Illustrations from Roger
W. Sperry’s papers on
split-brain patients. [From
Brain Circuits and Func-
tions of the Mind ]

foreword shows the intimate connections

among the different strands of Sperry’s
work. The chapters by Levi-Montalcini (a
Nobel laureate herselt), by Hunt and
Cowan, and by Zangwill and Wyke place
Sperry’s achievements in their historical con-
text. Berlucchi and Antonini review how the
corpus callosum, which connects the two
hemispheres, brings a representation of both
visual fields to each hemisphere as Sperry
had predicted it should. Glickstein shows
how the cerebellum may provide for the
bimanual coordination that Sperry and his
students found to survive section of the
corpus callosum in their early split-brain
studies on monkeys. The papers by Mishkin
and Phillips and by Milner, Taylor, and
Jones-Gotman each demonstrate the power
of Sperry’s methodology in revealing brain
mechanisms of attention, imagery, and
memory. Levy argues for the role of unilat-
eral activation in the functional specializa-
tion of the hemispheres. Trevarthen draws
on many aspects of Sperry’s work, as well as
work described by several of the other au-
thors, in his discussion of the development
of language and communication in the hu-
man infant. The final chapter is a 1977
article by Sperry himself that provides an
account of his human split-brain work from
its beginning and how it led to his current
interest in the reciprocal interactions of
mind and matter.

Although most of the papers by Sperry’s
former collaborators begin or end with ha-
giographic incantations of how much the
authors were taught, inspired, and influ-
enced by Sperry, there is a paucity of de-
scription or even anecdotes about how he
accomplished this—about what actually
went on in Sperry’s lab.

Another curious lacuna is the reluctance
of any contributor to comment on the tre-
mendous impact that Sperry’s split-brain
research has had on the contents of popular
magazines, talk shows, New Age book-
stores, and even how we talk about one
another as being “right- or left-brained.”
Although much of this pop spin-off has little
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support in the research of Sperry or others
in the field, it would seem valuable to look
into the contemporary Manichaeanism of
right and left that this work has spawned,
however illegitimately. Why is science put in
the left hemisphere along with such suppos-
edly “bad” things as logic, linearity, and
“Western thinking,” whereas the right hemi-
sphere is associated with “good” things such
as creativity, intuition, and art? Now that we
have this superb account of Sperry’s science,
it would be valuable to examine the sociol-
ogy of its popular impact.
CHARLES G. GROSS
Department of Psychology,
Princeton University,
Princeton, NJ 08544

Beyond the Sting

The Biology of Scorpions. Gary A. PoLs, Ed.
Stanford University Press, Stanford, CA, 1990.
xxvi, 587 pp., illus. $85.

Few organisms rival scorpions for their
impact on the human psyche. The archetypal
body plan, nocturnal behavior, and poten-
tally lethal sting of this ancient arachnid
lineage have elicited fear and revulsion
throughout history. In folklore and mythol-
ogy, scorpions hold the dubious distinction
of being omens of evil and harbingers of
death. However, it is evident from the 12
chapters of this authoritative new volume
that the order Scorpiones has received very
short shrift. Of the 1400 extant species, only
about 20 inject a venom sufficiently toxic to
kill Homo sapiens, and these few deadly spe-
cies are restricted to a single family, the
Buthidae. Indeed, the book’s ten contribut-
ing authors make a compelling case for
scorpions as model organisms for research
into topics ranging from neurotoxin electro-
physiology to community ecology. As Polis
forcefully argues, scorpions are without
doubt “fascinating animals.”

The origin of the book can be traced back
to the mid-1970s. At that time Polis was a

graduate student, embarking on fieldwork in
the California desert. Community ecology
was entering a phase of intellectual ferment.
As Daniel Simberloft and colleagues were
challenging the relevance of ecological the-
ory based on strong interspecific competi-
tion, empiricists were coming to recognize
the need to study systems amenable to both
field observation and experimental manipu-
lation. Polis was quick to appreciate the
tremendous potential of scorpions for inves-
tigating species interactions. Scorpions are
both species-rich and highly abundant in
desert and subtropical habitats throughout
the world. In one study of scorpion guild
structure, for example, Polis and co-workers
were able to remove some 6000 Paruroctonus
mesaensis individuals from 300 experimental
quadrats. A convenient aspect of scorpion
biology is the habit of digesting prey exter-
nally in a process that may span hours. This
behavior greatly simplifies the study of diet
and opens the door to quantitative analysis
of resource utilization and optimal foraging.
Paradoxically, their nocturnal behavior facil-
itates observation of scorpions in the field.
Under ultraviolet light the scorpion epicut-
cle fluoresces, making these otherwise cryp-
tic animals visible as an eerie glow in the
darkness.

