
cal communication is equally essential. 
Stapleton has for the most part per- 
formed his editorial and expository role 
very well, and I have only two criticisms 
of his handiwork. First, as all engineers 
know, working drawings for a given proj- 
ect must be presented in a logical and 
clearly recognizable order if they are to 
be fully meaningful. In the Latrobe vol- 
ume the order is sometimes incomplete, 
obscure, or puzzling, with the con- 
sequence that we are not sure how the 
craftsmen were expected to read the 
drawings in question. Second, Stapleton 
appears not be fully at home with the vo- 
cabulary of civil and mechanical tech- 
nology, so that his definitions, though 
not incorrect, are often oversimplified to 
the point of being ambiguous or mis- 
leading. These are details, however; the 
book as it stands is a rich mine for the 
historian of technology or American cul- 
ture, or for anyone interested in these 
disciplines. 
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Microtubules. K. ROBERTS and J. S. HYAMS, 
Eds. Academic Press, New York, 1979. xvi, 
596 pp., illus. $78.50. 

It has become evident during the past 
several years that the cytoplasm of eu- 
karyotic cells is not a structureless 
"soup" but is highly organized and con- 
tains an elaborate and dynamic three-di- 
mensional network of fibrous skeletal 
components. The major components in- 
clude, at a minimum, microtubules, mi- 
crofilaments, intermediate filaments, and 
their associated structural and regulatory 
components. 

Probably the most thoroughly studied 
of the fibrous skeletal components are 
the microtubules. These tubelike protein 
polymers approximately 25 nanometers 
in diameter are present in all eukaryotic 
cells, often in impressive numbers. They 
provide the cell with a skeletal support 
system and also function in many dif- 
ferent kinds of cellular movement, in- 
cluding chromosome movement during 
mitosis and various intracellular trans- 
locations. Much has been learned about 
the occurrence, organization, and func- 
tions of microtubules in cells, and im- 
pressive progress has been made, espe- 
cially during the past ten years, in our 
understanding of their biochemical and 
assembly-disassembly properties in vit- 
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ro. Yet our knowledge of their functions 
in cells on a biochemical and mechanistic 
level is still almost nonexistent. 

Roberts and Hyams say in the preface 
of the book that "the first age of micro- 
tubule research is more or less at an end, 
and . . . the next phase is just beginning 
to piece itself slowly together." They 
reason that "now seems the time to sort 
out what is known and to speculate on 
the future," and I heartily agree. In the 
book they have included comprehensive 
reviews of fundamental aspects of tubu- 
lin chemistry, microtubule structure, and 
microtubule assembly in vitro and of the 
organization, distribution, and functions 
of microtubules in cells. They have 
attempted throughout the book to em- 
phasize areas of microtubule research 
that hold great promise for unraveling 
the mysteries of microtubule chemistry 
and function within cells. 

The book consists of 11 chapters, all 
written by individuals who have made 
substantial contributions to our under- 
standing of microtubule chemistry and 
function during the past decade. There 
are a group of what could be called 
"core" chapters, which deal with the 
known structure of microtubules, their 
biochemical properties (R. F. Luduefia), 
their in vitro assembly and disassembly 
characteristics (R. B. Scheele and G. G. 
Borisy; M. Jacobs), their synthesis and 
utilization (C. Fulton and P. A. Simp- 
son), and their cellular organization and 
distribution (J. B. Tucker; K. Weber 
and M. Osborn). The core is beau- 
tifully augmented by more functional- 
ly oriented and speculative chapters 
on the roles of microtubules within 
cells (R. D. Berlin, J. M. Caron, and J. 
M. Oliver; Hyams and H. Stebbings; F. 
D. Warner). The book is impressive in 
that virtually all of the chapters are high 
in quality, and each offers the reader 
something unique and provocative. Es- 
pecially noteworthy are chapters on the 
structure of microtubules, by L. A. 
Amos, and on cell division, by J. R. 
McIntosh. In her lucid chapter Amos 
provides a thorough view of the current 
state of our knowledge concerning the 
arrangements of the tubulin lattice within 
the microtubule walls. McIntosh's dis- 
cussion of mitosis and the involvement 
of microtubules in the process of 
chromosome movement is masterly and 
delightfully imaginative. He provides a 
thoughtful, thorough, and exciting analy- 
sis of mitosis, and the chapter is one 
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of review chapters is weakened some- 
what in that a few of the chapters devote 
excessive space to contributions from 
the authors' own laboratories. However, 
overall the book is superb. It should 
serve as an important and useful re- 
source for future studies of the cellular 
roles of microtubules. 
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Processes. Papers from a symposium, Van- 
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The Cell Surface is a very good sym- 
posium volume. Its three sections-The 
Cell Surface: Background and Per- 
spectives, The Cell Surface and Early 
Development, and The Cell Surface in 
Normal and Abnormal Development- 
each summarize important topics, and 
each section connects well with the oth- 
ers. The individual papers are usually a 
good mixture of the authors' experimen- 
tal results and the literature. By choosing 
their contributors well, the editors have 
ensured that the papers will have good 
scope even when they concentrate on 
data from one laboratory. 

The book begins with a paper by Bran- 
ton, who discusses specific interactions 
between cytoplasmic fibers and fila- 
ments and elements of the cell surface 
proper, concentrating on his own work 
on interactions between spectrin and 
other proteins of the erythrocyte cyto- 
plasm. Although the results given are for 
particular erythrocyte proteins, the ap- 
proaches may well be useful in more 
complicated eukaryotic cells. Similarly, 
the second paper, by Stossel and co- 
workers, uses the mammalian leukocyte 
to consider cell motility in general. 
Those wanting to read further are direct- 
ed to papers dealing with cells other than 
leukocytes; the theme of all the work 
cited is that calcium-mediated actin con- 
tractions are the main motive power of 
cells. The other three papers of the in- 
troductory section follow similar plans, 
though all three review the literature ex- 
tensively. In particular, Yamada and co- 
workers have written a paper on fibro- 
nectin that ranges from cellular to molec- 
ular and that both reviews the subject 
and recounts recent experimental re- 
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