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To better understand molecular mechanism(s) on diversity and adaptation of
plant peroxisomes, we searched for peroxisomal genes in Marchantia polymorpha genome, which were
homologous to Arabidopsis peroxisomal genes. The results using Marchantia polymorpha showed that PTS

(Peroxisome Targeting Signal) 1 and PTS2 pathways, which were used in vascular land plants, were
present in Marchantia polymorpha, indicating that these pathways were acquired at the earlier
evolutionary history for land plants. In addition, we identified some Arabidopsis APEM (Aberrant
PEroxisome Morphology) genes, whose defects affected peroxisome biogenesis including protein
transport, and characterized their gene-products.

As a research tool, we generated various Gateway technology-compatible destination vectors that were
dedicated for Marchantia polymorpha research. These vectors are provided to researchers at home and

abroad free of cost.

apenm



Peroxin (PEX)

apem (aberrant peroxisome morphology)
APEM1  APEM2
APEM3 APEM4  APEM9 APEM10

apem

1) APEM7
in vitro ubiquitination

(2) APEM7 APEMS
APEM7 4-(2
4-dichlorophenoxy)butyric acid

(3) APEM7 GUS
APEM7
(4) apem6 3
5) APEM6  APEM7  GFP
Agro-infiltration
APEM7
®) PTS1
PTS2
Gateway Destination vector
™
Crispr/Cas9

® RNA-seq



(1) APEM7 Peroxin 4 (PEX4)
PEX4  Ubiquitin-conjugating (UBC) enzyme

PEX4 UBC
PEX4 17 kD
27 kD 27 kD 17 kD
27 kD
PEX4
(2) APEM7/PEX4 APEM8
PEX4
17 kD 27 kD 17 kD
apem7 27 kD
apem7
apem7 4-(2 4-dichlorophenoxy)butyric acid (2,4-DB)
2,4-DB
2,4-DB
B apem7
(3) apem7 PEX4 GUS
GUS PEX4
(4) APEM6
(5) APEM6 APEM7/PEX4  GFP
APEM6
APEM7/PEX4
PEX4 APEM7/PEX4
(6) PTS2-Citrine-PTS1  mRFP-PTS1
PTS1 PTS2
40 R4pMpGWB 32
R4L1pMpGWB Gateway Destination
R4pMpGWB
R4L1pMpGWB
™
Crispr/Cas9
(ATG2) ATG2
agt?
® RNA-seq

GO



APEM8
apenm

Crispr/Cas9

RNAI



9 9 2 2

Kozuka, T., Sawada, Y., Imai, H., Kanai, M., Yokota-Hirai, M., Mano, S., Uemura, M., Nishimura, 182

M., Kusaba, M., and Nagatani, A.

Regulation of sugar and storage oil metabolism by phytochrome during de-etiolation 2020

Plant Physiology 1114-1129
DOl

10.1104/pp.19.00535

Goto-Yamada, S., Oikawa, K., Bizan, J., Shigenobu, S., Yamaguchi, K., Mano, S., Hayashi, M., 10

Ueda, H., Hara-Nishimura, I., Nishimura, M., and Yamada, K.

Sucrose starvation induces microautophagy in plant root cells 2019

Frontiers in Plant Science 1604
DOl

10.3389/fpls.2019.01604

Yamauchi, S., Mano, S., Oikawa, K., Hikino, K., Teshima, M.K., Kimori, Y., Nishimura, M., 116

Shimazaki, K., and Takemiya, A.

Autophagy controls reactive oxygen species homeostasis in guard cells that is essential for 2019

stomatal opening

Proceedings of the National Academy of Sciences of the United States of America

19187-19192

DOl
10.1073/pnas.1910886116

Sultana, M.M., Dutta, A.K., Tanaka, Y., Aboulela, M., Nishimura, K., Sugiura, S., Niwa, T., 297
Maeo, K., Goto-Yamada, S., Kimura, T., Ishiguro, S., Mano, S., and Nakagawa, T.

Gateway binary vectors with organelle-targeted fluorescent proteins for highly sensitive 2019
reporter assay in gene expression analysis of plants.

Journal of Biotechnology 19-27

DOl
10.1016/j . jbiotec.2019.03.015




Mano, S., Nishihama, R., Ishida, S., Hikino, K., Kondo, M., Nishimura, M., Yamato, T.K., 3

Kohchi, K., and Nakagawa, T.

Novel gateway binary vectors for rapid tripartite DNA assembly and promoter analysis with 2018

various reporters and tags in the liverwort Marchantia polymorpha.

PLOS ONE €0204964
DOl

10.1371/journal .pone.0204964

Fujikawa, Y., Suekawa, M., Endo, S., Fukami, Y., Mano, S., Nishimura, M., and Esaka, M. 83

Effect of mutation of C-terminal and heme binding region of Arabidopsis catalase on the import 2018

to peroxisomes.

Biosci. Biotechnol. Biochem. 322-325
DOl

10.1080/09168451.2018.1530094

Aboulela, M., Tanaka, Y., Nishimura, K., Mano, S., Kimura, T., and Nakagawa, T. 92

A dual-site gateway cloning system for simultaneous cloning of two genes for plant 2017

transformation.

Plasmid 1-11
DOl

10.1016/j .plasmid.2017.05.001.

Aboulela, M., Tanaka, Y., Nishimura, K., Mano, S., Nishimura, M., Ishiguro, S., Kimura, T., and 12

Nakagawa, T.

Development of an R4 dual-site (R4DS) gateway cloning system enabling the efficient 2017

simultaneous cloning of two desired sets of promoters and open reading frames in a binary

vector for plant research.

PLoS One e0177889
DOl

10.1371/journal .pone.0177889.




Kanai, M., Mano, S., and Nishimura, M. 119

An efficient method for the isolation of highly purified RNA from seeds for use in quantitative 2017

transcriptome analysis.

J. Vis. Exp. 55008
DOl

10.3791/55008.

11 3 3
APEM6
62
2021
84
2021
APEM6
61

2020




ROS

61

2020

2018

2018

APEM6

60

2019

Mano, S., Goto-Yamada, S., Oikawa, K., and Nishimura, M.

Identification and characterization of molecular players for peroxisome biogenesis and functions based on imaging-based
approach

Taiwan-Japan Plant Biology 2017

2017




Mano, S., Nishihama, R., Ishida, S., Kazumi, H., Kondo, M., Yamato, K., Kohchi, T., and Nakagawa, T.

Development of two Gateway binary vector series for the assembly of three DNA fragments and promoter analysis in Marchantia
polymorpha

The 65th NIBB Conference Marchantia Workshop 2017 Renaissance of Marchantia polymorpha -the genome and beyond

2017

2017

Goto-Yamada, S., Mano, S., Oikawa, K., and Nishimura, M.

Roles of LON protease and autophagy in the peroxisome quality control.

EUROBIOTEC 2017 EXPO

2017

- Cui Songkui

ConBi02017

2017




Goto-Yamada, S., Hikino, K., Nishimura, M., Nakagawa, T., and Mano, S.

2018

Springer.

355

Methods in Molecular Biology. Two-Hybrid Systems. Methods and Protocol

http://www.nibb.ac.jp/plantorganelles/




