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Roles of ESCRT in Oncogenesis
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Vesicular transport is tightly related with oncogenesis, malignant transformation
and cell death. In the present study, we analyzed roles of ESCRT in vitro and in vivo. First, we found
that ESRT-0 and ESCRT-1 both regulate EGFR degradation. Second, AMSH-LP, a deubuiqutination enzyme
associated with ESCRT-0 and ESCRT-111, may be involved in oncogenesis, and AMSH-LP knockout mice
manifested shorter life span. Third, ESCRT-0 defect did not induce tumor formation, but cells defective
for ESCRT-0 showed enhanced necroptosis and apoptosis, partly through the enhanced ER stress. Together,
this study showed a pertinent role of ESCRT in cellular growth and death.

ESCRT



1)
Tk - R 2/ kIl Lo, 2o )

&)
ESCRT Endosomal Sorting
Complex Required for Transport
ESCRT
STAM1,STAM2 Hrs
JRRGBG AN e & DI b BE

D% - 53 5% AR eD TR LT
EGFR ESCRT

(1) ESCRT

@)
ESCRT
HAFE, JEH - B 2 FHE S 2 02OV TR

RAME D E - BIEAL

ESCRT

D HBUEIENR - TROEBFE DIZ D D HER &

(1)ESCRT

ESCRT

Hrs, Vps37, AMSH-LP

) ESCRT
Cre ESCRT

(3)ESCRT-1
CRISPR/Cas9

“4)
EGFR-TKI(Afatinib)
(Cetuximab)

EGFR

(1)ESCRT-0
ESCRT-0 Hrs Hrs
(Hrs-flox)
Cre

LoxP-Cre-LoxP(LCL)

K-Ras FEBLET /L2 vy, XUH - BliRr5ERY 72
Hrs
Hrs-flox:LSL-KrasG12D:SPC-TetOTg:rTT
ATg

Hrs

(2) ESCRT-0
CAMKIla -Cre: Hrs-flox

Hrs
JINK
Hrs
(3)ESCRT-1
CRISPR/Cas9
VPS37
EGFR
VPS37 EGFR
EGFR
ESCRT-1



VPS37
Cre
CCSP-CreER:Vps37-flox

(4)ESCRT-0 ESCRT-111
AMSH AMSH-LP
BALB/c
AMSH-LP
P53+/-:AMSH-LP
AMSH-LP
)}
EGFR
EGFR-TKI
EGFR-TKI
EGFR ESCRT
Rab11
EGFR
in vitro
EGFR
EGFR EGFR-TKI
EGFR
(6) CD271
CD271 NGF
Cb271
TOF-MS VPS35
VPS35 Rab7
CD271
VPS35
CD271

Oshima, R., Hasegawa, T. Tamai, K.
Sugeno, N. Yoshida S., Kobayashi, J.
Kikuchi, A. Baba, T. Futatsugi, A. Sato,
I. Satoh, K. Takeda, A. Aoki, M. Tanaka N.

ESCRT-0 dysfunction compromises
autophagic  degradation of protein
aggregates and facilitates ER

stress-mediated
apoptotic and
Scientific Reports
DO1:10.1038/srep24997

Mizuguchi M, Sasaki Y, Hara T, Higuchi
M, Tanaka Y, Funato N, Tanaka N, Fujii M,
Nakamura M.Induction of Cell Death in
Growing Human T-Cells and Cell Survival in
Resting Cells in Response to the Human
T-Cell Leukemia Virus Type 1 Tax.PLoS One.

, 2016,11(2):e0148217.

DOI: 10.1371/journal .pone.0148217

Kojima, K., Amano, Y., Yoshino, K.,
Tanaka, N., Sugamura, K., Takeshita, T.
ESCRT-0  protein  hepatocyte  growth
factor-regulated tyrosine kinase
substrate (Hrs) is targeted to endosomes
independently of  signal-transducing
adaptor molecule (STAM) and the complex
formation with STAM promotes its endosomal
dissociation.J Biol Chem. ,2014,289,
33296-33310.
DOI: 10.1074/jbc.M114.578245

