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§１．研究成果の概要 

 

Our current research focuses on cryptochrome radical pair dynamics, structural changes, and 

protein-protein interactions. A home-built fluorescence-based microspectroscope designed for 

investigating the above focal points of our research is fully operational. The novel fluorescence 

fluctuation spectroscopic technique (M-FFS, magneto-fluorescence fluctuation spectroscopy) was 

developed for observing magnetic field sensitive protein-ligand (flavins) dynamics approaching the 

single photon level (SPAD detection). This technique allows fluorescence correlation spectroscopy 

(FCS), Förster resonance energy transfer (FRET), fluorescence anisotropy, and magnetic field 

effects on 65 molecules in a 0.54 fL volume, moreover, magnetic field effects revealed hidden 

interactions between proteins and flavins whilst controlling the rate of photodegradation with sample 

flow under continuous irradiation. This work is now being revised for publication. An 

experimental/theoretical investigation into ErCry4a (Erithacus rubecula) homo-oligomerisation 

incorporating native-mass spectrometry and proteomics experiments (with collaborators in Oxford 

and Oldenburg) and molecular dynamics simulation (L M Antill and Oldenburg) is near submission. 

Other work includes model protein-ligand complexes for investigating low field effects for better 

understanding magnetoreception, which is also near submission. Cryptochrome oligomerisation and 

structural changes expressed in HeLa cells are currently being investigated with the above 

techniques (both SPAD and EMCCD detection). Protein synthesis is now reaching the final stages 

of purification. 


