ISSN OO (PRINT)
ISSN 17 (ONLINE)

OURNAL)OF
VISFRY

THE JAPAN AL SOCIET

.'-Q

.“.

."" ., "

OXFORD

UNIVERSITY PRESS



EDITORIAL BOARD

JB Reviews
Biochemistry

Molecular Biology

Cell

Biotechnology

Editor-in-Chief

Kohei Mivazono (Tokyo)

Editors

Keiji Mivazawa (Chuo)
Koichi HonkE (Nankoku)

Katsuyuki Tanizawa (Ibaraki)

Yukio Fusiki (Fukuoka)

Akira KikucHi (Suita)

Managing Editors

Takuya Uepa (Kashiwa)

Kensaku Mizuno (Sendai) Kazumitsu Uepa (Kyoto)

JB Reviews

Biochemistry

Molecular Biology

Cell

Biotechnology

Biochemistry

Vytas A. Bankarris (Chapel Hill)

Jin Won CHo (Seoul)

Jeffrey D. Esko (La Jolla)

Junichi Fum (Yamagata)

Jianguo Gu (Sendai)

Yann GuerRARDEL (Villeneuve d’Ascq)
Robert S. HALTIWANGER (Stony Brook)
Gerald W. HArT (Baltimore)
Toshiharu Hase (Suita)

Yasuhiro Hasummoto (Fukushima)
Kihachiro Horike (Otsu)

Tatsuro IriMUrA (Tokyo)

Yoshizumi IsHino (Fukuoka)
Johannis P. KAMERLING (Utrecht)

Molecular Biology

Masato Enari (Tokyo)
Toshiya Enpo (Nagoya)
Masatoshi Funrta (Tokyo)
Kenji Kouno (Ikoma)
Tetsuro Kokugo (Yokohama)
Bok Luel Lee (Busan)
Won-Jae LEE (Seoul)

Roland LiLL (Marburg)

Associate Editors
Junken Aok1 (Sendai)
Shigeaki KaTto (Tokyo)
Hiroshi OuNo (Yokohama)
Fumio Arisaka (Yokohama)
Hiroko Basa (Hachioji)
Kiyoshi Fukur (Tokushima)
Jules Mitchell Guss (Sydney)
Hideyuki Havashr (Takatsuki)
Michael A. HoLLINGSWORTH (Omaha)
Hiroshi IcHiNOSE (Yokohama)
Shoichi Isuiura (Tokyo)
Hiroyuki ITaBe (Tokyo)
Makoto Ito (Fukuoka)
Kazuhiro Iwar (Suita)
Koichi Furukawa (Nagoya)
Fuyuki Isnikawa (Kyoto)
Thomas LANGER (K&In)
Kazutoshi Mori1 (Kyoto)
Matthias MULLER (Freiburg)
Juergen Benrens (Erlangen)
Kang-Yell CHor (Seoul)
Kazuhiko IGarasHI (Sendai)
Takeshi IwatsuBo (Tokyo)
Peter S. KLEIN (Philadelphia)
Munehito Arar (Tokyo)
Dominique Fourmy (Gif-sur-Yvette)
Itaru HamacH1 (Kyoto)
Yo Kikucht (Toyohashi)

Editorial Assistants

Arne OstMAN (Stockholm)
Hiroyuki SorimacHI (Tokyo)
Kaoru Sucasawa (Kobe)
Kenji Kapomatsu (Nagoya)
Yasushi Kawata (Tottori)
Ken Kitasma (Nagoya)
Atsushi NakaGawa (Suita)
Toru Nakayama (Sendai)
Ryuichiro Sato (Tokyo)
Hideki Sumimoto (Fukuoka)
Natsuo Uepa (Kagawa)
Takehiko Yokomizo (Fukuoka)
Tohru YosHiMURA (Nagoya)

Masao SakaGucHi (Hyogo)
Takashi Supa (Kanazawa)
Takeshi Topo (Suita)

Toshiki TsuriMoto (Fukuoka)
Tamotsu YOosHIMORI (Suita)
Yasuhiro Minami (Kobe)
Patricia C. SALiNAs (London)
Toshiyuki Takar (Sendai)
Kazuma TaNakA (Sapporo)

