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o i By using yeast and plant cells as models and super-resolution confocal live
imaging microscopy (SCLIMg as a powerful tool, we visualized membrane trafficking and analyzed

molecular mechanisms of sorting during ER-to-Golgi, intra-Golgi, post-Golgi and endocytic transport
steps. We succeeded in imaging cargo during transport and obtained amazing new results that overturn

long-believed paradigms. SCLIM has achieved a massive progress in spatiotemporal resolutions and
led to real-time and 3D analysis of individual vesicle dynamics. As for the functions of membrane
traffic in plants, we have found that the trans-Golgi network plays a very important role in defense

against pathogens.



Plasma Membrane

SCLIM

@

SCLIM

4D

3D +

COPI
cis
COPII ERES
cis hug & kiss
cis ERES
COPII Sarl
GTPase ERES
early TGN
late TGN
SCLIM2
SIN
100 nm
3
@)
Rab5 GTPase
2 Rab5
Rab5
ARAG
PUF2 Rab5
TGN
BFA
SCLIM
cis

Golgi entry core compartment (GECCO)

2
TGN

AP-1 AP-4

SCLIM



TGN

2 SCLIM

X1
VIII

Xl

107

E. Ito, K. Ebine, S.-W. Choi, T. Uemura, A.
Nakano, and T. Ueda (2018). Integration of two
RAB5 groups during endosomal transport in
plants. eLifein press.
doi: 10.7554/el ife.34064

Y. Ito, T. Uemura, and A. Nakano (2018).
Golgi Entry Core Compartment functions as the
COPIl-independent  scaffold for ER-Golgi
transport in plant cels. J. Cdl Sai.
131:jcs203893.
doi: 10.1242/j¢s.203893

Y. Ito, K. Toyooka, M. Fujimoto, T. Ueda, T.
Uemura, and A. Nakano (2017). The
trans-Golgi network and the Golgi stacks
behave independently during regeneration after
Brefeldin A treatment in tobacco BY-2 cells.
Plant Cell Physiol. 58:811-821.
doi: 10.1093/pcp/pcx028

M. Ishii, Y. Suda, K. Kurokawa, and A.
Nakano (2016). COPI is essential for Golgi
cisternal maturation and dynamics. J. Cell Sci.
129:3251-3261.
doi: 10.1242/j¢s.193367

K. Kurokawa, Y. Suda and A. Nakano (2016).
Sarl localizes a the rims of COPII-coated
membranesin vivo. J. Cell Sci. 129:3231-3237.

doi: 10.1242/jcs.189423

K. Kurokawa, M. Okamoto, and A. Nakano
(2014). Contact of cis-Golgi with ER exit sites
executes cargo capture and delivery from the
ER. Nat. Commun. 5:3653.
doi: 10.1038/ncomms4653

T. Uemura, Y. Suda, T. Ueda, and A. Nakano
(2014). Dynamic behavior of the trans-Golgi
network in root tissues of Arabidopsis reveaed
by super-resolution live imaging. Plant Cell
Physiol. 55:694-670.
doi: 10.1093/pcp/pcu010

Y. Ito, T. Uemura, and A. Nakano (2014).
Formation and maintenance of the plant Golgi
apparatus. Intl. Rev. Cdl Mol. Bial.
310:221-287.
doi: 10.1016/B978-0-12-800180-6.00006-2

R. Hirata, C. Nihei, and A. Nakano (2013).
Isoform-selective  oligomer  formation  of
Saccharomyces cerevisiae p24 family proteins.
J. Biol. Chem. 288:37057-37070.

doi: 10.1074/jbc.M113.518340

Y. Suda, K. Kurokawa, R. Hirata, and A.
Nakano (2013). Rab GAP cascade regulates
dynamics of Ypt6 during the Golgi maturation.
Proc. Natl. Acad. Si. U. S A
110:18976-18981.
doi: 10.1073/pnas.1308627110

M. Tominaga, A. Kimura, E. Yokota, T.
Hamaguchi, T. Shimmen, K. Yamamoto, A.
Nakano, and K. Ito (2013). Cytoplasmic
streaming velocity as a plant size determinant.
Dev. Cdll 27:345-352.
doi: 10.1016/j.devcel.2013.10.005
K. Kurokawa, M. Ishii, Y. Suda, A. Ichihara,
and A. Nakano (2013). Live cell visualization
of  Golgi membrane  dynamics by
super-resolution  confocal  live  imaging
microscopy. Methods Cell Biol. 118:235-242.
doi: 10.1016/B978-0-12-417164-0.00014-8
95

188
K. Kurokawa (2017). 4D imaging of cargo
delivery in maturing Golgi cisternae in S
cerevisiae. Gordon Research Conference on
Molecular Membrane Biology. Andover, NH,
USA.
A. Nakano (2017). Development of high-speed
live imaging microscopy with super-resolution:
new horizons emerging in life sciences. RIKEN
SAKURA Symposium 2017, Tsurumi, Japan.
A. Nakano (2016). Super-resolution live
imaging approach to membrane trafficking.
RIKEN QBiC Symposium 2016 “Decoding
Organisms by Quantitative Cell Profiling,”
Osaka, Japan.
A. Nakano (2015). Super-resolution live
imaging approach to understanding molecular
mechanisms of membrane traffic.



Commemorative Symposium for the 31st
International Prize for Biology “New horizons
in life science through advances in cell
biology,” Kyoto, Japan.

A. Nakano (2015). Super-resolution confocal
live imaging microscopy (SCLIM) as a tool to
understand ~ mechanisms  of  membrane
trafficking. Symposium “Spatial Distribution of
Cellular Processes,” 23rd Congress of the
International Union of Biochemistry and
Molecular Biology, Foz do Iguagu, Brazil.

A. Nakano (2015). Super-resolution live
imaging approach to understanding ER-Golgi
and intra-Golgi cargo transport. Gordon
Research Conference on Molecular Membrane
Biology. Andover, NH, USA.

A. Nakano (2013). Cutting-edge live cell
imaging to understand mechanisms of
membrane traffic. UTokyo Forum “Systems
Biology Across the Pacific: from Molecules to
Ecosystems.” Santiago, Chile.

T. Uemura and A. Nakano (2013). Plant
TGNs: dynamics and physiological functions.
Golgi Apparatus Symposium. Bad Ischl,
Austria.

A. Nakano and K. Kurokawa (2013). Live
imaging of cargo delivery from the ER to the
Golgi apparatus. Golgi Apparatus Symposium.
Bad Ischl, Austria.

179
2
2016 257-262.
1
2
PCT/JP2017/021420
2017 6 9

2018-007923
2018 4 26

6143098
2017 5 19

http://www.bs.s.u-tokyo.ac.jp/~hasseipl/japanese/
index.html

(0
NAKANO, Akihiko

(2
UEMURA, Tomohiro

KUROKAWA, Kazuo

UEDA, Takashi

SUDA, Yasuyuki

TOMONAGA, Motoki



