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P. I. Haris (Leicester)
L. Hedstrom (Waltham, MA)
F. G. Hegardt (Barcelona)
S. High (Manchester)
E. F. Hounsell (London)
J. Hsuan (London)
W. Jessup (Sydney)
B. Kalyanaraman (Milwaukee)
M. G. Kazanietz (Philadelphia)
B. L. Knight (London)
I. M. Kovach (Washington D.C.)
P. W. Kuchel (Sydney)
R. Leduc (Sherbrooke)
A. R. Levin (Long Beach, CA)
R. Liddington (La Jolla)
L. Machesky (Birmingham)
R. Marais (London)
P. Maurel (Montpellier)
A. J. Meijer (Amsterdam)
M. Meisterernst (Munich)
H. Mellor (Bristol)
B. P. Morgan (Cardiff)
J. S. Mort (Montreal)
W. Müller-Esterl (Frankfurt)

J. H. Naismith (St. Andrews)
L. M. Obeid (Charleston)
M. Parenti (Monza)
M. A. J. Parry (Harpenden)
M. Paulsson (Cologne)
A. D. Postle (Southampton)
N. J. Pyne (Glasgow)
G. A. Rutter (Bristol)
N. J. P. Ryba (Bethesda)
S. M. Schwartz (Seattle)
S. C. Sealfon (New York)
P. R. Shepherd (London)
R. J. Simpson (Parkville)
B. F. Sloane (Detroit)
M. C. Sugden (London)
P. H. Sugden (London)
C. W. Taylor (Cambridge)
K. F. Tipton (Dublin)
M. A. Titheradge (Brighton)
A. B. Tobin (Leicester)
A. Toker (Boston)
S. A. Tooze (London)
M. Torti (Pavia)
H. M. Wallace (Aberdeen)
S. G. Ward (Bath)
J. F. Woessner (Miami)
S. J. Yeaman (Newcastle upon Tyne)
J. York (Durham, NC)
S. Yoshikawa (Akoh-Hyogo)

• The Biochemical Journal (ISSN 0264-6021 for print/online journal; ISSN 1470-8728 for online only journal) is published and distributed by
Portland Press Ltd on behalf of the Biochemical Society (the owner), and appears twice monthly.

• Editorial and publishing offices: Biochemical Journal, 59 Portland Place, London W1B 1QW, U.K.
• Biochemical Journal, c/o Mercury Airfreight International Ltd, 365 Blair Road, Avenel, NJ 07001, U.S.A.
• Subscriptions department: Portland Customer Services, P.O. Box 32, Commerce Way, Colchester CO2 8HP, 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 0264-6021/2003/$30.00 + 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 Rahway, NJ, U.S.A.
• Postmaster: send address corrections to Biochemical Journal, c/o Mercury Airfreight International Ltd, 365 Blair Road, Avenel, NJ 07001, U.S.A.
• Cover illustration: Rat insulinoma (RIN) cells were treated with 1 µM dexamethasone for 7 days, immunostained for the transcription factor C/EBPβ

(red) and then co-stained with DAPI (blue). For further details, see Shen et al. Biochem. J. (2003), 375, 41–50.



Instructions to Authors

•General policy The Biochemical Journal
publishes papers in English in all fields of
biochemistry and cellular and molecular
biology, provided that they make a sufficient
contribution to biochemical knowledge. Papers
may include new results obtained experiment-
ally, descriptions of new experimental methods
of biochemical importance, or new interpreta-
tions of existing results. Novel theoretical contri-
butions will be considered equally with papers
dealing with experimental work. All work pre-
sented should have as its aim the development
of biochemical concepts rather than the mere
recording of facts. Preliminary, confirmatory or
inconclusive work will not be published. The
Biochemical Journal will not publish material
that has been wholly or largely published else-
where, even as a preliminary communication
or in unrefereed symposium proceedings or on
the World Wide Web (WWW); equally, fragmen-
tation of research into the ‘least publishable
unit’ is discouraged.

Submission of a paper implies that it has
been approved by all the named authors, that
all persons entitled to authorship have been so
named, that it reports unpublished work that is
not under consideration elsewhere, and that if
the paper is accepted for publication the
authors will transfer to the Biochemical Society
the copyright in the paper, which will then not be
published elsewhere in the same form, in any
language, without the consent of the Society.
Authors will be required to sign an undertaking
to these effects.

Authors may suggest potential reviewers for
their papers, but the journal is under no
obligation to follow such suggestions. Authors
may also specify the names of those they wish
to be excluded from the review process, and
such wishes are usually respected unless, in the
opinion of the journal, such a request un-
reasonably excludes all the expertise available
to it in that scientific area.

To allow the reviewers to assess possible
overlap with previous work, all submitted papers
must be accompanied by duplicate copies of the
author’s relevant published work, including that
on the WWW, and of all related papers in press
or under editorial consideration in this or other
journals.

The following types of paper are included in
the journal.

