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Presidential candidates 
discuss science 

T HE contenders for the presidency 
of the United States, Michael 
Dukakis and George Bush, face 

off on page 173-Bush on the left and 
Dukakis on the right (sides of the 
page). Each was asked questions about 
what his science policies would be if he 
is elected president in November. The 
candidates considered such issues as 
how priorities between big and little 
science will be decided, how priorities 
will be set for spending in biomedicine, 
space, and applied research and devel- 
opment, whether the current level of 
spending for science in this country is 
appropriate, what the role and status of 
the science adviser will be in the next 
administration, how technologic ad- 
vances that affect the competitiveness of 
the United States in the world market- 
place will be promoted, and how sci- 
ence and math education in the United 
States will be improved. 

Normal and reversed 
fields 

P ALEOMAGNETIC data from deep- 
sea sediment cores taken close to 
the equator in the Indian, Atlan- 

tic, and Pacific oceans have provided 
new information on the nature of the 
dynamo in the earth's core, which pro- 
duces the earth's magnetic field (page 
252). Schneidcr and Kent analyzed 89 
cores containing sediments deposited 
during the past 5 million years. Signifi- 
cant differences in the strength of the 
nondipole field component were cvi- 
dent during episodes of normal versus 
reversed magnetic fields: the axial quad- 
rupole component was always greater 
during reversed-field epochs, and it may 
make a substantial contribution to the 
total field at reversals, when the main 
dipole field collapses. One explanation 
of the data is that the magnetic field has 
a nonreversing component as well as the 
well-documented reversing component 
that is associated with the main dipole 
field. The source of the nonreversing 
standing field is not known. The data 
support an important assumption in 

many paleomagnetic studies that the 
time-averaged geomagnetic field re- 
mains symmetric about the spin axis of 
the earth. 

Diverse vasoconstrictors 

L ETHAL snake venoms (sarafotox- 
ins) and a naturally occurring 
heart peptide (endothelin) have 

similar biologic effects and strong se- 
quence homology (page 268). Both 
cause constriction of heart blood vessels 
and both have 21 amino acids, 15 of 
which are identical. Kloog et al,  found 
that sarafotoxins bind with high affinity 
to brain and heart membranes of rats. 
Binding leads to hydrolysis of phos- 
phoinositides in the tissues, and a sec- 
ond messenger for the mobilization of 
intracellular calcium ions is produced; 
calcium mobilization is crucial to the 
vasoconstriction, transient hyperten- 
sion, and other actions of the toxins. It  
remains to be seen whether the small 
differences in structure, concentration 
differences, or differences in how activi- 
ties of these substances are regulated 
will account for the large biologic dif- 
ferences of these two peptides-the 
venoms can kill mice in minutes where- 
as endothelin appears to serve as a nor- 
mal modulator of ion channels in the 
endothelium. An increase in the pro- 
duction of endothelin might be a factor 
in the development of hypertension and 
othcr diseases that involve aberrant va- 
soconstriction. 

Acetaldehyde and fetal 
alcohol syndrome 

I N the Western world, fetal alcohol 
syndrome is a major cause of con- 
genital anomalies, mental retarda- 

tion, and delayed in utero growth. In 
humans, the extent of fetal injury may 
be related to the level of acetaldehyde in 
the maternal circulation; this substance 
is the most toxic metabolic product of 
ethyl alcohol (ethanol) for cells. Karl et 
al. show, using a perfusion model, that 
the human placenta transfers acetalde- 
hyde from the maternal to the fetal 
circulation. Furthermore, the placenta 

can oxidize ethanol to acetaldehyde; 
thus, when ethanol but not acetalde- 
hyde is present in the maternal circula- 
tion, the fetus can still be exposed to 
acetaldehyde (page 273). Human pla- 
centas oxidized both high and moderate 
levels of ethanol, indicating that fetuses 
of both heavy and "social" drinkers are 
at risk. The liver of the fetus has a low 
capacity for eliminating acetaldehyde, 
and therefore this substance may persist 
and produce pathogenic effects. 

Lactation=associated 
peptide 

D URING lactation, normal mam- 
mary tissues produce a peptide 
that closely resembles a mole- 

cule found in tissues of patients with 
humoral hypercalcemia of malignancy 
called parathyroid hormone-like pep- 
tide (PTH-LP). Thiede and Rodan re- 
port that, shortly after the birth of 
a litter and in association with lactation, 
messenger RNA molecules for PTH-LP 
appear in rat mammary glands (page 
278). PTH-LP expression was induced 
by nursing, and, if the litter was 
taken away from the mother, expression 
soon stopped. The mammary tissues of 
nonlactating females did not produce 
PTH-LP. PTH-LP is known to have 
potent effects on calcium metabolism; 
its newly identified association with lac- 
tation reinforces the notion that it may 
act as a hormone for mobilizing or 
transferring calcium from bones into 
milk. 

Instrumentation 
The feature articles and editorial this 
week report on four instruments that 
are being used in the biomedical, bio- 
chemical, and physical sciences. The 
authors discuss how each state-of-the- 
art instrument works, applications for 
which each is suited, and ways in 
which the new instruments surpass 
their precursors in design and 
performance (pages 165,209, 
2 17, 224, and 229). 
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Advances in Instrumentation 

S cientific progress and instrumentation have become inextricably intertwined. The 
discovery of new phenomena can lead to new ways of characterizing or quantifying 
the systems scientists study, and advances in instrumentation can open up new ways 

for conducting scientific research. 
Instrumentation affects research in a variety of ways. New measurements reveal 

previously unknown phenomena; quantities can be measured more precisely, accurately, and 
rapidly. Each of these aspects leads to increased productivity and in many cases to the ability 
to solve new problems. In addition to these traditional measures of value, however, are 
hidden or less quantifiable ones. An especially critical aspect of improved instrumentation is 
the ability to catch errors and wrong assumptions quickly. An incorrect assumption may lead 
to extended efforts that ultimately prove futile. Modern instrumentation often allows the 
recognition that one is on the wrong path and thus saves the experimenter from a long and 
unproductive journey. Also, more alternatives can be explored with less extensive effort. The 
consequent increase in productivity in some fields has been remarkable. 

