Papers Presented at the
; Sedvnd International Congress on Cell Biology
' Berlin (West), August 31 - September 5, 1980

Edited by H.G.Schweiger

springer-Verlag Berlin Heidelberg New York



International
Cell Biology 1980-1981

Papers Presented at the
Second International Congress on Cell Biology
Berlin (West), August 31 — September 5, 1980

Edited by H. G. Schweiger

With 595 Figures

Springer-Verlag
Berlin Heidelberg New York 1981



Professor Dr. H. G. SCHWEIGER
Max-Planck-Institut fur Zellbiologie
Rosenhof

6802 Ladenburg bei Heidelberg, FRG

ISBN 3-540-10475-5 Springer-Verlag Berlin Heidelberg New York
ISBN 0-387-10475-5 Springer-Verlag New York Heidelberg Berlin

Library of Congress Cataloging in Publication Data. Main entry under title: International cell biol-
ogy. 19801981, Bibliography: p. Includes index. 1. Cytology-Congresses. I. Schweiger. Hans-
Georg, 1927-. [DNLM: I. Cytology-Congresses. 2. Genotype-Congresses. 3. Geneties-Congresses.
QH 573 1606 1980] QH 573.144 574.87 80-28216.

This work is subject to copyright. All rights are reserved, whether the whole or part of the material
is concerned. specifically those of translation. reprinting. re-use of illustrations, broadcasting. repro-
duction by photocopying machine or similar means. and storage in data banks.

Under § 54 of the German Copyright Law where copies are made for other than private use a fee
is payable to “Verwertungsgesellschaft Wort™. Munich.

by Springer-Verlag Berlin Heidelberg 1981,

Printed in Germany.

The use of registered names. trademarks. ete. in this publication does not imply. even in the absence
ol a specific statement, that such names are ¢xempt from the relevant protective laws and regula-
tions and therefore free for general use.

Typeseting, printing and bookbinding: Konrad Triltsch. Graphischer Betrieb, Wiirzburg,
2131/3130-543210



Preface

In September. 1976. the International Federation for Cell Biology held its
first congress in Boston. On this occasion Berlin was chosen as the site for the
next congress. This meant an acknowledgement and at the same time a heavy
burden for the still young European Cell Biology Organization, which repre-
sents a junction of European societies and groups for cell biology. In practical
terms. this meant that the members of the young and. compared to the Ame-
rican Society for Cell Biology. small German Society for Cell Biology had to
do a good deal of the organizing of the Cell Biology Congress. This is an op-
portunity for me, as Chairman of the Organizing Committee, and also on be-
half of the German Society for Cell Biology, to express my gratitude to all
those who have actively participated in the preparations for this Cell Biology
Congress. The success of the Congress in Berlin was to a significant extent
due to their work. In particular, I would like to especially thank the Secretary
General of ECBO Werner Franke, Heidelberg, as well as the Chairman of the
Local Organizing Committee, Peter Giesbrecht, Berlin. for the excellent job
they did.

The Congress in Berlin proved to be significantly larger than that in Boston
in 1976. The number of abstracts increased from 1200 to more than 1800.
They have been published in the European Journal of Cell Biology. In a simi-
lar way the number of symposia and workshops expanded. This apparently
guaranteed that the Congress covered more or less the whole spectrum of the
different fields of cell biology.

In the Organizing Committee, a discussion came up whether one should try at
all. after the extraordinary success of the Boston Meeting. to compile essential
parts of the proceedings of the symposia and workshops as a second volume
under the title International Cell Biology 1980—1981. The members of the Or-
ganizing Committee were hesitant since they so much admired the great work
our American colleagues Drs. Brinkley and Porter did. The final decision was
strongly influenced by the preface to the first volume where it was expressed
“that subsequent congresses will find in this publication a precedent which
they will choose to follow, so that in the decades to come we shall have a con-
tinuous summary of our progress toward understanding the cell”™. This is as
true today as it was four years ago and does not need any addition.

From our correspondence with a number of cell biologists, we learned that
they have high expectations for this book. We would like to express our hope
that these expectations are fulfilled. In these days, the readiness to write a
comprehensive article about the recent progress in one’s own field continu-
ously drops. In contrast to this general feeling, we were extraordinarily surprised
to learn that a high percentage of the invited speakers were ready to write
an article for this book. As a result of this enthusiastic participation the book
grew from a planned 700 pages to its final 1100 pages. Needless to say. this
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enlargement of the volume created a number of problems for the publisher.
Thanks to the outspoken flexibility of the Springer Publishing House these
problems were overcome. Exemplary work on the side of the Springer Publish-
ing House was done by Dr. Czeschlik and Ms. Schuhmacher. Special thanks
are also in order to Ms. Klempp for her help in the preparation of this vol-
ume.

