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An analysis and application of a safety valve of photosynthesis (Mehler-like
oxygen photoreduction) in conifers

Tsuyama, Michito
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Light is essential for plant growth, but too much light retards it. This is
because excessive light inhibits photosynthesis irreversibly (photo-inhibition). During evolution,
plants have developed mechanisms to avoid photo-inhibition. In this study, by applying chlorophyll
fluorescence method, it was found that gymnosperms (conifers) have higher capacity of oxygen
reduction in the thylakoid memebrane (Mehler reaction) than angiosperms. Angiosperms had increased
capacity of cyclic electron flow around photosystem 1I.
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Middle 18.6+33 1.1+£0.1
Slow 87+12 133+1.2

regulation5 pgr5

proton gradient

PGR5

Synechocystis sp. PCC 6803
flavodiiron 1 (Aflvl)

Aflvl

NADPH
ATP
4 par5
1
4



13
PGRS

1.0 X
= S Oq XFX Fperits B ¥k
g _
2 _
3
? ,
o
3
[T i
=
O =
0 10 20 30 40 50 60
Time (s)
4 par5
4 par5
1
Middle
Slow
5.54 1
par5 7-19
3
PQ
PQ
PQ
3 par5
A (%) t1/2 (s)
21% O2
Fast 852+ 0.3 0233+ 8
Middle 89+1.1 1.7+£0.2
Slow 59+14 69+t12
0% O2
Fast 823+0.6 0.254 + 13
Middle 99+1.0 1.1+0.1
Slow 7.8+04 185+3.5
0%02

par5

0%

Fm
Fv/iIFm
Fv=Fm-Fo

Fm
Fv/iIFm

Fv/iIFm

Shirao M, Kuroki S, Kaneko K, Kinjo Y,
Tsuyama M, Forster B, Takahashi S, Badger
MR (2013) Gymnosperms have increased
capacity for electron leakage to oxygen
(Mehler and PTOX  reactions) in
photosynthesis compared with angiosperms.

Plant Cell Physiol 54:1152-1163. doi:
10.1093/pcp/pct066
0
9
128
2017 3 26 29
58 2017
3 16 18
127
2016 3 27
30
127
2016 3 27 30
127
2016 3 27 30



57
2016 3 18 20

— 126

2015 3 26 29

126
26 29

56

o
TSUYAMA, Michito

@

®

2015

2015

3

*



