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Ubiquitination in production |Disease. Volume HEDNEY 7 EEDRHTH D,
Health and Disease 60 Chapter 4. 4 (#3%4) corresponding author
36H
Nova Science
Publishers, Inc.
[SBN: 979-8-
88697-281-8
2.RNF213 as a it 2021444 Moyamoya Disease Hatasu Kobayashi, Kouji H. Harada, Toshiyuki Habu,
Susceptibility . Current Yasuhisa Nakamura, Jiyeong Kim, and Akio Koizumi
Gene for Moyamoya Knowledge and ISBN 978-981-33-6403-5
Disease has Future In this chapter, we review the functional properties of
Multifunctional Perspectives RNF213, focusing particularly on its variants such as p.
Roles in Editor:Satoshi R4810K, and the RNF213-associated susceptibilities reported
Biological Kuroda in some stress models. The low penetrance of RNF213 p.
Processes Springer R4810K, however, implies that environmental factors play an
essential role in MMD development in addition to genetic
predisposition. We also introduce our ongoing research and
intermediate results on the environmental factors involved
in RNF213-mediated MMD development.
(&#h)
2 FhIEm
1.Cell cycle- it 19964F Mol. Gen. Genet. Akira Yamamoto, Takuyu Taki, Hirotaka Yagi, Toshiyuki Habu,
dependent Kayo Yoshida, Yasuyuki Yoshimura, Masami Nozaki, Kazuhiro
expression of the Yamamoto & Aizou Matsushiro
mouse RADSI gene FHIF MR ZABHL T SO THULIY 22 43 T-Radb L DARHEREIZ 51T %
in proliferating FHEHEIZBE U THARATHO THRE U 7.
cells (FHiH)
2.Chromosome mapping it 19964F Chromosome Res. Yoichi Matsuda, Toshiyuki Habu, T. Hori, and Takashi Morita
of the mouse LR TG U 2B ETOREAEY Y E Y TR0, Befiitx
homologue of DMCI, EofiE % FEL 7,
the yeast meiosis (&EHH)
-specific
homologous
recombination
gene.
3.The mouse and it 19964F Nucleic Acids Toshiyuki Habu, Takuyu Taki, Anthony West, Yoshitake
human homologs of Res. Nishimune & Takashi Morita
DMCI, the yeast B Z BRI O L RRMEZ A L, FOMFHI RN & Z
meiosis-specific MTEBRVHRTH D, ZOHFUITRBOARIZOAIEE, BT
homologous TR FRIZB 2 EERATY T THhD, ZOEEIRMIEZ
recombination KISZBWTHLNRS T %2 e N RO~ T A5 R TYIO THEAE
gene, have a FEMAEUZ, TNOEEFIIMMOEYFETIER S NRWEEE EY)
common unique form WHEBELTWD I EARMIEIZL VB SNIZU 2,
of exon-skipped (&HHH)
transcript in
meiosis.
3 ZAiTER
1.Protocol for 3t 202343 H STAR Protocols Toshiyuki Habux & Jiyeong Kim
combining 4(1) 102063- *Corresponding author
immunological 102063 We present a protocol combining co-immunoprecipitation (Co-

procedures with
cell cycle stage
synchronization to
detect cell-cycle
-specific
complexes

