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We investigated an effect of short pulse laser irradiation on protein crystallization in supersaturated solution.
Effective crystallization of a protein molecule was confirmed by applying a femtosecond laser. We call this
process laser irradiated growth technique (LIGHT). Protein crystals were obtained by LIGHT from normally
uncrystallized conditions. Experimental results indicate that protein nucleation depends on the laser-irradiated
conditions, and thus we must optimize the laser condition to obtain high-quality protein crystals. The crystal-
lization will be promoted by nonlinear phenomena of the femtosecond laser. However, the mechanism is not
clear. The challenge is to investigate what really happened.
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Fig. 1 Experimental setup for nanosecond or femtosecond
laser irradiation.
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Table 1 Experimental result of hen egg-white lysozyme crys-
tallization by femtosecond laser irradiation at

287K. .
Laser frequency No
20 50 100 500 1000
(Hz) irradiation
Effect No No  Crystallized Crystallized Denatured Denatured
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Fig. 2 Experimental setup for femtosecond laser irradiation
using amicroscope.
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Fig. 3 Photograph of the protein crystallization plate
(Cybox, Japan) with dimensions of 47 x 35 x 5 mm3,
The plate enables us to irradiate a laser beam and
apply asmall amount of sample solution for sitting-
drop vapor diffusion.
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Fig. 4 Comparison of the glucose isomerase crystallization
results from sitting-drop vapor-diffusion experiments
at 291K. A glucose isomerase crystal was obtained
by LIGHT from normally uncrystallized conditions.
(a) Laser irradiation, day 1. (b) Laser irradiation,
day 7. (c) Without laser irradiation, day 1. (d) With-
out laser irradiation, day 7. The scale bar represents
500 pm.
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