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A. Personal Statement
My research interest is how ion channels (e.g. Hv1/VSOP) regulate cellular functions.

B. Positions
Positions

2020 — Present Associate Professor, Department of Physiology, Graduate School of Medicine, Osaka
University, Suita, Japan

2012 - 2013 Research fellow in Sergio Grinstein Lab, Department of Biochemistry, University of Toronto
and Cell Biology Program Hospital for Sick Children in Toronto

2008 — 2020  Assistant Professor, Department of Physiology, Graduate School of Medicine, Osaka
University, Suita, Japan

C. Contributions to Science

1. Voltage-gated proton channel, Hv1/VSOP, in neutrophils. Voltage-gated proton channels Hv1/VSOP
were discovered in Okamura lab. We demonstrated that Hv1/VSOP helps ROS production mediated by
NADPH oxidase using Hv1/VSOP-KO mice (Okochi et al., BBRC 2009). We also found two novel functions of
Hv1/VSOP in addition to ROS regulation; One is the inhibition of granule secretion by Hv1/VSOP in
neutrophils, which leads to less HOCI production (Okochi et al., JLB 2016). We also found that Hv1/VSOP-KO
mice challenged by fungi exhibit severe inflammation in the lung (Okochi et al., JLB 2016), which is probably
mediated by excess granule secretion. These findings were introduced in the Editorial of JLB (Robert A. Clark.
Proton pathway paradox: Hv1 H+ channel sustains neutrophil Nox2 activity, yet suppresses HOCI formation.
JLB 2016 99:1-4). The second is the inhibition of chemotaxis by Hv1/VSOP in neutrophils. We found that
Hv1/VSOP inhibits the migration to lower concentrations of fMLF through the regulation of ERK activity (Okochi
et al., JLB 2020). While Hv1/VSOP maintains ROS production to eliminate pathogens in neutrophils, the
channel plays a role in avoiding excess inflammation through the inhibition of granule secretion and
chemotaxis in neutrophils.
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2. Significance of Hv1/VSOP dimerization in ER. Hv1/VSOP forms dimer, which is necessary for cooperative
gating and steeper voltage dependency. We found another role of dimerization of Hv1/VSOP; dimerization of
Hv1/VSOP takes place in the ER, which leads to the retention of the protein in the ER (Okochi et al., Biophys
J 2024).

1. Okochi Y*, Jinno Y, Okamura Y*. Dimerization is required for the glycosylation of S1-S2 linker of
sea urchin voltage-gated proton channel Hv1. Biophys. J. 2024 Jul 31:5S0006-3495(24)00493-4.
doi: 10.1016/j.bpj.2024.07.034.

3. Establishment of phagosomal membrane potential imaging in phagocytes. To understand the role of
membrane potential in the endomembrane, we are trying to measure the membrane potential on phagosomes
using a fluorescent voltage probe. (no references).

4. Molecular mechanisms of thermotaxis in C. elegans (doctoral thesis). To understand the mechanisms
of thermotaxis behavior in C. elegans, we screened thermotaxis-defective mutants by the EMS method and
obtained many mutants. We found that nPKC-epsilon/eta TTX-4 regulates sensory signals, thermosensation,
olfaction, and osmosensation in C. elegans (Okochi et al., EMBO J 2005).

1. Okochi Y, Kimura KD, Ohta A, Mori | (2005) Diverse Regulation Of Sensory Signaling By C. elegans
nPKC-epsilon/eta TTX-4 EMBO J 24(12) 2127-2137.
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