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Mountain building 
thermodynamics 

T HE thermodynamic efficiency of 
brittle frictional mountain build- 
ing on Taiwan is about three or  

four times less than that of a nuclear 
power plant (page 749). This compari- 
son, made by Barr and Dahlen, is based 
on energy balance equations that de- 
scribe what fraction of the mechanical 
and heat energy supplied from external 
sources is expended in the performance 
of useful work-the uplift of rocks 
against gravity-so that thc mountain 
topography is maintained despite ero- 
sion. Taiwan was chosen as a prototype 
for calculating mountain building ther- 
modynamic cfficiency because the ge- 
ometry of the region of deformation is 
well known and there is abundant gco- 
physical data on heat flow, pore fluid 
pressure, and plate velocities; the island 
is situated where the Eurasian and Phil- 
ippine Sea plates collide. Most of the 
mechanical energy that drives deforma- 
tion and mountain uplift comes from 
the sinking Eurasian slab, although mi- 
nor contributions are made by heat 
from the heat of accreting rocks and 
from radioactive decay; much of this 
energy is lost out of the boundaries as 
heat. This and other fold-and-thrust 
belts provide insights into thermal con- 
vection processes in the earth's interior. 

Gene abnormalities in 
muscular dystrophies 

M UTATIONS in the X chromo- 
some gene BMDIDMD pro- 
duce muscular dystrophies 

that range from the mildest forms 
(Becker) to the most severe (Du- 
chenne). The classification for any pa- 
tient reflects the rapidity with which 
muscle deterioration proceeds and the 
age at which he-usually males are 
affected-becomes wheelchair-bound. 
Over 50% of all muscular dystrophy 
patients have deletions in BMDIDMD, 
and characteristics of such deletions 
have now been studied. Boundaries of 
the first ten exons (the nucleic acid 
segments that get translated) on BMDI 
DMD with intervening nontranslatcd 

sequences (introns) were determined 
(page 755). Deletions occurred in ex- 
ons 3 to 7 in patients diagnosed with 
mild, intermediate, and severe Becker; 
thus, a simple correspondence of disease 
severity with the size or  location of the 
deletion was not found. Mahotra et al. 
therefore propose that what may distin- 
guish those patients with mild clinical 
profiles from those with severe disease 
may be the ability of their cellular ma- 
chinery to restore translation with a 
"start" signal downstream from the de- 
letion so that a partially functional dys- 
trophin protein can be produced from 
BMDIDMD and disease will be mild. 

Fetal tissue transplants 

I T might be possible, through the 
transplantation of fetal neural tis- 
sues, to restore neurologic function 

to people who have neurodegencrative 
disorders such as Parkinson's disease; in 
monkeys, signs of parkinsonism have 
been reversed with neural tissue trans- 
plants. However, for such transplants to 
be safe, it is necessary to characterize the 
tissues-to type them, assess their via- 
bility, and evaluate them for contarni- 
nating microorganisms-and, while 
these procedures are being carried out, 
the tissues must be stored. Redmond et 
al. report that neural tissue fragments 
from human fetuses can be preserved in 
liquid nitrogen for many weeks; the 
tissues sunrived freezing and thawing 
and transplantation into the brains of 
immunosuppressed monkeys (page 
768). At 10 weeks post grafting, good 
growth of neural cells with dopamine 
receptors was observed in the recipient 
animals. These banking and testing pro- 
cedures will be assets to both clinical 
and basic research. 

Purkinje cell studies 

E VIDENCE of the electric activity 
of Purkinje cells, the large 
branching nerve cells in the 

brain, can be seen in dramatic fluores- 
cent microscopic images (cover). Calci- 
um ions flow into neurons through 
channels in conjunction with spontane- 

ous and evoked electric activities; the 
locations of ion inflwes were'mappcd 
in single cells by Tank et al. with the 
fluorescent indicator h a - 2  (page 773). 
At the beginning of excitation, intracel- 
lular calcium was associated with the 
more distal (tertiary) branches of the 
dendritic tree; later, secondary and pri- 
mary regions of the tree that are close to 
the cell body filled with calcium. The 
imaging results are in accord with elec- 
trophysiological studies and strengthen 
the notion that electric conductance in 
neurons is fine tuned in time and space 
by calcium ions. 

Lens development 

T HE normal lens is a transparent 
refractile optical clement that 
lacks blood vessels and nerves 

and is rich in protein. LRns develop- 
ment in the body proceeds in an uneven 
(oscillatory) rather than steady fashion. 
Brewitt and Clark have developed an 
organ culture system in which the ef- 
fects of various growth factors on lens 
growth and development can be as- 
sessed (page 777). The lenses of 3-day- 
old rats developed normally in culture 
when they were exposed to pulses of 
platelet-derived growth factor (PDGF); 
this factor, which has been observed as a 
component of the aqueous humor that 
normally bathes the lens in vivo, stimu- 
lated growth and increased thc soluble 
protein content of the lens. When lens 
tissue was continuously exposed to 
PDGF or exposed only to culture medi- 
um, cataracts formed, soluble proteins 
were lost, and lenses stopped growing; 
similar changes accompany in vivo cata- 
ract development. 

Neuroscience 
The lead articles and a number of the 
reports in this issue address the struc- 
ture, development, activities, and re- 
lations of the brain and other tissues 
of nervous systems (pages 
641, 692 to 745, 762, 768, 
771, and 773). 
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Frontiers in Neuroscience 

T he human brain contains about 1012 neurons, many of which have more than 10,000 
connections with other neurons. This incredibly sophisticated supercomputer pre- 
sents an enormous intellectual challenge. Elucidating its function will be of great 

importance to the understanding of human behavior and the support of mental health. In 
this issue, assembled with the expertise of Katrina Kelner, eight articles cover selected 
aspects of modern neurobiology and illustrate the power of new concepts and new 
experimental tools. 

Memory is of course one of the most intriguing areas of study in the brain, and 
describing the physiological changes in neurons that generate long-term memory is a first 
step in understanding all subsequent learning processes. Major developments in this area are 
discussed by Brown and co-workers, who have used the technique of long-term potentia- 
tion, that is, a long-lasting change in a neuron as a result of repetitive stimulation. 
Indications of Hebbian feedback behavior in these stimulated neurons combine modern 
molecular biology with classical postulates of psychology. 

Learning also involves complex motor patterns such as hitting a baseball moving at 150 
kilometers per hour. This action requires the training of motor skills so that a rudimentary 
native ability is converted to a more precise learned ability, as described by Lisberger. 
Moreover, as discussed by Wise and Desimone, correlation of movements with visual 
stimuli requires groups of neurons that can select objects and also constantly adjust to the 
fact that limbs grow, muscle mass changes, and visual experience accumulates. 

How neurons make connections to develop the complex wiring diagram of the brain is 
discussed in three papers. To the dismay of some who may like to think that humans are 
appreciably more worthy than insects, the development of neuronal interconnections in a 
grasshopper is not so different from that of so-called higher species. It appears that neurons 
making distant connections follow predetermined pathways by groping along structural 
elements that contain molecular signposts in the form of proteins on the surface of cells. 
They also may use chemical gradients that attract or repel the advancing tip of the neuron, 
the growth cone. Moreover, these extensions have feedback mechanisms that allow them to 
withdraw from incorrect surfaces and fasten tightly to the correct ones. Dodd and Jessell 
focus on vertebrate glycoproteins that provide a guidance system in nonspecific parts of the 
developing neuron and discuss axon guidance by contact inhibitton. Harrelson and 
Goodman discuss the same subject with emphasis on fasciculation in invertebrates, 
particularly as mediated by fasciclin 11, a member of the immunoglobulin superfamily. These 
immunoglobulin-like molecules are structurally homologous to guidance molecules in the 
vertebrate neural system. Finally, Smith discusses the mechanics of cell motility during 
neuron development and identifies actin polymerization as the force behind the protrusion 
of the growth cone while the actin-myosin system, fueled by adenosine triphosphate, 
appears to drive growth cone retraction. 

Koob and Bloom discuss the currently prominent issue of drug dependence from the 
molecular point of view. The drug problem will not be solved solely by elucidating the 
biochemical mechanisms, but understanding the molecular basis of tolerance and withdraw- 
al will help. Such findings may also help explain why people become addicted to drugs and 
lead to the development of better procedures for detoxification. 

