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Phototropins are essential blue-light photoreceptors in plants and algae1. They play a key 
role in mediating many light-driven functions like chloroplast movement, phototaxis,  and 
phototropism2-4.  In  the  two  well-studied  organisms,  Arabidopsis  thaliana and 
Chlamydomonas  reinhardtii, two  photosensory  LOV  (Light,  Oxygen,  Voltage-sensing) 
domains are associated with the chromophore FMN (flavin mononucleotide) and regulate a 
kinase domain5,6.  Upon illumination, a covalent bond is  formed between the FMN and a 
conserved  cysteine  residue,  ultimately  activating  the  phototropin   kinase  domain  and 
translating the light signal into a chemical one.

Despite  their  important  biological  roles,  no  high-resolution  structure  of  full-length 
phototropins is currently available. To address this, we aim to utilise single-particle cryo-EM 
to reconstruct the structures of A. thaliana and C. reinhardtii phototropins. Furthermore, we 
plan to implement time-resolved single-particle cryo-EM to resolve the distinct intermediate 
states involved in their photocycle. 
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