Instruments come in a variety of styles, shapes, and prices. Commercial instruments 
have costs that range from thousands to hundreds of thousands of dollars. For many 
scientists, commercially available instruments such as Fourier transform infrared, nuclear 
magnetic resonance, electron paramagnetic resonance, x-ray, and mass spectrometers, and 
the mutual coupling of these instruments with various separation technologies, have 
revolutionized the nature and complexities of the problems on which they work. One-of-a- 
kind instruments-accelerators, synchrotron light sources, neutron sources, free electron 
lasers-lie at the other end of the scale. These generally are used to make measurements that 
simply cannot be made in any other way. 

Between these two extremes we have a most interesting area-instruments that are still 
in the process of laboratory development. Their impact derives in part from applications to 
immediate tasks in the laboratory of their developers. But there is also the possibility that 
these instruments will become widespread in their availability and usefulness, and join the 
ranks of commercially available instruments used routinely in many laboratories and in the 
field. The instruments described in this issue fall largely into this category. We present a 
selection, from many that might have been chosen, of state-of-the-art techniques that have 
the promise of being seen in many laboratories during the next few years. 

Hansma, Elings, Marti, and Bracker describe scanning tunneling microscopy (STM) 
and atomic force microscopy (AFM). These techniques were recognized immediately for 
their ability to provide direct views of the atomic domain. Surface details at the atomic level 
of graphite, organic conductors, and adsorbed atoms are displayed. Thin conductive metal 
coatings allow viewing of biological materials. The AFM provides a nondestructive view of 
organic materials that are nonconducting. Possible future applications, including dynamic 
studies, are described. 

Clarke and Koch describe progress in SQUID magnetometers, which are among the 
most widely used superconducting devices. This is probably the first application in which 
high-temperature superconductors are playing a role. In this article the advantages and 
disadvantages in the applications of this new technology are discussed. 

Gordon, Huang, Pentoney, and Zare describe capillary electrophoresis. The resolving 
power in separation and the great sensitivity of this new, relatively simple methodology 
make it almost certain that it will become a mainstay of the analytical community. 

Finally, Landergren, Kaiser, Caskey, and Hood describe the area of DNA diagnostics. 
Molecular science and the ability to perform automated analyses are making it possible to 
undertake the solution of a very large number of important, disease-related problems. 

Zare, quoting Joshua Lederberg, points out the often unacknowledged role which 
instrumentation plays in research. This issue of Science acknowledges that role and shows 
that the way in which we are able to carry out our science has a profound impact on the 
science that we are able to do. Advances in instnunentation continue to open new horizons. 

-JOHN I. BRAUMAN, Depavtment ofchemistvy, Stanfovd Univevsity, Stanfovd, C A  94305 
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IBM has the chemical solutions 
odve been looking for. Y 

The more complex your chemistry problems, the simpler the solution: IBM 
scientific computing for chemistry. 

Featuring a wide variety of IBM systems, specialized applications, development 
tools, service and technical support, IBMH chemical solutions allow chemists to manage 
information more effectively and work more productively. 

IBMb scientific computing for chemistry combines both IBM's extensive application 
library and a wide variety of popular, third-party software packages. Together, they 
cover a vast array of disciplines and operations within the chemical industry: 
computational chemistry, structural and relational data bases, PC - and host-based 
technical publishing, laboratory information systems, high-resolution imaging, 

IBM and Personal SystemR are reg~stered trademarksof IBM Corporation. &, IBM 1988. 



statistical analysis, and much more. 
The unparalleled breadth of the IBM product line lets you put the exact amount of 

processing power you need exactly where you need it-from IBM' Personal SystemB' 
computers in the lab, to departmental systems, to the most powerful IBM systems with 
supercomputing capabilities. Plus, IBM connectivity across the board means that all 
your systems will work together today, and grow together as your requirements do. 

From research to manufacturing, workstations to supercomputers, IBM is your 
chemical solution. 

To find out more, or to have an IBM Marketing Representative contact you, simply 
call 1-800-IBM-2468, ext. 40. --- - --- - 

I I --- 
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Bring the facts to light 

With 55 pm resolution 
and 4 OD 
The new UltroScanm XL is a laser 
densitometer that overcomes the diffi- 
culties of accurately quantifying elec- 
trophoretic gels. With the pin-point 
precision of laser light, the resolution 
achieved is an incredible 55 jm. This 
means that significantly more infor- 
mation can be found and quantified 
from even the most closely stacked 
bands in IEF gels, PhastGelm, as well 
as 35 mm transparancies of your re- 
sults. 

The power of this intense helium- 
neon, laser light source guarantees a 
linear range of up to 4 OD. Conse- 
quently gels with high background, 
blotting membranes, autoradiograms 
and the darkest of bands can all be 
scanned with exceptional accuracy. 
And using a unique, singledimension, 
area scanning feature you can fully 
quantify bands, dots and spots of 
varying widths. 

Plus 2 integration and 
4 background subtraction 
methods 
The GelScanTM XL Evaluation Soft- 
ware allows you to analyse, even more 
accurately, the data obtained from 
this penetrating laser densitometer. 
To compensate for distortions such as 
variations in staining and sample load- 
ing, you can create standard curves 
using internal and external standards. 
The GelScan XL gives you the choice 
of four, powerful background subtrac- 
tion methods to cover all situations, 
from a slight baseline drift of a gradi- 
ent gel, to the complex background 
variation of a badly destained blotting 
membrane. And partially resolved 
peaks can be accurately quantified 
using Gaussian fit integration. 

GelScan XL software is as user- 
friendly as it is powerful, offering 
component identification not only by 
peak positions and peak numbers, but 

also by isoelectric point, molecular 
weight and by name. 

The combination of UltroScan XL 
and GelScan XL will give you incom- 
parable accuracy and reproducibility. 
A combination to help you bring new 
facts to light. 

Contact your local Pharmacia-LKB 
representative today for some reveal- 
ing facts about revealing facts. 

0 hamacia  UNITED IN SEPARATION t 1 
Phannacia LKB Biotechnology Inc. Piscataway N J 08854-1327, Information: (800) 526-3618, in NJ: (201 ) 457 80 00. 
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How can this exciting new system 
help protect both your laboratory animals 

and personnel from contamination? 