Research Papers are the normal form of
publication, and may be of any length that is

justified by their content. However, because of
pressure for space in the journal, no paper,
whatever its scientific merits, will be accepted
if it exceeds the minimum length required for
precision in describing the experiments and
clarity in interpreting them. As a guide, most
Research Papers published in the Biochemical
Journal are of between six and eight printed
pages. A concise well-written paper tends to be
published more rapidly.

Accelerated Publications (APs) are short
(normally four printed pages) papers bringing
particularly novel and significant findings to the
attention of the research community. It is in-
tended that a decision on acceptance or re-
jection will be made within 10 working days of
receipt, and publication of accepted APs in an
issue will follow within 2 months. APs receive full
but accelerated reviewing. The criteria of ‘novelty
and significance’ are strictly enforced, and
papers may be rejected solely on the grounds
of lack of novelty and significance. APs are not
a path to accelerated publication of sound but
non-urgent material. Authors must include in their
letter of submission a brief statement of why they
believe their AP merits accelerated treatment.
Papers reporting nucleotide sequences only are
not acceptable as APs. One colour figure will
be published free of charge in APs; subsequent
figures will cost £300 each.

Reviews will usually be solicited, although un-
solicited reviews will be considered for publica-
tion. Prospective writers of reviews should first
consult the Reviews Editor, via the editorial office,
and should enclose a short (one typed page)
summary of the area they propose to cover.•Procedure for submission These instruc-
tions do not replace the official Biochemical
Journal Instructions to Authors (http://www.
BiochemJ.org). Authors are encouraged to refer
to these for overall guidelines on submitting a
paper. Before preparing papers for the journal,
authors should consult a current issue to make
themselves familiar with the general format,
such as the use of cross-headings, layout of
tables and figures and citation of references.
A full page of text in the Biochemical Journal
contains approximately 1200 words; when
calculating the printed length of papers,
allowance must be made for the space occupied
by tables and figures and the number of text
words reduced accordingly.

The numerical system of references must
be used. A reference to ‘unpublished work’

must be accompanied by the names of all
persons concerned: a reference to a ‘personal
communication’ must be supported by written
permission for the quotation from the person
or persons concerned; both of these types of
citation are permitted in the text only, not in the
list of references.

•Submit manuscripts online Authors should
submit manuscripts electronically using the
Online Submission and Review System available
at http://www.BiochemJ.org/submit/

• Immediate Publications Manuscripts are
published online in PDF format as soon as they
are accepted, unless on submission the author
requests that this not be done. Immediate
Publications are listed in and accessible through
Medline, and are freely available to anyone with
Internet access.

•Queries and correspondence Authors in
the Americas should address all queries and
correspondence about their submission to:
Dr Sharon Schendel, BJ USA, The Burnham
Institute, 10901 N. Torrey Pines Road, La Jolla,
CA 92037, U.S.A. (telephone +1 858 713 6283;
fax +1 858 713 6284; e-mail editorial@
biochemjusa.org). Authors in the U.K., the rest
of Europe, Japan and the rest of the world
should contact: The Publisher, Biochemical
Journal, 59 Portland Place, London W1B 1QW,
U.K. (telephone +44 20 7637 5873; fax+44 20 7323 1136; e-mail editorial@
portlandpress.com).
•Colour figures The first colour figure is
published at no charge provided that one
author has been a member of the Biochemical
Society for at least 2 years and that the use of
colour is deemed scientifically necessary by the
reviewers. Subsequent colour figures in the same
paper cost £300 each.
•Multimedia adjuncts The Biochemical
Journal Online is now able to offer authors
the opportunity to enhance their papers with
multimedia adjuncts (e.g. time-lapse movies,
three-dimensional structures). These will be
submitted to peer review alongside the manu-
script. To submit a paper with a multimedia
adjunct, please attach the file when you submit
your manuscript electronically. Preferred formats
are QuickTime for time-lapse movies and PDB
for structures. There is no extra charge
associated with the publication of a multimedia
adjunct online.

Other information

The Biochemical Journal is published and
distributed by Portland Press Ltd on behalf of
the Biochemical Society. It is published twice
monthly; in 2003 volumes 369–376 (three parts
each) will appear. The subscription also includes
an author and key-word index.

•Subscription rates Institutional subscription
rates for 2003 are shown below. Subscribers
to the Biochemical Journal can subscribe
additionally to Biochemical Society Transactions
and Biotechnology and Applied Biochemistry on
a joint subscription at a reduced rate. Terms are
cash with order (US$ in N. America, £ sterling for
rest of the world, or US$ equivalent at current rate
of exchange; subscribers in the EU may pay in
£ sterling or Euros), or against pro forma invoice.
Orders should be sent to the address below, or
through your usual agent.

| N. | Rest of | Euro
One year (8 vols) | America | world | price

Print and online | US$2299 | £1307 | €2223
Online only | US$2115 | £1202 | €2044
Print only | US$2226 | £1271 | €2156

Single issues | US$110 | £64 | €105
(print only) | | |
Overseas rates include airfreight delivery.

Priority delivery is available at an additional cost
of £56/€95.

VAT is due on some supplies to subscribers
within the UK, and to non-registered subscribers
elsewhere in the EU. If in the EU please state
your VAT number otherwise VAT may be charged
at the appropriate national rate.

