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Analysis of a novel organelle transference and degradation during the pollen
formation process
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We focused on organelle transference and degradation during the pollen
formation process. Detailed wide-range and three-dimensional images were obtained using electron
microscopy, and the following results were obtained.

1) We found accumulation of lipid bodies around generative/sperm cells and a novel microlipophagy;
2) Using sporopollenin biosynthesis-deficient mutants, we showed the details of the process of
sporopollenin release from tapetum and its function; 3) We captured the process of pollen coat
formation from lipidic organelles within tapetum; 4) We found that in tapetum, there is close
contact between the endoplasmic reticulum membrane and the plastid envelope.



1980—~—1990 Mogensen
Russell

DNA Mogensen and Rusche 1985 )
(Nagata et al. 1999)
2= % LR gxbv—b TIAATIRE o
2
TEM
TEM
2014 SEM TEM
SEM TEM
TEM
SEM



SEM
1 atg2-1
ATG2
Akita et
al. 2021
/
/ 3 /
/
(
1 cyp704b1
cyp704b1

FAR

o

cyp704bl

Kobayashi et al.
2021

Mogensen HL, Rusche ML (1985) Quantitative analysis of barley sperm: occurrence and
mechanism of cytoplasm and organelle reduction and the question of sperm dimorphism.
Protoplasma 128, 1-13

Nagata N, Saito C, Sakai A, Kuroiwa H, Kuroiwa T (1999) The selective increase or
decrease of organellar DNA in generative cells just after pollen mitosis one controls
cytoplasmic inheritance. Planta 209, 53-65

(2014)
Plant Morphology 26, 3-8



13 12 0 8

Uchiyama Takeshi Saito Shunya Yamanashi Taro Kato Megumi Takebayashi Kosuke Hamamoto 9

Shin Tsujii Masaru Takagi Tomoko Nagata Noriko et al.

The HKT1 Nat+ transporter protects plant fertility by decreasing Na+ content in stamen filaments 2023

Science Advances 22
DOl

10.1126/sciadv.adg5495

Yoshihara Akiko Kobayashi Keiko Nagata Noriko Fujii Sho Wada Hajime Kobayashi Koichi 194

Anionic lipids facilitate membrane development and protochlorophyllide biosynthesis in 2023

etioplasts

Plant Physiology 1692 1704
DOl

10.1093/plphys/kiad604

Suetsugu Kenji Sugita Ryohei Yoshihara Akiko Okada Hidehito Akita Kae Nagata Noriko Tanoi 238

Keitaro Kobayashi Koichi

Aerial roots of the leafless epiphytic orchid Taeniophyllum are specialized for performing 2023

crassulacean acid metabolism photosynthesis

New Phytologist 932 937
DOl

10.1111/nph.18812

T. Honda, M. Kobayashi, K. Kobayashi, K. Akita, N. Nagata 30

An improved fixative method for transmission electron microscopy observation of organelles in 2022

Arabidopsis seeds.

J. Jpn. Women’ s Univ. Fac. Sci. 1-5

DOl




Fukushima Saki Akita Kae Takagi Tomoko Kobayashi Keiko Moritoki Nobuko Sugaya Hajime 259

Arimura Shin-ichi Kuroiwa Haruko Kuroiwa Tsuneyoshi Nagata Noriko

Existence of giant mitochondria-containing sheet structures lacking cristae and matrix in the 2021

etiolated cotyledon of Arabidopsis thaliana

Protoplasma 731 742
DOl

10.1007/s00709-021-01696-0

Yoshihara Akiko Nagata Noriko Wada Hajime Kobayashi Koichi 22

Plastid Anionic Lipids Are Essential for the Development of Both Photosynthetic and Non- 2021

Photosynthetic Organs in Arabidopsis thaliana

International Journal of Molecular Sciences 4860 4860
DOl

10.3390/i jms22094860

Kuroiwa Tsuneyoshi Yagisawa Fumi Fujiwara Takayuki Misumi Osami Nagata Noriko Imoto 86

Yuuta Yoshida Yamato Mogi Yuko Miyagishima Shin-ya Kuroiwa Haruko

Smooth Loop-Like Mitochondrial Nucleus in the Primitive Red Alga Cyanidioschyzon merolae 2021

Revealed by Drying Treatment

CYTOLOGIA 89 96
DOl

10.1508/cytologia.86.89

Kobayashi Keiko Akita Kae Suzuki Masashi Ohta Daisaku Nagata Noriko 38

Fertile Arabidopsis cyp704bl mutant, defective in sporopollenin biosynthesis, has a normal 2021

pollen coat and lipidic organelles in the tapetum

Plant Biotechnology 109 116

DOl
10.5511/plantbiotechnology.20.1214b




Endo Kaichiro Abe Masato Kawanishi Nobumasa Jimbo Haruhiko Kobayashi Koichi Suzuki 1867
Tomoko Nagata Noriko Miyoshi Hideto Wada Hajime
Crucial importance of length of fatty-acyl chains bound to the sn-2 position of 2022

phosphatidylglycerol for growth and photosynthesis of Synechocystis sp. PCC 6803

Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids

159158 159158

DOl
10.1016/j .bbalip.2022.159158

Akita Kae Takagi Tomoko Kobayashi Keiko Kuchitsu Kazuyuki Kuroiwa Tsuneyoshi Nagata Noriko 258

Ultrastructural characterization of microlipophagy induced by the interaction of vacuoles and 2020

lipid bodies around generative and sperm cells in Arabidopsis pollen

Protoplasma 129 138
DOl

10.1007/s00709-020-01557-2

Kuroiwa Tsuneyoshi Yagisawa Fumi Fujiwara Takayuki Inui Yayoi M. Matsunaga Tomoko Katoi 85

Shoichi Matsunaga Sachihiro Nagata Noriko Imoto Yuuta Kuroiwa Haruko

Mitotic Karyotype of the Primitive Red Alga Cyanidioschyzon merolae 10D 2020

CYTOLOGIA 107 113
DOl

10.1508/cytologia.85.107

Kuroiwa Tsuneyoshi Ohnuma Mio Imoto Yuuta Yagisawa Fumi Misumi Osami Nagata Noriko 257

Kuroiwa Haruko

Evolutionary significance of the ring-like plastid nucleus in the primitive red alga 2020

Cyanidioschyzon merolae as revealed by drying

Protoplasma 1069 1078
DOl

10.1007/s00709-020-01496-y




Nagata Noriko

32

The world of plant organelles opened by serial section SEM

2020

PLANT MORPHOLOGY

11 17

DOl
10.5685/plImorphol .32.11

87

2023




