biochemical society
e

TRANSACTIONS

667th Meeting, University of Leicester

Colworth Medal Lecture
Detection, Repair and Signalling of DNA Double-Strand Breaks
Hopkins Memorial Medal Lecture

Pleasant Surprises En Route from the Biochemistry of Collagen to
Attempts at Gene Therapy

colloquia

Enzyme Catalysis: Structure, Dynamics and Chemistry

Endocrine Control of Perinatal Programming in Health and Disease

The Biology of Hyaluronan

G-Protein-Coupled Receptor Signalling in the Central Nervous
System

Enzyme-Catalysed Electron/Radical Transfer

Membrane Protein Secretases

Modelling Metabolism: Experimental and Theoretlcal Approaches to
Modelling Metabolism

Oestrogen Metabolism and Breast Cancer Risk

Biosensors: Into the 21st Century

communications ;

BCSTB5 27(2) 1-350 (1999) ISSN: 0300-5127 February 1999 Vol. 27 No. 2 UK £45.00 (USA $75.00)



SNOILDVSNVYYL — KA321D0s |ediuwiayd>oiq

W Biochemical Society Transactions (ISSN 0300-5127) is published by Portland Press Ltd on behalf of the
Biochemical Society. Three parts contain the lectures and colloquia presented at a meeting of the Biochemical
Society or one of its constituent interest groups and, occasionally, the colloquia of other scientific meetings of
biochemical interest held in the U.K. or elsewhere. Three parts contain abstracts of the presentations at the
Biochemical Society’s meetings. Submitted primary research papers are not published and authors are reminded
that detailed presentation of new experimental data may prejudice its subsequent publication in precisely that
same form elsewhere. Lectures and colloquium contributions are published subject to editorial acceptance and
authors will be issued with instructions on the format of their article before the meeting. Authors intending to
present posters at Society meetings should consult the instructions for authors which appear with the Society’s
membership journal, The Biochemist. Although the publication of colloquia is by invitation, organizers of scientific
meetings who would be interested in publishing their colloquia presentations in the journal are invited to discuss
this possibility with the Honorary Meetings Secretary in the first instance.

B For information about the advantages of membership of the Biochemical Society, contact the Executive
Secretary, The Biochemical Society, 59 Portiand Place, London WIN 3A|, U.K. (telephone 0171-580 5530).

®m Editorial and publishing office: Biochemical Society Transactions, 59 Portland Place, London WIN 3A), UK.
(telephone 0171-637 5873; fax 0171-323 1136; e-mail edit@portlandpress.co.uk).

@ Royal Mail International, c/o Yellowstone International, 87 Burlews Court, Hackensack, NJ 07061, U.S.A.

Subscription rates

B Subscriptions department: Portland Press, P.O. Box 32, Commerce Way, Colchester CO28HP, U.K.
(telephone 01206-796351; fax 01206-799331; e-mail sales@portiandpress.co.uk). Subscription rates for volume
27, parts 1 -6 (1999):

North America Rest of world
Volume 27 $285.00 £167.00
Single issues $75.00 £45.00

Subscribers to the Biochemical Journal may take a joint subscription to that journal and to Biochemical Society
Transactions, saving $25 (North America) or £15 (rest of world), or to Biochemical Society Transactions and
Biotechnology and Applied Biochemistry, saving $34 (North America) or £20 (rest of world). North American
subscription rates include airfreight delivery, and those for |apan include Accelerated Surface Post; other overseas
locations are serviced by surface mail. Air-speeded delivery is available at extra cost (please ask for details). Back
issues are available.

B 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 form 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 the 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 0300-5127/99/$10.00+0.00. Inquiries concerning reproduction outside
those terms should be sent to the publishers at the London address.

W Although, at the time of going to press, the information contained in this publication is believed to be correct,
neither the authors nor the publisher nor the editor assume any responsibility for any errors or omissions herein
contained.

m Display advertising is accepted; information is available on request from the London office of Portland Press.

W Periodicals postage paid at Rahway, N}, and at additional mailing offices.

B Postmaster: send address changes to Biochemical Society Transactions, c/o Mercury International, 365 Blair
Street, Avenel, NJ 07001.

B Typeset by Unicus Graphics Ltd, Horsham, and printed in Great Britain by Whitstable Litho Printers Ltd, Kent.