The dumping of cage bedding and animal waste can 
create-and then lead to-the inhalation of aerosolized 
contaminants by animals and lab personnel. Such 
animal exposure can interfere with-or even jeopardize 
-research studies. And inhalation of contaminants by 
personnel can result in serious health consequences. 
Up until now, this has been the weak link in the animal 
facility contamination-containment chain. 

I 
Dumping animal bedding waste fmm cage. 

Removing optional paper bag. Removing optional burn box 
wlh polyvinyl liner. 

Patents applied for. CopyrigM @ Bio Medic Ccfpcfation. 1988. 

Now this new Lab Products partial containment 
system substantially reduces the level of airborne 
contaminants by restricting all cage dumping to the 
inside of a negative air flow cabinet; that is, with air 
flowing from the room and into the cabinet. The 
aerosolized particulates are washed out of the 
airstream by a remarkably effective three-stage filter 
system and so clean HEPA-filtered air circulates back 
into the room. 

In addition to designing a system that would be 
effective in scrubbing the air, there were two other 
major objectives: 

to design a "human-engineered" system that 
would be comfortable to use and easy to clean 
to design a system that would be easy to 
maintain; that is, one in which filter or other 
maintenance was simple and straightforward. 

These goals, too, have been achieved. 
There are otherfeatures/advantages/benefits of 

the system described in detail in our brochure. To 
request a copy, please use the coupon, or drop us a 
line, or call us at 2011843-4600 or 8001526-0469. 
Fax: 2011843-6040. 

bbproductsinc 
a company 

255 West Spring Valley Avenue 
Maywood, New Jersey 07607 
2011843-4600 Fax: 2011843-6040 
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I Lab Products. Inc. 
I 255 West Spring Valley Avenue I Maywood. NJ 07607 

I I would appreciate acopy of your Waste Management System brochure. 
I I'd like to know more about your videotape on this system. I I'd like to speak directly to atechnical sales representative. 
( I'd welcome your comprehensive catalog on animal care products. 
I 
I Name I I Title 

I Dept. 

I Organization 
I 
i Address 
I 
I 

I Phone 
I 
I 
I 
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-1 HE BRIDGE FROM CLASSICAL LIGHT 
MICROSCOPY T O  
ELECTRON MICROSCOPY. 
LSM MICROSCOPE SYSTEMS. 

The new Carl Zeiss Microscope 
Systems extend the performance and 
capabilities of the modern light 
microscope to meet the ever growing 
demands of science and industry. 

State-of-the-art light microscopes 
with unexcelled ICS optics are com- 
bined with the latest technologies 
for specimen handling, information 
retrieval and ~rocessing. 

The results, in terms of resolution, 
content and reproducibility, far exceed 
anything previously attainable with con- 
ventional instrumentation. Now the 
most sophisticated techniques in micros- 
copy can become a routine part of your 
research. 

LSM 
The LSM Microscope Systems from Carl 
Zeiss with their specially selected lasers 
and ICS optics ofer excellent resolution 
and superb confocal depth contrast. The 
zoom system allows the total magnifica- 
tion to be changed by up to a factor of 10 
- with constant image brightness and no 
objective change. 

A perfect electronic image is pro- 
duced by point-by-point scanning of the 
specimen with a focused laser beam and 
by direct digitization of the measured 
values. The exceptional advantage of the 
LTM: the user can switch between con- 

MPM Microscope Photometry 

AIS Automated Injection Systems 

LSM Laser Scan Microscopes 

ventional light microscopy and laser 
scan microscopy at any time. 

All functions are activated and 
controlled from the clearly arranged 
control panel. 

The following are only some of the 
possibilites ofered by the LSM Micro- 
scope Systems: 

confocalfluorescence with high 
detection sensitivity for pedect optical 
sectioning; 

high resolution images - also in 
confocal reflection contrast; 

future-oriented, flexible system soft- 

ware with a hard disk for image mass 
storage; 

video printer for instant and high-reso- 
lution 35 mm photography. 

intedaces for external computers. 
LSM Microscope Systems -for cell 

biology, genetic research and experimen- 
tal neurology and pathology. 

For the full story, contact the 
Quantitative Microscopy Group at 
(914) 681-7736. 

Carl Zeiss, Inc. I - G z i i q  
One Zeiss Drive 
Thornwood, NY 10594 
914 747 - 1800 

uY=uu 

West Germany 

For literature circle reader service number 174 
For literature and demonstration circle reader service number 175 



HIGH QUALITY PRECISION 
MICRO-CENTRIFUGE 

TUBES 
lose 1.5 ML microcentr~tune 

tubes as often as you like-easy open 
-yet seal securely 

... they're so good you won't 
want to throw them away! 

FEATURES 
Unique writing surfac 
Color coded (5 colors) 
Easy open, skure  seal 
Low cost $29.95/m Graduated 

Also available, a 1.5 ML microcentri- 
fuge Tube Rack with safety cover will 
accommodate 40 tubes in an area 8 x 
16 cm. Racks can be stacked and cou- 
pled,they are also autoclavable. 
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Before You Choose a Densitometer, 
Try Scanning This Ad. 
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With a conventional densitometer, it 
takes 10 hours to scan the dot blot shown above. 
Molecular Dynamics' new 300A Computing 
Densitometer takes less than 3 minutes. 

That's 200 times faster. 
Why? Advanced spatial imaging technology 

and a high-efficiency light collection cylinder 
are the keys to the 300A's speed and accuracy 
It scans the entire sample, not just a single 
track at a time. 

Not only do you get results faster, you 
also get increased dynamic range and better than 
1% accuracy 

And once you've collected the data, it's 
easy to analyze it using the 300A's "Windows"TM 
based analysis software. Display and expand 
sections of the data for better viewing. Use the 
mouse to select and plot line graphs. Determine 
molecular weights. Automate quantitative 1-D 
and 2-D analyses. Integrate peak volumes 
and transfer the results to a spread sheet for 
statistical analysis. And do it all without 
re-inputting data or re-running samples. 

So, if you're in the market for a densi- 
tometer, send for our free booklet, How to 
Choose a Densitorneter; and save a lot of time. 

