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Many animals and plants are known to utilize a weak magnetic field such as geomagnetic field. A strong possibility
is suggested that blue-light photoreceptor protein, cryptochrome plays as one of the high-sensitive magnetic sensors,
and by having such sensors in their retinas, avian birds are assumed to be able to migrate toward correct direction.
The mechanism is presumed that when flavin adenine dinucleotide (FAD) in cryptochrome is irradiated with
blue-light, electron transfer occurs from tryptophan, and the consequent radical pair induces the efficiency of
reaction to be detectable albeit with weak magnetic field. Flavoproteins in biological systems has been reported to
form singlet-born radical pair between flavin and tryptophan in a series of photochemical reactions. This study was
aimed to construct a realistic artificial model system using flavin moiety as a photoreceptor, in that it follows the
same reaction pathway as the biological system, i.e., the subsequent singlet-triplet transitions of a radical pair is
specifically affected by a weak magnetic field. Time-resolved electron paramagnetic resonance (EPR) measurements
using the duplex of tryptophan-containing peptide nucleic acid paired with flavin-containing DNA, constructed in
this study revealed a polarization pattern of emission (E) / absorption (A) in the region of 3450 G after laser
irradiation under the conditions of 10% DMSO aqueous solution at 5 °C. This result suggests that the radical pairs
are generated as reaction intermediates and the singlet state is the precursor as well as the protein, i.e., the artificial
model system was successfully constructed. The radical pairs show relatively long lifetime at present, further, it is
possible to precise arrangement of amino acids (tryptophan triad, tyrosine and asparagine), which has been reported
to be involved in electron and proton transfer reaction in biological systems. Based on the above-mentioned findings,
positive results can be expected for DNA system and the study is in progress, although the synthesis is difficult. By
the future approach of this study, it is expected to clarify the correlation between the structure-magnetic sensing
function, and to lead to new basic knowledge on the magnetoreceptive function in the living body and the
development of materials that can utilize weak magnetic fields.