Ken-ichi Nisurvama (Morioka)
Hiroshi Uepa (Tokyo)
Kazuo Yamamoro (Kashiwa)

Daizo Koinuma (Tokyo) Tetsuro WaATABE (Tokyo)

Advisory Board

Reiji Kannaat (Nagoya)

Shun-ichiro KawasaTta (Fukuoka)

Ikuro KawaacisHi (Koganei)
Gota Kawar (Narashino)
Makoto Kimura (Fukuoka)
Hiroshi Kitacawa (Kobe)
Masayasu Kojima (Kurume)
Hiroki Konpo (lizuka)
Michiko Konno (Tokyo)
Yasunori Kozutsumr (Kyoto)
Seiki Kuramitsu (Toyonaka)

Bettie Sue MASTERS (San Antonio)

Ryoji Masui (Toyonaka)

Catharina Taiko MiciTa (Yamaguchi)

Hisao Masarl (Tokyo)
Katsuyoshi MiHARA (Fukuoka)
Masayuki Miura (Tokyo)

Masamichi MuraMATsU (Kanazawa)

Kazuhiro NacaTa (Kyoto)
Walter NEUPERT (Miinchen)
Shoko NisuiHArRA (Hachioji)
Kunihiro OHTA (Tokyo)

Hisashi NarivaTsu (Tsukuba)
Takeshi Nikawa (Tokushima)
Haruko Ocawa (Tokyo)

Toshihisa OnsuimMa (Fukuoka)

Yoshihiro SamBonG! (Higashi-Hiroshima)

Ryo TacucHi (Tokyo)

Masato UmeDpa (Uji)

Yoshinao Wapa (Izumi)
Keisuke Wakasuat (Tokyo)
Yuriko Yamacata (Kumamoto)
Junn YanacGisawa (Tsukuba)
Akihiko YosHimura (Tokyo)

Takashi Osumi (Hyogo)
Pradman K. Qassa (Frederick)
Kazuhiro Sakamaxki (Kyoto)
Shigeomi Summizu (Tokyo)
Minoru Takata (Kyoto)
Yoshihide Tsurnmorto (Suita)
Tohru YosHiHisA (Nagoya)



Cell

Tomoichiro Asano (Hiroshima)
Suk-Chul BAE (Gaesindong)
Frank D. Boumer (Jena)
Nils Brose (Gottingen)
Mitsunori Fukupa (Sendai)
Masato Hasegawa (Tokyo)
Yutaka Hata (Tokyo)
Thorsten HEiNzEL (Jena)
Shigeki Hicgasniyama (Toon)
Hidenori IcHuo (Tokyo)

Yasuki IsHizakr (Maebashi)
Bong-Kiun KAANG (Seoul)
Dimitris Karpassis (Heraklion)
Eunjoon Kiv (Daejeon)

Tohru Kozasa (Chicago)
Hitoshi Kurosg (Fukuoka)
Atsushi Mivanma (Tokyo)
Noboru MizusHIMA (Tokyo)
Aristidis Moustakas (Uppsala)
Tatsushi MuTta (Sendai)

Hideaki Nacase (London)

Koh-ichi NacaTa (Kasugai)

Kazuhisa Nakayama (Kyoto)

Hitoshi Onmor1 (Okayama)

Chie SAKANAKA (South San Francisco)
Takuya Sasaki (Tokushima)
Kiyotoshi SExiGucHr (Suita)

Roger K. SunaHARA (Ann Arbor)
Keiko Upaka (Nankoku)

Biotechnology

Toshihiko Ex1 (Toyohashi)
Yoshihisa HAaGiHARA (Ikeda)
Jun HiraBAYASHI (Tsukuba)
Mitsuhiro ITava (Tsuruoka)

Tomoaki MATSUURA (Suita)
Chris Y. H. Tan (Vancouver, Canada)
Kouhei Tsumoto (Kashiwa)

Sunghoon Kim (Seoul)

Wlodzimierz J. Krzyzosiak (Poznan)
Katsumi MAeNaKA (Fukuoka)
Makoto MakisHiMA (Tokyo)

This JourNAL, devoted to publication of original papers in the fields of biochemistry, molecular biology, cell, and biotechnology, was
founded in 1922.

