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Wide-range ultrastructural analysis of organelles in pollen formation
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Tapetum and male gametophyte in higher plants contains characteristic
lipid-rich organelles. Transmission electron microscopy (TEM) is a powerful method for the
ultrastructural observation of organelles. To understand the mechanism for formation of these
lipid-rich organelles in tapetum and male gametophyte, 1 made an organelle-map using transmission
electron microscopy in wild-type Arabidopsis. Digital TEM images were caﬁtured by a custom
auto-acquisition system and merged by an auto-image tiling program. Furthermore, | analyzed the

Arabidopsis mutants of lipid metabolism and described the role of lipids on the male
tapetum development. It is becoming clear that some lipids are critical for tapetal

organelles.

?ametophyte and
ipid-rich



in vivo

TEM

(TEM)

TEM

TEM

TEM

TEM

TEM
(1) TEM
TEM
PC
37,881
600U m TEM
(2) TEM
TEM
CARTA Kutuna et al.2011,
Nature Com.
TEM
Image J

(3)




TEM
(4)
SEM

TEM

TEM
SEM
(1) TEM
. TEM
DD
TEM

5,600

(2) TEM
WKW TEM
Image J
()
TEM
hmgl
ipilipi2 clal cerl
hmgl ipilipi2
clal
(4)
SEM

SEM



SEM

13
Kobayashi K, Kobayashi K, Yamaguchi H,
Inoue YM, Takagi K, Fushihara K, Seki H,
Suzuki M, Nagata N, Muranaka T: Platform for
“Chemical Metabolic Switching” to increase
sesquiterpene  content in  plants. Plant
Biotechnology, 34, 65-69, DOI:
10.5511/plantbiotechnology.17.0114a, (2017)

Akita K, Kobayashi M, Sato M, Kutsuna N,
Ueda T, Toyooka K, Nagata N, Hasezawa S,
Higaki T : Cell wall accumulation of fluorescent
proteins derived from a trans-Golgi cisternal
membrane marker and paramural bodies in
interdigitated Arabidopsis leaf epidermal cells.
Protoplasma, 254, 367-377, DOI
10.1007/s00709-016-0955-1, (2017)

Okubo-Kurihara E, Ohtani M, Kurihara Y,
Kakegawa K, Kobayashi M, Nagata N,
Komatsu T, Kikuchi J, Cutler S, Demura T,
Matsui M : Modification of plant cell wall
structure accompanied by enhancement of
saccharification efficiency using a chemical,
lasalocid sodium. Scientific Reports, 6, 34602,
doi:10.1038/srep34602, (2016)

Kuroiwa T, Ohnuma M, Imoto Y, Misumi O,
Nagata N, Miyakawa I, Fujishima M, Yagisawa
F, Kuroiwa H: Genome Size of the Ultrasmall
Unicellular Freshwater Green Alga, Medakamo
hakoo 311, as Determined by Staining with
4’ 6-diamidino-2-phenylindole after Microwave
Oven Treatments: II. Comparison with

Cyanidioschyzon merolae, Saccharomyces
cerevisiae (n, 2n), and Chlorella variabilis.
Cytologia, 81(1), 69-76, Doi:

10.1508/cytologia.81.69, (2016)

Suzuki M, Takahashi S, Kondo T, Dohra H,
Ito Y, Kiriiwa Y, Hayashi M, Kamiya S, Kato
M, Fujiwara M, Fukao Y, Kobayashi M,
Nagata N, Motohashi R: Plastid Proteomic
Analysis in Tomato Fruit Development. PLOS
ONE, Sepl15;10(9), e0137266, doi:
10.1371/journal.pone.0137266, eCollection,

(2015)

Higaki T, Kutsuna N, Akita K, Sato M,
Wakazaki M, Goto Y, Sawaki F, Kobayashi M,
Nagata N, Toyooka K, Hasezawa S
Semi-automatic  organelle  detection on
transmission electron microscopic images.
Scientific Reports, 5, 7794, 1-9, Doi:
10.1038/srep07794, (2015)

Higaki T, Kato A, Myouga F, Kutsuna N,
Hasezawa S, Nagata N Automatic
classification of chloroplast ultrastructure
mutants with transmission electron microscopy.
Bioimages, 22, 1-7, (2014)

Toyooka K, Sato M, Kutsuna N, Higaki T,
Sawaki F, Wakazaki M, Goto Y, Hasezawa

S, Nagata N, Matsuoka K Wide-range
High-Resolution Transmission Electron

Microscopy Reveals Morphological and
Distributional Changes of Endomembrane
Compartments  during  Log-to-Stationary
Transition of Growth Phase in Tobacco BY-2
Cells. Plant Cell Physiology, 55(9), 1544-1555,
doi:10.1093/pcp/pcu084, (2014)

Satou M, Enoki H, Oikawa A, Ohta D, Saito K,
Hachiya T, Sakakibara H, Kusano M,
Fukushima A, Saito K, Kobayashi M, Nagata N,
Myouga F, Shinozaki K, Motohashi R
Integrated analysis of transcriptome and
metabolome of Arabidopsis albino or pale
green mutants with disrupted nuclear-encoded
chloroplast proteins. Plant Molecular Biology,
85, 411-428, Doi: 10.1007/s11103-014-0194-9,
(2014)

