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Intracellular organelles are involved in the regulation of a variety of
cellular functions through the interactions with other organelles, in addition to their own
functions. However, the molecular mechanism that links cell physiological functions to
interorganelle interactions has yet to be analyzed. In this study, we show that the mitochondrial
outer membrane protein voltage-dependent anion channel 2 (VDAC2), which was identified as a
regulator of endocytosis for signaling from the small G protein Ras and its target molecule
phosphoinositide 3-kinase (P13K), governs the mitochondria-endosome interaction and subsequent
endosome maturation.



1) FRET

BiFC
G Ras Ras PI3K
PI3K Ras
(2) Ras-PI3K PI3K
Ras-PI3K
RAPEL RAPEL
Ras-PI3K
RAPEL

®3)

VDAC2 Ras-PI3K

(4)

Ras-PI13K
1)
RAPEL
Ras-PI3K
Q) HEK?293T A431 Hela ATCC 10
DMEM Sigma-Aldrich 37 5 CO2
HEK?293T A431 " Max” Polysciences
HelLa FUGENE HD Transfection Reagent Roche
(2) pCAGGS-VN-H-Ras WT pCXN2-FLAG-p110y RBD-VC pFX-SECFP
pFX-mito-SECFP pFX-mito-EGFP pCMV-TagRFP-
EEAl1 Addgene pEGFP-C1-Rab5 mitoATeam1.03
pGBKT7 pGADT7
pCX4puro-CRY2-cRaf
PCR
?3) Matchmaker™Gold Yeast Two-Hybrid System Clontech
cDNA Mate Plate™Library-Universal
Human [Normalized] Clontech
4)
2x SDS-
G-
GE
SDS SDS-
PVDF Millipore
(5) RNA VDAC1 VDAC2 VDAC3 mRNA siRNA Ambion
AllStars Negative Control siRNA  Qiagen Lipofectamine RNAIMAX
Thermo Fisher Scientific
(6) RNA PCR RNA RNeasy Mini Kit Qiagen
SuperScript VILO cDNA Thermo Fisher Scientific cDNA
mMRNA PCR
@) BioPoint MAC 6000
Ludl Electronic Products XY UPlanSApo
60x /1.35 Rolera EM-C2 CCD QImaging SOLA

Light Engine Lumencor Chamlide Live Cell



Instruments 1X-83
MetaMorph Molecular Devices

35mm

Ras-PI3K
BiFC TagRFP-EEAl

Alexa Fluor
500 p g/ mi 37
MetaMorph

4° C
siRNA
EGFP
Rab5

EGF 100ng/u |

MetaMorph

[10-kDa] 500p g/ ml

0.1 Triton X-100

10
A431 pFX-mito-
15
MetaMorph

HelLa Alexa Fluor 488 pH

500p g/ ml
200p o/ mi 15
MetaMorph
pH pH

(8)

iRFP-FYVE pFX-TOM20-mCherry-CIB1

5 488 nm

I+

)