The JoURNAL is published monthly, with two volumes per annum.

All correspondences concerning this JOURNAL should be addressed to: The Japanese Biochemical Society, Ishikawa Building-3f, 25-16, Hongo
5-chome, Bunkyo-ku, Tokyo 113-0033, Japan. Tel. +81-3-3815-1913, Fax. +81-3-3815-1934

Subscription

Annual subscription rate (Volume 149 and Volume 150, 2011)
Corporate Subscribers
Print and Online £375.00/$750.00/€563.00
Online Only £313.00/$626.00/€470.00
Print Only £344.00/$688.00/€516.00
Institutional Subscribers
Print and Online £301.00/$602.00/€451.00
Online Only £251.00/$501.00/€376.00
Print Only £276.00/$551.00/€414.00
Methods of Payment
(1) By cheque in £ sterling drawn on a UK bank, € Euro drawn on a European bank, or in $ US drawn on a US bank. Cheques should be
made payable to Oxford Journals. All orders should be accompanied by full payment and sent to your nearest Oxford Journals office.
(2) By bank transfer to Barclays Bank Plc, Oxford Group Office, Oxford (bank sort code: 20-65-18) (UK). Overseas only: SWIFT BARC
GB 22.
— GB £ Sterling to a/c no 70299332 — IBAN GB89BARC20651870299332
— US $ Dollars to a/c no 66014600 — IBAN GB27BARC20651866014600
— EU € Euros to a/c no 78923655 — IBAN GB16BARC20651878923655
Please quote our renewal/invoice number and subscriber (if known) when making payment.
(3) By MasterCard, Switch/Maestro, Visa, or American Express.
(4) By charge card: automatic annual charge to either Visa or MasterCard is available. Please contact us for further details.
Periodicals postage paid at Rahway, NJ and at additional entry points.
US Postmaster: send address changes to The Journal of Biochemistry (ISSN 0021-924X), c¢/o Mercury International, 365 Blair Road, Avenel,
NJ 07001, USA.

Agencies

Maruzen Co., Ltd.
P.O. Box 5050, Tokyo International,
100-3199, Japan

Japan Publications Trading Co., Ltd.
P.O. Box 5030, Tokyo International,
2-1, Sarugaku-cho I-chome, Chiyoda-ku,
Tokyo 101-0064, Japan

Oxford University Press
Journals Subscription Department
Great Clarendon Street
Oxford, OX2 6DP, UK

All back issues of the Journal of Biochemistry from Volume 1, 1922, are available from our agency: TOA BOOK EXPORTS, INC.,
Ikebukuro 4-13-4, Toshima-ku, Tokyo 171-0014, Japan. Tel. +81-3-3985-4701, Fax. +81-3-3985-4703

Copyright © 2011, by the Japanese Biochemical Society

Published in association with Oxford University Press

Notice on photocopying With the exception of cases permitted by the Copyrights Law, such as the photocopying services provided by the
libraries duly designated by government ordinance and photocopying for lectures by teachers at educational institutions, the photocopying
of any part of this publication without explicit consent of the relevant author is a violation of the law. To legally photocopy any part of this
publication, the person wishing to photocopy, or the corporation or organization employing such person, is recommended to enter into a
comprehensive copyright approval agreement with the following trustee of copyrights from the authors:

(Except in the U.S.A.) The Copyright Council of the Academic Societies, 41-6, Akasaka 9-chome, Minato-ku, Tokyo 107-0052, Japan.
Phone: 3-3475-4621, Fax: 3-3403-1738

(In the U.S.A.) Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, U.S.A. Phone: 978-750-8400, Fax: 978-646-
8600




NOTES TO CONTRIBUTORS
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Manuscripts should be succinct. No length limit is set for a Regular paper, whereas a Rapid communication must not exceed
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COVER:
Discovery in Japan

