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J. F. Cáceres • Edinburgh
S. Huber • Urbana, IL
J. E. Ladbury • Leeds
M. A. Lemmon • Philadelphia, PA
C. MacKintosh • Dundee
M. Murphy • Cambridge
S. Roberts • Bristol
M. A. Schwartz • New Haven, CT
G. R. Steinberg • Hamilton, ON
D. Tosh • Bath
M. Uesugi • Kyoto
D. M. F. van Aalten • Dundee
B. Vanhaesebroeck • London
H. M. Wallace • Aberdeen
M. F. White • St Andrews
A. Xu • Hong Kong
C. Zurzolo • Paris

Executive Editor
C. L. Curtis

Publishing Operations Manager
M. D. Cunningham

Production Editor
R. B. Etherington
Staff Editor
J. W. Mockridge

Administrative Editor, US Office
S. Schendel
Administrative Editor, China Office
L. Huo

J. C. Adams (Bristol)
S. M. Assmann (University Park,
PA)
J. M. Backer (Bronx, NY)
B. M. Baker (Notre Dame, IN)
J. E. Bear (Chapel Hill, NC)
J. L. Blank (Cambridge, MA)
M. A. Bogoyevitch (Melbourne)
L. H. Boise (Atlanta, GA)
J. Bolaños (Salamanca)
A. Bowie (Dublin)
S. Bray (Cambridge)
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S. Urbé (Liverpool)
H. J. Vogel (Calgary, AB)
M.-W. Wang (Shanghai)
S. Whitney (Canberra)
D. Wu (Guangzhou)
I. Zachary (London)

• Journal compilation C© 2015 Biochemical Society• The Biochemical Journal (ISSN 0264-6021 for print/online journal; ISSN 1470-8728 for online only journal) is published and distributed by
Portland Press Limited on behalf of the Biochemical Society (the owner), and appears twice monthly (24 issues).• Editorial and publishing offices: Biochemical Journal, Portland Press Limited, Third Floor, Charles Darwin House, 12 Roger Street, London WC1N 2JU, U.K.• US agent: c/o Air Business Ltd, c/o Worldnet Shipping Inc., 156–15, 146th Avenue, 2nd Floor, Jamaica, NY 11434, U.S.A.• Subscriptions department: Portland Customer Services, Third Floor, Charles Darwin House, 12 Roger Street, London WC1N 2JU, U.K.• All rights reserved. Apart from any fair dealing for the purposes of research or private study, or criticism or review, as permitted under the
Copyright, Designs and Patents Act, 1988, this publication may be reproduced, stored or transmitted, in any forms or by any means, only with
the prior permission in writing of the publishers, or in the case of reprographic reproduction in accordance with the terms of permissions
granted by copyright clearing houses such as the Copyright Licensing Agency (U.K.) or the Copyright Clearance Center (U.S.A.). The CCC
item-fee code for this publication is 0264-6021/2015/$50.00 + 0.00. Inquiries concerning reproduction outside those terms should be sent to the
publishers at the above-mentioned address.• Although, at the time of going to press, the information contained in this publication is believed to be correct, neither the authors nor the editors nor
the publisher assume any responsibility for any errors or omissions herein contained. Opinions expressed in articles are not necessarily those of the
editors, the publisher or the owner.• Periodicals postage paid at Jamaica, NY 11431• Postmaster: send address corrections to Biochemical Journal, c/o Air Business Ltd, c/o Worldnet Shipping Inc., 156–15, 146th Avenue, 2nd Floor,
Jamaica, NY 11434, U.S.A.• Cover design: Angie Moyes (www.fuz.co.uk).• Cover image credits: M. Sharon Stack, University of Missouri; Carmen A. Mannella, Research and Technology Wadsworth Center, Albany, NY; Department
of Microbiology, University of Leeds; Jan A. Miernyk, University of Missouri; G. P. Côté, Kingston, ON; G. Salvesen, La Jolla; Dr Gordon Beakes,
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Willemoës, M. 281
Willis, A. E. 213
Willis, A. E. 227
Wilson, C. G. 149
Wilson, M. T. 127
Winger, J. A. 149
Wittinghofer, A. 139
Wolf, C. R. 479
Wrzeszczynski, K. O. 433

Xhindoli, D. 443
Xiao, L. 315
Xu, Y. 239

Yadav, R. 63
Yan, H. 325
Yan, Q. 149
Yao, S. 295
Yarov-Yarovoy, V. 103
Yen, C.-C. 39
Yerges-Armstrong, L. M. 395
Yu, S. 395

Zajac, E. 259
Zhang, J.-R. 325
Zhang, Y. 395
Zheng, C.-Y. 471
Zhou, D. W. 383
Zinth, U. 443
Zmuda, J. M. 395