Molecular 
Dynamics 

Innovative Optical Systems for Molecular Biology 

Molecular Dynamics, 240 Santa Ana Court, Sunnyvale, C~94086,  (408) 773-1222 
Windows is a trademarkof hlicmsoft Corporation. 
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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. 

A V i s i o n a r y  

BioScanB OPTIMASTM pre 

vides vlsionary solutions to 

the problems of collecting 

and analyzing data from 

images. OPTIMAS -the Opti- 

cal Measurement and Analy- 

sis System- integrates corn 

plex Image processing tech- 

nology with scientific tech- 

niques in an easy to  use soft- 

ware package. OPTIMAS of- 

fers the most comprehensive 

set of capabilities in the In- 

dustry. WithOPTlMAS y w  can 

enhance images, extract 

features and collect data, 

graph and analyze data, and 

communicate with other pre 

gramsfordataanalysis, pres- 

entation and publication. You 

can even automate your mi- 
entiflc procedures and add 

capabilltles to enhance the 

power of OPTIMAS. Yet OPTI- 

MAS is modestly priced and 

compatible with mainstream 

hardware and software. OP- 

TIMAS is the productivity tool 

for collecting and communi- 

cating information from im- 

ages. Call 800 636.7226 for 

the iocatlon of your nearest 

authorlzed BioScan OPTIMAS 

dealer. 

BioScan Incorporated 

170 West Dayton, Suite 204 

Edmonds, Washington 98020 

Toll Free 800 635.7226 
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BioVision, a Complete, Integrated Imaging Microscope Workstation 
Designed Especially for Cell, Developmental, and Molecular Biology. 

A BlOVlSlON SYSTEM 
One of the newest revolutions in 
biology is the capability to detect and 
quantify molecules and characterize 
physiological properties of living cells 
and tissues using antibodies, 
DNNRNA hybridization probes, func- 
tional fluorescence analogs, and 
physiological indicators. BioVision is 
your entree into this revolution. 

The BioVision system integrates the 
optical, mechanical, and computer 
hardware and software components 
essential for performing fluorescence, 
dark field, polarized light, phase 
contrast, interference, and bright field 
microscopy. The complete, integrated 
BioVision system includes 

Microscope 
Stage, Shutter, and Filter Automation 
Vidicon and CCD Imagers 
Host Computer 
Real-Time lmage Processor 
High-Resolution Color Monitor 
Mass Storage Device 
Hardcopy Output Device 
Biological Application Software 
Multiprobe Cwtom Fllter Set 

BIOLOGICAL SOFTWARE 
BioVision combines an intuitive, inter- 
active user interface with over 20 man- 
years of biological application software 
development to provide an extensive 
set of software functions, including 

Multiprobe Fluorescence Analysis" 
Ratio imaging 
Automated image acquisition and 
microocope controls 
Noise reduction and illumination 
correction functions 
Real-tlme background subtraction, 
averaging, and histogram processing 
lmage enhancement using spatial and 
freqency domain filtering techniques 
Intensity transformation functions 
~uantitdive feature analysis functions 
lmage statistics and dimensional 
measurements 
Graphics and annotallon 
Multiple image display capabilities 

All software functions are controlled 
via-a menu conveniently displayed on 
one side of the screen or by single 
stroke command keys. User-specific 
functions can be added via the host 
computer and the Perceptics 
Command Language. 

ACUSTOMER SUPPORT 
Perceptics provides complete support 
for installation, on-site training, 
hardwarelsoftware update services, 
and consulting services. Each BioVision 
system comes with thorough documen- 
tation, including a Technical Manual 
and User's Guide, and a one-year 
membership to the Perceptics 
Certified Users' Program. 

Perceptics Corporation 
725 Pellissippi Pkwy., P.O. Box 22991 
Knoxville, TN 37933-0991 
(615) 966-9200 FAX (615) 966-9330 

For research use only. Not for use in diagnostic 
procedures. 
BioVision and Multiprobe Fluorescence Analysis 
are trademarks of Perceptics Corporation. 

Werceptics Corp. 1987 
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Lower capital investment 
Lower operating expensr? 
Lower set-up time 

itl 

Lower maintenance 

I. u r efficient, 
Direct on-line PTH amino acid analysis 
Easy sample loading 
No Polybrene* or pre-cycling required 
Rapid software editing even during a rur 

rrsp ?,,pp 
$ , . I  ~nineered dlbr greater reliability .,#F&Q$~?~F:: be8d:g:*;R?ki4&4B. .Fg .,,w 

-&%&+6.;;~+&&$kEg$G2 

sample supportt and self-sealing reaction 
cartridge,t we can help simplify your micro- 
sequencing processes. 

The precise, customized technology of 
our Integrated System - featuring a Porton- 
enhanced Hewlett-Packard 1090 L microbore 
HPLC - allows direct on-line analvsis and auan I 

directly by a porton Instruments cus- 1 

line of protein sequencing 
( tion, call us toll-free at 

PORTON I N S T R W  PORTON - ~ ~ ~ ~ ~ ~ t g g  
(818) 996-02M or 1%00.@2633: 

BCSLMITED 
Cleveland House. Acton Gree~ 

ULJCER E:E;EETE~~.~~ 

*'. " 22, 
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New Advances in Interactive Laser Cytometry 

Advanced Instrumentation for: 
Adherent Cell Sorting 
Quantitative Fluorescence Analysis 

JAPAN: a+*& k 
IR~llli / i~I1I%FIII~S16i6&7-5 
6 a 3 ~ m ) m l l  ma4 

FRANCE: BENELUX: DALTON LW 88 
PO. Bm 154 - NL BIN AD -Ilk - The NeWmkd~ 
m. (0)41805(225 - mleflx ( 0 ~ 1 8 ~ 1 2 8 5  

O 1988 Meridian Instmments, Inc. 



. . The Cytometer  forA22 Reasons 
Reason Inte-ractiz'e 

Laser 

receptor membrane mobilic 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 you 
maximal fluorescence signal 

~. .. . I 
with minima1 photobleaching 

C-stokinin i d W i m ( ~ ~ 8  in i n h -  for optimal quantitation. ceUukarcalcium hXF in buman smaUceU 
The ACAS 570 unleashes lungcancercek. 0nOnly2cekrespondedto 

the power of fluorescence provid- cbkvstokinin, wbmm aU 4 cek  re- 
ing you with reproducible quan- to carbadd as ~~ by the 

titative assays of cellular katerpeaks. (Courtesy ofDr. RonakiBarrett, 

biochemical and physical activity. Abbott Labomto&.) 

