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For solving crystallographic biomolecular structures
sometimes crystals simply do not diffract good enough.
Post-crystallization treatments aim to overcome this
situation by adjusting the environmental variables of the
crystal in order to improve the diffraction quality. One
strategy used in our laboratory is crystal dehydration by
Free Mounting System (FMS) technique (1). Using CO
dehydrogenase (CODH) crystals as a model of
improvement by dehydration we characterized the use of
a novel devise to control relative humidity (rh) based on
Infra-red laser (2). Interestingly the dehydration process
of CODH shows two stages, with the last one, the more
stable and well diffracting state (3). On the other side,
depending on the crystal system, dehydration could
causes loss of diffraction, one example is tetragonal
crystals of lysozyme. We compare the different states to
explain how the transformation occurs. Not just protein
crystals can be dehydrated, but also DNA crystals can be
subject of this approach. We used origami DNA crystals
to study crystal transformation, analyzing several
variations of the constructs like different ending of the
strands. We found that crystal transformation in the case
of improvement is accompained by a cell dimension
contraction and the formation of new crystal contacts. In
the case of deterioration, there is also a contraction of unit
cell dimension but there is a reorganization of crystal
contacts keeping the symmetry. Using the laser we can
evaluate transformation in terms of kinetics or diffraction
quality. Evaluating these crystal systems we aim to
explore the structural basis of crystal transformation and
also to develop the laser technique to control water
content in crystal systems exploring possible advantages
over the current relative humidity control techniques.
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Figure 1. Lysozyme transformation. A, correpond to 96% rh. B,
first intermediate state at 91% rh. C, final state, below 91% rh.
Lower panel, shows the curve of dehydration measured by back
projections of the red square in the upper panel. Constant laser
power of SW and increasing frequency up to 1000 Hz.
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