Anaplastic lymphoma kinase gene (4LK) was first identified as an oncogenic fusion to nucleophosmin (NPM) in anaplastic large-cell
lymphoma, a relatively infrequent subtype of non-Hodgkin’s lymphoma. While chromosome rearrangement-mediated oncogenesis was
once presumed to be specific to haematological malignancies or sarcomas, Dr. Hiroyuki Mano and his colleagues discovered another
fusion of ALK, EML4-ALK, in lung adenocarcinoma (1). EML4-ALK encodes a constitutively activated protein-tyrosine kinase with a
marked oncogenic activity. Many ALK inhibitors are under clinical trials or preclinical experiments, and one of such compounds,
crizotinib, has recently been approved by U.S. FDA as a therapeutic drug against lung cancer positive for EML4-ALK. During the
phase I/II trial with crizotinib, Dr. Mano’s group recognized a patient who had obtained partial response with crizotinib, but abruptly
relapsed after 6 months of treatment. Comparison of the specimens before and after the relapse revealed two secondary non-synonymous
mutations within EML4-ALK only in the latter specimen, each of which confers resistance against crizotinib (2).

These secondary mutations of EML4-ALK lead to amino acid changes within the kinase domain of the encoded protein, i.e., Cys-to-
Tyr at position 1156 and Leu-to-Met at position 1196. Here, the amino acid position of Cys''*® is indicated as a pink sphere in the
predicted three-dimensional structure model for the kinase domain of ALK (ID ‘3lcs’ in the Protein Data Bank of Japan, http://
www.pdbj.org/index.html). The o helices and B sheets are shown in green and orange, respectively.
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The JB Prize

The Japanese Biochemical Society has introduced the JB Prize since 1993 for the purpose of encouraging
the author(s) to submit more papers to the Journal of Biochemistry. The JB prize is awarded annually
to the outstanding papers appeared in the issues of the journal published during the preceding one year
from January through December. The prize-winning papers are selected from candidate papers nominated
by the Committee of the JB Editorial Board and applications of individual author(s), by the Award
Committee, which is chosen by the Board of Trustees. The prize may be offered to several papers each with
¥100,000 every year, but the number will never exceed ten.

The 2011 JB Prize goes to:

Kunio Kosaka, Junsei Mimura, Ken Itoh, Takumi Satoh, Yosuke Shimojo, Chieko Kitajima,
Atsushi Maruyama, Masayuki Yamamoto and Takuji Shirasawa: Role of Nrf2 and p62/ZIP in the
neurite outgrowth by carnosic acid in PC12h cells (Vol. 147, No. 1, 73-81, doi:10.1093/jb/mvp149)

Hiroshi Manya, Keiko Akasaka-Manya, Ai Nakajima, Masao Kawakita and Tamao Endo: Role
of N-glycans in maintaining the activity of protein O-mannosyltransferases POMT1 and POMT2 (Vol. 147,
No. 3, 337-344, do0i:10.1093/jb/mvp170)

Katsuyuki lida, Junsei Mimura, Ken Itoh, Chikara Ohyama, Yoshiaki Fujii-Kuriyama, Toru
Shimazui, Hideyuki Akaza and Masayuki Yamamoto: Suppression of AhR signaling pathway is
associated with the down-regulation of UDP-glucuronosyltransferases during BBN-induced urinary
bladder carcinogenesis in mice (Vol. 147, No. 3, 353-360, do0i:10.1093/jb/mvp169)

Xiaohui Liu, Ayami Matsushima, Hiroyuki Okada and Yasuyuki Shimohigashi: Distinction of the
binding modes for human nuclear receptor ERRy between bisphenol A and 4-hydroxytamoxifen (Vol. 148,
No. 2, 247-254, d0i:10.1093/jb/mvq056)

Takeshi Katsuda, Takumi Teratani, Takahiro Ochiya and Yasuyuki Sakai: Transplantation of a
fetal liver cell-loaded hyaluronic acid sponge onto the mesentery recovers a Wilson’s disease model rat
(Vol. 148, No. 3, 281-288 doi:10.1093/jb/mvq063)

Hiroyuki Morii, Midori Ogawa, Kazumasa Fukuda, Hatsumi Taniguchi and Yosuke Koga:
A revised biosynthetic pathway for phosphatidylinositol in Mycobacteria (Vol. 148, No. 5, 593-602,
do0i:10.1093/jb/mvq093)

