
Electrophysiological Methods 

Ion Channel Reconstitution. CHRISTOPHER 
MILLER, Ed. Plenum, New York, 1986. xxii, 577 
pp., illus. $69.50. 

Progress in understanding the biochemis- 
try of channels-those integral membrane 
proteins that are responsible for the electri- 
cal excitability of the brain, heart, and other 
tissues-has been rather slow, largely be- 
cause proteins of this type lose their "activi- 
ty" (ion transport) when they are solubilized 
for purification. For soluble proteins such as 
enzymes, one can check at each step in the 
purification process that what is being 
sought is still there by assaying for catalytic 
activity. This strategy cannot be used in 
purification of integral membrane proteins, 
however, because these proteins "catalyze" 
ion flux across membranes, a property that is 
lost when the membranes are removed. To 
check that one has what one wants, the 
purified protein must be reconstituted in a 
membrane so that the ionic fluxes mediated 
by the channel can be measured, and the 
tricks for accomplishing this were not 
known until relatively recently. Ion Channel 
Reconstztution tells about the tricks: their 
background, how they are done, and what 
has been done with them. 

The book is divided into four sections. 
The first presents background information 
such as the properties of artificial lipid bi- 
layers, the physics of proteins in bilayers, 
and properties of a well-studied enzyme 
(superoxide dismutase) as a channel model. 
This section also gives the tricks needed to 
make reconstitution studies work: the ways 
of analyzing the current records that result 
from channels functioning in artificial lipid 
bilayers, and methods for actually making 
bilayers and for inserting purified channels 
into them so protein functions can be stud- 
ied by recording electrical signals associated 
with ion movements through their pores. 

The three remaining sections present ap- 
plications of the reconstitution method. 
One section deals with the acetylcholine 
receptor channel, another with the sodium 
channel, and the last with everything else 
(several types of potassium and calcium 
channels, and channels from mitochondria 
and bacteria). 

Although the book represents well what 
reconstitution of biochemically purified 
channels has accomplished, it does not treat 
an alternative "reconstitution" method, 
namely the currently popular technique of 
expressing channels in Xenopus oocyte mem- 
branes by mRNA injections. Perhaps this 
approach will, in a few years, be a subject 
for a third volume in the series starting with 
Sakmann and Neher's Single-Channel Re- 

cmding and continuing with the present 
book. 

The editor of Ion Channel Reconstitutwn 
did not contribute a chapter himself, but 
this does not mean he was without pro- 
found influence on the product. Miller has 
been a central figure in the reconstitution 
business, and a significant fraction of the 
chapters have as authors close colleagues, 
former students, or postdoctoral fellows of 
his. Thus Miller's taste for clear t h i h n g  and 
high-quality science makes itself evident in 
the product. 

Although many of the chapters are mod- 
els of clarity, this is a book for experts, not 
for beginners. If you need to know the nuts 
and bolts of reconstitution and wish to see 
what has been accomplished by the ap- 
proach, this is the book for you. 

CHARLES F. STEVENS 
Section of Molecula~ Neurobwlogy, 

Yale Unzverszty School of Medicine, 
New Haven, CT 06510 

Lunar Origin 

Origin of the Moon. W. K. HARTMANN, R. J. 
PHILLIPS, and G. J. TAYLOR, Eds. Lunar and 
Planetary Institute, Houston, TX, 1986. xvi, 781 
pp., illus. $25. Based on a conference, Kona, HI, 
Oct. 1984. 

The recent revival of interest in lunar 
origin is remarkable since it does not arise 
from an infusion of new data but mainly 
from an enthusiasm for some relatively new 
ideas that are still largely untested. Catastro- 
phism is now in fashion: the origin theory 
currently favored by many involves a giant 
impact on Earth by a body of about the mass 
of Mars or more, with the moon forming 
from the resulting splash of molten and 
vaporized rock. The whole process may have 
taken only a hundred years and would have 
been fun to watch in real time. 

This book is the outcome of a conference 
at which the giant impact idea became 
prominent. It is more than a conference 
proceedings, however. It is a thorough pre- 
sentation of most of the important con- 
straints, alternative theories, and current 
models by the active workers on lunar origin 
that will remain a valuable sourcebook even 
if the current ideas are shot down tomor- 
row. In structure and intent it is similar to 
the successful Space Science series of the 
University of Arizona Press. By this stan- 
dard it is materially inferior (the paper quali- 
ty is not as good) but scientifically excellent. 

The book contains over 30 papers by 
about 50 contributors. A few of these are 
labeled review papers, but many authors 

write in review style even when describing 
their own work. The review by John Wood 
is particularly good and should be read by 
those who have a passing interest in lunar 
origin but lack the time or patience to 
assimilate the large amounts of detail that 
follow. The papers on geochemical and geo- 
physical constraints on origin (about 350 
pages) do not contain much new material, 
but they help to focus the issues, and it is 
useful to have all this material in one place. 
The latter part of the book, almost 300 
pages on theories and processes of origin 
heavily weighted toward the giant impact 
hypothesis, will probably be of greatest in- 
terest to most readers. The material present- 
ed here is a substantial improvement on the 
models discussed during the conference and 
even includes some recent preliminary su- 
percomputer simulations performed at Los 
Alamos and Sandia. Although likely to be- 
come out of date rapidly, this material will 
serve as a benchmark in the development of 
the field. One complaint I have about the 
book is that there is too much duplication of 
review material. Stronger editorial control 
could have led to a slimmer, more digestible 
book-but I would not wish this editorial 
task on anyone. 