Despite the great opportunity provided
by scorpions, Polis soon encountered obsta-
cles in carrying out his research. Much basic
information on scorpion biology was either
lacking altogether or published piecemeal in
a bewildering array of often obscure jour-
nals. This book was “conceived out of need”
for an accessible and comprehensive source
on scorpions. It begins with a useful over-
view of scorpion morphology and anatomy
(Hjelle). The next chapter, by Sissom on
systematics, biogeography, and paleontol-
ogy, is outstanding. Important taxonomic
characters are clearly described and expertly
illustrated, so that keys to families and gen-
era are intelligible to anyone interested in
scorpions. Data on fossil forms are equally
well presented, although the discussion of
phylogeny should be supplemented with a
recent paper by Shultz (Cladistics 6, 1
[1990]). Four chapters focus on the whole
organism in its natural environment and
cover life history (Polis and Sissom), behav-
ior (Warburg and Polis), ecology (Polis),
and predators and prey (McCormick and
Polis). Comparative biologists will espe-
cially appreciate the numerous, well-
referenced tables. Hadley’s chapter on envi-
ronmental physiology provides considerable
insight into how scorpions cope with the
stresses of a desert existence. Neurobiology
is treated in extensive detail by Root, and
Simard and Watrt discuss venoms and toxins.
The aspiring scorpion biologist will benefit
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immensely from a chapter on methodology
by Sissom, Polis, and Watt. Cloudsley-
Thompson completes the book with a schol-
arly discourse on the history of humanity’s
association with scorpions.

In all, Polis has succeeded in bringing
together essentially everything that is known
about scorpions in a timely, stimulating, and
very readable compilation. The book will be
an indispensable resource for scorpion biol-
ogists, arachnologists, and invertebrate zo-
ologists. I also highly recommend it to
young investigators seeking research topics,
especially regarding behavior, population
biology, ecology, and evolution.

Davip W. ZExn
Smithsonian Tropical Research Institute,
Balboa, Panama

Data for Drug Design

Use of X-Ray Crystallography in the Design
of Antiviral Agents. W. GRAEME LAVER and
GILLIAN M. AIR, Eds. Academic Press, San Di-
ego, CA, 1990. xxxiv, 360 pp., illus., + plates.
$79. From a workshop, Kona, HI, Feb. 1989

Now that it has become possible for the
x-ray crystallographer to determine the
structures of very large macromolecules, in-
cluding viruses, often to quite high resolu-
tion, the structural information available for
drug design has become vastly extended.
Detailed three-dimensional data on both
drugs and their receptors can, at last, be
included in the input to the design of new
and better drugs. This book describes such
structural information on viruses, their gene
products, and their complexes with other
molecules. It shows how information on
virus structure and on the recognition of
portions of this structure by other molecules
can be used to design new antiviral agents.

A wide variety of virus structures are
discussed. For example, foot-and-mouth
disease virus and a portion of adenovirus,
both studied to 2.9 A resolution, are de-
scribed. At this resolution the protein back-
bone is well established and the side chains
can be seen. Gene products of human im-
munodeficiency (HIV) and Rous sarcoma
(RSV) viruses, studied to even higher reso-
lution, are also described. Crystal structures
of viral proteinases, which serve as bases for
inhibitor design, and several promising pep-
tide analogs that inhibit proteinases are in-
cluded. The account of the structure of
tumor necrosis factor, a “non-viral jelly-
roll,” and its relation to rhinovirus may
interest the reader. We are reminded, how-
ever, that such useful three-dimensional
structural data can only be obtained if good
crystals are grown—attempts with HIV re-
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verse transcsriptase, the enzymatic target of
the anti-AIDS drug AZT (3'-azidothymi-
dine), have so far only yielded crystals that
diffract to a maximum resolution of 6 A.