Churchland and Sejnowski consider some aspects of theoretical computer programs 
that show computation patterns analogous to those of the brain. Some experimenters regard 
such theoretical programming as too esoteric to be of much practical use in understanding 
brain function. Nevertheless, there are principles applied in algorithms that are functionally 
similar to mechanisms in the human brain. In fact, insight into new types of information 
processing is leading to an entire industry in which the simulation of neuronal activity in an 
algorithm is being used to attract venture capital. The brain is becoming big business, as well 
as a big intellectual challenge. 

Sometimes intellectual challenges are fascinating but of debatable value such as the 
design of new weapons or the breaking of secret codes. Understanding the brain is a 
monumental puzzle, the solution of which can provide great humanitarian advances. This 
issue presents some beginnings at unraveling that Gordian knot. 

-DANIEL E. KOSHLAND, JR. 
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LABORATORY CENTRIFUGES 
The company that developed the first laboratory 
centrifuge now introduces a whole new generation 
of medium and high speed systems. Eight high 
performance models which completely redefine the 
capabilities you can expect from today's centrifuge. 
More power. More productivity Greater accuracy, 
convenience and utility than ever before. 

If you're in the market for a new centrifuge system, 
turn to the only logical source . . . IEC. After all, 
we've been building the best in laboratory centri- 
fuges since the turn of the century 
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Csmpect, economical, yet &6pq amazing4 -tile floor 
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t selection of accessories 
I EC makes the most accommodating centrifuges you 
can buy. Rotors feature a wide choice of adapters 
for virtually any requirement, sealed accessories for 
maximum safety and a full seven year warranty, 

Pro1 mable PR-7 H and B-22M 
Featuring a unique approach to centrifuge control, 
set and actual conditions are displayed at all times. 

1 Operation by rpm or RCE run time or 02t; internal 
program storage; service diagnostics and many 

I other advanced features. 
I 
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INTERNATIONAL EQUIPMENT COMPANY 
A DIVISION OF DAMON 

300 Second Ave., Needharn Hts, MA 02194 U.S.A. 
Tel: (617) 449-0800, Telex: 174299, INTLEQUIY 
Fax: (617) 444-6743 

DAMONIIEC (UK) LTR 
Unit 7, Lawrence Way, Brewers Hill Road, Dunstable, Bedfordshire, 
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U N L O C K S  
THE DOOR 
. . . To extracellular  matrix(^^^) research. 

Tellos Pharmaceuticalsm matrlx protelns are 
carefully purifled to provide you 
with highest quality flbronectlns, 
vltronectlns, laminlns, and colla- 
gens. Our antibodies 

(pdyclonal and monoclonal) to theme 
important components of ECM are I I 
well characterlzed and documented wlth 
respect to their reactivity and speclficily. 

A whole new 11116 of research has 
opened up with the dlscoverv of the 
versatile RQD (Ar(l-Qly- 

Asp) seauence at the cell I 

the patented RQD sequi?ince, and off'ers a 
complete line of RQD i'eptidesm along with 
strong technical support. 
See our exhibit at BI-H USA In November, 

and plck up your Mn 
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Brain, Behavior, I- and Immunity 
I 
Editor-in-Chief: Robert Ader 
Associate Editors 
Nicholas Cohen and David Felten 
University of Rochester School of Medicine and Dentistry, New York 

Concerned with the interactions between the nervous system 
and the immune system at the molecular, cellular, and 
organismic levels 

Volume 3 (1989), 4 issues In the U.S.A. and Canada: $10$.00 
ISSN 0889-1591 All other countries: $120.00 

Genomics 
Editors-in-Chief: Victor A. McKusick 

The Johns Hopkins University, Baltimore, Maryland 

Frank H. Ruddle 
Yale University, New Haven, Connecticut 

International Journal of Gene Mapping and Nucleotide 
Sequencing Emphasizing Analyses of the Human and 

Other Complex Genomes 
Volumes 4-5 (1989). 8 issues In the U.S.A. and Canada: $168.00 
ISSN 0888-7543 All other countries: $189.00 

I Biomedical and 
Environmental Sciences 

Chinese Academy of Preventive Medicine, Beijing, China 

Frederick Coulston 
White Sands Research Center, Alamogordo, New Mexico 

Managing Editor: Frank C. Lu, Miami, Florida 

An international journal with special emphasis on scientific 
data and information from China 
Volume 2 (1989), 4 issues In the U.S.A. and Canada: $100.00 
ISSN 0895-3988 All other countries: $112.00 

Editor-in-Chief: Larry Knight 
Brigham Young University, Provo, Utah 

Covering new developments in the field of x-ray imaging 
and analysis techniques 

Volume 2 (1989), 4 issues 
ISSN 0895-3996 

In the U.S.A. and Canada. $100.00 
All other countries: $1l2.00 

Sample copies and privileged personal rates are available upon request. 

For more information, please refer to 58254, indicate the journals 
that interest you, and write or telephone: 

@ ACADEMIC PRESS, INC. 
Journal Promotion Department 

1250 Sixth Avenue, San Diego, CA 92101, U.S.A 
(619) 230-1840 
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SUZ' 

Circle No. 114 on Readers' Service Card 
Circle No. 33 on Readers' Service Card 



One Plaza Road, Greenvale, New ~orkYl5  
(516) 621-4588 

(800) 445-7914 



New Books and Journals 
for Neuroscientists 

Methods in Neuronal Modeling 
From Synapses to Networks 
edited by Christof Koch and ldan Segev 
Written for researchers and theoreticians alike, Methods 
in Neuronal Modeling outlines methods and techniques 
used for simulating on digital computers the functional 
properties of single neurons-from synapses, dendrites, 
single cells, and small invertebrate networks to large- 
scale neural networks in the mammalian nervous system. 
$45.00 

Perspectives in Memory Research 
edited by Michael S. Gananiga 
'A uniquely comprehensive and authoritative treatment 
of current work on the biology and psychology of 
memory."-George A. Miller, Princeton University 
Includes essays by Ira Black, Gary Lynch, Gordon 
Shepherd, Terrence Sejnowski, Marta Kutas, Stephen 
Kosslyn, Michael Gazzaniga, and William Hirst. 
$30.00 

Neural Connections, Mental Computation 
edited by Lynn Uadel 
associate editors, Peter Culicover, Lynn A. Cooper, and 
R. Michael Harnish 
A multidisciplinary look at two important questions 
about connectionism: Are connectionist models compu- 
tationally sufficient to account for complex cognitive 
functions? And can connectionism account for such 
functions in a neurobiologically realistic way? 
March, 1989 $35.00 

Neurocomputing 
Foundations of Research 
edited by James A. Anderson and 
Edwanl Rosenfeld 
This fundamental reference book collects the seminal 
work on neural networks, including essays by McCulloch 
and Pitts, Hebb, Lashley, von Neumann, Minsky and 
Papert, Cooper, Grossberg, Kohonen, McClelland and 
Rumelhart, and others. 
$55.00 

Announcing for Spring 1989: 
Journal of Cognitive Neuroscience 
Michael S. Gananiga, Editor-in-Chief 
Ira 8. Black, Stephen M. Kosslyn, Gordon M. Shepherd, 
Editors 
This new quarterly journal is devoted exclusively to the 
rapidly growing field of cognitive neuroscience. All papers 
are integrative across disciplines, addressing both 
descriptions of function and underlying brain events. 
ISSN 0898-929X Subscriptions: $50 individual, $100 
institution, $35 student (add $9 surface mail or $17 
airmail postage outside U.S. and Canada). 

Neural Computation 
Terrence Sejnowski, Editor-in-Chief 
A new interdisciplinary forum for short, timely commu- 
nications and research reviews in neural computation. 
This quarterly journal will highlight common concerns 
in modeling the brain and in designing and building 
neurally-inspired information processing systems. 
ISSN 0899-7667 Subscriptions: $45 individual, $90 
institution, $35 student (add $9 surface mail or $17 
airmail postage outside U.S. and Canada). 
Available from MIT Press Journals 
55 Hayward Street-Cambridge, MA02142 
1617) 253-2889 
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"1s your DNA sample ampl@cation competent?" 

