
genes influencing mating preferences and 
the preferred character or characters. 
Thus, popular methods based on opti- 
mality criteria, game theory, and kin se- 
lection are inadequate for the study of 
sexual selection and the evolution of 
mating systems. O'Donald's discussion 
of this topic (p. 58) would have benefited 
from a reference to the extensive work of 
Sewall Wright and others on frequency- 
dependent selection. 

After summarizing the ecological and 
behavioral mechanisms of sexual selec- 
tion, O'Donald describes three models in 
which all females in a population have 
the same (genetically fixed) type of mat- 
ing preference: complete, partial, or fre- 
quency-dependent. The effect of each 
type of mating preference is modeled in 
all possible combinations with genetic 
variation in the male character as deter- 
mined by two alleles at one locus: a 
dominant, codominant, or recessive trait 
with or without natural selection. 
O'Donald presents a simplified analysis 
of the evolutionary dynamics of the mod- 
els, assuming genotypes are in Hardy- 
Weinberg proportions and selection is 
weak. An important result is that, unlike 
natural selection, the evolution of a re- 
cessive allele favored by sexual selection 
is much faster than that of a dominant al- 
lele. The chapter on monogamous spe- 
cies contains some of O'Donald's most 
original contributions and supports the 
theory of Darwin and Fisher that sexual 
selection can operate without polygamy. 
The final chapters are devoted to the 
evolution of mating preferences, using 
basic two-locus genetic models, and to 
assortative mating and sexual selection 
at a diallelic locus. 

The major shortcoming of the book is 
its limitation to simple genetic systems 
where the fixation of an allele at one 
locus prevents further evolution of a 
trait. Although he confirmed the qualita- 
tive aspects of Fisher's theory, 
O'Donald claims that Fisher erred in 
concluding that the joint evolution of a 
male character and female mating prefer- 
ences could result in an unstable ex- 
ponential increase in both traits. With 
notable exceptions, such as some color 
polymorphisms, natural variation in 
quantitative characters is usually poly- 
genic. For most dynamic systems the 
rate of evolution near an unstable equi- 
librium is approximately exponential, 
and when genetic variation is maintained 
by polygenic mutation and recombina- 
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the behavioral and genetic mechanisms 
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Membrane Transduction Mechanisms 
is a collection of papers presented at the 
33rd symposium of the Society of Gener- 
al Physiologists. The range of phenome- 
na and 'experimental approaches ad- 
dressed is wide, from antigen recognition 
to organ development, from diffraction 
studies to electrophysiology. This is both 
the volume's excitement and its weak- 
ness. The authors in general have done 
an excellent job of presenting their mate- 
rial with a broad readership in mind, but 
nonetheless the mental shifting of gears 
on moving from chapter to chapter is 
considerable, and one leaves the volume 
with an impression of a collection rather 
than of a unified presentation of any sort. 
An introductory chapter by the editors, 
posing general questions regarding trans- 
duction processes in membranes and 
tracing common motifs recurring among 
various specific systems, would have 
provided valuable cohesion and per- 
spective. 

With bacteriorhodopsin as the primary 
example, Henderson in a stimulating 
chapter suggests some generalizations 
regarding the structure of membrane- 
bound proteins: they should possess reg- 
ular secondary structure such as a-helix 
at their interfaces with the lipid chains, 
and they should penetrate the bilayer 
completely if they penetrate it at all. 
Semi-integral proteins, which necessari- 
ly would have bend regions embedded in 
the bilayer, would therefore have unsat- 
isfied hydrogen bonds and be energeti- 
cally unfavorable. Residues believed to 
be involved in ion pumping, although hy- 
drophilic, do not appear to create a do- 
main with aqueous access, but rather a 
tightly knit array that would be consist- 
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ent with their function in specific trans- 
port. Structural information regarding 
the retinal pigment rhodopsin (Hubbell 
and Fung), although harder to come by 
and of lower resolution, is consistent 
with these conclusions. Stoeckenius 
presents evidence for a light-induced 
isomerization of the bacteriorhodopsin 
prosthetic group (retinal). With the rea- 
sonable assumption that this isomeriza- 
tion results in a conformational change 
of the protein, the retinal-lysine Schiff 
base is postulated to be both the switch 
that "open-circuits" the proton con- 
ductance path in the absence of light and 
the pump that, by means of a pK shift 
energized by light, permits transport of 
protons against their energy gradient. 

The enormous importance of calcium 
in communication between compart- 
ments is evident in many of the chapters. 
MacLennan and Klip review current 
knowledge and models concerning the 
calcium pump of the sarcoplasmic reticu- 
lum (diagrams would have made the 
models clearer); they emphasize that, 
since there does not seem to be a signifi- 
cant electrical potential across this mem- 
brane, flux of ions other than calcium 
(possibly magnesium, which is required 
for ATP hydrolysis by the pump) must 
be involved. Amino acid sequence infor- 
mation for a fragment essential for trans- 
port is consistent with a helix with a hy- 
drophilic core, a structure conforming to 
the general predictions discussed by 
Henderson. However, the implied func- 
tion of this region as the ionophore of the 
calcium pump is disputed by other work- 
ers. 

The exquisite interlocking regulation 
of membrane transduction systems is 
nicely analyzed (in the context of cell ac- 
tivation) by Rasmussen and Clayberger. 
The regulation includes the activation of 
GTP-driven cyclase activity by hor- 
mone-bound receptor, with the simulta- 
neous activation of GTPase activity to 
ensure the progressive termination of this 
cyclic AMP synthesis; the intimate rela- 
tionship between calcium and cyclic 
AMP (is there special significance to 
cells using such disparate signals in com- 
bination?); the tuning of response by 
varying functional receptor concentra- 
tion; and so on. 

What determines the organization of 
actin filaments in various mechano- 
transducing systems such as microvilli or 
the acrosomal process of certain sperm? 
Evidence is accumulating (Tilney) that 
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What determines the organization of 
actin filaments in various mechano- 
transducing systems such as microvilli or 
the acrosomal process of certain sperm? 
Evidence is accumulating (Tilney) that 
the mechanism utilizes actinin or actinin- 
like baseplates to originate nucleation of 
actin filament formation in the appropri- 
ate arrangement, with close regulation of 
free actin concentration at the level 
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at which spontaneous nucleation events 
elsewhere are improbable. This of course 
pushes the question back one stage- 
what determines the organization of the 
baseplate? 

An attempt to comprehend any stimu- 
lus-response system in its entirety might 
seem hopeless, but in one such system, 
bacterial chemotaxis (Adler and coau- 
thors), such an attempt is being made- 
with considerable success so far. Control 
of a proton-driven motor between two 
states (counterclockwise and clockwise 
rotation) by environmental stimuli is 
achieved by receptor-mediated methyl- 
ation of membrane-bound proteins. 

There are too many chapters to permit 
discussion here of all of them individ- 
ually, but the comments above should 
give some idea of the richness and flavor 
of this book. 

ROBERT M. MACNAB 
Department of Molecular Biophysics 
and Biochemistry, Yale University, 
New Haven, Connecticut 06511 
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