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Analysis of the regulation system of sulfur metabolism in high sulfur-containing
Japanese heirloom vegetables of the Brassicaceae family
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In order to cultivate vegetables with a high content of functional sulfur(S)

-containing compounds, it is necessary to elucidate the activation mechanism of the organic S
compound synthesis pathway. In this study, we classified Brassicaceae heirloom vegetables based on
their S-absorption capacity, and compared the activity of key enzymes controlling organic S
metabolism under the condition of increasing the rhizosphere sulfate concentration. In the
cultivars with low S absorption capacity, the content of both inorganic and organic S was
increased, and a correlation was observed between the enzyme ATPS which leads to organic S
metabolism, and the enzyme APK which leads to the metabolism of oxidized sulfur-containing
compounds. These results suggest that the cultivars with low S absorption capacity may be stored the
surplus S as inorganic S in vacuoles and also distributed the surplus S to organic S, especially

for oxidized sulfur-containing compounds.



S

S

Cd

Kopriva et

S

Yamaya-Ito et al., 2020

S
S
Maruyama et al., 2015, Takahashi, 2019
al., 2012, Aarabi et al., 2020
S S
S
S
Hiruta et al., 2006 40
S S
S
S
S
S
S S
S ATP sulfurylase ATPS APS reductase APR
@) S S
S
48 S
S
(Yamaya-I1to et al., 2020)
S S S
S 8
Hoagland 0.1mM pH5.8
1 2 S 0.2 0.4 0.8 mM
10 3
ATP sulfurylase APS reductase APS kinase
S S
S ICP
S ATPS
S ATPS
S
0.4mM S 0.8 mM S
ATPS
S APR
ATPS APS
2 APR
S APR
APR S
S APK
APS APK

S

@

APS kinase APK

S

APR



APK S

APK S
S S
S S S
S 3 S
S S S
S S S
S
S
S S 05
s it
ATPS gojs ooooo.. o ,Ov,o.v.__ 8. y=0.4796x +0.284
APR APK ATPS APR  foaf_ " tole —— wooom
éo.zs . ® P c:& ? *
ATPS APK 2 sl 0
ﬁg (e}
§ 0.15
S * © -1 7 RRIREE A LB L B
0.05 O # % RURAEA LB HOIE L R7E
) 0.01 0.02 0.03 0.04 0.05 0.06 0.07
S ATPS;EE(Unit/plant F. W. g)
ATPS APK
1 ATPS APK
t 5
APR APK
APR APK
APR APK
APR
APK S
S S ATPS
APK S
S S S
S S S
S ATPS  APK
S S S
S
S ATPS APK
S
S S

Aarabi, F. et al., Trends in plant science, 25, 1227-1239, 2020

Hiruta A. et al., Abstracts of 18th World Congress of Soil Science, pp-.221, Philadelphia,
Pennsylvania, USA, 2006

Kopriva S. et al., Plant Science, 3, 1-9, 2012

Maruyama-Nakashita, A. et al., The Plant Cell, 27, 1279-1296, 2015

Takahashi, H., Journal of Experimental Botany, 70, 4075-4087, 2019

Yamaya-1to, H. et al., Soil Science and Plant Nutrition, 66, 854-863, 2020



APS reductase

2022

2022

Yamaya-Ito, H., Shinmachi, F., Noguchi, A., Hasegawa, |

How high is the sulfur content of Japanese heirloom vegetables of the Brassicaceae family?
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