The value of such a book to a great extent depends on the time span between
the meeting and the appearance of the book. In order to overcome this prob-
lem in a satisfactory way. it was necessary to keep within strict deadlines.
Because of these deadlines. a number of contributions could not be included.
Some of them will be published in the European Journal of Cell Biology. The
Publishing House and editor have tried to do their best to maintain the stan-
dard which was established by the first volume. Our colleagues in Japan.
hosts of the Third International Congress on Cell Biology in 1984. will then
have the possibility of extending this tradition.

The Second Congress for Cell Biology was held in Berlin. The choice of Ber-
lin was fitting in light of the fundamental contributions which have been
made in cell biology and general biology in Berlin. The development of
sciences cannot be considered and not at all understood separately from other
developments. This becomes obvious if one thinks about the role of Berlin in
the development of cell biology. The introductory lecture by Henry Harris,
contained in this volume. gives a critical analysis of what has been done in
Berlin in the fields of cell biology and in the related sciences. It also shows,
however. that the scientific life in this city has encountered highs and lows.
However. this introductory lecture places our science. cell biology. into the
framework of history and tradition and stimulates our own thinking about the
origin and the roots of cell biology. But by doing so. it may give us a chance
to better understand where we are now and where we are going from here.

January. 1981 H. G. SCHWEIGER



Contributors

You will find the addresses at the beginning of the respective contribution

Alzelius. B. A. 440
Albersheim. P. 749
Aloj. S. M. 696
Alonso. A. 72
Alpert, R. M. 728
Althoff. J. 974
Aman. P. 749
Andrews, N. W. 401
Attardi, G. 225
Aviv, D. 884

Bach Holm. P. 195
Barckhaus. R. H. 974
Barnekow. A. 457
Bar-Nun, S. 579
Bauer, H. 457
Baulieu, E.-E. 687, 860
Beguinot. F. 696
Benecke, B.-1. 53
Bennett. G. S. 293
Berezney, R. 214
Bluemink. J. G. 526
Bonucci. E. 993
Borst. P. 239
Boschek. C. B. 457
Boukamp. P. 1004
Boyd-Leinen. P. A. 851
Breitkreutz, D. 1004
Bruce. N. C. 823
Bruce. V. G. 823
Burger. E. H. 957
Busch. H. 47
Camerotto, R. 983
Cande. W. Z. 382
Cantatore. P. 225
Cheng. Ma 879
Ching, E. 225
Cleveland. D. W. 15
Cole. T. 519

Colli. W. 401
Condeelis. J. 306
Consiglio. E. 696

Creek. K. E. 800
Crews, S. 225
Croop. J. M. 293
Cullis, P. R. 559
Czak6-Graham, M. 579
Czichi, U. 579
Darvill, A. G. 749
Davison. P. F. 286

de Bernard. B. 983
de Gier. J. 559

de Kruijff, B. 559

de Laat, S. W. 526

de Robertis, E. M. 60
de Wolf. M. J. S. 696
Desjardins. A. E. 749
Dessau. W. 542
Dickson. R. B. 613
Dingemans. K. P. 779
Dingwall. C. 162
Dlugosz. A. 293
Dorresteijn, A. W. C. 526
Dziedzic-Goclawska. A. 966
Earnshaw, W. C. 162
Edelmann, L. 941
Edmunds. L. N.. Jr. 831
Edwards. D. L. 728
ElI-Etr. M. 687
Epstein, P. 47
Fahimi. H. D. 640
Fantes. P. A. 846
Franke. W. W. 139
Franks. L. M. 788
Franzen. L.-E. 749
Friis. R. R. 457
Fusenig. N. E. 1004
Futai, M. 719
Gabbiani. G. 424
Galun, E. 884
Garoff, H. 572
Geiger. B. 761
Gelfand. R. 225



XVI

Gerritsen, W. J. 559
Giese, G. 205

Gill. D. L. 696
Goldsmith. M. R. 152
Graessmann, A. 119
Graessmann, M. 119
Grafstein, B. 728
Griffin, B. E. 448
Grollman, E. F. 696
Gurdon. J. B. 114
Hahn, M. G. 749
Haigler, H. T. 613
Hakomori. S. 744
Hamamoto. T. 719
Hamkalo, B. A. 152
Han, Hu 880
Hansson Mild, K. 889
Harland, R. M. 162
Harris. H. 3

