
in an acidic environment were performed to
analyse the iron-uptake and release mecha-
nisms of the protein and to gain a better
understanding of how it binds with heavy
elements, such as uranium. The iron-com-
plexation site comprises four amino acids
and one carbonate molecule (Figure 4). This
type of study may assist, in the long term, in
the design of biomimetic molecules for the
decorporation of radionuclides.
Simulation has a promising future in biology.
Substantial advances have been made in the

past few years due, to a large extent, to the expo-
nential growth in the power of computers and
improvements in simulation techniques. Today,
simulation is a significant complement to expe-
rimental approaches, since real problems of
fundamental interest can be tackled routi-
nely. Undoubtedly, this trend will become more
marked, leading simulation to contribute fully
to the current revolution in biology. ●

Martin J. Field
Jean-Pierre-Ebel Institute

of Structural Biology
CEA–CNRS–UJF

Life Sciences Division
Grenoble
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 complexation
site

iron

Figure 4. Three-dimensional
structure of transferrin with, at

center, shown as rods, the amino
acids (carbon atoms in green,

nitrogen in blue and oxygen in
red) involved in complexation of

iron (orange). The remainder of
the protein is shown in a ribbon

representation, with α helices
(red and yellow) and β sheets

(blue arrows). The complexation
site is in the hinge region of

the protein that permits the site
to open and close thus explaining

the mechanism of iron
complexation and release.

David Rinaldo (CEA-CNRS-UJF/IBS/Molecular Dynamics Laboratory) 

(4) Heavy metals are metals with a density
greater than 4.5 g.cm–3. They include zinc
(7.14), cadmium (8.6) and lead (11.35).

Molecular modeling

Researchers in biology, chemistry and the physics of materials
increasingly use computational tools that enable them to model
the behavior of molecules as a function of their structure. The
accuracy of these approaches is now such that they are
employed for the design of molecules and materials with spe-
cific properties.
A broad range of theoretical tools is available, including those
based on the methods of quantum chemistry, grounded mole-
cular mechanics and molecular dynamics.
Quantum chemistry is grounded on the laws of quantum
mechanics and serves, above all, to describe the electronic
structure of molecules. This is important for the understan-
ding of processes such as chemical reactions.
Classical molecular dynamics simulates the motions of atoms
in molecular systems, and the evolution of their spatial confi-
guration, using the equations of classical mechanics. It gives
access to structural, dynamic and thermodynamic properties.
Like quantum chemistry, molecular mechanics is a method
that enables the investigation of the structure and behavior of

C

molecules but it is less costly, faster and can be used to describe
systems consisting of thousands of atoms, such as biological

macromolecules.

Representation of the electrostatic potential around the molecule,
bis-triazinyl-pyridine (BTP) calculated by a quantum-chemical
method. This molecule was developed for the Sanex process that
separates actinides and lanthanides.

CEA/DEN/J.-P. Dognon
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