integrative
Research Initiative

you are here: home —* biomed town —* virtual physiological human square = world integrative research initiative = wiri_agreement
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[F] The 2nd MEI
International
Symposium. The
Worldwide Challenge to
Physiome and Systems
Biology
lcho-kaikan, Osaka
Unversity, Suita, Osaka,
Japan,
2007-12-07

[ig] xn: Pacific

Symposium on

Biocomputing
Fairmond Orchid, Big
Island of Hawaii,
2008-01-05

[§] Technical Meeting
LHDL
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last edited b months ago by vicecontl

The World Integrative Research Initiative

=5

The undersigned organisations agree that a paradigm shift is necessary in the way in which biemedical
research is carried out. It is necessary that laboratory and clinical observations are accumulated and
made accessible to all those who can use them to develop or to validate new hypotheses; it is
necessary that the knowledge we have on a sub-system, a certain dimensional scale, or a certain
biophysical aspect can be formalised and interconnected to others that are being developed on
contiguous sub-systems, scales, domains. We call this new approach Integrative Biomedical Research.

The undersigned organisations agree to foster by all means an international collaboration aimed to
promote the development of Integrative Research in biomedicine by pursuing collectively or
independently the following common goals:

» Common Objectives

= Call the same things by the same name: consensus on definitions

= Define and constantly revise the goals of the Integrative Research Initiative

= Develop descriptions of the expected results, and of their impact on the life of humanity
= Research Challenges

= Promote consensus over the grand challenges Integrative Research poses

= Suggest research and technological development objectives considered essential for success of
the Integrative Research Initiative

u Resources Required

= Maintain an Integrative Research Investment Monitor which lists all Integrative Research projects
and the relevant resources invested on them

Develop a lobbying strategy that allow the World Integrative Research Initiative to support
integrative research within public and private grant agencies

= Start a collective open source software project for supporting this integrative research initiative
= Promote studies on long-term sustainability and related business models
u Ethical, Legal and Gender fssues

= Maintain the GEL (Gender-Legal-Ethical) observatory to monitor the legal barriers to the
development of Integrative Research

u Interoperability

= Develop standards that ensure the federation of digital libraries and repositories relevant to the
Integrative Research Initiative




Osaka Accord

The Osaka Accord on Worldwide Integrative
Biomedical Research Cooperation
signed in Osaka, Japan, on 8 December 2007



But the idea I1s not new

It began in 1628 !

EXERCITATIO

ANATOMICA DE

'MOTV CORDIS ET SAN-
| GVINIS lglvgiNlMALI-

GVILIELMI HARVEI ANGLI,
Medici Regis €5 Profeforis eAnatomis in Col-
legio Medicorum Londinengs.

ANNO M, DC. XXVIL 5
e

Sumptibus GV ILIEL MI HTZERﬁ PR
a 0, /4%

/ PE
At
.5/

ORDIS, 1628

William Harveyde Motu Cordis



Int. J. Mol. Sci. 2009, 10, 1658-1660: doi:10.3300/ijms10041658

International Journal of
Molecular Sciences
ISSN 1422-0067
www.mdpi.comjournal/ijms

Commumnication

Origins of Systems Biology in William Harvey’s Masterpiece on
the Movement of the Heart and the Blood in Animals

Charles Aunffray * and Denis Noble *

He e proceeds with a numer.|
guantitative estimation of the parameters and of their
variation: the volume of blood in the heart, the volume of
blood ejected from the left ventricle into the aorta at each
contraction, the number of contractions in half an hour or a

day.



Without the mathematics, the conclusion would not have been reached. But He
went even further. From the prediction of his calculation he proceeds to the ke
experiment. The calculation predicts that the body should empty itself of blood
half an hour if the blood is prevented from circulating:

AThis i1is also clearly to be see
creatures, for not only if the great artery be cut, but, as Galen proves, €
In man himself, if any artery even the smallest be cut, in the space of a
half an hour, the whole mass of

This is the iteration between theory and experiment that is essential to success
Systems approach today as it was al
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On mathematics

NThe most usef ul pat
medicine to follonoww Is to seek to
discover new facts instead of trying to
reduce to equations the facts which science
al ready possesse

Je cractuellement6actuell ement | a vo
et pour la médecine est de chercher a decouvrir
des faits nouveaux, au |

en equations ceux que la science possede.



BUT

Nt he application of
natural phenomena is the aim of
all science, because the expression of the laws
of phenomena shoul d al v

Cette application des mathématiques aux phénomenes naturels est le but
de toute science, parce gque |
phénomenes doit toujours étre mathématique.

Il faudrait pour cela, que les données soumises au calcul
fussent des résultats de faits suffisamment analyseés,
de mani re 7 °tre s3%Hr qgqudbdon
les conditions des phénomenes entre lesquels on
veut établir une équation.



Early models
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