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Step Velocities of Protein Crystals in Ground-based Convection Free Experiments
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Abstract: Convection flows induced by formation of solute depletion zone around growing protein
crystals are visualized to clarify the reason why step velocities of a hen egg-white lysozyme
(HEWL) tetragonal crystal grown at a ceiling position (top wall of a growth container) are not
different from those at a sitting position (bottom wall of the container). Parabolic flight
experiments revealed that flow rates of polystyrene particles (as marker particles) around a ceiling
crystal do not indicate zero at hyper gravity conditions, and the particles completely stop at zero
gravity, although the flow rates show slightly less values than those around a sitting crystal. Ceiling
experiments cannot reproduce the effective suppression of convection flows around growing
protein crystals in microgravity at this stage. Thus microgravity experiments are still indispensable

to attain complete convection free conditions.
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Experimental setup in MU-300 rack. An
inverted microscope is fixed on a vibration

Fig.1

control device. Precise focus adjustments
during parabolic flights are achieved by using
a piezo stage.
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Fig.2 Visualization of convection flows around a
growing crystal at a ceiling position. (a) A
marker particle (in a white circle) moves along
the white arrow. Scale bar represents 30 um.
(b) Vertical positions (mm) of the marker
particle with time (s). Flow rates of the marker
with

acceleration values.
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Fig.3 Flow rates V of marker particles around the
same crystal at ceiling (H) and sitting ([1)
positions with gravitational acceleration values
G.
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