Hasilik. A. 421,601
Hastings. J. W. 815
Heide. B. 53
Henning, D. 47
Hepler. P. K. 673
Herrmann, H. 542
Hohling, H. J. 974
Holtzer. H. 293
Hope, M. J. 559
Huber, J. P. 28
Jang, C.-R. 860
Jaffe, L. F. 507
Jones. B. M. 737
Kagawa, Y. 719
Kallay. N. 925
Kamiya. N. 346
Keith. C. H. 428
Kellermayer. M. 915
Kenfield. D. 477
Kirschner, M. W. 15
Klein. U. 601
Kloetzel. P.-M. 66
Koch. G. L. E. 321
Kohn. L. D. 696
Korn. E. D. 336
Korn. L. J. 114
Kozak, M. 85
Kramer. R. H. 794
Krasnow. R. 815
Krefting, E.-R. 974

Contributors

Kreibich. G. 579
Krieg. L. 72
Krumbiegel, G. 872
Kiihl, U. 542
Laskey. R. A. 162
Laufer,J. S. 519
Lazarides. E. 392
Lazarow. P. B. 633
Lee. G. 696
Leterrier, J.-F. 428
Leth Jorgensen. P. 711
Levan, G. 467
Levine, A.J. 552
Lian Kon. O. 851
Liem. R. K. H. 428
Limet, J. N. 590
Linder. S. 512

Ling. G. N. 904
Lipkin, M. 331
Lissner. G. 974
Loike, J. D. 604
Lovtrup. S. 889
Lueder. M. 1004
MacGregor. H. C. 33
Maelicke. A. 707
Maltzman. W. 552
Marcantonio, E. 579
Martin, T. E. 77
Martin-Dani, G. 851
Matheson. A. T. 103
Matsumura. F. 346
Matthews, J. L. 949
Matthias. P. D. 28
Maunsbach. A. B. 711
Mc Intosh. J. R. 359
Mc Neil, M. 749
Meldolesi. M. F. 696
Melton. D. A. 114
Merkel. C. 225
Mester. J. 860
Michalik. J. 966
Michl, J. 604
Mitelman, F. 467
Mombers, C. 559
Montoya, J. 225
Morgan, G.T. 33
Morré, D. J. 622, 800
Morré, D. M. 800
Mueller. C. 119



Contributors

Miiller, U. 139
Nameroff, M. 539
Nayar. R. 559
Newcomb. E. H. 651
Nicholson. N. B. 331
Nicolson. G. L. 794
Nishikura. K. 60
Noordam. P. C. 559
Novak. U. 448
Niibler-Jung. K. 497
Octave, J.-N. 590
Ohta. S. 719

Ojala. D. 225
Okamura. C.S. 77
Ostrowski. K. 966
Partington. G. A. 114
Pastan. I. H. 613
Petit. H. 949
Pfefferkorn, E. R. 411
Pollack. R. E. 331
Prinz. H. 707

Quint. P. 974
Rasmussen. S. W. 195
Rattner. J. B. 152
Reddy. R. 47
Rietveld. A. 559
Ringertz, N. R. 512
Robertsen. B. K. 749
Roos. E. 779

Roos. U.-P. 369
Rosenfeld. M. G. 579
Ross, L. M. 749
Rungger. D. 28
Sabatini, D. D. 579
Sachs, T. 489
Sander. K. 497
Sasse. J. 542

Scheer, U. 139
Schieder, O. 872
Schierenberg, E. 519
Schliwa, M. 275
Schmid. D. 111
Schneider. Y.-J. 590
Schnepf. E. 485
Schorderet, M. 687

Schorderet-Slatkine, S. 687

Schwartzman, J. D. 411
Sekikawa, K. 552
Shelanski, M. L. 428

Shifrin, S. 696

Shui, Hao 880
Silverstein. S. C. 604
Simionescu. N. 657
Simonet. J.-M. 168
Skriver, E. 711
Solari. A. J. 178
Sommerville. J. 66
Sone. N. 719
Spellman, M. W. 749
Spelsberg. T. C. 851
Stachowicz. W. 966
Stadler. H. 111
Stagni. N. 983
Stoffler. G. 93