. Plant
Morphology, 26, p3-8, (2014)
Tanoue R, Kobayashi M, Katayama K, Nagata
N, Wada H : Phosphatidylglycerol biosynthesis
is required for the development of embryos and
normal membrane structures of chloroplasts
and mitochondria in Arabidopsis. FEBS letters,

588(9), 1680-1685,
http://dx.doi.org/10.1016/j.febslet.2014.03.010,
(2014)

Kurusu T, Koyano T, Hanamata S, Kubo T,
Noguchi Y, Yagi C, Nagata N, Yamamoto T,
Ohnishi T, Okazaki2Y, Kitahata N, Ando D,
Ishikawa M, Wada S, Miyao A, Hirochika H,
Shimada H, Makino A, Saito K, Ishida H,
Kinoshita T, Kurata N, Kuchitsu K : OsATG7
is required for autophagy-dependent lipid
metabolism in rice postmeiotic anther
development. Autophagy, 10(5), 1-11, (2014)

Duan Z, Homma A, Kobayashi M, Nagata N,
Kaneko Y, Fujiki Y, Nishida 1

Photoassimilation, assimilate translocation and
plasmodesmal biogenesis in the source leaves
of Arabidopsis thaliana grown under an



increased atmospheric CO, concentration. Plant

Cell Physiology, 55(2), 358-369,
doi:10.1093/pcp/pcu004, (2014)
29
2017 12 2
Euglena gracilis
- , , 2017

12 2
Kato S, Soshino M, Takaichi S, Ishikawa T,
Nagata N, Asahina M, Shinomura T Light
stress alters carotenoid content and intracellular
structure of Euglena gracilis. 18th International
Symposium  on  Carotenoids, = Lucerne
Switzerland, July 9-14, 2017
Miyamoto N, Iwazaki R, Kato S, Kodama Y,
Nagata N, Asahina M, Shinomura T
Light-regulation of asexual reproduction in
Pediastrum duplex.
58 , ,2017 3 16-18
Fujii S, Kobayashi K, Kobayashi M, Nagata N,
Masuda T, Wada H Role of galactolipids in
etioplast biogenesis and protochlorophyllide
synthesis of Arabidopsis.

58 , ,2017 3 16-18
.29
, ,2016 11 25 -26
.29
, ,2016 11 25 -26
Euglena gracilis
80 , ,2016 9 16-19
o : 80
, ,2016 9 16-19
. 80 , , 2016
9 16-19

80 , , 2016 9
16 -19
Hamasaki H, Kurihara Y, Kuromori T,

Kobayashi M, Kusano H, Imura Y, Nagata N,
Shimada H, Yamamoto YY, Matsui M SnRK1
kinase and the NAC transcription factor SOG1
are components of a mitochondrial retrograde
signaling pathway mediating the low energy
response triggered by low ATP levels. 13
(ICES 2016 Kyoto), ,

2016 9 10-14
MGDG
.7 ,
,2016 5 27-28
, , TEM
— 32
, ,2016 5 20-22

Hashimoto K, Narikawa N, Wakazaki M, Sato
M, Nagata N, Okamoto T, Toyooka K
Gigapixel TEM image analysis showing
involvement of ER body in the lateral root cap
in mass transport of (K/H)DEL-tailded proteins
to the vacuole. 57

,2016 3 18-20
Toyooka K, Hashimoto K, Narikawa N,
Wakazaki M, Sato M, Nagata N, Okamoto T:
The ER body in the lateral root cap is involved
in mass transport of (K/H)DEL proteins to the
vacuole Using Gigapixel TEM images. The 2™
East-Asia Microscopy Conferende (EAMC2),
Himeji, November 24-27, 2015

> > > > >

>

, , 2015
9 25

Toyooka K, Sato M, Wakazaki M, Hashimoto
K, Kobayashi M, Sawaki F, Kutsuna N, Nagata
N: Construction of an Arabidopsis Electron
Microscopy Atlas. 26" International Conference
on Aabidopsis Research (ICAR), Paris, France,
July 5-9, 2015

> > 5 LI

. 71
, ,2015 5 13-15

)




.56
, ,2015 3 16-18
@R (KE) EET, , ,

B B

,Ong WenDee, Chemical
phenomics for biomass engineering. 56

, , 2015 3 16-18
Green Chemical Biology

@Nagata N, Kato A, Sawaki F, Kobayashi M,
Sato M, Higaki T, Kutsuna N, Hasezawa S,
Myouga F, Toyooka K: Challenge to
Organellomics by the Transmission Electron
Microscopy. The 2™ International Symposium
on Plant Environmental Sensing, Tokyo, March
13-15, 2015 (National Institute of Advanced
Industrial Science and Technology)

@_ TEM

14
, 2014
12 20
GPEBIREL, ; ; )

1L 26
: ,2014 9 27-29
@R (RE) EERT, ; ;

B > > > >

B

. 78
, ,2014 9 12-14
QB[ AT, , , —
) TEM
. 26 , ,
2014 9 11
@QFHEIE, , , ,

B

(Automatic  classification of  chloroplast
ultrastructure  mutants  with  transmission
electron microscopy). 23

, ,2014 9 4-6
QY] AT, , , ,

TEM

70
, ,2014 5 11-13
ey
NAGATA, Noriko
40311352

(2

€)

“)

KOBAYASHI, Megumi
HONDA, Tamami
SAWAKI, Fumie