Sugeno, N., Hasegawa, T., Tanaka, N.,
Fukuda, M., Wakabayashi, K., Oshima, R.,
Konno, M., Miura, E., Kikuchi, A., Baba,
T., Anan, T., Nakao, M., Geisler, S., Aoki,
M., Takeda, A. Lys-63-1inked
ubiquitination by E3 ubiquitin ligase

neurodegeneration via
necroptotic pathways
,2016, 6, 24997

Nedd4-1 facilitates endosomal
sequestration of internalized
alpha-synuclein. J Biol Chem 289, ,

2014,18137-18151
DOI: 10.1074/jbc.M113.529461

Tamai, K., Nakamura,M., Mizuma, M.,
Mochizuki, M., Yokoyama, M., Endo, H.,
Yamaguchi, K., Nakagawa, T., Shiina, M.,
Unno, M., Muramoto, K., Sato, I., Satoh,
K., Sugamura, K., and Tanaka, N.
Suppressive expression of CD274 increases
tumorigenesis and cancer stem cell
phenotypes in cholangiocarcinoma.
Cancer Science 105, ,2014,6,
667-674.
DOI: 10.1111/cas.12406

Nagata T, Murata K, Murata R, Sun SL,
Saito Y, Yamaga S, Tanaka N, Tamai K,
Moriya K, Kasai N, Sugamura K, Ishii N.
Hepatocyte growth factor regulated
tyrosine Kkinase substrate in the
peripheral development and function of
B-cells. Biochem Biophys Res Commun. 2014,

,443:351-356.

DOI: 10.1016/j.bbrc.2013.11.029

Watanuki, Z.Kosai, H., Osanai, N., Ogama,
N., Mochizuki, M., Tamai, K., Yamaguchi,
K., Satoh, K., Fukuhara, T., Maemondo, M.,



Ichinose, M., Nukiwa, T., Tanaka, N.
Synergistic cytotoxicity of afatinib and
cetuximab against EGFR T790M involves
Rabll-dependent EGFR recycling. Biochem

Biophy Res Commun. 455, ,2014,
269-276.
DOI: 10.1016/j -bbrc.2014.11.003

Imai, T.Tamai, K.Oizumi, S.Oyama,

K.Yamaguchi, K.Sato, I.Satoh, K_Matsuura,
Saijo, S.Sugamura, K.Tanaka., N. CD271
defines a stem cell-like population in
hypopharyngeal cancer.PLoS One,
,2013,8, e62002.
DOI: 10.1371/journal _.pone.0062002
Inoue D, Suzuki T, Mitsuishi Y, Miki Y,
Suzuki S,Sugawara S, Watanabe M, Sakurada
A, Endo C,Uruno A, Sasano H, Nakagawa T,
Satoh K,Tanaka N, Kubo H, Motohashi H,
Yamamoto M. Accumulation of p62/SQSTM1 is
associated with poor prognosis in patients
with lung adenocarcinoma. Cancer Science.
, 2012, 103, 760-766.DOI:
10.1111/§.1349-7006.2012.02216.x
Tamai K, Shiina M, Tanaka N, Nakano T,
Yamamoto A, Kondo Y, Kakazu E, Inoue J,
Fukushima K, Sano K, Ueno Y, Shimosegawa
T, Sugamura K. Regulation of hepatitis C
virus secretion by the Hrs-dependent

exosomal pathway. Virology , 2012,
422, 377-385.
DOI: 10.1016/j.virol.2011.11.009.
O
O
Funaki, Tanaka,N. The molecular

insights into degradation of ErbB3.

2012.9.20.

Tanaka,N. PDX model for Head and Neck
Cancer reveals CD271-positive cancer stem
cells. 3

2014.9.27.

Mochizuki, M, Tamai.K and Tanaka, N.
CD271 plays critical roles in invading
cancer cells in hypopharyngeal carcinoma.

3
2014.9.27. 2014.9.24-27.

Tamai.K. Mochizuki, M. and_Tanaka, N.
BEX2 plays critical roles for maintaining

dormant cancer stem cells. 3
2014.9.24-27.
CD271
2014.8.22.
Tanaka, N. . Combining afatinib and

Cetuximab synergistically increases their
cytotoxicity for EGFR T790M-harboring
cells. AACR2014.

, 2014.4.5-9.

@D
TANAKA, Nobuyuki

( )

60280872

@
OGAMA, Naoko

( )
30390892
TAMAL, Keiichi
( )
40509262
Yamaguchi, Kazunori

( )

80373215