Single or multiple measurements and ratioing of simultaneous emissions 
give~ou real numbers for quantitation ranging from DNAto pH, and cytosolic 
ca2 . 

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

Bringing Anabttcal Aower to 
tbe Cell in Culture 
2310 Science Parkway 
Okernos, Michigan 48864 

Reason Settsititle 

#3 Flztorescence I A 

Meusi~rements 

4 - 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 label cells 
with the lowest detectable dye 
concentrations, to minimize 
interference with normal cellular 

Detection of30-60 copies ofML mRM by 
in situ bybridization in #be leukemia ceU 
line, U62. (Courtesy of m. Joel Bresser, 
M.D. Anderson Hospital.) 

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. 

Rerasoti krsatile 
Integrated '4  lnstrumentatior 

From cloning cells, to 
fluorescence imaging, and mea- I 
is the only instrument'that ' 
provides you with such a broad W h y  ofpbase contrast andtmJIuores- 

range of cell and molecular cmce images of a 3T3 ceU labeled with 
amdine orange (Green: nucleus; Red: a~~lications' The lysoso-). (Courtesy of&, Margaret 

570 with advanced computer w a ,  Meridian ,mmenfi.) 
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, D107) during the Neuroscience 
Meeting in Toronto, November 14-17, 1988. 
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Unlocking 
the unknown. 

In bioscience research, evety step is a 
journey into the unknown. At Millipore, 
we have the tools and technologies to 
help you find the answers faster. 
MilliGen/Biosearch synthesis and 
sequencing. With the widest range of 
reagents and instrumentation, we're 
putting new discovery power into labs 
of all sizes. Our H-Phosphonate and 
patented P-cyanoethyl chemistries are 
producing purer oligomers in less time, 
and the affordable Cyclone" brings 
reliable DNA synthesis within the reach 

of almost any facility. MilliGenIBiosearch 
PepSynthesizersm let you choose Fmoc 
or t-Boc protocols. And Covalent Se- 
quencing of our ProSequencersm opens 
the door to new levels of performance. 
Waters" high pertomKmce liquid 
chromatography Advanced chemis- 
tries and equipment from Waters offer 
fast analysis and purification of proteins, 
peptides and nucleic acids. For example, 
the Waters Pico-Tag@ System determines 
the composition of 50 times less protein 
than traditional methods. Preparative 



systems like our Delta-Prep'" 3000 and 
Waters 650 can scale up isolations to 
milligrams and grams without compro- 
mising purity, recovery or activity. And 
our new Gen-Pak'" columns provide 
one-hour, one-step purification of oli- 
gonucleotides, restriction fragments 
and plasmids, with the same resolution 
as electrophoresis. 
Millipore membrane products. 
Besides laboratory mainstays like 
Milli-Qm water systems and a variety 
of sterile filtration products, we're de- 

veloping novel devices that make re- 
search simpler, and help you achieve 
results that were previously impossible. 
Our Immobilon'"-P Transfer Membrane 
significantly improves the efficiency and 
sensitivity of protein blotting protocols. 
Millicell" Culture Plate Inserts enhance 
cell studies by mimicking in vim growth 
conditions. And time-saving Millipore 
tangential flow systems are reducing 
the time it takes to grow and harvest 
cells, antibodies, viruses and other bio- 
active materials. 

Ask for our "Dimension" series of 
technical briefs. From cell harvesting, 
to protein and peptide purification, to 
the synthesis and sequencing of active 
biomolecules-Millipore tools and 
technologies for bioresearch can help 
uncover new areas for exploration. 
To find out how, circle Reader Service 
Card or call 1-800-225-1380, Ext. 2298. 
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,utIaborious 

res band 
or( 

In a one-piece 
micropomus support 
that makes glass columns 
obsolete? 

Enter the new age of affinity with 
Nalgene Affinity Chromatography 
Products. Get excellent reproducibility, 
fast flow rates, and high yields. Without 
the hassles of columns. 

Low pressure requirements mean 
you can use standard syringes. Purify up 
to 8mg of protein-with no ligand 
shedding and very low non-specific 
binding. Stable ligand binding permits 
multiple reuse. And when it's time for 
scale-up, simply stack units or matrices. 

The new age of convenience. 
Nalgene Affinity Chromatography 

Units and Matrices are ideal for appli- 
cations from monoclonal antibody 
purification to enzyme immobilization. 
Compact and cost-effective; activated 
or bound with Protein A. Available only 
from authorized Nalgene Labware 
dealers worldwide. 

Why wait any longer for more 
convenient affinity separations? The 
column is history. It's time for Nalgene 
Affinity Chromatography Products. 
PI988 Nalge Clmpany 

The Nalaene Unit is readu Remove excess unbound . Then elute the concen- Monitor elutedhctions Wash the unit with samvle 
to use. $mplypas sumpie sample and contaminants - tmtedpm'fiedsample as to locate purifiedprotein b u m  and it's ready - 
throuah the unit sewera1 bu washing with a suitable seauentialhctions or peak. It'sjust that simple. to reuse. (Or store with 
tirne~~m'ng two syinges. b i t k  - in batches. antibact&ial agent.) 
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F k Now you dorit 
a have to be an expert 
to synthesize a peptide. 

$is . 



a picture is worth a tho us an^ worm 
what are a thousand pictures worth9 
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Cut blotting time, not paper. 

Ten capillmy blotting experiments consume this muchpaper and up to 16 hours per run 
compared with 1/2 hour per run without paper using LKB's new VacuGene Blotting 
System. 

To make a t  least 10 DNA transfers a day, 
and get yields approaching 100% with- 
out cutting stacks of paper, or fiddling 
with cassettes and wicks-all you need 
is the new LKB VacuGene' Blotting 
System. 

VacuGene transfers RNA and DNA 
fragments from agarose gels to mem- 
branes in 15 to 30 minutes. 