Does this volume allow one to reach a 
well-informed opinion about lunar origin 
and the current bandwagon of giant im- 
pacts? Despite my generally positive reac- 
tion, I have to equivocate on this. There are 
too few quantitative calculations on either 
the giant impact scenario or its most plausi- 
ble alternative, coaccretion (formation of 
the moon from a long-lived circumterrestrial 
particulate disk). The crucial issues con- 
fronting the giant impact story are these: 
How do we get the right lunar composition 
(not much iron)? How do we get the right 
initial thermal structure? (A completely mol- 
ten initial state is difficult to reconcile with 
the absence of contraction tectonics.) How 
many impacts contributed to the lunar- 
forming material? (Some people, especially 
A. G. W. Cameron of Harvard, favor the 
overwhelming domination of a singular 
event, but I suspect this hypothesis violates 
simple scaling arguments; smaller impacts 
should not be much less efficient in provid- 
ing material. But how, then, does one guar- 
antee the right amount of angular momen- 
tum?) What is the efficiency of orbital injec- 
tion following impact? Some of these ques- 
tions may be answered soon, but others are 
likely to resist easy resolution. 

The book is about as good as it could be, 
but it is as much a testament of our igno- 
rance as a statement of our knowledge. It is 
sobering to reflect that dus state of affairs 
may persist indefinitely, in view of the cur- 
rently slow (imperceptible?) pace of plane- 
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tary exploration. My suspicion is that al- 
though the moon is an oddball in some 
respects, we will eventually gain better in- 
sight by looking more carefully at other 
planets and their satellites. Meanwhile, I 
strongly recommend this book because it 
provides plenty of intellectual sustenance- 
but don't expect to find the answers in the 
back. 

DAVID J. STEVENSON* 
Division of Geological and 

Planetaly Science, 
California Institute of Technology, 

Pasadena, CA 91 125 

*Present address: Department of Astronomy, Cornell 
University, Ithaca, NY 14853. 

Strings 

Workshop on Unified String Theories. (Santa 
Barbara, CA, July 1985.) M. GREEN and D. 
GROSS, Eds. World Scientific, Singapore, 1986 
(U.S. distributor, Taylor and Francis, Philadel- 
phia). x, 745 pp., illus. $79; paper, $37. 

In the wake of the 1984 renaissance of 
string theories numerous workshops, sym- 
posia, and conferences have been devoted to 
this exciting subject. This book contains the 
proceedings of a three-week workshop that 
took place in Santa Barbara in the summer 
of 1985. To judge by the table of contents 
the organizers, M. Green and D. Gross, set 
themselves the task of obtaining an overview 
of the full range of string theory both as 
practiced in the '70's and in the year preced- 
ing the workshop. To judge by the contents 
proper, they have succeeded handsomely. 

At the outset important ideas and tech- 
niques from the '70's are described along 
with novel uses to which they can be put (C. 
Thorn, S. Mandelstam. L. Brink). These 
presentations should be useful to younger 
readers, who will thus be spared the effort of 
retrieving this material from the necessarilv " 
less focused original papers. 

String theory has had a major impact in 
certain branches of mathematics, most nota- 
bly on the theory of Kac-Moody algebras 
and the theory of sporadic groups. Con- 
versely, major modern developments in to- 
pology, differential geometry, -and Riemann 
surfaces find natural applications in string 
theonr. Much of this remarkable ~hvsics- 

I / 

mathematics interplay is lucidly covered 
here (P. Goddard, D. Olive, I. Frenkel, J. 
Lepowsky, A. Meurman, 0 .  Alvarez, E. 
Witten). These are presentations not readily 
paralleled elsewhere in the literature. Their 
inclusion gives this collection its most dis- 
tinct flavor and may ensure its interest for a 
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long time to come. Superstrings, the star 
attraction, are rendered excitingly by Green 
and Gross. 

String theories are two-dimensional con- 
formally invariant field theories. Recently 
developed general techniques for dealing 
with such theories are elegantly presented 
(D. Friedan, S. Shenker). 

One of the crucial open questions of 
string theory asks for the underlying geome- 
try. A lot of work has been devoted to this 
problem over the last year and a half; some 
of the earlier work is covered here (W. 
Siegel, B. Zwiebach, T.  Banks, M. Peskin). 
Another subject on which much remains to 
be done is spontaneous space-compactifica- 
tion in superstring theory. This along with 
the related, and up to now notoriously 
unyielding, phenomenological problems is 
the subject of many contributions (G. Horo- 
witz, A. Strominger, and others). Numer- 
ous interesting contributions on special 
topics are also included. 

The book ends on a nine-page puniwhich 
properly trimmed would be more fun. 

This book is certainly not the last word on 
strings, nor was it intended to be. Much of 
the recent material is susceptible to fast 
obsolescence; this is a fast-moving field after 
all. Still, some of the presentations may be 
useful to string theorists for some time to 
come. 

PETER G. 0. FREUND 
Depaement of Physics, 
University of Cbicag.0, 

Chicago, IL 60637 
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