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Live-imaging of PM H+-ATPase activity
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To visualize the plasma membrane H+-ATPase activity, | tried to produce the
bio-image sensor using fluorescence resonance energy transfer (FRET) or circulary permutated
fluorescent protein which can detect the bimolecular interaction between plasma membrane H+-ATPase
and 14-3-3 protein. Transient expression analysis using mesophyll cell protoplasts revealed that
fuscicoccin, H+-ATPase activator induce a small change in signal intensity of the bio-sensor.
Therefore, the function of these sensor protein is being evaluated in the transgenic plants, but it
has not reached the practical level. In the future, we will re-examine the sensor protein and aim to

visualize the activation state of plasma membrane H+-ATPases.



FRET

FRET

G-CaMP

H+-ATPase

14-3-3

AHAl  AHAZ2

14-3-3

pH
14-3-3
FRET
AHA2 Arabidopsis H*-ATPase2
FRET
FRET
YFP
14-3-3- YFP-GF14
14-3-3 N FRET

Cerulean Citrine
Clover

pH

H+-ATPase

BRET

14-3-3

14-3-3

mRuby?2



FRET

14-3-3 H+-ATPase

GFP G-CaMP
H*-ATPase
H*-ATPase
C
H'-ATPase AHAl
3" FRET
GFP GFP
Q69M  A206K GFP
GFP FRET
14-3-3
MCP
GFP H*-ATPase
GFP AHA1 N
AHA1 MCP
H*-ATPase GFP-AHAL
GFP H*-ATPase
14-3-3 mCherry
MCP
GFP-AHA1  mCherry-14-3-3 FRET
FRET GFP  mCherry
GFP  AHAL mCherry  14-3-3
20 20
FRET MCP
FRET G-CaMP
GFP
C 14-3-3 AHAL
MCP
H'-ATPase C
H*-ATPase
C AHAL
T881 S889 S931 Ala Glu
Asp AHA1L C
2
AHA1
C

G-CaMP



3 1 2

Koji Takahashi, Anzu Minami, Shin-ichiro Inoue, Toshinori Kinoshita

Brassinosteroid enhances phosphorylation level of the penultimate residue of plasma membrane H+-ATPases

Taiwan-Japan Plant Biology 2017

2017

TIR1 bump-and-hole

59

2018

Koji Takahashi, Toshinori Kinoshita

Regulation of plasma membrane H+-ATPase in response to environmental signals

JTPB2019 Symposium

2019