BIOPHORE, INC. now offers the chAMPTM kit to check the 
"ampl@-ability" of your human DNA samples and to 

help you get started using this powerful new 

The chAMPTM kit contains the highest quality 
reagents so you can learn and perform DNA 
amplification with confidence using your Taq 

The chAMPTM kit includes: 

positive control human DNA 
quality controlled dNTP mix 
10 X amplification buffer 

Biophore also provides a detailed protocol 
and trouble-shooting guide to assure you of consistent and 
reliable DNA amplification. 

*The chAMPTM kit* 125 reactions* $250.00* 

TO ORDER, or for more information, call 

3 12-984-1883 
BIOPHORE, INC. 

840 N. Michigan Ave., Suite 41 5, Chicago, 11.6061 1 
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RESEARCH GRANTS 
from 

The Erna and Victor Hasselblad Foundation 
The Erna and Victor Hasselblad Foundation will 
award grants for the year 1989 in order to pro- 
mote scientific research and education in the 
field of natural science and photography. 

Application for grants should reach the Founda- 
tion not later than March 31, 1989-application 
forms may be obtained from the Foundation. 

For the year 1989 SEK 6.000.000 (USD 
920.000) is available for distribution. According 
to the statutes of the Foundation large projects 
will in the first place be considered for grants. 
Grants which are not concentrated on salaries 
are given priority. In principle medical projects 
will not qualify for grants. 

Grants awarded are expected to be paid out be- 
fore the end of 1989. 

Gothenburg in August 1988 

The Erna and Victor Hasselblad Foundation 
S-405 04 Gothenburg, Sweden 
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ANNOUNCING 

HUMAN GENOME I 
An International Conference on the status and future 

of research on the Human Genome 

Co-chaired By 

Charles Cantor, Ph.D. Daniel E. Koshland Jr., Ph.D. 
Director of Human Genome Center Editor of Science 
Lawrence Berkeley Laboratory 

Sponsored By 

SCIENCE MAGAZINE 
A Publication of the 

American Association for the Advancement of Science 

An Exposition of Genetic Engineering Products Will Be Included 

To be held October 2 - 4, 1989 
at the Town & Country Hotel 

San Diego, CA 

Organized By 

SCHERAGO ASSOCIATES, INC. 
A Professional Conference Organizer 
1515 Broadway, New York, NY 10036 

Tel: (212) 730-1 050 Fax: (212) 382-3725 
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BETA-GALACTOSIDASE 
SUBSTRATES 
X-GAL 
5-Bromo-4-chloro-3-indolyl-beta-D-galactopyranoside 
MU-GAL 
4-Methylumbelliferyl-beta-D-galactopyranoside 
ONPG 
o-Nitrophenyl-beta-D-galactopyranoside 
PNPG 
p-Nitrophenyl-beta-D-galactopyranoside 
BIG 
5-Bromo-3-indolyl-beta-D-galactopyranoside - 
ALKALINE PHOSPHATASE 
SUBSTRATES 
BClP 
5-Bromo-4-chloro-3-indolyl phosphate, disodium or 
toluidine salt 
IP 
3-lndoxyl phosphate, disodium or toluidine salt 
PNPP 
p-Nitrophenyl phosphate, disodium or toluidine salt 

HORSERADISH PEROXIDASE 
SUBSTRATE 
TMB 
3,3', 5,5'-Tetramethylbenzidine, powder or liquid 

- 

DTE 
Dithioerythritol 
DTT 
Dithiothreitol 
MUG 
4-Methylumbelliferyl-beta-D-glucuronide 

Diagnostic Chemicals Limited, a leading chemical man- 
ufacturer, now offers biochemicals packaged for use in 
the smaller laboratory. High quality material can be 
yours direct from this manufacturer. Bulk quantities 
also available. 

Diagnostic Chemicals Limited (USA) 
Tel. I n  the USA 800-225-5325 

203-268-2300 
Tel. In Canada 800-565-0265 

Hellma C e l l s  I n c .  
Box 544, Borou h Hall S t a t i o n  
J a m a i c a ,  ~ e w  qork 11424 
Te lephone  (71 8) 544-9534 
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The new standard in 
Personal Bibliographic Databases 

PAPYRUS dme4 Ref- Reference Pro- Sci- 
11 Manager Cite Mate 

Output independent of YES NO Yes NO Yes Yes 
external word processor 
Provision references for nonstandard YES Yes Yes No Yes Yes 

Alphabetical keyword list YES No Yes Yes Yes NO 
Underl~ning, sub- & superscripting, YES Yes Yes Yes Undeein". mg only NO 
Rewriting manuscript to YES yes yes yes Yes Yes 
insert citatlons 
Importing national ANY Some Some Some Some Any 
database Sles 
Cost* $99 $295 $350 $538 $590 $640 

-Cost 01 lull system lor IBM-PC compatible computers, including all feahlres indicated in table. 

Prepares your manuscripts and bibliographies, 
perfectly customized 

for each journal or grantlng agency 
*New Verslon- able to import references from national databases, other personal 

bibliography systems, or almost any otherdatabase ortext file 

.Over 50 predefined Journal Formats, plus the ability to create your own aklltional Formats 

.Correctly handles references 'In Press" or 'Submitted' 

*Up to 18,000 characters per reference 

*Compatitble with all major word processors (and most minor ones) 

ISM PC-and Demo System $ 2 5 W  
compat~bles Complete Registered System- $ 9 9 W  

D e m  price credled loward subsequent Registered Syslem purchase VAX-VMS Oulside North Ameke add $10 shipping charge--U.S, funds, on a U.S. bank. 

Research Software 2718 sw Kelly Street, Suite 181 

[ ~ e s i g n  w /  L ~ -  \ 
Por t l and .  (503) 736-1 OR 97201 368 
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RN AzolTm* 
LATEST DEVELOPMENT IN RNA ISOLATION TECHNOLOGY 

It is versatile, reliable and easy to perform. Rapidly growing list of 
RNAzol applications includes studies of gene expression. 
oncogenes, growth factors and hormonal regulations in human, 
animal, plant and bacterial systems. The method allows 

simultaneous processing of a large number of 
samples and performs well with small and large 
quantities of tissue or cultured cells. 

FAST & One step extraction, 
SIMPLE. complete in 3 hours 

instead of days. 

COST No ultracentrifugation 
EFFECTIVE required. $1.251100 mg 

tlssue extraction/2ml 
RNAzol". 

QUALITY: Isolated RNA is 
undegraded, free of 
DNA and proteins in 
high yield. 

APPLICA'TIONa In dot blot hybridization 
Northern blotting (set? 
picture), poly A+ 
selection. S1 protection 
assay, removal of DNA - from RNA probes. 

h t e n t  pending 

CINNA/BIOTECX LABORATORIES INTERNATIONAL INC. 
P 0 BOX 1421, FRIENDSWOOD. TEXAS 77546 (713) 482-2672 

TOLL FREE (800) 8314800 TELEX (ITT) 4998324 ITDI UI 
FAX: (713) 482-1070 
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liquid scintillation counter 

Do you require accurate 1 
dpm results from a liquid 1 
sciniillation counter? 

The BETAMATICQV utilizes 
a n  8192 M u l t i c h a n n e l  
analyser in conjunction with 
the Lutz Index for quench 
cor rec t ion  ensur ing the 
best possible results. r KOWTRONlwmwENB 

Ckoupndquatsn: 
virQFvrtdllWl520lIUlRMo#dy 
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New Advances in Interactive Laser Cytometry 

Introducing the ACAS 570 . . 

I Advanced Instrumentation for: 
Adherent Cell Sorting 
Quantitative Fluorescence Analysis 

I 

JAPAN: ,*%%* B&M 
f~taih/~xtnir~~lle%1616-7-5 
=03(877)8111 5 1 3 4  

FRANCE: GT733Lm 
6, rue Bastiat 
78100 St-Germaln-en-Laye 
Tel. : (1)30.61.43.23 
Telex : 689497 F 

BENELUX: DALTON bv 88 
RO. Box 154 - NL 5140 AD Waalwijk -The Netherlands 
Tel. (0)4160-31225 - Telefax (0)4160-41265 
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The Cytorneter forA22 Reasons 

receptor hembrane mobilityA endosomal movement, and intercellular 
communications); microsurgery of cellular components; ablation of cells; 
and sorting of cells. 