Stoffler-Meilicke. M. 93

Strecker, G. 601
Strobel. G. A. 477
Sulston, J. E. 519
Sweeney, B. M. 807
Tandon. S. R. 651
Tapscott, S. J. 293
Tigyi. J. 925
Tigyi-Sebes, A. 925
Toyama, Y. 293
Trifonov. E. N. 128
Trouet. A. 590
Trombitas, K. 925
Ullrich, K. 421
Valente, W. A. 696
Valent. B. S. 749
van den Biggelaar. J. A.
van Echteld. C.J. A. 5
Varley. J. M. 33
Vasiliev, J. M. 774
Verderame, M. 331
Verkleij, A. J. 559
Vitti. P. 696

Vittur, F. 983

von der Mark, H. 542
von der Mark. K. 542
von Ehrenstein, G. 519
von Figura, K. 421, 601
von Wettstein, D. 250
Waheed. A. 421, 601
Wakabayashi, T. 719
Weisbrod, S. 114
Wells. J.R. E. 114
Wettstein. R. 187

XVII



XVIII

Whitfield. W. 66
Whittaker. V. P. 111
Whytock, S. 114
Wick, S. M. 673
Wickens. M. P. 114
Wilbur, K. 949
Willingham. M. C. 613
Winter. H. 72
Wolfson. A. 860
Wolniak. S. M. 673
Worst, P. K. M. 1004
Wunderlich. F. 205

Contributors

Yaguchi, M. 103
Yavin. E. 696
Yavin, Z. 696
Yokota. S. 640
Yoshimoto, Y. 346
Zanetti. M. 983
Zentgraf. H. 139
Zhon-Ping. Lin 879
Zickler. D. 168
Ziemiecki, A. 457
Zingales, B. 401
Zuckerman. S. H. 512



Contents

Opening Lecture

The City of Berlin and Some Modern Approaches to the Cancer
Problem. H. HARRIS .

Genomes and Gene Expression

Examination of the Genes Coding for a- and B-Tubulin.
D. W. CLEVELAND and M. W. KIRSCHNER (With 7 Figures)

Transcription of Complex Structural Genes in the Xenopus Oocyte
System. D. RUNGGER. P. D. MaTTHIAS, and J. P. HuBer (With
2 Figures)

The Transcription of Satellite and Ribosomal DNA Sequences on
Lampbrush Chromosomes of Crested Newts. H. C. MACGREGOR,
J. M. VARLEY, and G. T. MorGAN (With 18 Figures)

Structures of the U-snRNAs. H. BuscH, R. REDDY, D. HENNING. and
P. EpsTEIN (With 3 Figures)

The Association of Small Nuclear RNA Species with Rapidly Sedi-
menting Subnuclear Structures. B.-J. BENECKE and B. HEIDE (With
4 Figures)

RNA Processing in Frog Oocytes Microinjected with Cloned Genes.
E. M. DE ROBERTIS and K. NisHIKURA (With 4 Figures)

Composition and Structural Organization of Nuclear Ribonucleopro-
tein in Amphibian Oocytes. P.-M. KLOETZEL, W. WHITFIELD. and
J. SOMMERVILLE (With 4 Figures)

The Large hnRNP Complexes of Rat Liver. Protein and RNA
Moieties. A. ALONSO, H. WINTER, and L. KRIEG (With 4 Figures) .

hnRNP Protein Distribution in Various Differentiated Vertebrate Cells.
T. E. MARTIN and C. S. OkaMURA (With 3 Figures) . .

Interaction of Eukaryotic Ribosomes with Messenger RNA: Evidence
for a Scanning Mechanism. M. Kozak (With 5 Figures) . .

28

33

47

60

66

77

85



VIII Contents

Structural Organization of the Escherichia coli Ribosomes and Locali-
zation of Functional Domains. G. STOFFLER and M. STOFFLER-
MEILICKE (With 3 Figures)

The Ribosome as a Phylogenetic Probe. A. T. MATHESON and
M. YaGucnr (With 2 Figures) .

The Isolation, from the Perikarya of Cholinergic Neurones, of mRNAs
Capable of Synthesizing Synaptic Proteins in Cell-free Systems.
D. ScumiD. H. STADLER, and V. P. WHITTAKER (With 1 Figure) .

Gene Transfer in Xenopus Eggs and Oocytes. J. B. GURDON,
L.J. KorN, D. A. MELTON, G. A. PARTINGTON, S. WEISBROD,
J. R. E. WELLS. M. P. WICKENS, and S. WHYTOCK .