DOI: 10.1016/]
xpro. 2023. 102063

IP) and immunofluorescence approaches with cell cycle stage
synchronization to detect cell-cycle-specific complexes. We
describe steps to synchronize cells at specific cell cycle
stages using drugs. We then detail the preparation of cell
extracts from synchronized cells and fractionation of the
protein complexes with density centrifugation, followed by
Co-IP with specific antibodies. Protein-protein interactions
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are confirmed by localization using immunofluorescence
imaging. This protocol is helpful for visualizing the
dynamics of protein complex assembly.
2.Gulo gene locus, a it 202244 H Biotechnology Toshiyuki Habu, Tomoka Ishikawa, and Jiyeong Kim
new Gene Editing 190 Journal Transgene technology is valuable and helpful in many fields
locus for including basic medical and biological research,
mammalian cells 2022 Apr 13; biotechnology, and therapy. Recent advances in targeting
€2100493. doi: technology accelerate the production of transgenic plants
10.1002/biot. and animals and the application for gene therapy. To develop
202100493. the technology, we examine the utility as the new safe
harbor locus, l-gulono-+y -lactone oxidase (Gulo) locus in
human and mice. We performed experiments in vitro and in
vivo knockout and knockin mouse and cell lines to validate
their applicability using these loci. The Gulo locus might
be good candidates for safe harbor loci for transgenic
research.
(#Fif) corresponding author
3.Suppression of it 20224£4H6 |Biochemical and Sharif Ahmeda, Toshiyuki Habu, Jiyeong Kim, Hiroko Okuda
RNF213, a H Biophysical Shinji Oikawa, Mariko Murata, Akio Koizumi, Hatasu Kobayashi
susceptibility Research
gene for moyamoya Communications RNF213 depletion inhibits ER stress possibly through
disease, inhibits elevation of the SELIL-HRD1 complex, thereby promoting ERAD
endoplasmic 2022 Apr 6;609: in vitro and in vivo
reticulum stress 62-68. doi: 10. (&HA)
through SELIL 1016/j.bbre
upregulation 2022.04. 007
4, Dynein it 20214£114 |Biochimica et Toshiyuki Habu & Jiyeong Kim
intermediate chain Biophysica Acta SRR R OHRFE 20 corresponding author
2¢ (DNCI2¢) (BBA) - The Mad2 protein plays a key role in the spindle assembly
complex is Molecular Cell checkpoint (SAC) function. The SAC pathway delays mitotic
essential for Research progression into anaphase until all kinetochores attach to
exiting Mad2- the spindle during mitosis. The formation of the Mad2-
dependent spindle p3lcomet complex correlates with the completion of spindle
assembly attachment and the entry into anaphase during mitosis
checkpoint
Herein, we showed that dynein intermediate chain 2c¢ (DNCI2c)
—a subunit of dynein motor protein—forms an immunocomplex
with p3lcomet during mitosis. DNCI2c-knockdown resulted in
prolonged mitotic arrest in a Mad2-dependent manner
Furthermore, DNCIZ2c-knockdown-induced mitotic arrest was not
rescued by p3lcomet overexpression. Together, these
results indicate that the DNCI2c-p3lcomet complex plays an
important role in exiting Mad2-dependent SAC
(#Fif) corresponding author
5.Ubiquitination it 202142104 | IntechOpen Toshiyuki Habu & Jiyeong Kim

Enzymes

Book title: Hydrolases DOI: 10.5772/intechopen. 100408
Chapter title: Ubiquitination Enzymes