Only with the ACAS can you isolate an individual adherent cell for 
cloning or mRNA phenotyping in minutes, even at frequencies of one in a 
million. And use a variety of fluorescence techniques that offer you new 
strategies for "mutant hunting." 

When you want interactive laser cytometry you need the ACAS 570 
Interactive Laser Cytometer. 

Only the ACAS provides 
precisely targeted and controlled 
laser illumination to give vou 
maximal fluorescence"sig~al 

with photobleaching Cholecystokinin induced incvease in intm- 
I 

for optimal quantitation. cellular culcium levels in human smallcell 
The ACAS 570 unleashes lungcancercells. Only2 cells respondedto 

the Dower of fluorescence ~rovid- cholecystokinin, whereas all 4 cells re- 
ingjou with reproducible buan- sponded to carbachol as evidenced by the 

titative assays of cellular Iuterpeaks. (Courtesy ofD1: RonaldBawett, 
Abbott Laboratories.) 

biochemical and ~hvsical activitv. 
Single or multipie keasuremekts and ratioing of simultaneous emissions 
give ou real numbers for quantitation ranging from DNA to pH, and cytosolic 
'7-2 Y 

When you want to make quantitative fluorescence measurements you 
need the ACAS 570 Interactive Laser Cytometer. 

B w . . \ 1 n B 1 I I n n U r  B B 1 1 . r . L B  

Bringing Analytical Power to 
tbe Cell in Culture 
2310 Science Parkway 
Okemos, Michigan 48864 

The ACAS 570 uses a 
focused laser spot and advanced 
photometric detection to give 
you the sensitivity needed for 
fluorescence analysis of cells. 
With the ACAS you can labe] cells Detectionof30-60coPiesofAU mRhl‘I by 

in situ hybridization in the leukemia cell with the lowest dye line, 062. (Courtesy of Du. Joel Bresser, 
concentrations, to minimize M.D. ~~d~~~~~ ~ ~ ~ ~ i ~ a l . )  
interference with normal cellular 
functions; perform multiple measurements on the same cell with little or 
no photobleaching; and detect fluorescence when only a small number of 
sites are labeled. 

When you want to make sensitive fluorescence measurements you 
need The ACAS 570 Interactive Laser Cytometer. 

From cloning cells, to 
fluorescence imaging, and mea- 
suring rapid calcium fluxes, the 
ACAS Interactive Laser Cytometer 
is the only instrument that 
provides you with such a broad Overlay ofphasecontrastandtwofEuores- 

range of cell and molecular cence images of a 3T3 cell lubeled with 
acridine orange (Green: nucleus; Red: The lysosomes). (Courtesy of Du. Matgarel 

570 with advanced Wude, Meridian Instruments.) 
and detection systems offers you 
even more power and versatility with new options such as confocal fluores- 
cence imaging and video processing. 

When you want versatile integrated instrumentation you need the ACAS 
570 Interactive Laser Cytometer. 

Answers to your questions about applications or instrumentation are 
immediately available with a call to our dedicated group of cell biologists, 
engineers, and computer scientists. 

When you want exceptional technical support you need the ACAS 570 
Interactive Laser Cytometer. 

These are only five of the many reasons why the ACAS 570 is 
The Cytometer For All Reasons. 

Call us now at 800-247-8084 to explore your reasons. 
(In Michigan call 517-349-7200.) 

Visit us at our booth (D105, 0107) during the Neuroscience 
Meeting in Toronto, November 14-17, 1988. 
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difficult DNA 
templates. 

I e q u e n ~ ~  at 70°C to 9 5 O C  with 
thermostable Taq DNA polymerar 
Solve difficult template problem: 

GC rich regions 
long hairpins 
long poly(A) tails 

sequence lambda dsD 
Observe consistent ban 

Autoradiograph showing the products of 
sequencing M13mp7 with the TaqTrackTM 
Sequencing System. The figures show the 
sequence of the multiple cloning site region, 
which contains a GC-rich, perfectly inverted 
repeat of 24 base pairs. A reaction temperature 
of 70°C simplifies polymerization through highly 
structured templates. The DNA polymerase 
isolated from Thermus aquaticus exhibits a 
consistent band intensity and a high degree of 
accuracy when used for sequencing. This 
thermostable enzyme lacks intrinsic exonuclease 
activity, which results in a low gel background. 
In addition, the analogue 7-deaza dGTP can be 
used to resolve gel artifacts associated with 
GC-rich regions, as shown. 

m Actually read from 1-500 bases 
Avnirf lengthy chemical 

capabilities Ilk8 thid 
m#ler the advantages 

. -1utine sequencin#l 
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ANALYZING ONLY A HAND1 
OF EIA PLATES PER WEEK? 

Microplate Reader. 
The Model 700 Manual M~croplate 
Reader IS easy to use and meawres 
96 wells In less than 5 mlnutes Its 
opt~cs are as accurate as the most 
expenSive Instruments, and ~t offers 
all these features for oniv $2885: 
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Simple - 
They say that variety is 

the spice of life. But the 
variety of life insurance 
products in the marketplace 
today poses a bewildering 
prospect-even for the 
most educated customer. 
Which is why it's refresh- 
ing to know that there's 
still a kind of life insurance 
whose appeal lays in its 
simplicity. 

Not only is AAAS Term 
Life the purest kind of life 
insurance available, it is 
also the least expensive. 
And now that Group Rates 
have been cut another 15% 
effective 4/1/88 (they were 
also cut 10% last October), 
AAAS Term Life is an even 
better bargain. 

If you're interested in 
applying for coverage from 
$15,000 UP to $240,000, 
and wish to request gener- 
ous protection for your 
family, too, the next step is 
simple. 

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 
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Adenosines 
Adrenergics 
Antiarrhythmics 
Benzodiazepine Antagonists 
Calcium Channel Modulators 
Calmodulin Antagonists 
Cholinergics 
Cholecystokinin Antagonists 
Cholinotoxin 
Dopaminergics 
Drug Solubilizer 
Enzyme lnhibitors 
Excitatory Amino Acids 
GABAergics 

Gastrin Receptor Antagonists 
M A 0  lnhibitors 
D-myo-lnositol-1,4,5- 
Triphosphate (synthetic) 

Neurotoxins 
NMDA Antagonists 
Opioid Antagonists 
Photoaffinity Ligands 
Pineal Hormones 
Pteridines 
Reference Standards 
Serotonergics 
Uric Acids 
Xanthines 

Pleasecall orwrite for our NEW 1988189 CATALOG, featuring 
over 400 products. Custom synthesis inquiries are welcome. 

at the 
NEUROSCIENCE Meeting in TORONTO 

Introducing 

S-OLIGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

\-OLI(;O!, ARE SULFUR DERIVATIZED OLIC;ONUCLEOTIDES. 

CHARACTERISTICS - hlORE CELL PERMEARLI 
RLSISTANT TO NUCLEASI!, 

RESULT - KLPLICATION, TRANSCRIPTION 
AND TRANSLATION 
SIGNIFICANTLY BLOCKED 

F O R  A BIBLIOGRAPHY ON S-OLIGOS. OR INFORMATION ON 
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 

301-869-7455 
SVNTHECELL 

SYNTHECELL 
SYNTHECELL 

SYNTnECELL 
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BQ Meg IV 
The BEST Image Analysis Software 

Using MEGABYTES of extended memory in your -286 or 
-386 microcomputer, BQ Meg lV holds multiple images for 
sophisticated image processing, including: 

Background correction 
Averaging and subtraction 
Filtering and contrast enhancement 
Real time image thresholding 
Pseudocolor and gray scale reversal 
Automated storagelretrieval 
Automatic objectfield measurements 

Since 1978, Bioquant systems have provided flexible, 
affordable image analysis in hundreds of labs. For the best 
value in image analysis, from entry level to complete 
automated video systems, call for a demonstration. - 
-I --l- 

- 
561 1 Ohio Avenue, Nashville, TN 37209 
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capillaries sufficient for preparing 200 tips. 
Catalog #3-00-510-X - $1 70.00. 

Made in U.S.A. 

DRUMMOND 
SCIENTIFIC COMPANY 
500 Parkwav. Box 700. Broomall. PA 19008 
1-800/523-i480, In PA 1-21 5/353-0200 
FAX: 1-21 5/353-6204 
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Now Available Online! 