A Microinjection Technique Converting Living Cells into Test Tubes.
C. MUELLER. M. GRAESSMANN. and A. GRAESSMANN (With 6 Fig-
ures) .

Structure of DNA in Chromatin. E. N. TriroNnov (With 7 Figures)

Evidence for the Existence of Globular Units in the Supranucleosomal
Organization of Chromatin. H. ZENTGRAF, U. MULLER. U. SCHEER,
and W. W. FRANKE (With 7 Figures)

“Higher Order Structure in Chromosomes. B. A. HAMKALO.
M. R. GOLDSHMITH, and J. B. RATTNER (With 15 Figures)

Chromatin Assembly and the Co-ordination of DNA Replication in the
Eukaryotic Chromosome. R. A. LASKEY, R. M. HARLAND,
W. C. EARNSHAW, and C. DINGWALL (With 4 Figures)

The Use of Mutants in the Analysis of Meiosis. D. ZICKLER and
J.-M. SimoNET (With 1 Figure)

Chromosomal Axes During and After Diplotene. A. J. SoLar1 (With
8 Figures)

Unusual  Mechanisms of Chromosome Pairing in Arthropoda.
R. WETTSTEIN (With 11 Figures) .

Chromosome Pairing. Crossing Over. Chiasma Formation and Dis-
junction as Revealed by Three Dimensional Reconstructions.
P. BacH Horm and S. W. Rasmussen (With 2 Figures)

The Nuclear Matrix: Modulator of Nuclear Membrane Fluidity?
F. WunpERrLICH and G. GIese (With 5 Figures)

The Nuclear Matrix: A Structural Milieu for the Intranuclear Attach-
ment and Replication of Eucaryotic DNA. R. BEREzNEY (With
9 Figures)

Organization and Expression of Genetic Information in Human Mito-
chondrial DNA. G. ATTARDI, P. CANTATORE, E. CHING. S. CREWS.
R. GELFAND, C. MERKEL. J. MONTOYA. and D. Osara (With 6 Fig-
ures) .

93

103

111

114

LI9

139

152

162

168

178

187

195

205

[3%)
o
o



Contents

The Biogenesis of Mitochondria in Yeast and Other Primitive Eukary-
otes. P. Borst (With 5 Figures)

Chloroplast and Nucleus: Concerted Interplay Between Genomes of

Different Cell Organelles. The Emil Heitz Lecture.
D. voN WETTSTEIN (With 16 Figures) .

Cytoskeleton

Microtubule-dependent Intracellular Transport in Chromatophores.
M. ScHLIwA (With 7 Figures)

Intermediate Filaments: Intracellular Diversities and Interspecies Ho-
mologies. P. F. DavisoN (With 2 Figures) . .

Changes in Intermediate-Sized Filaments During Myogenesis and
Neurogenesis. H. HOLTZER, G. S. BENNETT, S. J. TAPSCOTT,
J. M. Croop, A. DLUGOszZ, and Y. Toyama (With 15 Figures)

Microfilament-Membrane Interactions in Cell Shape and Surface Ar-
chitecture. J. CONDEELIS (With 12 Figures)

The Anchorage of Cell Surface Receptors to the Cytoskeleton.
G. L. E. KocH (With 3 Figures)

F-Actin Patterns Quantitated with FI-Phalloidin in Skin Fibroblasts of

Individuals Genetically Predisposed to Colon Cancer.

N. B. NICHOLSON, M. VERDERAME. M. LIPKIN. and R. E. POLLACK . .

The Polymerization of Actin. E. D. KOrN

Physiological Aspects of Actomyosin-Based Cell Motility. N. KAMIYA,
Y. YosHIMOTO, and F. MATsuMURA (With 10 Figures)

Microtubule Polarity and Interaction in Mitotic Spindle Function.
J. R. McINTose (With 3 Figures)

Quantitative Structure Analysis of the Mitotic Spindle. U.-P. Roos
(With 11 Figures)

Physiology of Chromosome Movement in Lysed Cell Models.
W. Z. CanpE (With 5 Figures)

Molecular Morphogenesis of the Z-Disc in Muscle Cells. E. LAZARIDES
(With 2 Figures)
Pathology and Pathogenicity

Surface Determinants in American Trypanosomes. W. COLLI,
N. W. ANDREWS, and B. ZINGALES (With 8 Figures)

321

331

336

346

359

369

53
oC
(8]