Innovative use of vacuum technology 
makes this possible. 

VacuGene has a precision-controlled, 
low-pressure vacuum pump which main- 
tains the exact transfer conditions needed 
to blot depurinated DNA fragments from 
1 kb up to chromosome size. 

Gels of any size up to a maximum of 
18x23 cm fit easily into the standard 
VacuGene blotting unit. And blotting is 
so simple that you're never likely to break 
a gel. Depurination, denaturation and 
neutralization are all carried out right 
inside the unit, within 10 minutes. No 
shaker is required. 

VacuGene is hard to beat for economy. 
Running costs are extremely low, because 
reagent requirements are the smallest 
possible, and reagents can even be re- 
cycled. 

For more information about the Vacu- 
Gene system, please ask your local Phar- 
macia-LKB representative for a brochure. 
It's time to stop cutting paper. 
Cut blotting time instead. 

@Pka-* UNITED IN SEPARATION 
Pharmacia LKB Biotechnology Inc. Piscataway N J 08854-1327, Information: (800) 526-3618, in NJ: (201)457-8000. 
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Linking Value to Performance in Biochemistry; 

uantitative accuracy- no matter what the techniaue. In .,I endless search Ehether you're investigating the ~ O ~ Y I S  chemistry and 
m a  I I I - its functions with ultrafast scanners and highly sensitive 

detectors or controlling the scale-up 
production of enzymes, quan- , : - 
titative accuracy and a high degree 

metric and chro- 





SCIENCE has 153,192* 
good reasons for being 

number one, 

Number 2 has 35,192' 
reasons for coming 

in second. 
The pre-eminence of SCIENCE as the definitive life science journal starts with 
our circulation, a full 435% greater than our nearest rival! But that's only one 
reason for our supremacy. SCIENCE reaches more doctoral scientists, more 
NIWHughes Institute grant recipients, more U.S. science policy leaders than any 
other publication. For working scientists who must keep in touch with the life 
sciences universe, there is no choice but to read SCIENCE. For businesses with 
products or services to sell them, there is no choice but to advertise in SCIENCE. 

*ABC Audit, 6/88 tBPA Audit, 12/87 

f-4 T H E  GLOBAL WEEKLY Of RESEARCH 

ADVERTISING REPRESENWIVES 
SCHERAGO ASSOCIATES, INC. 

1515 Broadway, New York, N.Y. 10036 (212) 730-1050 
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If advanced 
research 
were an art, 
this would be 
your palette 

I t  is '3 niasteiwork of 
veisalility brinqina all c11~il 
lencres w~tiilri you1 reach 

It 1s the Olympus AHS- 
a rare fusion of coIripre 
hensive advanced r e ~ e ~ ~ r c l i  
and pliotomlcroar~phic 
capabilities All perfornied 
wlth consuninlate east. 
and preclslon 

In ~ t s  absolute mastery 
of photornlcrogiaphy the 
AHS defines a new qenre- 
the photoresearch micro- 
scope Format selection is 
exhaustive rmging from 
Polaroid to cine to 8"xlO' 
Operations from focusing 
to exposure control are 
automated Sophisticated 
technoloqies from a corn 
pany renowned for photo- 
qraphic achievement 
provide unprecedented 
simplicity and performance 

To this lmpresslve func 
tional capacity, the AHS 
couples engineering of 
exciuisite arecision and 
optics of sknning clarlty 
to glve you the one th~ng a 
microscope must provide- 
superior vision 

The AHS Photoresearch 
Microscope from Olympus 
-1t will change the way 
you look at things 

For a hands on demon- 
stration call toll-free 
-800-446-5967 Or wrlte 
or literature to Olympus 

Corporation, Precision 
Instrument Division, 

Nevada Dnve, Lake 
iuccess, NY 11042-1179 
1 Canqda W Carsen Co Ltd Or~tar~?  

I I 



Resolution of Fetuin 
Glycopeptide Positional Isomers 

Gal-GlcNAc -Man 

harder to analyze. Gal -GICNAC- an ,' 

Unless, of course, you use the new Dionex 
<@ BioLC? 

An extravagant claim? 
Until Dionex introduced the BioLC System, it 

could take several weeks to isolate oligosaccharides 
derived from a glycoprotein. 

With the BioLC System, you can do it in an 
afternoon. 

The BioLC gives you results faster and easier 
than any other chromatographic method. It detects 
low-picomole levels of carbohydrates directly and 
resolves positional isomers selectively. There's no 
derivatization. And sample prep is minimal. 

Gal -GlcNAc-Man / 

Gal-GIcNAc 
01-3 

/ 
I 1-4 Linked 

1-3 Linked L k  
61: : ,I* ,'8 ,b A 28  

Minutes 

Sample Courtesy of Dr. R. Tounsend, Biology Dept,, 
The Johns Hopkins University, Baltimore, MD 



THE GlYCO 

More than just another HPLC. So, discover the glyco.. .and the protein 'O Dionex's high resolution Micro- . . . and a whole lot more. 
BeadmAnion Exchange resins and Find out how easy it is to discover the glyco in 

pulsed amperometric detector (PAD) your glycoproteins. Call or write for a complete 
technology make BioLC the most sensitive brochure and published literature*on the extra- 

and specific system available for analysis of ordinary capabilities ofthe BioLC System, 
0 

carbohydrates-free or derived from 
lycocon jugates. 

But that's not all! 
Just add a UV detector to purifj7 proteins by 

any FPLC@ or HPLC protocol. Add other 
BioLC column and detector combinations to 

analyze nucleic acids, amino acids, organic acids, 0 and ionic biological molecules. The BioLC is the 
only high-pressure, metal-free, quaternary 0 gradient system capable of analyzing a 

complete range of ' \/' biomolecules. 

Insulin-like Growth Factor bound to 
an IgG-Binding Protein 

Mono Q" 

J 

r I 
0 10 20 30 40 50 0 10 20 30 40 50 

Minutes Minutes 
Chromatograms Courtesy KabiGen AB 

A BETTER SOLUTION 

Worldwide sales 
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The new 
MICRO-ISOLATOR" System: 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms.. . but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all times? There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 

L -- -- 

Ptease cornplate coupon for the MICRO.I$OL@TOA System "Products. W i s , a n d  ProceduresManual" Co~yrlqht ~1 B~oMedtc Cor~orat~on. 1984. . . 





