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Diatoms are unicellular photosynthetic algae that build-up
a silica shell by condensation of mineral precursors taking up
from the environnement, thus playing a key role in the
geochemical cycle of silica. While recent progress have been
made in the understanding of the biomineralization process at
the molecular level [1], the interactions of the cells with their
environment is still poorly understood.

In order to model the cell-mineral interface, diatoms were
entrapped in silica gels. These mineral hosts are obtained by
condensation of silicates in water, at room temperature and in
pH conditions compatible with cell encapsulation [2]. The
influence of gel strength and cell density on the behaviour of
entrapped diatoms was studied by optical and electron
microscopy, as well as fluorescence spectroscopy.

These studies show that entrapped diatoms can maintain
photosynthesis activity over several days. Moreover, up to 3
cell division could be observed within the gels. The possibility
for diatoms to use silica from the environment to synthesize
new shells will be discussed.
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Biominerals are composite materials consisting of
inorganic mineral intimately associated with an organic
matrix. It is now recognized that this organic matrix plays a
key role in the control of crystal nucleation and growth and is
responsible for the physico-chemical properties of these
biomaterials. However, the molecular mechanisms by which
biominerals are formed are still unclear.

We use scleractinian corals and fish otolith as two
complementary experimental models, since they provide
unique opportunity to study simultaneously physiological
aspects of organic matrix formation and its incorporation into
the biomineral. The Centre Scientifique de Monaco has
developped for more than ten years a system allowing to
maintain and propagate coral microcolonies under controlled
conditions. This enables us to study diurnal variation of
organic matrix secretion into the skeleton. In order to
characterize organic matrix, we set up a protocol to optimize
its extraction and to analyze the molecular components by
specific biochemical approaches, in particular for protein and
polysaccharide detection. Such an approach will be useful to
establish the relationship between periodic biomineral growth
and organic matrix secretion.

In determining the pattern of matrix secretion, we aim to
contribute to the comprehension of how organisms control the
formation of a specific mineral polymorph and at long term,
to find biological markers that can be used as environmental
records in paleoclimatology (in the case of Scleractinian
corals), or as indicators of fish growth in halieutic sciences (in
the case of fish otolith).