392

401



X Contents

Use of Mutants to Study the Biochemistry of the Host-parasite Rela-
tionship in Cultured Cells Infected with Toxoplasma gondii.
E. R. PFEFFERKORN and J. D. SCHWARTZMAN (With 3 Figures)

Correction of Lysosomal Enzyme Deficiences by Enzyme Replace-
ment. K. v. FIGURA, A. WAHEED, A. HASILIK, and K. ULLRICH

Disorders of Contractile and Cytoskeletal Elements — Introduction.
G. GasBiaNI (With | Figure)

The Cytoskeleton and Neuronal Disease. M. L. SHELANSKI.
R. K. H. LieM. J.-F. LETERRIER. and C. H. KerrH (With 3 Figures) .

Genetic Disorders of Cilia. B. A. AFzeLius (With 6 Figures)

Cellular Transformation by Polyoma Virus. U. Novak and
B. E. GrIFrFIN (With 4 Figures)

Rous Sarcoma Virus Transformation: Action of the Sr¢ Gene Prod-
uct. A. BARNEKOw. H. BAauger. C. B. BoscHek, R. R. Friis. and
A. Z1eMieckr (With 6 Figures)

What is the Significance of Chromosome Aberrations in Malignant
Cells? G. LEvAN and F. MiTeLMAN (With 3 Figures)

Molecular Control of Disease Resistance in Plants. G. A. STROBEL and
D. KeNFIELD (With 4 Figures)

Differentiation and Development

Polarity and Gradients in Tip Growing Plant Cells. E. SCHNEPF (With
2 Figures)

Polarity Changes and Tissue Organization in Plants. T. Sacus (With
3 Figures)

Polarity and Gradients in Insect Development. K. SANDER and
K. NUBLER-JUNG (With 8 Figures)

The Role of lon Currents in Establishing Developmental Gradients.
L. F. JAFFE .

Analysis of Differentiation by Fusion of Cells and Cell Fragments.
N. R. RINGERTZ. S. LINDER. and S. H. ZuckeErMAN (With 5 Figures)

Embryonic Cell Lineages and Segregation of Developmental Potential
in Caenorhabditis elegans. G. v. EHRENSTEIN, J. E. SULSTON,
E. SCHIERENBERG, J. S. LAUFER, and T. CoLE (With 6 Figures)

The Role of Topographical Factors in Cell Interaction and Determina-
tion of Cell Lines in Molluscan Development.
J. A. M. VAN DEN BIGGELAAR, A. W. C. DORRESTEUN, S. W. DE LAAT,
and J. G. BLUEMINK (With 8 Figures)

411

421

424

428
440

448

457

467

477

485

489

497

507

N
o

526



Contents

Skeletal Myogenesis: Evidence for a Programmed Cell Lineage.
M. NAMEROFF (With | Figure)

Collagen Types as Markers for Differentiation of Connective Tissue
Cells. K. v. D. MARK, J. SASSE, W. DEssau. H. v. b. MARK, U. KUHL,
and H. HERRMANN (With 4 Figures)

Papovaviruses as Probes to Study Developmental Changes in Embry-
onal Carcinoma Cells. W. MALTZMAN. K. SEKIKAWA, and
A.J. LEvINE (With 3 Figures)

Membrane and Cell Surfaces

Non-bilayer Lipids and the Inner Mitochondrial Membrane.
B. DE KRUDFF, A. J. VERKLEL C.J. A. VAN ECHTELD. W. J. GERRITSEN.
P. C. NoorDAM, C. MOMBERS. A. RIETVELD. J. DE GIER. P. R. CULLIS.
M. J. HopE, and R. NAYAR (With 13 Figures)

The Spike Glycoprotein of Semliki Forest Virus — A Model for Plasma
Membrane Proteins. H. GAROFF (With 4 Figures)

Components of Microsomal Membranes Involved in the Insertion and
Cotranslational Processing of Proteins Made on Bound Polysomes.
G. KREIBICH, S. BAR-NUN, M. CZAKO-GRAHAM, U. CZICHI,

E. MARCANTONIO. M. G. ROSENFELD. and D. D. SABATINI (With
8 Figures)

Functional Relationship Between Cell Surface and Lysosomes During
Pinocytosis. Y.-J. SCHNEIDER, J.-N. OCTAVE. J. N. LIMET, and
A. TROUET (With 4 Figures) . . .