MANOVA 2

(1) VDAC2 RAPEL Ras-PI3K
PI3K RAPEL
PI3K-RBD
RAPEL

VDAC2 VDAC2

90

RAPEL VDAC2 Ras-PI3K

(2) VDAC2

10 kDa

VDAC?2
VDAC2
VDAC

VDAC RAPEL
VDAC?2
VDAC?2
HIsZ Emmesiniz, Wi, EGF VDAC?2
VDAC?2

DVAC2 EGF

AcidiFluorTM ORANGE pH

A431 pFX-CRY2-

ANOVA

MANOVA

Ras-

RAPEL

Ras-PI3K EGF
SiRNA

VDAC

VDAC2
VDAC2

VDAC2
VDAC2

VDAC

EGF



(3) VDAC2 EGF - VDAC2

RAPEL Ras-PI13K
VDAC?2
VDAC2 Ras-PI3K Ras-P13K
VDAC?2
EGF Ras-PI13K
EGF
EGF VDAC?2
EGF Ras-PI13K
VDAC?2
(4) VDAC2 EEAl
VDAC?2
VDAC pH
EGF
VDAC?2 VDAC?2
%)
2 CRY2
488 nm CiB1
CRY2 CIB1 488 nm
AcidiFluor™ ORANGE
VDAC?2
VDAC?2
LADOMAEAERICE 2T R —LDENIMNETH D Z LRI, 51, =K
VDAC?2 VDAC
VDAC1
VDAC1
VDAC?2
pH
VDAC?2 pH
VDAC?2
(6) VDAC2 RAPEL

EGF



15 14 4 7

Takeuchi Y Narumi R Akiyama R Vitiello E Shirai T Tanimura N Kuromiya K Ishikawa S 30

Kajita M Tada M Haraoka Y Akieda Y Ishitani T Fujioka Y Ohba Y Yamada S Hosokawa Y

Toyama Y Matsui T Fujita Y

Calcium Wave Promotes Cell Extrusion 2020

Current Biology 670-681.e6
DOl

10.1016/j .cub.2019.11.089

Kashiwagi Sayaka Fujioka Yoichiro Kondo Takeshi Satoh Aya 0. Yoshida Aiko Fujioka Mari 44

Sasajima Hitoshi Amano Maho Teshima Takanori Ohba Yusuke

Localization of BCR-ABL to Stress Granules Contributes to Its Oncogenic Function 2019

Cell Structure and Function 195-204
DOl

10.1247/csf.19033

Kashiwagi Sayaka Fujioka Yoichiro Satoh Aya O. Yoshida Aiko Fujioka Mari Nepal Prabha 44

Tsuzuki Atsushi Aoki Ozora Paudel Sarad Sasajima Hitoshi Ohba Yusuke

Folding Latency of Fluorescent Proteins Affects the Mitochondrial Localization of Fusion 2019

Proteins

Cell Structure and Function 183-194
DOl

10.1247/csf.19028

Maishi Nako Kikuchi Hiroshi Sato Masumi Nagao-Kitamoto Hiroko Annan Dorcas A. Baba Shogo 20

Hojo Takayuki Yanagiya Misa Ohba Yusuke Ishii Genichiro Masutomi Kenkichi Shinohara

Nobuo Hida Yasuhiro Hida Kyoko

Development of Immortalized Human Tumor Endothelial Cells from Renal Cancer 2019

International Journal of Molecular Sciences 4595-4595

DOl
10.3390/i jms20184595




Kondo T Fujioka M Fujisawa S Sato K Tsuda M Miyagishima T Mori A Iwasaki H Kakinoki Y 110

Yamamoto S Haseyama Y Ando S Shindo M Ota S Kurosawa M Ohba Y Teshima T The North

Japan Hematology Study Group (NJHSG)

Clinical efficacy and safety of first-line nilotinib therapy and evaluation of the clinical 2019

utility of the FRET-based drug sensitivity test

International Journal of Hematology 482-489
DOl

10.1007/s12185-019-02696-w

Yoichiro Fujioka, Shinya Nishide, Toyoyuki Ose, Tadaki Suzuki, lzumi Kato, Hideo Fukuhara, Mari 23

Fujioka, Kosui Horiuchi, Aya 0. Satoh, Prabha Nepal, Sayaka Kashiwagi, Jing Wang, Mika

Horiguchi, Yuko Sato, Sarad Paudel, Asuka Nanbo, Tadaaki Miyazaki, Hideki Hasegawa, Katsumi

Maenaka, Yusuke Ohba

A Sialylated Voltage-Dependent Ca2+Channel Binds Hemagglutinin and Mediates Influenza A Virus 2018

Entry into Mammalian Cells

Cell Host & Microbe 809-818.e5
DOl

10.1016/j .chom.2018.04.015

A. Nanbo, M. Ohashi, H. Yoshiyama and Y. Ohba. 9

The role of transforming growth factor B in cell-to-cell contact-mediated Epstein-Barr virus 2018

transmission.