The immune system provides a well-
designed mechanism for inhibiting the ac-
tion of certain viruses; mimicking this inhib-
iting action could lead the way to potent
antiviral drugs. The crystal structures of
components of the immune system, includ-
ing a portion of one of the molecules of the
major histocompatibility complex, provide
evidence for the site of antigenic peptide
binding. Structures of antibody-antigen com-
plexes demonstrate the complementarity of
the two interacting surfaces that occurs
when water is excluded from the interface.

Targets for anti-influenza drug design are
the glycoproteins hemagglutinin and neura-
minidase on the viral surface. The crystal
structures of both of these proteins and of a
neuraminidase-antibody complex are dis-
cussed in several papers. Antiviral drugs that
have so far been effective against influenza A
prevent a conformational change in hemag-
glutinin that would normally facilitate the
fusion of the virus to the host cell prior to
infection.

Many viruses are able to evade the im-
mune system. Details of the crystal structure
work on human rhinovirus, the common
cold virus, described here by Rossmann,
give some inkling why this may be so. The
site of attachment of this virus to the host
cell is shown to lie in a “canyon,” inaccessi-
ble to antibodies. Therefore another strategy
has to be devised to prevent attachment of
the virus to the host cell and thereby inacti-
vate the virus. In an insightful chapter that
stresses the importance of detailed informa-
tion on virus structure, Rossmann shows
how drugs have been designed to bind
inside the canyon. Though drug resistance
generally ensues from such treatment, the
processes involved are now, as a result of the
x-ray studies, beginning to be understood.

This book succeeds admirably both in
cataloguing the data on hand and in show-
ing how structural data can be used in the
design of antiviral drugs. Many of the excel-
lent diagrams are in color, although these
are, unfortunately, separated from the main
text without adequate notation. In an infor-
mative preface, the editors provide an over-
view that establishes continuity among
chapters, and there are useful lists of refer-
ences at the end of each chapter. It is a
pleasure to read such a well-produced book
that gives some insight into how the viruses
act and how this action can be prevented.

JENNY P. GLUSKER
Institute for Cancer Research,
Fox Chase Cancer Center,
Philadelphia, PA 19111

Molecular Basis of Cancer

Oncogenes and the Molecular Origins of
Cancer. ROBERT A. WEINBERG, Ed. Cold
Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 1989. xii, 367 pp., illus. Paper, $55.
Cold Spring Harbor Monograph 18.

During the past decade we have witnessed
a series of discoveries of fundamental impor-
tance to understanding the molecular basis
of cancer. Through insights initially gained
from studies of RNA tumor viruses, the
cellular homologues of their oncogenes have
been found to be activated as transforming
genes in a wide variety of human malignan-
cies. Moreover, it has been possible to elu-
cidate the basic cellular processes—growth
factor mitogenic signaling—in which many
of these genes are normally involved.
Equally exciting and relevant to cancer are
recent discoveries of important regulatory
genes, whose loss of normal function also
contributes to the neoplastic process. Rela-
tively few such genes, termed anti-oncogenes
or tumor suppressor genes, have been iso-
lated to date, and understanding of their
functions is at a very early stage. However,
the first of these genes to be isolated, Rb and
p53, both seem to be involved in cell cycle
regulation. Thus, research efforts in diverse
areas are being mobilized along a common
front aimed at better understanding the bio-
chemistry of mitogenic signaling and cell
cycle control.

At this stage of the battle, a book full of
information as well as perspectives concern-
ing what has been learned so far should be
most useful for providing the uninitiated
with sufficient background to forge ahead. It
is for this purpose that Oncogenes and the
Molecular Origin of Cancer was designed.
Robert Weinberg, who has contributed
much to our present understanding, has
organized and edited this book, enlisting the
efforts of several leading scientists in their
respective fields. Introductory and closing
chapters respectively by Nobel laureates
Harold Varmus and Michael Bishop pro-
vide historical background and insights into
how present knowledge is leading to new
approaches toward the diagnosis, prognosis,
and treatment of cancer. Coverage of
growth factors and receptors as well as bio-
chemical signaling pathways includes not
only the tyrosine kinases but a lucid chapter
on non-ras G proteins, which have been less
intensively studied by cancer biologists but
whose links to cancer have recently been
uncovered. Excellent summaries on the ras
oncogenes, oncogene protein kinases, and
nuclear oncogenes are provided by Frank
McCormick, Tony Hunter, and Robert
Eisenman, respectively.
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