Abel, A. 158

Abrahams, ). P, 37
Adlercreutz, H. 304
Aguiar, D. ). 142
Almond, A. 21

Althoff, K. 21!
Amicosante, G. 58
Armstrong, F. A. 206
Arribas, ). 243
Athanassopoulou, N. 340

Baghaw, C. R. 33
Bakker, B. M. 26|
Barton, . D. 179
Basran, J. 196
Bassett, N. S. 69
Beech, J. S. 289
Bloomfield, F. H. 69
Bortolotto, Z. A. 170
Bowey, E. 304
Braig, K. 37

Brass, A. |21
Breier, B. H. 69
Bunnett, N. W. 246
Burns, S. P. 289

Capell, A. 234
Cascante, M. 276
Cavalli, A. 149

Cerretti, D. P. 219
Challiss, R. A. ). 164
Chapman, K. E. 74
Chapman, S. K. 185, 190
Chen, Z.-W. |79
Cheung, W.-F. 135
Chohan, K. K. 196
Cohen, R. D. 289
Collingridge, G. L. 170
Conibear, P. B. 33
Cornish-Bowden, A. 28|
Cotecchia, S. |54
Croucher, P. I. 224
Cruz, T.F. I35
Cunane, L. M. 179
Custer, L. J. 308

Daff, S. N. 190
Davidson, V. L. 20
Davies, R. J. 340
Davis, |. J. 331

Day, A.]. I I5
Derrick, J. P. 53
Déry, O. 246
Doherty, M. K. 185

Dowthwaite, G. P. (28
Drmota, T. 149
Dubus, A. 58

Durley, R, C. E. 179

|[Edwards, P. R. 340

Fanti, P. 308
Fong, C. W, 149
Franke, A. A, 308
Frere, |.-M. 58

Galleni, M. 58
Gardner, D. S. 88
Gluckman, P. D. 69
Green, A. ). 190
Gribbon, P. 124
Groarke, D. A. 149

Haass, C. 234
Harding, J. E. 69
Hardingham, T. 124
Hargreaves, P. G. 224
Harwood, J. L. 285
Haupt, K. 344
Heinrich, R, 294
Heldermon, C. 105
Hemmings, A. M. 63
Heng, B. C. 124
Hermans, E. (64

Hill, H. A. O. 331
Hille, R. 196

Hooper, N. M. 229, 255

[lles, R. A. 289

Jackson, A, A. 88
Jackson, S. P. |
James, R. 63
Jang, M.-H. 196

Kalkbrenner, F. 158
Karran, E. H. 229
Kellendonk, C. 78
Kempner, E. S. 105
Kholodenko, B. N. 261
Kleanthous, C. 63
Knudson, C. B. 142
Korzeniewski, B. 27|

Langley-Evans, S. C. 88
Leslie, A. G, W, 37
Liehr, J. G. 318

Lutter, R. 37

Maimqvist, M. 335
Marti, E. 276

Marz, P. 211
Maskarinec, G. 308
Matagne, A. 58
Mathews, F. S. {79
Maule, C. H. 340
Maxwell, A. 48
McLean, A. 149
Meléndez-Hevia, E. 294
Menz, R. . 37
Merlos-Suirez, A. 243
Mhaouty-Kodja, S. |54
Miles, C. S. 190
Milligan, G. 149
Montero, F. 294
Moore, G. R. 63
Mosbach, K. 344
Mowat, C. 85
Moysey, R. 185
Miillberg, ). 211
Munro, A. W. 185, 190

Nahorski, S. R. 164
Nguyen, T. K. 109
Noble, M. A. 190
Nofal, G. A. 142
Nuno, J. C. 294
Nyirenda, M. |. 74
Nwagwu, M. O. 88

Oliver, M. H. 69
Orriss, G. L. 37
Ortega, F. 276
Ost, T. W. B. 190
Ozanne, S. E. 94

Page, R. A. 285
Pamintuan, L. 142
Parvathy, S. 229
Pitsillides, A. A. 128
Prockop. D. ). I5
Purohit, A. 323

Quant, P. A. 285
Quaroni, L. 190

Ramli, U. S. 285
Reed, M. J. 323
Reichardt, H. M. 78
Reid, G. A. 185, 190
Rivers, S. 190
Rose-John, S. 21|
Rowiland, 1. 304

Sanders, T. 304
Savageau, M. A. 264
Schultz, G. 158
Schiitz, G. 78
Scrutton, N. S. 196
Seckl, J. R. 74
Sheehan, J. 2!
Sherman, R. C. 88
Singh, A. 323
Snoep, J. L. 261
Somsen, O. |. G. 261
Spicer, A. P. 109
Steiner, H. 234
Stephani, A. 294
Stephen, A. 294
Stephenson, T. 97
St. Germain, D. L. 83
Stoddard, B. L. 42
Strange, P. G. 175
Sutcliffe, M. J. 196
Symonds, M. E. 97

Teusink, B. 26!

Tlapak-Simmons, V. L.
105

Tronche, F. 78

Turley, E. A. 135

Turner, A. J. 229, 255

Turner, K. L. (85

van Heeswijk, W. C. 261
van Raaij, M. |. 37
Van Regenmortel,

M. H.V. 329
Vinnicombe, H. G. 53
Yolimer, P. 21 |

Waddell, T. G. 294
Walker, B. R. 74
Walker, |. E. 37
Wang, F. 224

Ward, A. C. 128
Ward, R. 149
Weigel, P. H. 105
Welham, S. J. M. 88
Welsh, F. 185
Westerhoff, H. V. 261
Wilson, E. K. 196
Wiseman, H. 299, 304
Wittau, N. 158

Yeung, D. 340
Yu, M. C. 308

| Zheng, W. 308

si0yjine jo X9pul — sSJUDJUOD





