This article was downloaded by:

On: 14 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Molecular Simulation

Publication details, including instructions for authors and subscription information:

M 0 L E C U L A R http://www.informaworld.com/smpp/title~content=t713644482
SIMULATION |, ..

W. F. Van Gunsteren

egonal Editor
E-Rudd. A fucne, 5.6 Bh

To cite this Article Van Gunsteren, W. F.(1993) 'Editorial', Molecular Simulation, 10: 2, 73 — 74
To link to this Article: DOI: 10.1080/08927029308022159
URL: http://dX.doi.Org/IO.1080/08927029308022159

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.coniterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713644482
http://dx.doi.org/10.1080/08927029308022159
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 36 14 January 2011

Downl oaded At:

Molecular Simulation, 1993, Vol. 10(2-6), pp. 73-74 ©1993 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

EDITORIAL

When considering the development of science, three transition periods may be
distinguished. About six centuries B.C. the old Greeks, like Thales and Pythagoras,
brought about the concept of a theory to describe observed phenomena. About 2000
years later the Renaissance saw the emergence of a systematic use of experiments
to validate theory, a famous example being Galileo’s falling stones experiment.
Nowadays, we benefit from the transition to the systematic use of computers to
validate theory. It has been made possible by the rapid and sustained increase of
computing power over the last decades: a factor of ten per 5 years at constant costs.
This implies that when the years pass by, ever more complex chemical and physical
phenomena can be tackled by computational means. One of the areas of rapid
development is the simulation of chemical or physical processes on a computer. For
example, the computer has almost completely replaced the wind tunnel in aircraft
design, and the flow tank in ship design. Will it also replace chemical experiments?
Fortunately not. The basic laws governing the behaviour of atoms and molecules
are known, but so difficult to simulate with the required accuracy, that a replace-
ment of chemical experiments is completely out of reach. The goal of molecular
simulation is rather to provide insight in cause/effect relationships at the atomic
level by performing controlled computer experiments. The challenge to the com-
putational chemist is thereby not to wait for ever faster computers, but to propose
more clever algorithms, based on simpler yet reliable approximations of the basic
laws of atomic and molecular physics, in order to improve his model description
of physical or chemical phenomena.

Over the past decade computer simulation of proteins and other biochemically
relevant molecules has emerged as a rapidly growing area of research. The method
of molecular dynamics is used to probe equilibrium properties, e.g. binding con-
stants of biomolecular complexes, to predict the conformation and stability of parts
of proteins or protein mutants. The Special Issue on molecular simulation in
biochemistry and pharmacology is meant to give a picture, or snapshot (to use
simulation terminology), of the use of computer simulation techniques in bio-
chemistry and pharmacology. A variety of topics is treated. The availability of
accurate, yet simple force fields for biomolecular systems is of crucial importance.
This is the subject of the first three papers: those of Grootenhuis and Haasnoot,
of Stouten et al, and of Schiffer e al. Given a force field, protein structure predic-
tion can be attempted, either from scratch or using experimental data or the struc-
ture of a homologenous protein. This problem is treated in the papers of Bruccoleri
and Havel. The understanding of the interaction between molecules forming a
molecular complex is a determining factor in drug design, as is discussed by Guber-
nator et al. Methodology to compute free energy differences and its application to
proteins is the subject of the papers of Mezei, Edholm and Ghosh, and Elofsson
and Nilsson. The diffusion of a superoxide ion into the active site channel of the
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enzyme superoxide dismutase is simulated by Wong et al. Schlitter et al. use
molecular dynamics to simulate a conformational transition process in insulin, and
Mehler er al. address differential calcium binding to the protein Calbindin. The
larger time scale motions of a phosphatidylcholine bilayer are probed in nanosecond
simulations performed by Stouch. The last two papers of the Special Issue consider
the use of neutron and X-ray diffraction data when studying the structure and
dynamics of biomolecules. Taken together, the 15 papers of this Special Issue
illustrate the type of problems and applications that are currently investigated in
the area of computational molecular biochemistry and pharmacology.

It is a pleasure to thank all authors for their efforts to bring about this Special
Issue.

W.F. van Gunsteren