Posttranslational protein modifications by mono- or
polyubiquitination are involved in diverse cellular
signaling pathways and tightly regulated to ensure proper
function of cellular processes. Ubiquitin modification is
mediated by three types of enzyme activity, mediated out by
El ubiquitin-activating enzymes (UBA; also referred to as
UAE or El enzymes; EC 6.2.1.45), E2 ubiquitin-conjugating
enzymes (UBC; also termed E2 ubiquitin-carrier proteins or
E2 enzymes; EC 2.3.2.23), and ubiquitin-protein ligases (E3
enzymes). To better understand the molecular mechanisms
underlying ubiquitin modification, this review focuses on
the structural interactions between ubiquitin modification
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enzymes and their functions
(#Fif) corresponding author
6.RNF213-Associated 3t 202144 H Der Pharmacia Jiyeong Kim & Toshiyuki Habu
Ubiquitin Lettre, 13 (4): Moyamoya disease (MMD) is a cerebrovascular disorder
Signaling with 01-02 with unknown pathogenesis that features abnormal blood
UBC13 vessel formation with stenosis or an occlusion in the
circle of Willis [1-4]. RNF213 is a susceptible gene for
Moyamoya disease (MMD), which encodes a huge protein with
AAA+ATPase (ATPase associated with various cellular
activities) and RING domains [5]. The molecular
mechanisms of MMD are mainly unknown. Elucidation of the
RNF213 functions might lead to the understanding of MMD
pathology. In this review, we discuss the current topics on
RNF213 ubiquitination activity and the regulation and point
out some of the questions that remain unanswered.
(#Fif) corresponding author
7.UBC13 is an RNF213 Bid 202144 H FASEB Toshiyuki Habu & Kouji H. Harada
associated E2 BioAdvances Moyamoya disease (MMD) is a cryptogenic vascular disorder in
Ubiquitin- Volume3, Issue4, the intracranial arteries. RING protein 213 (RNF213) is the
conjugating April (2021) susceptibility gene for MMD. We identified UBC13 (UBE2N) as
enzyme, and Lysine 243-258 an E2 ubiquitin - conjugating enzyme for RNF213 E3 ubiquitin
63-1inked https://doi.org/ ligase by yeast two - hybrid screening with a fragment
ubiquitination by 10. 1096/ fba. 2019 containing RNF213 RING domain as bait, and the immunocomplex
the RNF213-UBC13 -00092 of RNF213 - UBC13 was detected in vivo. Analysis of the
axis is ubiquitin chain on RNF213 by monitoring autoubiquitination
responsible for showed that RNF213 was autoubiquitinated in a K63 chain
angiogenic fashion, but not in a K48 chain fashion. This RNF213
activity. ubiquitination was required for cell mobility and invasion
activity for HUVEC cells in UBC13 knock - down and
ubiquitination - dead RNF213 mutant expressing experiments.
These findings demonstrated that RNF213 is a K63 - linked E3
ubiquitin ligase, and UBC13 is responsible for RNF213
dependent ubiquitination.
(#Fif) corresponding author
8.PLK1-CDK axis to it 20174104  |eLife Mika Gunji, Masae Ikura, Toshiyuki Habu, Shinji Ito, Takuo
target DNA Kawamoto, Tsuyoshi Ikura, Kanji Furuya
checkpoint sensor We show that DNA damage sensor protein RAD9, a subunit of
protein RAD9 to DNA checkpoint activating complex 9-1-1, is phosphorylated
tolerate genotoxic on Thr.292 by a pro-mitotic kinase Cyclin-Dependent-Kinases
stress for (CDKs). The Thr.292 phosphorylation on RAD9 creates the
promoting cell binding site for Polo-Like-Kinasel (PLK1) for local
proliferation activation for further phosphorylation on Thr.313 of RAD9.
Thr. 313 phosphorylation suppresses the checkpoint activation
to keep the high rate of DNA synthesis, when DNA
replicative stress was introduced. Our results suggest that
phosphorylation on Thr.292 of RAD9 by CDK initiates the PLKI
-dependent negative regulation to antagonize DNA damage
detection during DNA checkpoint response. These explain how
replicating cells minimize DNA checkpoint signaling to
overcome genotoxic stress.
9.RNF213 rare it 20164£104 |PLOS ONE Hatasu Kobayashi, Miroslav Brozman, Kateina Kyselova

variants in
Slovakian and
Czech moyamoya
disease patients

DaaViszlayova, Takaaki Morimoto, Martin Roubec, David
koloudik, Andrea Petroviova , Dominik Juskani, Jozef Strauss
, Marian Halaj, Peter Kurray , Marian Hranai, Koji Harada,
Sumiko Inoue ,Toshiyuki Habu, Roman Herzig , Akio Koizumi
The authors identified new RNF213 variants in Slovakian and
Czech moyamoya families and performed functional experiments
to verify their findings