Kazuo Kobayashi, Atsunari Tanaka, Hiroto Takahashi, Jotaro Igarashi, Yukako Ishitsuka,
Nao Yokota and Toru Shimizu: Catalysis and oxygen binding of Ec DOS: a haem-based oxygen-sensor
enzyme from Escherichia coli (Vol. 148, No. 6, 693-703, d0i:10.1093/jb/mvq103)

Anna Mizutani, Masao Saitoh, Takeshi Imamura, Keiji Miyazawa and Kohei Miyazono:
Arkadia complexes with clathrin adaptor AP2 and regulates EGF signalling (Vol. 148, No. 6, 733-741,
do0i:10.1093/jb/mvq127)
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Alternative lengthening of telomeres pathway:
Recombination-mediated telomere maintenance mechanism
in human cells

Akira Nabetani and Fuyuki Ishikawa

Laboratory of Cell Cycle Regulation, Department of Gene Mechanisms, Graduate School of Biostudies, Kyoto
University, Yoshida-Konoe-cho, Sakyo-ku, Kyoto 606-8501, Japan (Vol. 149, No. 1, pp. 5-14)

Emerging complexity of microRNA generation cascades

Hiroshi I. Suzuki and Kohei Miyazono

Department of Molecular Pathology, Graduate School of Medicine, University of Tokyo, Tokyo 113-0033,
Japan (Vol. 149, No. 1, pp. 15-25)

Fibroblast growth factors: from molecular evolution to
roles in development, metabolism and disease
Nobuyuki Itoh! and David M. Ornitz®

!Department of Genetic Biochemistry, Kyoto University Graduate School of Pharmaceutical Sciences, Kyoto
606-8501, Japan; and Department of Developmental Biology, Washington University School of Medicine, St
Louis, MO 63110, USA (Vol. 149, No. 2, pp. 121-130)

Functions of phospholipid flippases

Kazuma Tanaka, Konomi Fujimura-Kamada and Takaharu Yamamoto

Division of Molecular Interaction, Institute for Genetic Medicine, Hokkaido University, N15 W7, Kita-ku,
Sapporo 060-0815, Japan (Vol. 149, No. 2, pp. 131-143)

Liver stem/progenitor cells: their characteristics and
regulatory mechanisms

Minoru Tanaka!, Tohru Itoh!, Naoki Tanimizu? and Atsushi Miyajima®

nstitute of Molecular and Cellular Biosciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo
113-0032 and 2Cancer Research Institute, Sapporo Medical University School of Medicine, S-1, W-17,
Chuo-ku, Sapporo 060-8556, Japan (Vol. 149, No. 3, pp. 231-239)

Molecular mechanisms and physiologic functions of mitochondrial
dynamics

Hidenori Otera and Katsuyoshi Mihara

Department of Molecular Biology, Graduate School of Medical Science, Kyushu University, Fukuoka
812-8582, Japan (Vol. 149, No. 3, pp. 241-251)

Mammalian Hippo pathway: from development to cancer and
beyond

Yijun Bao'?, Yutaka Hata', Mitsunobu Ikeda' and Kanchanamala Withanage'

'Department of Medical Biochemistry, Graduate School of Medicine, Tokyo Medical and Dental University,
Tokyo 113-8519, Japan and 2Department of Neurosurgery, First Hospital of China Medical University,
Shenyang 110001, China (Vol. 149, No. 4, pp. 361-379)



Two sides of lifespan regulating genes: pro-longevity or
anti-longevity?

Sakiko Honjoh and Eisuke Nishida

Department of Cell and Developmental Biology, Graduate School of Biostudies, Kyoto University, Sakyo-ku,
Kyoto 606-8502, Japan (Vol. 149, No. 4, pp. 381-388)

Drug discovery and development focusing on existing medicines:
drug re-profiling strategy

Tohru Mizushima

Graduate School of Medical and Pharmaceutical Sciences, Kumamoto University, Kumamoto 862-0973,
Japan (Vol. 149, No. 5, pp. 499-505)

The signalling from endoplasmic reticulum-resident bZIP
transcription factors involved in diverse cellular physiology