Fraction ko~ector 
Packs 174 Tubes 

Into a Square Foot. 
It's versatile. Retriever I1 can handle up to 

four columns at once and collect by time, drops, or 
pulses from a pump. You can set volume directly in 
0.1 or 1 rnl increments ifyou're using it with an Isco 
Wiz pump. An optional fraction programmer lets 
you cut peaks based on slope or retention time. 

Fast movement means Retriever I1 is as useful for 
HPLC as it is for low pressure prep work Lift-out 
racks hold 10 to 18 mm tubes or 28 mm scintillation 
vials. 

It's reliable. Retriever 11 uses the same 
coldroom proof mechanism that Isco has perfected 
over many years in 20,000 similar fraction collec- 
tors and autosamplers. Many are still going after 1 5 
years! 

Retriever I1 is the best value in mid-sized fraction 
collectors. For more information or to order one 
now on 14-day approval, call toll fkee (800)22& 
4250. Or write Isco, Inc., P.O. Box 5347, Lincoln, 
NE 68505. 

Brain Structure, Learning, and 
Memory 
Edited by Joel L. Davis and Robert W. 
Newburgh, Once of Naval Research, and 
Edward J. Wegman, George Mason 
University 

This new book, based on a AAAS Annual Meeting 
symposium, explores the connections between cellular 
and computational approaches to understanding the 
neural basis of learning and memory. Incorporating such 
diverse ideas as invertebrate and computer-based 
models, cerebellar involvement in motor engrams, 
learning, and the sensory sciences; nonstationary point 
processes; and models closely tied to vertebrate neural 
nets, the contributors not only shed new light on 
important brain functions but also provide an example 
of how neuroscience research should be structured. 

$35.00; AAAS members $28.00 (include membership number 
from Science). 301 pp., 1988. AAAS Selected Symposium 105. 
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS 

Work Experience and 
Psychological Development 
Through the Life Span 
Edited by Jeylan T. Mortimer, Uniuersity 
of Minnesota, and Kathryn M. Borman, 
University of Cincinnati 

Only recently have researchers begun to explore 
the relationship between occupational conditions 
and psychological development during different 
phases of life. This book examines a wide range of 
related issues, including part-time work for 
adolescents; adjustment of young adults to new 
work roles; occupational self-direction among 
different age groups; job satisfaction, age, and 
gender; women's dual roles at home and at work; 
loss of "vitality" among midcareer and older 
workers; and self-concept and job-related 
disabilities. 

$29.95; AAAS members $23.96 (include membership 
number from Science). 306 pp., 1987. AAAS Selected 
Symposium 107. 
Order from: Westview Press, Dept. AAAS, 5500 Central 
Avenue, Boulder, CO 80301. (Add $2.50 postage and 
handling for the first copy, 75 cents for each additional 
copy; allow 4-6 weeks for delivery.) 

Published by Westview Press for AAAS 
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Perfectly simple ... simply perfect 

T h e  new Nikon TMS inv 
microscope perfect1 y combines 
simplicity of operation with 
Nikon's high performance 
standards. It utilizes Nikon CF 
optics, famous for crisp, clear 
images. Precorrected phase 
objectives eliminate distortion 
caused by plastic vessels. The 
3-place nosepiece accepts 
brightfield and phase contrast 
parfocal objectives from 4X 
to 40X. 

All optics are quick- 
change, and the condenser i s  
easily removed for scanning 
rollerbottles. The large stage is 
fixed for stability and easy micrc 
manipulation. The 20 watt halo 
gen illumination is pre-centered 
with built-in filter holders. 

The Nikon TMS is the 
perfect inverted microscope 
for routine laboratory work- 
at an amazingly 
affordable 
price. 

F o r  
more 
advanced 
microscopy, 
there is the 
renowned 
Nikon 
Diaphot. 
It is 
perfectly 
suited for 
documentation; from 35mm to 
large format and Polaroid? for 
CCTV and cinemicrography. 
The Diaphot has complete 
capability in phase contrast, flu- 
orescence and Nomarski DIC. 

Nikon now has the perfect 
answer to all your inverted 
microscope needs. For further 
information, contact Nikon 
Inc., Instrument Division, 623 
Stewart Avenue, Garden City, 
NY 11530 (516) 222-0200. 
For information circle reader sewice 
number 178 
For demonstration circle reader service 
number 179 

Extending Man's vision1 



Introducing one less 

Base Runner" nucleic acid sequencer 
from IBI gives you simple, dependable 
sequencing performance run after run. 

- the correct one - so you don't have to worry about 
improper installation and leaking. 

One person can easily remove the Base Runner 
tanks for buffer disposal, decontamination and clean- 

%ke the 
variability and 
headaches out of 
nucleic acid se- 
quencing. Base 
Runner gives 
you faster set 
up, more repro- 
ducible results 
and greater 
flexibility over 
conventional se- 
quencers with its 
unique combina- 
tion of inno- 
vative design 

ing. The upper tan& features a trigger valve for drain- 
ing buffer neatly before tank removal, and a protective 
tank cover for increased operator safety. 

Both tanks contain pure platinum electrodes for long 
dependable performance. 

Run two Merent gels simultaneously. 
You get two entirely independent sequencing units 

capable of - , ,- - - ;23<i,r,if ,. - " - --i! 

handling gels 
up to 60cm 
tall and 20cm 
wide in one 
space-saving 
unit with 
Base Runner. 
Run in- 
dividual gels 
or two entire- 
ly different 
gels. Indepen- 

(four patents 
pending) and 60cm Gel 4Scm Gel 
proven sequenc- 
ing technology. 

Select from 30, 45 and 60cm gel plates. dent elec&al ', 7 
hookups and ", 

buffer tanks Run conventional 45cm x 20cm gels, or optimize 
your results with longer or shorter plates. The taller 
60cm gels give you more bases from each run. The 
smaller 30cm gel plates let you set up short test runs 

let you run 
dissimilar protocols, electrical parameters and gel sizes 
at the same time on a single Base Runner unit. 

