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Elucidation of structure-function relationship by controlling the association of
magnetoreceptor protein complex
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The ISCA1 protein, together with the cryptochrome protein, may play a role
in the mechanism of magnetoreception. In order to clarify the structural and physical properties of
ISCAL, we performed the small-angle X-ray scattering analysis under both applied and non-applied
magnetic fields. We found that (1) the pigeon’ s ISCAL molecule exhibits the structural polymorphism

and forms two types of protomers (spherical and rod-shaped), (ii) the spherical 1SCA1 molecule
forms columnar oligomers and can bind iron-sulfur clusters on the oligomer’ s interface to increase
its magnetic susceptibility and magnetic anisotropy, and (iii) the growth of ISCA1 columnar oligomer
is controlled by magnetic field. These findings will contribute to the understanding of the

molecular basis of magnetoreception.
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