Recognition Marker in Lysosomal Enzymes: Presence of a-N-acetyl-
glucosamine(1)phospho(6)mannose Diester Groups. K. v. FIGURA,
A. Hasiuik. U. KLEIN, A. WAHEED. and G. STRECKER (With 2 Fig-
ures) . . .

Studies of the Mechanism of Phagocytosis. S. C. SILVERSTEIN, J. MICHL.
and J. D. Loike (With 3 Figures) .

Receptor-mediated Endocytosis in Cultured Cells: Coated Pits, Recep-
tosomes. and Lysosomes. M. C. WILLINGHAM, H. T. HAIGLER.
R. B. DicksoN, and I. H. PAsTaN (With 5 Figures)

Exocytosis: Flow Routes and Kinetics as Related to Membrane Re-
cycling. D. J. MorrE (With 6 Figures)

Functions and Biogenesis of Peroxisomes, 1980. P. B. LAzarow (With
6 Figures)

Ultrastructural and Cytochemical Aspects of Animal Peroxisomes —
Some Recent Observations. H. D. FAHIMI and S. YokoTta (With 13
Figures)

X1

539

559

572

579

590

601

604

613

622

633

640



XII Contents

Microbodies (Peroxisomes) in Soybean Root Nodules. E. H. NEwcoms
and S. R. TANDON (With 7 Figures) . .

Transcytosis and Traffic of Membranes in the Endothelial Cell.
N. SimioNEscu (With 12 Figures)

The Structure and Role of Membranes in the Mitotic Apparatus.
P. K. HEPLER, S. M. WIcK, and S. M. WoLN1AK (With 7 Figures)

Trans-membrane Signals During Progesterone-mediated Meiosis in
Xenopus laevis Oocytes: Their Modulation by Other Inducers or by
Inhibitors of Steroid Action. S. SCHORDERET-SLATKINE,

E.-E. BAULIEU. M. EL-ETR. and M. SCHORDERET (With 7 Figures)

The Structure of the Thyrotropin (TSH) Receptor: Potential Role of
Gangliosides and Relationship to Receptors for Interferon and Bac-
terial Toxins. L. D. KonN, E. CoNsIGLIO, S. M. ALoJ, F. BEGUINOT,
M. J. S. DE WOLF, E. YAVIN, Z. YAVIN, M. F. MELDOLESI. S. SHIFRIN,
D. L. GiLL, P. VitTL. G. LEE. W. A. VALENTE, and E. F. GROLLMAN
(With | Figure)

Preservation of Functional Properties of the Acetylcholine Receptor
After Solubilization. A. MAELICKE and H. PRINZ

Ultrastructure of the Renal Na, K-lon Pump. A. B. MAUNSBACH,
E. SKRIVER, and P. LETH JORGENSEN (With 9 Figures) .

Energy Transduction in H*-ATPase. Y. KAGAwWA. N. SONE,
T. HaAmamoTo, M. FuTtal, S. OHTA. and T. WAKABAYASHI (With
3 Figures)

Axonal Transport and Neuronal Activity. B. GRAFSTEIN,
D. L. EbwaRrDps, and R. M. ALPERT (With 4 Figures)

Regulation of Cell Contact Behaviour. B. M. JoNes (With 2 Figures)

Glycolipid-associated Proteins and Their Possible Functions: Their
Role as Antigens and in Cell Adhesion. S. HAkomor1 (With | Fig-
ure) i i 5 : 3B @

Recognition Between Plant Cells and Microbes is Regulated by Com-
plex Carbohydrates. P. ALBERSHEIM, B. S. VALENT, A. G. DARVILL.
M. McNEIL, M. G. HAHN. B. K. ROBERTSEN, P. AMAN,

L.-E. FRANZEN, A. E. DESJARDINS, L. M. Ross, and M. W. SPELLMAN

Transmembrane Linkage and Cell Attachment: the Role of Vinculin.
B. GEIGER (With 6 Figures)

The Role of Pseudopodial Reactions in the Attachment of Normal and
Transformed Cells. J. M. VASILIEV

Infiltration of Metastasizing Tumor Cells into Liver and Lungs.
E. Roos and K. P. DINGEMANS (With 14 Figures) .