(FihH)
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10.PTP1B controls non it 20164E6 H NATURE CELL Robert S. Banh, Caterina lorio, Richard Marcotte, Yang Xu
-mitochondrial 20H BIOLOGY Dan Cojocari, Anas Abdel Rahman, Judy Pawling, Wei Zhang
oxygen consumption Ankit Sinha, Christopher M. Rose, Marta Isasa, Shuang Zhang
by regulating Ronald Wu, Carl Virtanen, Toshiaki Hitomi, Toshiyuki Habu,
RNF213 to promote Sachdev S. Sidhu, Akio Koizumi, Sarah E. Wilkins, Thomas
tumour survival Kislinger, Steven P. Gygi, Christopher J. Schofield, James
during hypoxia W. Dennis, Bradly G. Wouters
and Benjamin G. Neel
PTP1B controls non-mitochondrial oxygen consumption by
regulating RNF213 to promote tumour survival during hypoxia
(&#h)
11.A new horizon of it 201542124 |Environ Health Hatasu Kobayashi, Harada H Harada, Toshiyuki Habu, Shohab
Moyamoya disease 10H Prev Med Youssefian
and associated DOI 10.1007/ EVEVHS HREBICEY 2 5cE0E MY B
health risks s12199-015-0498- (&FHfH)
explored by RNF213 7
12.Biochemical and it 20154E6 H J Am Heart Hatasu Kobayashi, Yoshiko Matsuda, Hatasu, Hiroko Okuda,
Functional Assoc. 2015 Jun Hirotomo Shioi, Tetsuya Matsuda, Hirohiko Imai, Masakatsu
Characterization 30;4(7). online Sone, Daisuke Taura, Harada H Harada, Toshiyuki Habu,
of RNF213 journal e00214 Yasushi Takagi, Susumu Miyamoto, Akio Koizumi
(Mysterin) R4810K, T Y E VIREZMER T-RNF2130D 32 1 2 TIR48 10K D M T & e OV =
a Susceptibility (LR BRI 2 47> 72, ZAUZ & V) 324 RIRA810KIL Z D&
Mutation of {EF MG DAAA ATPase DTEMEAME T U 72451, M REEAME T
Moyamoya Disease, LCTWdZezmU, AIEEFERICHA/RNE 27z,
in Angiogenesis In (&EHH)
Vitro and In
Vivo.
13.Chromatin 3t 201446 H Bio-protocol Tatsuki Kunoh and Toshiyuki Habu
Fractionation online journal BRHAERBEDOS b, 7O F VMO AL EHENE O IRETH
Assay in Fission W93 HEERFEURE L7,
Yeast (&#h)
14.Pcfl, a large it 201441 H Springer Plus Tatsuki Kunoh and Toshiyuki Habu
subunit of CAF-1, 3, 30 online DNAZG SR D422 1 X0 MY IRl 112 & B DNARRS I oD 1E s M 3 L2 &
required for Jjournal BapgZzRIET, TOED RNz SBETHHEY AT L0
maintenance of D> TV D, TDYATLADRA N =KX L% HARERZ W
checkpoint kinase THEMT U, DNAZEYY B < b A NV O(LEERi % AT D 2 & ASBHHE
Cdsl activity VAT LEMFEL, ROEROHFHICEETHL I L EZHLMIL
770
(#Fif) corresponding author
15. The p3lcomet it 20134£124 |Springer Plus Toshiyuki Habu, Tomohiro Matsumoto
inactivates the 2, 562 online P ROMERHSEY OMEFEMRF I RDEETH Y, TORFILL
chemically induced Jjournal KOEREIEIRTELEZILNT VDS, ZOMEREO LR
Mad2- dependent FMad2 & Z DO E %3 55 Fp3lcomet DEARNTDING v AN
spindle assembly PEMERFICEETH Y, ZTORYEIIPEEERZEEERTIL
checkpoint and ERUTz, E72 2 OR339 2 %2 R & U 7238 H A D &
leads to TZMEEEALTEY, HUMBETOMMEANDFSIRE X 1D R
resistance to 7,
anti-mitotic drugs (#3%4) corresponding author
16. The moyamoya it 20134104 |Biochem. Toshiaki Hitomix*, Toshiyuki Habu*, Kazuwa Nakao, Akio

disease
susceptibility
variant RNF213
R4810K induces
Genomic
instability by
mitotic