Front Microbiol 984
DOl

10.3389/fmicbh.2018.00984

A. Nanbo, H. Katano, M. Kataoka, S. Hoshina, T. Sekizuka, M. Kuroda and Y. Ohba. 10

Infection of Epstein-Barr virus in type 111 latency modulates biogenesis of exosomes and the 2018

expression profile of exosomal miRNAs in the Burkitt lymphoma Mutu cell lines.

Cancers 237
DOl

10.3390/cancers10070237




A. Nanbo and Y. Ohba. 218

Budding of Ebola Virus Particles Requires the Rabll-Dependent Endocytic Recycling Pathway. 2018

J Infect Dis $388-5396
DOl

10.1093/infdis/jiy460

Yoichiro Fujioka, Aya 0. Satoh, Kosui Horiuchi, Mari Fujioka, Kaori Tsutsumi, Junko Sasaki, 44

Prabha Nepal, Sayaka Kashiwagi, Sarad Paudel, Shinya Nishide, Asuka Nanbo, Takehiko Sasaki,

Yusuke Ohba

A peptide derived from phosphoinositide 3-kinase inhibits endocytosis and influenza virus 2019

infection.

Cell Structure and Function 61-74
DOl

10.1247/csf.19001

Nanbo Asuka Noda Takeshi Ohba Yusuke 9

Epstein-Barr Virus Acquires Its Final Envelope on Intracellular Compartments With Golgi Markers 2018

Front Microbiol. 454
DOl

10.3389/fmicb.2018.00454

Kitamura Shinya Yanagi Teruki Inamura-Takashima Yuka Imafuku Keisuke Hata Hiroo Fujioka 90

Yoichiro Ohba Yusuke Shimizu Hiroshi

Dermoscopic evaluation for skin grafts after surgery; neo-vascularization correlates with 2018

survival of skin grafts: A prospective study

J Dermatol Sci 213-216

DOl
10.1016/j . jdermsci .2018.01.014




Nanbo Asuka Maruyama Junki Imai Masaki Ujie Michiko Fujioka Yoichiro Nishide Shinya 14

Takada Ayato Ohba Yusuke Kawaoka Yoshihiro

Ebola virus requires a host scramblase for externalization of phosphatidylserine on the surface 2018

of viral particles

PLoS Pathog 1006848
DOl

10.1371/journal .ppat.1006848

Kon Shunsuke (35 ) Ohba Yusuke (1 ) Fujita Yasuyuki 19

Cell competition with normal epithelial cells promotes apical extrusion of transformed cells 2017

through metabolic changes

Nat Cell Biol 530 541
DOl

10.1038/nch3509

Saitoh Sayaka Maruyama Takeshi Yako Yuta Kajita Mihoko Fujioka Yoichiro Ohba Yusuke Kasai 114

Nobuhiro Sugama Natsu Kon Shunsuke Ishikawa Susumu Hayashi Takashi Yamazaki Tomohiro Tada

Masazumi Fujita Yasuyuki

Rab5-regulated endocytosis plays a crucial role in apical extrusion of transformed cells 2017

Proc Natl Acad Sci USA

E2327 E2336

DOl
10.1073/pnas.1602349114

28 4 4

Nepal Prabha Paudel Sarad

97

2020




A. Yoshida A N . Sakai N . Takahashi S . H . Yoshimura Y . Ohba

Live-cell imaging and analysis of the plasma membrane dynamics during clathrin-mediated endocytosis by high-speed atomic
force microscopy

ASCB|EMBO 2019

2019

A. 0. Satoh Y .Fujioka H. Sasajima S . Paudel A . Nanbo Y . Ohba

Functional Analysis of Mitochondria-endosome Interaction in the Regulation of Endocytosis

ASCB|EMBO 2019

2019

M . Amano Y. Fujioka A . O . Satoh K. Horiuchi A . Yoshida H. Sasajima C . Obuse Y. Ohba

Irs4 Mediates Egf-dependentUpregulation of Endocytosis through the Recruitment of Ras-pi3k Complex to the Endosome.