•Electronic back archive This is freely available
to all users with Internet access.

•Microfiche and back issues Volumes
102–336 of the Biochemical Journal are avail-
able on microfiche. Back issues are also
available. Further details may be obtained from
the address below.

•Subscription Department
Portland Customer Services
P.O. Box 32, Commerce Way
Colchester CO2 8HP, Essex, U.K.
(telephone 01206 796351; fax 01206-
799331; e-mail sales@portland-services.com).

•Advertising Enquiries about advertising in this
journal should be addressed to Mark White or
Philip Northcott, PRN Media Sales Ltd., Suite 209,
2nd Floor, Wellington House, Butt Road,
Colchester CO3 3DA, U.K.; tel: 01206 767797;
fax: 01206 767532; e-mail: sales@prnmediasales.
co.uk; ISDN: 01376 562673.



xi

Biochemical Journal

Volume 375, part 3
1 November 2003

http://www.BiochemJ.org
Subscribing organizations are encouraged to copy and distribute this table of contents for non-commercial purposes

Reviews
Multifaceted roles of β-arrestins in the regulation of
seven-membrane-spanning receptor trafficking and
signalling
Published as BJ Immediate Publication 8 September 2003,
DOI 10.1042/BJ20031076

S.K. Shenoy and R.J. Lefkowitz 503–515

Regulation and organization of adenylyl cyclases
and cAMP
Published as Immediate Publication 26 August 2003,
DOI 10.1042/BJ20031061

D.M.F. Cooper 517–529

Accelerated Publication
Binding of phosphatidylinositol 3,4,5-trisphosphate
to the pleckstrin homology domain of protein
kinase B induces a conformational change
Published as BJ Immediate Publication 10 September 2003,
DOI 10.1042/BJ20031229

C.C. Milburn, M. Deak, S.M. Kelly, N.C. Price, D.R. Alessi
and D.M.F. van Aalten

531–538

Research Papers
Adipocyte differentiation of 3T3-L1 preadipocytes is
dependent on lipoxygenase activity during the initial
stages of the differentiation process
Published as BJ Immediate Publication 14 August 2003,
DOI 10.1042/BJ20030503

L. Madsen, R.K. Petersen, M.B. Sørensen, C. Jørgensen,
P. Hallenborg, L. Pridal, J. Fleckner, E.-Z. Amri, P. Krieg,
G. Furstenberger, R.K. Berge and K. Kristiansen

539–549

Characterization of Amm VIII from Androctonus
mauretanicus mauretanicus: a new scorpion toxin that
discriminates between neuronal and skeletal
sodium channels
Published as BJ Immediate Publication 11 August 2003,
DOI 10.1042/BJ20030688

M. Alami, H. Vacher, F. Bosmans, C. Devaux, J.-P. Rosso,
P.E. Bougis, J. Tytgat, H. Darbon and
M.-F. Martin-Eauclaire

551–560

Lyso-glycosphingolipids mobilize calcium from
brain microsomes via multiple mechanisms
Published as BJ Immediate Publication 13 August 2003,
DOI 10.1042/BJ20030613

E. Lloyd-Evans, D. Pelled, C. Riebeling and A.H. Futerman 561–565

Ceramide induces a loss in cytosolic peroxide
levels in mononuclear cells
Published as BJ Immediate Publication 23 July 2003,
DOI 10.1042/BJ20030693

D.C. Phillips and H.R. Griffiths 567–579

Quantitative screening of advanced glycation
endproducts in cellular and extracellular proteins
by tandem mass spectrometry
Published as BJ Immediate Publication 29 July 2003,
DOI 10.1042/BJ20030763

P.J. Thornalley, S. Battah, N. Ahmed, N. Karachalias,
S. Agalou, R. Babaei-Jadidi and A. Dawnay

581–592

Structure and transcriptional regulation of the Nat2
gene encoding for the drug-metabolizing enzyme
arylamine N-acetyltransferase type 2 in mice
Published as BJ Immediate Publication 6 August 2003,
DOI 10.1042/BJ20030812

S. Boukouvala, N. Price, K.E. Plant and E. Sim 593–602

Proteolysis of type I inositol 1,4,5-trisphosphate
receptor in WB rat liver cells
Published as BJ Immediate Publication 20 August 2003,
DOI 10.1042/BJ20030828

M.T. Khan and S.K. Joseph 603–611



xii Contents

Mechanism of horseradish peroxidase inactivation
by benzhydrazide: a critical evaluation of
arylhydrazides as peroxidase inhibitors
Published as BJ Immediate Publication 18 July 2003,
DOI 10.1042/BJ20021936

S.M. Aitken, M. Ouellet, M.D. Percival and A.M. English 613–621

Eukaryotic translation-initiation factor eIF2β binds to
protein kinase CK2: effects on CK2α activity
Published as BJ Immediate Publication 5 August 2003,
DOI 10.1042/BJ20030915

F. Llorens, N. Roher, F.A. Miró, S. Sarno, F.X. Ruiz,
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