Biophys. Res.
Commun 439(4):
419-426

Koizumi {1644 s*equal contribution

EVE VIRISMANBBIROEAZE & 2 I E D BHINE O RE R %

RIBERTH D, B4 FIREBREZFOEYEVREL» S HEEI T

FEDMEMTIZ & URNF2IBEE LN, EYEYHOY A7 %300£% E
AIEDZez®ELZ, IORDMHTICEY . RNF213% BT

SHEEZIHL, ROEKOLRZEEZGESRTI 2RO~ Z

DI LIFEVEVHIPSHIZHHL ZEBRNSEFFHINSZ, TN
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abnormality. LD e LY EYEVRIZMEZFEET MO DHIFEIZLY 5]
FHRIINDIEBRTH D Z & & MFUTREKIT TRIBL 72,
(&#h)

17.Downregulation of it 201348 H Biochem. Toshiaki Hitomix*, Toshiyuki Habu*, Kazuwa Nakao, Akio
Securin by the Biophys. Res. Koizumi A {1644 #*equal contribution
variant RNF213 Commun 438(1): EYE VIR MEE TRNF213Z BN S S 3222 57~
R4810K 13219 b, TV EVNERIPSHINE 2 /e U FBRIT 217 5 T & THNREZAL
(rs112735431, G>A) ZHFELU 2, TORFERIPSHMTIIMIES RIS ¢ 582 75
reduces ORBUSTRE SNz, EENAREEFE L2225, HifmEY
angiogenic WCREBRDHABEERTIEE2HLNILZ, REETT 58ES
activity of Bt TSecurind 5N 2 # FREUE T AIMERKREL KE<HE
induced HDoTNWB I E2EEIEDDIZLIZHEINLZ, 2L 2D
pluripotent stem Secur iniE (= F-HEAE ¥ RNF21388RED MAE TR 2 513 2 Bt %2 =3 2
cell-derived EMNTE T/,
vascular (FHiH)
endothelial cells
from moyamoya
patients.

18.An E2 enzyme Ubcll 3t 201343 H Cell Cycle 12(6) Yoasunori Horikoshi, Toshiyuki Habu, Tomohiro Matsumoto
is required for :961-71 AEFF UALERML 7272 AE BRI XD % < OERBIRD I
ubiquitination of INTWDS, fHilasZAOGIES FRET I O MRIZED KIS
S1p1/Cdc20 and TWd, KR TIIDHABEEZ ANTE VN7 EDRROFE D5
spindle checkpoint THERER SN L 2,
silencing in (&EHH)
fission yeast.

19.Ablation of Rnf213 it 20134E3H Biochem. Kobayashi H, Yamazaki S, Takashima S, Liu W, Okuda H, Yan J,
retards Biophys. Res. Fujii Y, Hitomi T, Harada KH,Habu T, Koizumi A
progression of Commun 432(3):
diabetes in the 519-25 EVEVREZMEE FRNF2130 v 7 AfHFEE T2 RELZT Y
Akita mouse. A=MERU 7z, JAFHEY £ Y E VRO MER R IZBEE IR

M7z, BRDMHIZEVBERIRET VI VAL ORFIZ LY,
RNF21 38R RIBIIHEIRIG 2 IR 2 Z & 2 S 2T U 2 BE ML
BH S M TIERZARWAY, RNF213Z U NI E & A ¥ a ) VHIEITAT 5 A
DORYEMEZE R U 72,

(&#h)

20.A mutation of the it 2012424 Exp. Cell Res Makoto Iimori, Kanako 0Ozaki, Yuji Chikashige, Toshiyuki Habu
fission yeast EBI 318(3):262-75 , Yasushi Hiraoka, Takahisa Maki, Ikuko Hayashi, Cikashi
overexpression Obuse, Tomohiro Matsumoto
comes negative WUNE ISHIL OB OMER;, /-l HIFO YA MER I EE R
regulation by WG VNV ETH D, AR TIEDABEROWMNEHRIZED S
phosphorylation AUNZEIZEH U, T OBBERIHZ @ U Tl 2o fl & o
and stabilizes BE M % iR AT U 72,
microtubules. Iimori M, Ozaki K, Chikashige Y, Habu T, Hiraoka Y, Maki T,

Hayashi I, Obuse C, Matsumoto T
(&#h)

21.Genistein, it 20114E11 4 |Mutat Res. Mikio Shimada, Akihiro Kato, Toshiyuki Habu, and Kenshi
abundant Komatsu
isoflavonoids in AR SRR % B AEMBIRICRE L2 5 2 %, DNANDOEGELEH I 1D
soybeans, prevents A, M H L EICEERRE R MAERICD RSS2 525
the formation of ZEHNNTVD, RFRTIIREIZEEND IV T7IHR /AR
excess Radiation- TZATA VNPT OHBER 2 RTEYOBRET 5 2 & THER
induced WERRIZEHATH D L 2mO U,
centrosomes via (FHiH)
p21 up-regulation.