YOUR DIRECT LINE TO BIOSISB-Providing life science research information with low-priced access to a growing 
variety of databases. I 
Just look at what's available to you! I 

BioExpress - Twelve weeks' worth of reference citations to journal articles, updated weekly I 
BioMeetings - Hard-to-find meetings and symposia research findings I 
BioBooks - Recently published life science books, including synopses, references to individual chapters and 
publication information I 
BloPatents - Recently granted U.S. patents in the life sciences 

Serial Sources for the BlOSlS Data BaseTM - Publication information on over 16,000 life science journals 
and serials 

Forthcoming Events - Information on upcoming meetings, symposia, seminars and special events in the life 
sciences I 
Jobline - Current employment opportunities available in the life sciences 

BioTheses - References to theses of interest to life scientists 

AlDS Database - Current findings in AlDS research 

AND MORE TO COME! I 
To find out more, contact BlOSlS Marketing Section, 2100 Arch Street, Philadelphia, PA 19103-1399 USA. Or 
telephone toll free 1-800-523-4806 (USA except PA); (21 5) 587-4800 worldwide; Telex 831 739; Fax (21 5) 587-201 6. 
BlOSlS Connection and Serial Sources for the BIOSIS Data Base are trademarks of BIOSIS. 

Sli882DL 
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-- Reneuwble Frontier 
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Neuroscience 
Edited by Philip H .  Abelson, Eleanore Butz, and 
Solomon H .  Snyder 
A collection of 27 Science articles on neuroscience 
research -ranging from genetic engineering to clinical 
therapy. Provides an integrative treatment of brain 
anatomy, physiology, and chemistry, and addresses 
fundamental questions concerning nervous system 
functioning. 1985; 454 pp.; hardcover $29.95 ($23.95 
for AAAS members); softcover $14.95 ($11.95 for AAAS 
members); AAAS Publication #84-13. 

direction in which it might go. An overview of AIDS 
research is provided by Myron Essex, chairman of the 
Department of Cancer Biology, Harvard University 
School of Public Health. 1986; 654 pp.; hardcover 
$32 -9.5 ($26.35 for AAAS members); softcover $19.95 
($15.95 for AAAS members); AAAS Publication #85-23. 

Frontiers in the Chemical Sciences 
Edited by William Spindel and Robert M. Simon 
Describes recent progress in all areas of chemistry, 
including new work in ultrafast reactions, chemical 

Biotechnology: The Renewable Frontier catalysis, organic synthesis, enzyme mechanisms, 

Edited by Daniel E. Koshland, Jr. theoretical chemistry, analysis, and the chemistry of 

Covers the latest and most important topics at the materials. Compiled from 38 Science articles. 1986; 624 

forefront of biological research in 26 papers from pp.; hardcover $29.95 ($23.95 for AAAS members); 

Science. Illustrates the extraordinary cross-disciplinary softcover $1 7.95 ($14.35 for AAAS members); AAAS 

aspects of modern biology and its tremendous impact on Publication #85-10. 
- - 

the future. Topics include virology, immunology: 
developmental biology, cancer, hormones, sensory Astronomy & Astrophysics 

phenomena, and more. 1986; 384 pp.; hardcover $29.95 Edited by Morton S. Roberts 

($23.95 for AAAS members); softcover $1 7.95 ($14.35 From our own solar system to the pulsars at the very 

for AAAS members); AAAS Publication #85-26. edge of the cosmos, this collection of 24 articles from 
Science reveals a broad, coherent, and contemuorarv . . 

AIDS: Papers from Science, 1982-1985 picture of our astronomical universe. Topics include 
Edited by Ruth Kulstad galaxies and cosmology, the solar system, 
Presents some of the most frequently cited research instrumentation, and the structure and content of the 
papers and news reports on AIDS, published in Science galaxy. 1985; 384 pp.; hardcover $29.95 ($23.95 for 
between 1982 and 1985. Chronicles how far AIDS AAAS members); softcover $17.95 ($14.35 for AAAS 
research has come and provides an indication of the members); AAAS Publication #85-4. 

Order from: AAAS Marketing Dept. SM, 1333 H Street, NW, Washington, DC 20005. Please specify the appropriate 
AAAS Publication #(s) ,  add $2.00 postage d handling per order, and allow 4 4  weeks for delivery. VISA and 
Mastercard accepted. For shipments to CA, add applicable sales tax. 

Published by the American Association for the Advancement of Science 
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I Particles and principles 

I EFFECTIVE I m l L I Z A T I O N  I 
Zelabinds transfer membrane gives researchers a 

powerful analytical tool for blotting applications. Since 
1982, this positive-charge modified nylon membrane has 
replaced nitrocellulose and unmodified nylon in DNA, 
RNA and protein transfers, plaque lifts, dot blots, etc. 
Zetabind membrane's unique properties make it ideal for 
capillary or electroblotting and alkaline transfer methods 
by providing these advantages: 
I Greater sensitivity increases probability of detec- 

tion, because Zetabind membrane has five times the 
binding capacity of nitrocellulose. 

8 Molecules aren't transferred through or washed off 
Zetabind membrane because they're tightly bound even 
before baking or UV light exposure--important for detect- 
ing small fragments (10-20 bp) and in reprobing where 
sample is retained for 2 10 hybridizations. 

Zetabind membrane is more flexible than nitrocellu- 
lose even after baking or alkali treatment. 

ZeIapo@ disposable syringe fil- 
ters and nylon discs: H minimize 
sample loss and cost by matching 
filter size to volume . solvent- 
resistant. hydrophilic I low 
extractables 8 0.45um and 0.2um 

of the Universe 

INWARD 
BOUND 

OF MATERAND FORCES 
IN M E  PHYSlW WORLD - 

WARD BOUND 
Of Matter and  Forces in 

the Physical Wrld 
ABRAHAM PAIS 

'A sweeping narrative of the 
history and present state of 
atomic physics .... Written 

)I *m~*giiwn 

DXPOlilD @kPj@bkWW 
Oxkrd unwj!w Fres  

200 M a d i i  Awnwe NeMF.@k,NY d#l6 
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SYSTEM 1400" is the latest liquid scintillation counter from 
the technolo leaders. It is designed for all users and all 
types of app P cation. Founded on new ideas and new tech- 
nology, SYSTEM 1400 is packed with innovative features to 
make results more reliable and work more productive. c o c  $5 
Technology 
Leadership 

DOT-DPW 
- Digital Overlay Technique 
- true colour correction 
- Quench Data Library 

Su &or results with less d* 
Easy Count 
- fast DPM 

Single button results 

chemilumin~ce 
comedon 
- spectrum strippin 
- no settings or cali f ration 

Fully automatic and =liable 

Ten insbn~nents in one 
- 10 individual works ces 

workspace 
r' - up to 10 protocols or each 

- total positive sample 
idendcation 

Every user's "own 
instrument" 

FlexiRack'" 
- sample capacity from 336 to 

1248 
- from 20 rnl standard vials to 

rnimfuge tubes 

For all types of vial used 
in LSC 

S c o M  
- built-in spreadsheet formatting 
- alphanumeric and graphic 

Best possible results 
presentation 

SYS-~~ 
- visual control of protocols, 

isotopic spectra and results 
- non-slave PC for application 

programs 
Complete PC freedom 
even while counting 
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Pharrnacia 
Pharmacia-LKB Nuclear Inc., 9319 Gaither Rd., Gaithersburg, Maryland 20877. 
Telephone 1-301-9633200. Telex 64634 &in. Telefax 1-301-9637780. 



The new frontiers in biology today are 
...... biotechnology tomorrow. 

