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The approach using lignin polymerization plant peroxidase to uncover the
lignin-derived biological activity
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Lignins with various bioactivities will be artificially synthesized in vitro

and their active structures and compounds will be elucidated to examine the mechanisms of lignin
bioactivity expression. It was found that the polymerization product produced by using recombinant
protein of CWPO-C, which can produce lignin-like polymerization, has superoxide dismutase (SOD)-like
activity. Furthermore, when the scavenging capacity of four types of reactive oxygen species
narrowly defined as “ singlet oxygen,” “ superoxide,” “ hydrogen peroxide,” and “ hydroxyl
radical” was measured, it was shown to have the ability to scavenge all reactive oxygen species,
indicating that it has at least antioxidant activity among the biological activities.
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64 nM CWPO-C
+s?&£%/ A 175.26+2.33 pg/ml  223.35+21.58 pg/ml  100.6710.49 ng/ml 1.65+0.21 pg/ml
128 nM CWPO-C
+S§,£J_c/7_ 177.25+6.51 pg/ml 200.27£62.00 pg/ml  103.08%23.74 ng/ml 1.06+£0.01 pg/ml
catalase N.D. N.D. 30.00 ng/mil N.D.
SOD N.D. 100.00 ng/ml N.D. N.D.
Torolox 150.17 ug/ml 32.54 ug/ml 750.87 ng/ml 1.25 pg/ml
Glutathion 15.37 ug/ml 3.07 mg/ml 307.33 ng/ml 3.07 pg/ml
N-Acetyl-L Cysteine  35.90 pg/ml N.D. 326.38 ng/ml 24.48 pg/ml
Ascorbic acid 35.22 pg/ml 29.94 ug/ml 880.60 ng/ml 880.60 ng/mil
a -Lipoic acid 412.66 ng/ml N.D. 20.63 ug/ml 61.90  pg/ml
Gallic acid 161.61 ug/ml 5.10 ug/ml 170.12 ng/ml 510.36 ng/ml
Chlorogenic acid 224.45 ug/ml 517.97 ug/ml 345.31 ng/ml 345.31 ng/ml
S rCWPO-C
4
4
3 4
DMSO

SOD DMSO 5 10 20 50 80 99
6 rCWPO-C 2

50 80 DMSO SOD

1C50



2 2 0 2

Diego Alonso Yoshikay-Benitez, Yusuke Yokoyama, Kaori Ohira, Koki Fujita, Azusa Tomiie, Yoshio 28 (9)

Kijidani, Jun Shigeto, Yuji Tsutsumi

Populus alba cationic cell-wall-bound peroxidase (CWPO-C) regulates the plant growth and 2022

affects auxin concentration in Arabidopsis thaliana

PHYSIOLOGY AND MOLECULAR BIOLOGY OF PLANTS 1671, 1680
DOl

10.1007/s12298-022-01241-0

Diego Alonso Yoshikay-Benitez, Yusuke Yokoyama, Kaori Ohira, Koki Fujita, Azusa Tomiie, Yoshio 69

Kijidani, Jun Shigeto, Yuji Tsutsumi

The Populus alba cationic cell-wall-bound peroxidase (CWPO-C) regulates plant growth, lignin 2023

content and composition in poplar

Journal of Wood Science 12

DOl
10.1186/s10086-023-02086-1

CwpPO-C AtPrx71

74

2024

(Tsutsumi Yuji)

(30236921) (17102)







