
mind are currently under investigation; 
Helliwell describes these important studies 
in effective detail. 

By describing the various ways in which 
synchrotron radiation can be used in dif- 
fraction studies of crystals, Helliwell has 
shown the enormous impact it can have on 
the elucidation of both the structure and 
the function of macromolecules. Anyone 
with an interest in macromolecular struc- 
ture determination and enzyme mecha- 
nisms should consult this informative, well- 
produced, and profusely illustrated book. 
Those working directly in the field of mac- 
romolecular structure determination will 
find the volume indispensable. 

Jenny P. Glusker 
Institute for Cancer Research, 

Fox Chase Cancer Center, 
Philadelphia, PA 191 1 1 

Anatomical Beginnings 

Morphogenesis. An Analysis of the Develop- 
ment of Biological Form. EDWARD F. ROSSO- 
MANDO and STEPHEN ALEXANDER, Eds. 
Dekker, New York, 1992. viii, 449 pp., illus. 
$165. 

In embryonic development only a few days 
are required to transform a single cell, the 
fertilized egg, into a free-living multicellu- 
lar larva possessing a variety of cell types 
that, in turn, are organized into the func- 
tionally adaptive patterns of the tissues and 
organs. Embryonic morphogenesis is the 
ensemble of processes that cooperate to 
organize the differentiating cells and tissues 
of the embryo into the patterned arrays 
that characterize the mature tissues, organs, 
and overall body form of the larva and 
the adult. Categories of morphogenetic 
process include morphogenetic movement, 
differential growth, morphogenetic cell 
death, and pattern formation. The embryo 
can move cells or tissues from one location 
to another (morphogenetic movement), 
can restrict increases in tissue volume to 
selected sites or along selected axes (differ- 
ential growth), and can eliminate cells at 
selected locations (morphogenetic cell 
death). Undifferentiated tissues at various 
locations in the embryo can be stimulated 
to differentiate into the particular tissues 
destined to occupy those individual sites 
(pattern formation). Pattern formation it- 
self encompasses a number of processes, 
including embryonic induction, the action 
of diffusible morphogens, and ooplasmic 
localization. 

Our understanding of the mechanisms of 
embryonic morphogenesis has greatly im- 

proved in recent years, thanks largely to 
technical and intellectual advances in cell 
and molecular biology. The techniques of 
gene cloning, in situ hybridization, and 
gene transfection, coupled with a better 
understanding of the regulation of gene 
transcription, have made possible a molec- 
ular-genetic approach to understanding the 
spatially regulated cell differentiation that is 
the basis of pattern formation. Progress in 
the biochemistry of cellular adhesion has 
inaugurated investigation of directed cell 
motility in terms of specific molecules. The 
identification of peptide growth factors has 
advanced our understanding both of tissue 
growth and of embryonic induction. 

In compiling this multiauthor volume 
Rossomando and Alexander have focused 
on the embryonic morphogenesis of spe- 
cific organisms. The individual chapters of 
Morphogenesis are devoted to descriptions 
of the morphogenetic processes utilized by 
a wide array of organisms studied by ex- 
perimental embryologists, including pro- 
karyotes (the mycobacteria) , lower eu- 
karyotes (Dictyostelium and Aspergillus), 
and a variety of animals. The higher 
eukarvotes discussed include such stalwarts 
as hydras and the embryos of the fruit fly, 
sea urchin. amohibian, bird, and mouse. , . 
Important omissions include higher plants 
(Arabidopsis) and teleosts (Brachydanio) . 
The quality of the individual reviews is 
high, even though the constraints of brev- 
ity conflict with the depth and breadth of 
current knowledge of morphogenetic 
mechanisms for many of the selected spe- 
cies. Noteworthy are the chapters on de- 
velooment of the embrvos of tunicates. 
amphibians, sea urchins, and Drosophila. 
Tunicate develooment exemolifies the im- 
portance of ooplasmic determinants in 
subsequent tissue patterning; the sea ur- 
chin and amphibian embryos are especial- 
ly well characterized with regard to the 
details of the morphogenetic movements 
of early development; and Drosophila is the 
best-characterized model for understand- 
ing the genetic basis for early pattern 
formation and embryonic segmentation. 

Morphogenesis would have been im- 
proved by the inclusion of a synthetic chap- 
ter that reviewed the subject on the basis of 
morphogenetic mechanism and drew on 
examples from throughout the animal, 
plant, and microbial kingdoms, rather than 
centering around a particular organism. De- 
spite this weakness, the volume will be 
useful for advanced undergraduate and - 
graduate students and for university instruc- 
tors seeking up-to-date reviews of embryo- 
genesis of selected model organisms. 

Peter B. Armstrong 
Department of Zoology, 

University of California, 
Davis, CA 956 1 6-8755 
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