BIOTECHNOLOGY: 
The Renewable 
Frontier 
Edited by 
Daniel E. Koshland, Jr. 
Editor, Science 

the frontiers of 

BIOTECHNOLOGY 3 
I= The 3 

Discoveries in the modern biology laboratory are of great practical importance in industry 
today, as they have been in medicine for many years. This volume clearly illustrates the 
extraordinary cross-disciplinary aspects of modern biology and its tremendous impact on 
the future. Like its 1984 predecessor, this collection presents the latest and most important 
topics at the forefront of biological research. Compiled from papers in Science, 1985. 

f Contents 

I. New Techniques 

In Vitro Mutagenesis 
Novel Genomes of Large DNA Viruses 
Heterologous Protein Secretion from Yeast 
Genetic Linkage Map of the Human X Chromosome 
Protein Insertion into & Across Membranes 

II. Immunology 

Transfectomas to Novel Chimeric Antibodies 
Histocompatibility Antigens on Murine Tumors 
Factors in Protein Antigenic Structure 

Ill. Developmental Biology and Cancer 

Spatially Regulated Expression of Homeotic Genes 
in Drosophila 

Plasticity of the Differentiated State 

IV. Hormones and Metabolism 

Atrial Natriuretic Factor 
The LDL Receptor Gene 
Human von Willebrand Factor 

V. Biotechnology 

Biotechnology & Food 
Drug Biotechnology: The Japanese Challenge 

VI. Virology 

Nucleotide Sequence of Yellow Fever Virus 
Three-Dimensional Structure of Poliovirus 

VII. Plant Sciences 

Arabidopsis thaliana & Molecular Genetics 
Safety & Genetic Ensheering in Agriculture 

oncogenes in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII. Behavior and Sensory Phenomena 

X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing 
lrnmunoglobulin Heavy-Chain Enhancer: Insect Colony Sociogenesis 

Tissue-Specific Factors Neurotrophic Factors 

1986; 400 pp., comprehensive index, 125 illustrations and  tables 
Hardcover S29.95; M S  members S23.95 ISBN 0-87168-314-7 
Softcover $17.95; M S  members $14.35 ISBN 0-07168-283-4 

VISA, Mastercard, and  Choice accepted; include account number, expiration date, and  signature. Order f rom 
American Association for the Advancement of  Science, Marketing, Dept. F, 1333 H Street, NW, Washington, DC 
20005. Please add  $1.50 postage and  handl ing per  order. Al low 4 - 6 weeks for delivery. 

680 SCIENCE, VOL. 242 



The Science o Advertising 
Advertising isn't quite a science. But 

the scientific approach has already led 
most companies serving the scientific 
community to choose SCIENCE to 
carry their messages. 

Research has proven that SCIENCE 
reaches the largest segment of the life 
sciences universe. It's read intensively 
by more NIH grant recipients, more 
doctoral scientists doing R&D and 

more science policy leaders than any 
other publication in its field. 

The conclusion is obvious: SCIENCE 
reaches science decision-makers more 
effectively and with greater cost-effi- 
ciency than any other journal. 

If you have a product or service to 
sell to life scientists, there's no need 
for research or experimentation. The 
clear and only choice is SCIENCE. 

PERCENT Loyalty of SCIENCE Readers After Reading 
0 25 50 75 100 0 25 50 75 100 

Doctoral Scientists in R&D 

0 

PERCENT 

f-4 @THE GLOBAL WEEKLY OF RESEARCH 

ADVERTISING REPRESENWIVES 
SCHERAGO ASSOCIATES,  INC. 

1515 Broadway, New York, N.Y.  10036 (212)  730-1050 
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New Titles from 
Cambridge university Press 

Memory Traces in the Brain 
Daniel L. Alkon 
Providing the first glimpse of how associative memories are actually 
established in the brain, this book describes a research strateqy for -. 
unravelling the mystery of memory and learning. 
1988 / 185pp. / 24735.7 / Cloth $39.50 / $27.50 

35867- 1 / Paper $14.95 / C 9.95 

Human Organic Memory Disorders 
Andrew R. Mayes 
Advances a taxonomy of elementary memory disorders and, for each 
in turn, reviews both the specific processes that are disrupted and the 
lesions responsible for the disruption. 
1988 / 324 pp. / 344 18-2 / Cloth $49.50 / C30.00 

34879.X / Paper $18.95 / f 10.95 

Computer Models of Mind 
Computational Approaches in Theoretical Psychology 
Margaret A. Boden 
Details how computer models are used to study many psychological 
phenomena-including vision, language, reasoning and learning. It 
also shows that computer modeling involves differing theoretical 
approaches. 
1988 / 310pp. / 24868.X / Cloth $42.50 / C30.00 

27033.2 /Paper $15.95 /810.95 

Now in paperback.. . 

Public Policy and the Misuse of Forest Resources 
Edited bu Robert Re~et to and Malcolm Gillis - 
"The authors convince us that the impact of ill.conceived government 
subsidies may be at least as big a factor in forest destruction as 
population growth and escalating demands for farmland. The good 
news is that these policies can be improved and this book shows how." 
-Peter Raven. Director. Missouri Botanical Garden. 
1988 / 200pp. / 34022.5 / Cloth $69.50 / $45.00 

33574.4 /Paper $27.95 / f19 .50  

Water and the Arid Lands of the 
Western United States 
Edited by Mohamed 7: El-Ashry and Diana C. Gibbons 
Explores the nature of water demands in the agricultural and 
municipal sectors and sets forth prescriptions for the West to move 
away from its historical reliance on expensive supply.side projects and 
toward better management of existing supplies. 
1988 / 475pp. / 35040.9 / Cloth $59.50 / f40.00 

Superstrings: A Theory of Everything? 
RC. W Dauies and J. Brown 
Based on the original transcripts of a BBC Radio 3 documentary, this 
book contains a clear and concise introduction to superstring theory 
that explains in non-mathematical terms the developments that led to 
the emergence of the theory and the profound consequences for 
physics i f  it should prove to be the "Theory of Everything." 
1988 / 234 pp. / 35462-5 / Cloth $34.50 / f 2 0  0 0  

35741.1 /Paper$10.95/f 6.95 

Dynamics of Proteins and Nucleic Acids 
J.A. McCammon and S.C. Harvey Crystal Chemistry and Refractivity 
"McCammon and Harvey's account is easily read and at the same time Howard Jaffe rewarding to those seeking deeper insight. With ~ t s  comprehensive 
and well-balanced list of references, and its review of all the main The author examines the architecture of natural and synthetic 

developments, it will be an invaluable companion to those interested crystalline materials, paying particular attention to the arrangement 

in the dynamics of biological macromolecu1es~'-Nature of atoms in a crystalline array and the nature of their chemical 

1988 /234pp. /35652.0 /Paper $19.95 /f11.95 bonding In minerals. 
1988 / 335 pp / 25505.8 / Cloth $75.00 / $55 0 0  

New Directions in Ecological Physiology 
Edited b y  Martin E. Feder, Albert E. Bennett, 

introduction to Crystal Chemistry 
Student Edition 
Howard W Jaffe 

Warren W Burggren and Raymond W Huey This textbook covers the first eleven chapters of Ciystal Chemists 
Twenty leading ecological physiologists and evolutionary biolog~sts and Refractiulty. 
offer novel conceptual approaches that will stimulate the continued 1988 / 161 pp. / 36985.1 /Paper $24.95 / f 15.00 
growth of this field. 
1988 / 3 0 4 ~ ~  / 34138.8 /Cloth $49.50 / $30.00 

34938.9 /Paper $19.95 / f 12.50 
Numerical R e c i ~ e s  in C 

North American Terrestrial Vegetation 
Edited by Michael G. Barbour and William Dwight Billings 
This original and detailed summary describes the major vegetation 
types from the arctic tundra of Alaska and Canada to the tropical 
forests of Central America. 
1988 / 448pp. /26198.8 / Cloth $49.50 / $45 00 

Physics at Surfaces 
A. Zangwill 

William H. Press, irian R Flannery, Saul Teukolsky and 
William 7: Vetterling 
From the authors of the highly successful Numerical Recipes comes 
this new version of the book. It fills a 1ong.recognized need for a 
practical, comprehensive handbook of scientific computation, 
presenting more than 200 of the most important numerical 
algorithms for scientific work. 
C Version: 1988 / 733 pp. /35465.X / Cloth $44.50 / 827.50 
FORTRAN/Pascal Version: 
1986/818pp. /30811-9 / Cloth $44.50 /C25.00 

A unique graduate.level introduction to the physics and chemical Also available are accompanying example books and software for IBM PCIXTIAT 
physics of solid surfaces and of atoms and molecules that interact and Amie Macintosh. Other formats fincludina UNIX and VAWMS) and license 
with solid surfaces. 
1988 /454pp. /32147.6/ Cloth $69.50 / f 4 0 . 0 0  

3 4 7 5 2  1 /Paper $27.95 / f 15.00 

arrangements are available from ~umerlcal  ~ici~essoftware, PO. Box 243, 
Cambridge, MA 02238. For further information, please contaa Clay Gordon at 
the address below. 

