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In  the  field  of  biomineralization,  the  close  relationship  between  the  presence  of
biomaterials  associated  to  the  growth  of  minerals  offers  an  undisputed  way  for
studying new hybrid growth mechanisms. In this exciting field, the goal of the project
is  to  unravel  and  quantify  the  role  of  the  main  processes  that  are  involved  in
biomineralization by using an original  combination of experimental analysis at  the
nanometer  scale  and  theoretical  modelling.  Our  methodology  is  based  on  a
complementary study involving multiscale numerical simulations or modelling and in-
situ  transmission  electron  microscopy  experiments  to  be  performed  on  model
systems close to the theoretical ones. In order to be able to theoretically address
short/small and long/large time/space scales, a method will be used that combines
classical  and  quantum methods  requiring  a  cross-setting  parametrization  of  both
kinds of methods. The experimental approach will monitor the evolution of the in-situ
TEM in a sealed liquid cell thus providing “live” information on the involved process.
The first system to be studied will be the biogenic calcite crystals (Fig. 1) that are
synthetized in the presence of some acidic proteins and/or polysaccharides that are
encountered  in  marine  invertebrates.  The  role  of  these  molecules  played  in  the
nucleation  and  growth  processes  will  be  determined  by  associating  the  organic-
inorganic interface to the polymorph and symmetries produced. By generating in the
microscope  an  environment  able  to  mimic  the  “natural”  synthesis  medium,  the
approach  will  be  extended  to  the  study  of  the  growth  of  magnetite  crystals
synthetized by magnetotactic bacteria; this will certainly allow realizing considerable
progress  in  the  understanding  of  the  biomineralization  process.
The  PhD  student  will  work  within  the  scientific  context  of  the  LIA  “AEMB”,  an
international collaborations, established by Prof. O. ERSEN (IPCMS), with Prof. M.
FARINA from the Federal University of Rio de Janeiro, Dr. A. ROSSI from the “Centro
Brasileiro de Pesquisas Fisicas” (Brazil) and Dr. H. BULOU (IPCMS).
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Figure  1:  Scanning  electron  micrograph
of a sagittal triactine spicule of P. magna
[1].
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