2021 2023

Rubisco

Screening for superior Rubisco from various plant species via improvement of its
methodology
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In this study, photosynthetic carbon fixing enzyme Rubisco with superior
enzymatic properties was screened from various plant species via improvement of its methodology.
Firstly, a sample preparation method that prevented the maleffects caused by leaf content was
developed to expand the range of plant species whose Rubisco activity could be measured. Then,
superior Rubisco was screened from plants tolerant to cold stress including alpine plants and
evolutionary old plants including ferns and conifers. Although superior Rubisco could not be found,
some surprising findings were obtained. For example, some horsetails had abundant Rubisco with high
catalytic turnover rates comparable to those in C4 plants. Some club mosses had Rubisco fairly less
than expected from their catalytic turnover rates. The elevated atmospheric CO2 environments when
the ancestors of these plants diverged or diversified possbly led to such Rubisco properties, which

were inherited to these plants.

Rubisco



Rubisco

Rubisco Rubisco
Rubisco
Rubisco Rubisco
Rubisco
Kea® CO;
Rubisco kaa® CO2
Rubisco Kea®
Rubisco
Rubisco Rubisco
0.2% Rubisco
Rubisco
Rubisco
ka® Rubisco
Rubisco Rubisco
Rubisco / Rubisco
Rubisco
1)
Galmés et al. (2014, )
(PVPP) 5% (w/v)
30
4000 (PEG 4000) Rubisco
(Hall et al. 1978, ) Rubisco
)
9
9 5
Cs Cs4
(2) Rubisco
Rubisco 3-PGA NADH (Lilley and Walker
1974, ) Kea® (Mol CO2 mol* Rubisco s?) NaHCO;3
400ppm  CO; CO2 (Veu)
VeulKeat® Rubisco CO;
Rubisco
Rubisco
(3) Rubisco /
3% (w/v) 25 SDS SDS
SDS-PAGE Rubisco



Rubisco

(4) Rubisco
Rubisco
total RNA
5-RACE 3-RACE 5-UTR 3-UTR
RT-PCR
)
PVPP 20%  Kkea®
PEG 4000 Rubisco
Kea® 20-40%
Rubisco
PVPP 5%
PVPP
2
(2) Rubisco  CO; Veu/Keat® [to et al. 2024
Cs Csy Rubisco  CO» Ke VoulKea®
Valkaa® Rubisco  CO;
Kea®  VoulKea®
kea® Rubisco CO, Veu/Keat®
3 Rubisco Ito et a. 2024
Keat® -
Ca g
Kea®  Rubisco %e}
S 3H
Rubisco gﬁ
Cs Kea® ]
1 CO, Rubisco kat 2
CO; XE®H DAL PP
Rubisco SadsdsR2
e RIS S
Rubisco  CO; Keat® # +
1. Cs Cs
Rubisco kea®
Rubisco CO:
Kea® COz Rubisco
Rubisco
kea® Rubisco CO;
Rubisco Kea®
Rubisco CO:;
COz Rubisco CO:
(4) Rubisco Rubisco Ito et al. 2024
Cs Cs kea®  Rubisco /
Kea® Rubisco
Rubisco Kea® Rubisco / Cs
Rubisco
Rubisco kea® Cs Rubisco / Cs
Rubisco
Rubisco

CO; Rubisco



(®)
kcatc

Rubisco

Rubisco
Kea® COz

(6)

Rubisco

(7)
Rubisco
Rubisco

2

Rubisco
Rubisco
(YP_007374723.1, RefSeq)
cDNA
Cs Rubisco
Rubisco Rubisco
Rubisco
Rubisco

Rubisco

Galmés J, Kapralov MV, Andralojc PJ, Conesa MA, Keys AF, Parry MAJ, Flexas J, Expanding
knowledge of the Rubisco kinetics variability in plant species: environmental and evolutionary trends,
Plant Cell Environ 37, 2014, 1989-2001

Hall NP, Tolbert NE, A rapid procedure for the isolation of ribulose bisphosphate
carboxylase/oxygenase from spinach leaves, FEBS Lett 96, 1987, 167169

Lilley RM, Walker DA, An improved spectrophotometric assay for ribul osebisphosphate carboxylase.
Biochim BiophysActa 358, 1974, 226-229



1 1 0 0

Kana Ito, Sakiko Sugawara, Sota Kageyama, Naoki Sawaguchi, Takuro Hyotani, Shin Ichi Miyazawa, 137
Amane Makino, Yuji Suzuki

Equisetum praealtum and E. hyemale have abundant Rubisco with a high catalytic turnover rate 2024
and low CO2 affinity
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