22.Expansion of it 20114E7H Am. J. Hum. Kobayashi Hatasu, Abe Koji, Matsuura Tohru, Ikeda Yoshio,

Hitomi Toshiaki, Akechi Yuji,Habu Toshiyuki , Yang Wangyang,

Okuda Hiroko and Koizumi Akio

BB/ NNZEPEAE (SCA) I3 E B 23 % F B EIR & 9 2 i DI T
HB, B FHIBNE % R G SCADBIBHIMENTEN S, NOP56 &\ 5 5
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Spinocerebellar (EFRERICZ OB Z =X kDX Uz, IOz EY 2
Ataxia (SCA36) ODEE%QEW ZHD6EREY Y= FOMEMRKNTH S Z L E2IHLN
Accompanied by U7, I5HIZZN56DY ¥— NDIEEEY D X725 EKTHRNAYD
Motor Neuron L/_ METHZZ L %IEHL /2,
Involvement (FHiH)
23.0verlapping in it 20104E1H Genes Cells. Tomo Hanafusa, Toshiyuki Habu, Junya Tomida, Eiji Ohashi,
short motif Yoshiki Murakumo, Haruo Ohmori
sequences for 2UNTERIOREAIET I /BRI E>TRELLELEIND, L
binding to human MUT 2 BERAIBA FIZ 2 VIS 7 B ORSENEES I K I B 5
REV7 and MAD2 2% & 2B 2T\, MAD2 X REVTIZAHEME:ASEN T 2 BRFE Y] %
proteins. BET2WHOOMERFLOBEIFRI SN N5 ZTDREHE
EEAT DI ZFRICHZ Y HE L, i LA ORFEIZET S
FtEZ S MU 7z,
(&#h)
24, Inactivation of it 2009434 Cancer Res. Mikio Shimada, Ruri Sagae, Junya Kobayashi, Toshiyuki Habu
the Nijmegen and Kenshi Komatsu
Breakage Syndrome EHREZ R @B RPAEEZ R E T NEBIETH D, TOR
Gene Leads to REAEFNBSLIZDNAMBMEIC EHE R K FTH D, AL TIXZDRET
Excess Centrosome RIBISHINRE CTH D P MROBREERICEDbo L, ZOREX
Duplication via DNAFB(GIGE & AR AR TH B I L TVB I L RHLMNIZHL M
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27.p53 Protein it 200446 H Carcinogenesis Toshiyuki Habu, Nobunao Wakabayashi, Kayo Yoshida, Kentaro
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28.Identification of it 20024£124  |EMBO J. Toshiyuki Habu, Sang Moon Kim, Jasminder Weinstein, Tomohiro
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31.The association of it 19994E5H Chromosoma Yoichi Matsuda, Toshiyuki Habu, T. Hori, and Takashi Morita
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32.The Mouse RecA- it 19984E4H Mol. Cell Akira Yamamoto, Takuyu Taki, Hirotaka Yagi, Toshiyuki Habu,
like Gene, DMC1 is Kayo Yoshida, Yasuyuki Yoshimura, Masami Nozaki, Kazuhiro
required for Yamamoto & Aizou Matsushiro
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33.Regulation of the it 19954£8 H J. Biol. Chem. Hirotaka Yagi, Tomohisa Kato, Toshi Nagata, Toshiyuki Habu,
mouse histone H2A- Masami Nozaki, Aizou Matushiro, Yoshitake Nishimune, Takashi
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2. “Stress response it 20124E1H The Sugahara Toshiyuki Habu, Tsuyoshi Ikura, Tomohiro Matsumoto
controlled by menorial
differential international
binding of symposium HLHE
p3lcomet to p53”