ASCB|EMBO 2019

2019

Sarad Paudel

42

2019




IRS4 Ras - PI3K

42

2019

Aiko Yoshida Nobuaki Sakai Naoki Takahashi Shige H. Yoshimura Yusuke Ohba

Probing in vivo dynamics of plasma membrane during clathrin-mediated endocytosis

42

2019

Ca2+ A

92

2019

92

2019




correlative imaging

57

2019

71

2019

71

2019

71

2019




Ras-PI3K

71

2019

Yoichiro Fujioka, Aya O Satoh, Kosui Horiuchi, Mari Fujioka, Sarad Paudel, Asuka Nanbo, Yusuke Ohba

A PI3K-derived peptide inhibits clathrin-independent endocytosis and influenza virus infection

70

2018

Aiko Yoshida, Nobuaki Sakai, Yoshitsugu Uekusa, Shige H Yoshimura, Yusuke Ohba

Involvement of actin dynamics in the endocytic process revealed by fast-scanning atomic force microscopy

70

2018

Sayaka Kashiwagi, Yoichiro Fujioka, Kosui Horiuchi, Aya O Satoh, Prabha Nepal, Aiko Yoshida, Sarad Paudel, Asuka Nanbo,
Yusuke Ohba

The role of an Na,K-ATPase in spatiotemporal regulation of Ras- PI3K signaling and endocytosis

70

2018




Aya O Satoh, Yoichiro Fujioka, Kosui Horiuchi, Prabha Nepal, Sayaka Kashiwagi, Aiko Yoshida, Mari Fujioka, Sarad Paudel,
Asuka Nanbo, Yusuke Ohba

A mitochondrial outer membrane protein is involved in the regulation of Ras-PI3K signaling-mediated endocytosis

70

2018

Mari Fujioka, Yoichiro Fujioka, Aya O Satoh, Prabha Nepal, Sayaka Kashiwagi, Aiko Yoshida, Sarad Paudel, Asuka Nanbo, Yusuke
Ohba

Development of FRET-based biosensors for measuring tyrosine kinase activity in living cells

70

2018

Sarad Paudel, Yoichiro Fujioka, Aya 0. Satoh, Mari Fujioka, Kosui Horiuchi, Prabha Nepal, Sayaka Kashiwagi, Aiko Yoshida,
Asuka Nanbo, Yusuke Ohba

The Role of tubulin in the regulation of endocytosis mediated by Ras-PI3K signaling

70

2018

Prabha Nepal, Yoichiro Fujioka, Aya 0. Satoh, Kosui Horiuchi, Sarad Paudel, Sayaka Kashiwagi, Aiko Yoshida, Mari Fujioka,
Asuka Nanbo, Yusuke Ohba

Role of inner mitochondrial membrane proteins in the regulation of endocytosis mediated by Ras-PI3K signaling

70

2018




Yusuke Ohba

Fluorescence Imaging of membrane dynamics and intracellular signaling

The 9th Federation of Asian and Oceanian Physiological Societies Congress (FAOPS2019) in conjunction with the 96th Annual
Meeting of the Physiological Society of Japan

2019

40

2017

PI3K

40

2017

40

2017




Sarad Paudel

Prabha Nepal

Jing Wang

69

2017

Prabha Nepal Jing Wang

Sarad Paudel

Ras-PI3K

69

2017

PI3K

69

2017

Mari Fujioka Yumi Asano Shigeyuki Nakada Yusuke Ohba

2017

Humana Press, New York, NY

555

Methods in Molecular Biology, SH2 domain




(Fujioka Yoichiro)

(70597492) (10101)
(Sato Aya)
(90854662) (10101)




