
 

Bare bones of crystal growth: Biomolecules
enhance metal contents in calcite

October 31 2008

From shells to bones, the skeletons of organisms contain small amounts
of impurity elements such as magnesium. Because the levels of these
elements provide important clues to past environments, a considerable
effort has focused on understanding how to relate impurity contents to
the ancient environments in which an organism lived.

In the October 31 issue of Science magazine, Allison Stephenson, a Ph.D.
candidate in geoscience, and Patricia Dove, professor of geoscience in
the College of Science at Virginia Tech, and colleagues report that a
hydrophilic peptide, similar in character to those found in calcifying
organisms, significantly enhances the magnesium (Mg)-content of
calcite.

"We knew from another study in our group (Elhadj et al., 2006, PNAS)
that the chemistry of simple peptides as well as proteins could be tuned
to control crystal growth rate and change crystal morphology," said
Dove. "From that understanding, we realized that the water-structuring
abilities of certain biomolecules could also influence the amount of
impurities that can go into minerals."

"All organisms use proteins to grow minerals into complex shapes with
remarkable functions," said lead author Stephenson. "But this finding is
especially meaningful for geologists because Mg-content in carbonates is
used as a 'paleo thermometer'. That is, we know that Mg content
increases with temperature, but now we see that certain biomolecules
could also affect those 'signatures'. The findings raise questions about
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the interplay of different factors on metal-contents in biominerals."

The findings also offer new insights for materials synthesis because a
high degree of control on impurities is often necessary to give specific
properties such as strength or electrical conductivity. By using
biomolecules, it may be possible to tune impurities to desired levels,
Dove said.

"Also, this basic research suggests new ways of looking at biochemical
origins of pathological skeletal mineralization, and whether local
biochemistry could influence the uptake of toxic metals into human
skeletons," Stephenson said.

Source: Virginia Tech
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