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Molecular mechanism of high vitamin C accumulation in fruits
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In general, plant fruits contain large amounts of ascorbic acid, with
concentrations reaching as high as 10% of total soluble carbohydrates, and are an important source
of vitamin C for us humans. However, the mechanism and physiological significance of why ascorbic
acid accumulates in high concentrations in fruits is a completely unexplored question. Based on our
previous study that the ASC biosynthetic pathway is induced and activated via D-galacturonic acid
(D-GalUA), which has not yet been determined in mature fruit, we proceeded to analyze tomato D-GalUA

reductase. The results of this study suggest a strong possibility that SIAKR1 is a novel enzyme
protein involved in D-GalUA reduction activity.
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SIAKR1 17.0 0.08+0.02 N.D.
SIAKR2 38.2 N.D. N.D.
SIAKR3 38.2 N.D. N.D.
SIAKR4 38.2 N.D. N.D.
SIAKR5 34.7 N.D. N.D.
SIAKR6 35.6 N.D. N.D.
unit pmol/min/mg protein, N.D. = Not determined
SIAKR1 17.0 kDa AKR

AKR

STAKR1



SIAKR1 D-GalUA
SIAKR1 D-GalUA

SIAKR1
SIAKR1 Frc.1
Frc.2 + SIAKR1 Frc.3
+ SIAKR1 Frc.4

D-GalUA

015 |

SIAKR1
z II!II € 01 -
v v >
Buffer {SIAKRl 20.05 k
SIAKR1
q Q
2 2
H 0
| Fre.2 | | Fre.3 | | Fre.4 | Frc.1 Frc.2 Frc.3 Frc.4
SIAKR1 D-GalUA
D-GalUA unit g mol/min/mg protein
SIAKR1 D-GalUA
D-GalUA
SIAKR1 D-GalUA
SIAKR1
ASC
SIAKR1 AKR

SIAKR1
ASC



2 1 0 1

Terai, Y., Ueno, H., Ogawa, T., Sawa, Y., Miyagi, A., Kawai-Yamada, M., Ishikawa, T., Maruta, 183
T.
Dehydroascorbate reductases and glutathione set a threshold for high light-induced ascorbate 2020
accumulation.
Plant Physiology 112-122
DOl
10.1016/j .bbamcr.2019.118563
94
2020
438-442
DOl
1 0 0
73
2021
0

(Maruta Takanori)

(50607439) (15201)







