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Motion of eukaryotic flagella are regulated by various cellular signals, such as Ca’* and redox
(reduction-oxidation). However, quantification of those signals in live flagella has not been carried out because
of several technical difficulties. For example, some fluorescent sensor proteins for those signals are not suited
for quantitative analysis, because those proteins’ excitation peaks are single and ratiometric analysis is difficult.

Recently, we analyzed the function of a protein complex called the Outer Dynein Arm Docking Complex
(ODA-DC) that underlies the periodic binding of dyneins to the flagellar microtubules in the green alga
Chlamydomonas. We came up with the idea of fusion of the sensor proteins to the ODA-DC, which makes the
density of the sensor proteins constant not only along the length of flagellum but also between cells.

First, we fused Oba-Qc, a recently developed redox-monitoring fluorescent protein.

Fluorescence signals from flagella in live cells, calibrated against the fluorescence from the samples in buffers
of known redox potentials, determined the redox potential to be ~-250 mV in the light and ~-280 mV in the
dark. This is the first estimation of redox potential in the live flagella.

Next, we tried to fuse GeNL60, a recently developed Ca’'-monitoring luminescent protein, to the ODA-DC.
However, GeN60-fused ODA-DC was not introduced into flagella, probably because of proteylysis. Currently
we are trying to find a suitable Ca2+ sensor protein suited for expression in Chlamydomonas cells.