At bookstores or order from 
I 

I Cambridge University Press 
32 East 57th Street, New York, NY 10022. Cambridge toll.free numbers for orders only: 800.872.7423. outside NY State. 800.227.0247, NY State only. Mastercard and Visa accepted 
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If you want to transfer and scale up 
your open column methods on an 
automated LC with the convenience 
of storing up to 15 protocols, there's 
only one real choice. 

If you want versatile methods opiimi- 
zation using linear or non-linear gradi- 
ents with up to four buffers, there's only 
one real choice. 

There's only one real choice 
in fast protein LC. 
The Waters 650. 

If you need one instrument to isolate 
micrograms to grams of purified pro- 
tein usin any FPLCY Protein-Pakm or e self-pac ed preparative column, 
there's only one real choice. 

If you prefer a full range of UV detec- 
tion options that includes program- 
mable, tunable or fixed, there's only 
one real choice. 

If you're looking for complete system 
control and fast, error-free program- 
ming with a full screen CRT display, 
there's only one real choice. 

And if you're looking for a faster, better 
wa to purify proteins, there's only one Y rea choice-Watersm 650 Advanced 
Protein Purification System. 

For more information circle the Reader Service Card, 
or call (61 7) 478-2000, extension 2777. 

Waters 
Division of MILLIPORE 

Circle No. 1 16 on Readers' Service Card 

If you require complete methods doc- 
umentation using either a personal 
computer or a recording integrator, 
there's only one real choice. 

Q 1988 Millipore Corporation 
FPU is a registered trademark of Pharmacia Fine Chemicals. 



We are proud to announce the newest 
release of Pro-Cite, our bibliographic 
reference management system. Now, 
you can organize your references with 
greater speed, efficiency, and ease. 
New features include: 

TM . Sensitive-gives increased INDOPHANE sensitivily for HRP 
immunoassays 

Proprietary new substrates have . nonsarcinogenic been formulated for very rapid 
turnover of HRP leaving an intense components 

non-fade colored precipitate. They Rmanent-Leaves a 
are especially useful for immune. brilliant, non-fade precipitate. 
histological slide preparations, 

Call (313) 996-1580 today. Pro-Cite is availa 
H,O Soluble 

DNA blotting or ELISA's where . Comenient-nothing to for IBMa personal computers and compatibles, 
weigh or measure 
Available in Red, Blue and 

P.O. Box 4250 
Bibliographic Ann Arbor, MI 48106 
Software, Inc. (313) 996-1 580 

365 PLANTATION ST. . WORCESTER, MA 01605 
508.791-8934 FAX 508-754-1264 
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To design these 
microscopes 
takes a 
supercomputer 
powerful 
enough to send 
man to the stars. 

of daunting complexity. Rigorously 
testing its calculations on intricate, 
self-generated models. Then meticu- 
lously honing the chosen formula for 
absolu tely optimum performance. 

And it accomplishes all this at 
speeds that defy belief. Procedures 
once monitored on a calendar are 
now clocked. 

The ends justify these means- 
optics of exceptional clarity and bril- 
liance. On such microscopes as the 
AHS, IMT2 and BH2, these optics 
couple with innovative design and 
precision machining to give you the 
one thing a microscope must provide: 

Superior vision. 
The microscopes of Olympus- 

they'll change the way you look 
at things. 

For a demo or tech information, 
call toll-free: 1-800-446-5967. 
Olympus Corporation, Recision 
Instrument Division, 4 Nevada Drive, 
Lake Success, New York 11042-1179. 
In Canada: W. Carsen Co., Ltd., Ontario. 

I The Image of Quality. 

For information circle reader service number 100 
For demonstration circle reader service number 101 



When Bachem Introduced 
Recombinant Growth Factors, Interest 

Isn't The Only Thing That Peaked. 
Bachem has always been the name for Call our customer service department 

peptides, and this market leadership is for complete information, and make your 
no accident. We have built our reputation A rPMjF - move from the peak of interest - to the 
by consistently providing products of -A-~IGF-I - 

peak of performance. 
uncompromising quality and value. - .  

~nd-we're still setting the standard. 
Our first products to combine molecular 
biology with our proven peptide technology 
further reflect Bachem's ability to provide 
state-of-the-science peptides. 

Here are the proven qualities that 
make our recombinant growth factors 
the most valuable tools for your research: 

PEAK PURITX 
Each of our new recombinant growth 

factors demonstrates a purity of greater 
than 97% by HPLC or SDS PAGE. 

PEAK BIOLOGICAL ACTI VIT X 
Both receptor binding and mitogenesis 

assays are performed to characterize our 
growth factors; we guarantee they provide 
the highest levels of bioactivity available. 

PEAK VALUE. 
You can order with the assurance that 

Bachem technology delivers unsurpassed 
quality at the best price. And a quote 
for bulk quantities is just a phone 
call away. 

Now you know. Bachem is your 
resource for recombinant growth factors 
with peak biological activity and the 
purity to give you clear, dependable results. 
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b BACHEM, 
FINE CHEMICA LS 

W H E M  INC. 
3132 Kashiwa Street 
Torrance, CA 90505 
Telephone (213) 5394171 
TWX 910-347-7320 BACHEM TRNC 
Telefax (213) 5301571 

W H E M  (UK), LTD. 
69 High Street 
Saffron Walden 
Essex CBlO 1AA. Enoland 
Telephone ( 0 7 9 9 j G  
TLX 817205 W H E M  G 
Telefax (0799) 26351 

BISSENDORF BIOCHEMICALS. GmbH 
A subsidiary of Bachem, Inc. 
Feodor-Lynen-Strasse S 
3000 Hannover 61 
West Germany 
TeleDhone (05111 530040 
~e10.x 92- dp d 
Telefax (0511) !3CC479 



Before you trust your life's work 
to an ultra-low temperature freezer. 

talk to someone who puts his trust in Harris. 
and his reputation on the line. 

I l k  to your independent Harris Sales Representative. 
Because he operates his own company, it's his business to sell the best. 

He stakes his reputation on the quality and performance of each ultra-low 
temperature freezer he sells. 

Which is why he sells Harris. A complete line of Classic" and Custom" 
chest and upright freezers. A variety of models to suit every lab budget, 
every application. Each freezer built tough, backed by the best warranty 
in the industry and supported by more than 200 factory trained service 

technicians located throughout North America. 
Before you make your decision, talk to someone who deals from 

experience and shares the risk, hands-on. 
Your local Harris Sales Representative. 

Call us toll-free 
and we'll put you in touch. 
1-800-221 -4201 

Harris Manufacturing Company 
60 .  Box 38, North Billerica, M A  0 1 8 6 2  
Phone 1-800-221 4 2 0 1  Telex 577449 
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FOR ATOT.OGY AND MEDICINE- A X T O V E R T ~  WITH TCS OPTICS 
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I he astonishingly bright, high- 
contrast image. The wide selectio~ 
of quality accessories. The large 
stationary stage for maximum 
stability. The very modest price. 

The renowned Diaphot. 
It's the inverted microscope 

from Nikon that's designed to 
meet a// the requirements of your 
research laboratory. 

The Diaphot utilizes Nikon's 
exclusive CF optics, famous for 
their crisp, clear images. These 
optics deliver the extra edge 
that's needed in today's research 

.4 

k: A w i d e 9 t ? k a i o n o f ~ *  
[f*')bu to mirt dl rhe doc". 
tkmtarion nxpinnrents of your . 
l r i m - h o m  3 s ~  m large 
; ! h a t  and Warold? CCFV a d  
x'CinWcrography. With m i a l  CF 

lves ranging from 4X thnwgh 
X, the Diaphot has complete 

P- ,* W t l j t y  in phase comast, 
: f i b m e  and N-ki DIC, 

a L 4 $ # & @ u n  ~iaphot is ~~ 
-ffJibT$&&&,& peffgmp;aw& 
&miiy.m maximum s t a m ,  

I 
€~ofgm\pityaRdthefuced 
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Current Contents on Diskette is 
published every week, bringing you 
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This new medium makes searching 
and manipulating bibliographic infor- 
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I From our local star to the ends I 
of the universe . . . . . . . . . . . . . 