Cell Attachment and Locomotion, Invasive Growth and Metastasis —
Some Problems in Metastasis. L. M. FRANKS

651

657

673

687

696

707

711

719

728

737

744

749

761

774

779

788



Contents

Invasion of Vascular Endothelial Cell Monolayers and Underlying Ma-
trix by Metastatic Human Cancer Cells. R. H. KRAMER and
G. L. NicoLson (With 3 Figures)

Gangliosides and Tumorigenesis. D. J. MORRE, K. E. CREEK, and
D. M. Morr€g (With 2 Figures)

Functional Organization

The Circadian Rhythms in Bioluminescence. Photosynthesis and Orga-
nellar Movements in the Large Dinoflagellate, Pyrocystis fusiformis.
B. M. SweeNEY (With 6 Figures)

Temporal Regulation in the Individual Gonyaulax Cell.
J. W. HasTINGS and R. KrRasNow (With 6 Figures) . .

Circadian Clock-controlled Growth Cycle in Chlamydomonas reinhardi.
V. G. Bruck and N. C. BRUCE .

Clocked Cell Cycle Clocks: Ultradian. Circadian, and Infradian Inter-
faces. L. N. EDMUNDS. Jr. (With 13 Figures) . .

Cell Division Control: Why Clocks Are Inadequate. P. A. FANTES .

Evidence for a Temporary Nonfunctional Steroid Receptor: Seasonal
Rhythm in the Biological Activity of the Progesterone-Receptor in
the Chick Oviduct. T. C. SPELSBERG. G. MARTIN-DANI. P. A. Boyp-
LEINEN, and O. LiaN KoN (With 7 Figures)

Non-activated Form of the Progesterone Receptor in the Chick Ovi-
duct. A, WOLFSON. J. MESTER. C.-R. JANG. and E.-E. BAuLIEU (With
8 Figures)

Selection of Somatic Hybrids in Plants. O. SCHIEDER and
G. KrRuMBIEGEL (With 2 Figures)

Enucleation of Garlic Protoplasts by Means of Cytochalasin B and
Centrifugation. LIN ZHON-PING and MA CHENG

Development of Mini-Microspores in Pollen-Derived Haploids of 7riti-
cum aestivum L. Hu HAN and HAo SHur (With 10 Figures) . . .

Organelle Segregation in Somatic Cybrid and Hybrid Plants and Pro-
genies Derived from Nicotiana Protoplast Fusion. D. Aviv and
E. GALUN (With 2 Figures)

Permeation, Diffusion and Structure of Water in Living Cells.
S. LgvTrup and K. HANSsON MiILD (With 16 Figures) .

Water and the Living Cell as Seen from the Viewpoint of a New Para-
digm. G. N. LING (With 3 Figures)

X

794

800

807

815

823

831
846

851

879

880

884

889

904



XIv Contents

Soluble and “Loosely Bound™ Nuclear Proteins in Regulation of the
lonic Environment in Living Cell Nuclei. M. KELLERMAYER (With
5 Figures)

Distribution and Function of Water and lons in Resting and Contract-
ed Muscle. J. Tigyr. N, KALLay. A. TiGy1-SEBEs. and K. TROMBITAS
(With 18 Figures)

Electron Microscopic Demonstration of Potassium Binding Sites in
Muscle. L. EDELMANN (With 4 Figures) .

Mineralizing Systems in Nature, A Challenge to the Cell Biologists.
J. L. MATTHEWS, H. PETIT, and K. WILBUR (With 8 Figures)

Intracellular Calcium in Mineralizing Tissues. E. H. BURGER (With
10 Figures) .

Crystallinity of Tissue Mineral Deposited in the Course of Biominerali-
zation Processes. K. OSTROWSKI, A. DZIEDZIC-GOCLAWSKA.
W. StacHowicz. and J. MicHALIK (With 7 Figures) .

Early Stages of Crystal Nucleation in Hard Tissue Formation.
H. J. HOHLING. J. ALTHOFF, R. H. BARCKHAUS, E.-R. KREFTING,
G. LisSNER, and P. QUINT (With 2 Figures)

Role of a Glycoprotein and of Proteoglycans in the Calcification of
Cartilage and Bone. B. DE BERNARD. R. CAMEROTTO. N. STAGNI.
F. ViTrur. and M. ZANerTI (With 6 Figures) .

The Origin of Matrix Vesicles and Their Role in the Calcification of
Cartilage and Bone. E. BoNnuccr (With 4 Figures) .
Keratinization and Structural Organization in Epidermal Cell Cultures.

N. E. FuUSENIG, D. BREITKREUTZ. M. LUEDER. P. Boukamp, and
P. K. M. Worst (With 6 Figures)

Subject Index .

949

957

966

974

993

. 1004

1015