Rie Asada, Soshi Kanemoto, Shinichi Kondo, Atsushi Saito and Kazunori Imaizumi

Department of Biochemistry, Graduate School of Biomedical Sciences, Hiroshima University, 1-2-3 Kasumi,
Minami-ku, Hiroshima 734-8551, Japan (Vol. 149, No. 5, pp. 507-518)

Cancer early dissemination: cancerous epithelial-mesenchymal
transdifferentiation and transforming growth factor p signalling

Hisataka Sabe

Department of Molecular Biology, Hokkaido University Graduate School of Medicine, Sapporo 060-8638,
Japan (Vol. 149, No. 6, pp. 633-639)

Orchestrating the synaptic network by tyrosine phosphorylation
signalling

Ania Dabrowski’?® and Hisashi Umemori'"%>*

Molecular & Behavioral Neuroscience Institute, 2Medical Scientist Training Program, *Neuroscience
Graduate Program and *Department of Biological Chemistry, University of Michigan Medical School,
Ann Arbor, MI 48109-2200, USA (Vol. 149, No. 6, pp. 641-653)

Rotation and structure of F F{-ATP synthase

Daichi Okuno, Ryota Iino and Hiroyuki Noji

Department of Applied Chemistry, School of Engineering, University of Tokyo, Bunkyo-ku, Tokyo 113-8656,
Japan (Vol. 149, No. 6, pp. 655-664)

Pregnancy-associated homeostasis and dysregulation: lessons from
genetically modified animal models

Junji Ishida'??, Toshiki Matsuoka'?, Tomoko Saito-Fujita'?, Saki Inabal??, Satoshi
Kunita®, Fumihiro Sugiyama?®, Ken-ichi Yagami® and Akiyoshi Fukamizu'-?

Life Science Center, Tsukuba Advanced Research Alliance, University of Tsukuba, 1-1-1 Tennodai,
Tsukuba, Ibaraki 305-8577, Japan; 2Graduate School of Life and Environmental Sciences, University of

Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8577, Japan; and 3Laboratory Animal Resource Center,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8575, Japan (Vol. 150, No. 1, pp. 5-14)



Ectodomain shedding and remnant peptide signalling of EGFRs
and their ligands

Shigeki Higashiyama'?, Daisuke Nanba'*®, Hironao Nakayama?, Hirofumi Inoue'?
and Shinji Fukuda®

!Department of Cell Growth and Tumor Regulation, Proteo-Medicine Research Center (ProMRes), Ehime
University; 2Department of Biochemistry and Molecular Genetics, Ehime University Graduate School

of Medicine; and 3Senior Research Fellow Center, Ehime University, Shitsukawa, Toon, Ehime 791-0295,
Japan (Vol. 150, No. 1, pp. 15-22)

Impact of genetic insights into calpain biology

Hiroyuki Sorimachi, Shoji Hata and Yasuko Ono

Calpain Project, Department of Advanced Science for Biomolecules, Tokyo Metropolitan Institute of Medical
Science, Tokyo 156-8506, Japan (Vol. 150, No. 1, pp. 23-37)

Essential in vivo roles of the platelet activation receptor CLEC-2 in
tumour metastasis, lymphangiogenesis and thrombus formation

Katsue Suzuki-Inoue

Department of Clinical and Laboratory Medicine, Faculty of Medicine, University of Yamanashi, 1110
Shimokato, Chuo, Yamanashi 409-3898, Japan (Vol. 150, No. 2, pp. 127-132)

The growing role of the Hippo-NDR kinase signalling in neuronal
development and disease

Kazuo Emoto

Department of Cell Biology, Osaka Bioscience Institute, 6-2-4 Furuedai, Suita, Osaka 565-0874,
Japan (Vol. 150, No. 2, pp. 133-141)

Intracellular recognition of pathogens and autophagy as an innate
immune host defence

Tamaki Yano and Shoichiro Kurata
Graduate School of Pharmaceutical Sciences, Tohoku University (Vol. 150, No. 2, pp. 143-149)

Non-Edg family LPA receptors: the cutting edge of LPA research

Keisuke Yanagida'! and Satoshi IshiiZ

!Department of Biochemistry and Molecular Biology, Faculty of Medicine, The University of Tokyo, Tokyo
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