I T h i s  volume contains 24 articles published in Science between 1982-84, 1 
ranging from the solar system to the pulsars at the very edge of the observ- 
able universe. Research techniques and instruments described cover such 
diverse topics as proton decay, the Very Large Array, and the planned 
Space Station as a platform for future experiments. 

Each article is self-contained, yet as a whole, the volume reveals a broad, 
coherent, and contemporary picture of our astronomical universe. Selected 
for their depth of coverage and breadth of topics by Morton S. Roberts, past 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

I Contents 

I .  SOLAR SYSTEM 

Sun's Influence on Earth's Atmosphere and Interplanetary 
Space, 1.V. Evans 

Solar Flares, Proton Showers, and Space Shuttle, D.M. 
Rust 

Cosmic-Ray Record in Solar System Matter, R.C. Reedy, 
J.R. Arnold, D ,  La1 

Ultraviolet Spectroscopy and Composition of Cometary 
Ice, P.D. Feldman 

11. STRUCTURE A N D  CONTENT OF THE GALAXY 

New Milky Way, I .  Blitz, M .  Fich, S. Kulkarni 
Most Luminous Stars, R.M. Humphreys and K .  Davidson 
Chromospheres, Transition Regions, and Coronas, E. 

Bohm-Vitense 
Interstellar Matter and Chemical Evolution, M.  Peimbert, 

A. Serrano, S. Torres-Peimbert 
Formation of Stellar Systems from Interstellar Molecular 

Clouds, R.D. Cehrz, D.C. Black, P.M. Solomon 
Binary Stars, B. Paczyhski 

Dynamics of Globular Clusters, L. Spitzer, l r .  
Magnetic Activity of Sunlike Stars, A.H. Vaughan 
Stars, Their Evolution and Stability, S. Chandrasekhar 

I l l .  GALAXIES A N D  COSMOLOGY 

Most Distant Known Galaxies, R.C. Kron 
Galactic Evolution . . .  K.M. Strom and S.E. Strom 
Rotation of Spiral Galaxies, V.C. Rubin 
Quasars and Gravitational Lenses, E.L. Turner 
Windows on a New Cosmology, C. Lake 
Origin of Galaxies and Clusters ... P.1.E. Peebles 
Jets in Extragalactic Radio Sources, D.S. DeYoung 
Quest for Origin of Elements, M/.A. Fowler 
Dark Night-Sky Riddle.. . E.R. Harrison 

IV. INSTRUMENTATION 

Radio Astronomy with Very Large Array, R.M. Hjellming 
dnd R.C. Bignell 

Space Research in the Era of the Space Station, K.1. Frost 
and F .  B. McDonald 

I 400pp., fully indexed and illustrated; color plates I 
Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3 
Softcover $17.95, AAAS member price $14.35 ISBN 0-87168-275-3 

I Order from Sales Department, Box ;W, M S ,  1333 H Street, NW, Washington, DC 20005. Add $1.50 postage 
and handling per order.; allow 4-6 weeks for deli\le~y. I 
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fast analysis and purification of proteins, 
peptides and nucleic acids. For example, 
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than traditional methods. Preparative 
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search simpler, and help you achieve 
results that were previously impossible. 
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sensitivity of protein blotting protocols. 
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conditions. And time-saving Millipore 
tangential flow systems are reducing 
the time it takes to grow and harvest 
cells, antibodie~~viruses and other bio- 
active materials. 
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technical briefs. From cell harvesting, 
to protein and peptide purification, to 
the synthesis and sequencing of active 
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To find out how, circle Reader Service 
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gists with their subject matter was manifest- 
ed during a symposium on population 
dynamics that focused heavily on Scottish 
seals and salmon. Students of salmon biolo- 
gy tended to neat tweeds, conservative 
politics, and pipe smoking whereas stu- 
dents of seals were kilted, bearded, and 
reddish. Out of intellect and   ass ion there 
has developed a British, and generally 
Old World, tradition of painstaking, long- 
term, field investigation, which, though it 
may not have high prestige among the hot 
sciences of the universities, has enormous 
value. 

At a deeper level, ecology is intractable in 
contrast with, say, traditional branches of 
physics, the epitome of intellectual tractabil- 
in .  Phvsics is free to decide what is or is not , , 
within its own domain. Meteorology and 
most nonlinear hydrodynamics were ban- 
ished as n~n-~hys ics  for most of this century 
and permitted in only when a promising 
theoretical methodology became available. 
Sciences whose domains are defined bv their 
capacities are tractable in a way that is 
impossible for sciences defined by a domain 
of subject matter. Ecology, geology, medi- 
cine, and other intractable sciences must 
wrestle with a preassigned subject matter as 
best they can, often by focusing on expen- 
sive test cases. But their subieas are ones of 
enormous importance. Major advances in 
intractable sciences can only be expected 
from new technologies, adequate &ding, 
and intelligent administration, with con- 
stant reexamination of current state and 
pattern of progress. We cannot rely on rigid 
administration, proclamations, low funding, 
and the hope that somehow the problems 
will solve themselves. 

We know that current applied ecology is 
mired in litigation and suffers a shortage of 
relevant data. at everv scale from local water 
supplies to global wood supplies. We are 
not doing the obvious things that need 
doing. We know, for example, that satellites 
can provide ecologically important observa- 
tions if their eyes are turned toward Earth 
and the resultant data are made generally 
available. This ought to be considered while 
NASA gropes for a post-shuttle mission. We 
know that ecotoxicology requires doing and 
isn't being done; and so on. Certainly scien- 
tific societies ought to be facing these vari- 
ous problems, and perhaps this volume can 
provide suggestions of how scientific societ- 
ies can and cannot function. We must show 
better progress in the next 75 years, lest the 
problem becomes moot in the 75 years after 
that. 

L. B. SLOBODKIN 
Department of Ecology and Evolution, 

State University of New York, 
Stony Brook, N Y  11794 

Uses of Biology 

Racial Hygiene. Medicine under the Nazis. 
ROBERT PROCTOR. Harvard University Press, 
Cambridge, MA, 1988. xii, 414 pp., illus. $34.95. 

Since the Nazi period there have been a 
variety of books concerned with the so- 
called "roots," or at least background, of 
National Socialism. Proctor's intensively re- 
searched work is the most thoroughgoing 
yet with regard to the so-called scientific 
background of a movement that often de- 
clared itself to be "scientific" in the applica- 
tion of what it liked to call the "laws of life" 
to human affairs. It is a deeply disturbing 
book, concerned as it is with how fine 
scientific minds, many of which were at least 
formally committed to the practice of heal- 
ing, not only "sold themselves to the devil" 
but, through their own theoretical musings 
and prejudice-tinctured social concerns, an- 
ticipated his arrival. It is an at times passion- 
ate exegesis on how "value-free" science is a 
disingenuous contradiction in terms and, 
more important, on how people who believe 
in so chimerical an enterprise could and can 
contribute to social pathology. 

Proctor does not view the emergence of 

"racial hygiene" as an aberration. Indeed, 
one of the most valuable aspects of his work 
is his placement of this notion within the 
context of Western scientific traditions, the 
most important of which was that con- 
cerned with racial betterment. Here, Proctor 
points out that eugenics, not necessarily 
racist in nature or application, was a crucial 
concern not onlv of individuals who could 
be identified as "right-wing" in nature but 
of a panoply of left-wing or "progressive" 
thinkers as well as social reformers, includ- 
ing, among others, Margaret Sanger. In- 
deed, during the early years of the 20th 
century, individuals such as Alfred Ploetz, 
Wilhelm Schallmayer, and Ludwig Wolt- 
mann, who would later be seen as ground- 
breakers for the application of the Nazi 
scientific vision to human affairs. were "cau- 
tious advocates of certain forms of progres- 
sive social reform" (pp. 21-22). The appli- 
cation of presumably well-established bio- 
logical laws (in part resulting from the over- 
throw of Lamarckian hypotheses by 
genetics) to social issues was part of the 
ideational environmental of Western civili- 
zation. Eugenics, and radical articulations of 
it such as forced sterilization of "defective" 
or "criminal" types, had found legal expres- 
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