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2. 1. Rof213filidA 2 |3 20214E3H8 |91 (0] H A AE S Sharif Ahmed, /MM B, BH &+, BHHE %=, L4647,
Akitav AL FARY H RS Shohab Youssefian, KJIl ffi=, KH HIH-f, /MR BHE
A AAkita~ 7 ADHE
PRI % U LR
LEXRERHA N | HE 20184:3H  |HAMEYSRE |KH EBME, 4 IVY, A B RH B, LAEBET. MR
B RNF213 o E3 22H BOR LRI Wk, 2—k7407Y Yan’s
ligase {&HMEDBEEEMN X8 RERAZ M- E T RNF213 1, ATPase (AAA+) RA V&
G E3 ligase RAASVEETIMHM—DX VY NNIETHD, LirL, Z
D E3 ligase & AA+ DEARIZDD > TRV, F 2 TARIFSET
.
RNF213 128152 E3 ligase DWEREMIRHHZ I S 2MZ L, ATPase #%
REEERZEH (A AAA) 7% B3 ligase y&VEICRIFIHE 2L L 72,
[J57£] RNF213 WT, D4013N/R4810K (£ X & XfHAEHEHE) . A
AAA (AAA+ R A A V& RE) % HEK293T MifICHREIRHTH XY, 20
R UINTE % GuEIEBE TR L 72, [FUX L 72 RNF213 & fk~% 72 E2
ZFHWTIn vitro ubiquitination assay {7\, Self-
ubiquitination L~ LIZ X > TiEM: % 2T L /=,
4.7 AN VBESR |3 201646 H | HAKEE - &Y | T AINVE VBEEBEREY Y AR UEEM%EERL, 7T A2
ERRE~Y D AR = VB VROFHHABAERIZB L Tl U 7z,
BEMC L7 2 HET0H] H ASKEE -
IV VRO LA BREARS TEEAT, AHERE, RETZAEF, WEHEE
FHERSR ()
5.0NAF v 7RA V|3 2015412 |38 A4 |BBE] R JE ERL LAEBET. A B HE WiE
[Kl7-Rad9 D 43 i % fi¢ 1H WHERFR
9 % Cdk-P1kIfKTF
IR A
6.In vitro and in Bid 20154E7H2  |4th Akio Koizumi, Hatasu Kobayashi, Yoshiko Matsuda, Toshiaki
vivo evidence on H International Hitomi, Hiroko Okuda, Hirotomo Shioi, Tetsuya Matsuda
inhibition of Moyamoya Meeting Hirohiko Imai, Masakatsu Sone, Daisuke Taura, Kouji H.
angiogenesis by Berlin Harada, Yasushi Takagi, Susumu Miyamoto, Toshiyuki Habu
the Moyamoya
susceptible gene
and its mutation,
RNF213 R4810K
7.PTPIB regulates it 20154E4H AACR 106th Deletion of Ptpnl, which encodes Protein-Tyrosine
the Moyamoya 18H 722 Annual Meeting Phosphatase-1B (PTP1B), delays the onset of Her2/Neu-driven

disease-associated
E3 ligase, RNF213
and cellular
dioxygenase
activity to allow
breast tumor
survival in
hypoxia

2015; April 18-
22, 2015;
Philadelphia, PA

breast cancers in mice, but the underlying mechanism(s)
remains controversial. Moreover, the role of PTPIB in HERZ2+
human breast cancer is unresolved. This novel PTP1B/RNF213
hypoxia-regulatory pathway is critical for the survival of
breast cancer and possibly other malignant cells in the
tumor microenvironment.

Robert S. Banh, Caterina Iorio, Richard Marcottel, Yang Xu,
Dan Cojocari, Anas Abdel Rahman, Judy Pawling, Ankit Sinha,
Toshiaki Hitomi, Toshiyuki Habu, Akio Koizumi, Sarah
Wilkins, Thomas Kislinger, Christopher J. Schofield, James
W. Dennis, Bradly G. Wouters, and Benjamin G. Neell
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