Another innovation lets you rotate the Base Runner 
for easy access to either side, so you get more working 
area out of the same bench space. A locking mechanism 
holds the sequencer firmly in place while you work. 

quickly and 
easily._And with 
Base Kunner, 
you can run 
~ W O  different 
gels simultane- 
ously to explore 
different options 
or reinforce 
ongoing sequenc- 

Get fast warm up - 
and smile-free 
performance. 

Base Runner uses a 
thin, highly thermally 
conductive aluminum 
thermoplate to heat gels 
quickly and evenly. 
Warm up is fast - less 
than 10 minutes to heat 
a O.Qm gel to 60°C. 
And heat dissipates 
horizontally to ensure 

ing results. 

Patented buffer tank design ends cracked 
plates and buffer leaks. 

Our new Base Runner buffer tank slides .firmly 
into place and clamps into position with unique spring 
levers. There are no screws or clamps to tighten and no 
danger of cracked plates. Tanks fit only in one position 

O 1988 International Biotechnologies Inc. 
Mylar is a trademark of E.I. DuPont DeNemours, Im. 



aa the h e r  plate makes it easier t~ identify hk&les 
&?foU6~ mkbg dye, i 

Wad oyt more today. 
Catl or write fbr more i n f o d o n  about tb 

h e  Runner nucleic acid sequencer. IBI, EO. Bxx 
$S8, New Haven, CI' 06535, 
1-800-243-2555, or 203-7 
Zn h d a ,  call (416) 362-8278 
In the UK, call Cambridge (02 



f you're like the guys in R&D, 

You've got to get it past manage- 
ment. Then the number crunches 
in finance. Maybe even the Chair- 
man of the Board. 

We can help. Because no matter 
how good that idea looks on pa- 
per - or your monitor - it'll look 
better on film made by a Matrix 
MultiColorTM analog film recorder. antee the cleanest, most vivid true- 

color images. And resolution that 
exceeds that of your worksation. 

Applications? The sky's the limit. 
For openers, there's product, pack- 
age and fabric design. And visual 
simulation. And graphic design. 
Even animation.. .an unattended 
operation made possible by a built- 
in RS232 port that allows remote 

H I  I .. I ArnHIrn.. 

1.11 1. 1 . 1 1 1 -  

Watch as put pur 
b p h r  on &phi- 

Once you've spent a small fortune 
on your high resolution monitor, 
you can't afford to take chances 
with its output. With the Matrix 
MultiCoIor family, you won't. 
They're compatible with the range 
of monitors offering between 500 
and 1200+ h e s  of resolution 
(interlaced andlor non-interlaced). 
So your idea is only enhanced by 
our presentation. 

Easily interchangeable modules 
let you opt for a variety of film and 
print output formats ranging from In fact, the possibilities are up to 
35rnrn, 4 x 5 and 8 x 10 to SX-70 you. So are color choices, which 

range from a full spectrum.. . to sim- 
ple black-and-white. 

Yet, for all of their sophistica- 
tion, our recorders are wonder- 
fully uncomplicated. They're easy 
to learn ... easy to use. And, thanks 
to microprocessor-controlled au- 

And they make your best work 
ok even better. 
Call 1-800-852-8533 or write for 

more information on the growing 
line of Matrix presentation prod- 

AT MATRIX, SOlVIETIfING 
NEW IS DEVELOPING. 

No. 91 on Readers' Service 



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 
m accident. We have built our reputation A rPDGF - move from the peak of interest - to the 
by consistently providing products of L~IGF-I - 

peak of performance. 
uncompromising quality and value. 

And 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 PURITY 
Each of our new recombinant growth 

factors demonstrates a purity of greater 
than 97% by WE or SDS PAGE. 
PEAK BIOLOGICAL ACTIVITX 

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 

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

Now you know. Bachern is your 
resource for recombinant growth factors 
with peak biological activity and the 
purity to give you clear, dependable results. 
Circle No. 197 on Readers' Senrice Card 

b B A C H E M l N c  
FINE CHEMICALS 

W H E M  INC. 
3l32 Kashiwa Street 
'IbnancaCA90505 
T~WC+W (213) 5-m 
TWX 910-347-7320 BACHEM TRNC 
Td64ax (213) ~ 1 5 1 1  
W H E M  (UK), UD. 
69 High mwt 
SafhonWalden 
Esser CB10 1 M  Endand 

BlssENDORF BIOCHEMICALS. GmbH 
A wbsidia~~ d Bachem, Inc 
Feodor-L-5 



Universal assay calculator for Apple Mac 
NEW in Ver 1 .I: Assay notes window; permissible 
counts now 231; even friendlier. 
ASSAYZAP not only offers the familiar ression fit to 
the logistic equation for calculating RIAsy LIsAs and 
IRMAs, but also includes a unique interactive visual 
curve fitting technique which permits all standard cunres 
to be fitted, whatevertheir shape. 
Least squares minimisation routinesfor two-parameter 
log-logit fitting, plus unweighted and weighted four- 
parameter fit are included. AssayZap maintains a record 
'of all previous assays processed, and permits the 
current standard culve to be compared with thisand if 
necessary adjusted. Large assays (up to 2000 samples) 
can be handled, and each assay may include up to four 
standard curves. Assay drift may be compensated for 
by interpolaton of results between the standard cum. 
ASSAYZAP conforms completely to the conventions of 
the Macintosh tnterface, making full useof the mouse, 
windows and pull-down menus and, despite its power, 
is extremely simple to use. It was designed to integrate 
with a Macintosh-based laboratory data processing 
system, and includes communication routines which 
permit the Macintosh to be connected directly to data 
sources. All data and results may be printed, stored on 
disk or passed on to other programs. 
Manual plus 3.5 disk for Apple Macintosh (512K or 
greater) $249. Demonstration version plus documen- 
tation $25 (Refundable against purchase pike of full 
program). Payment with order please. 

Bibliographic storage and retrieval system 
for ~ p $ e - ~ a c  
NEW in Ver 1.1 : Read DB can read from databases 
(eg Medline, BRS) or from your previous papers. 
AUTOBlBLlO stores references and enables their 
selection, recall and printing in required formats. Yw 
can create your own database of literature references 
and automatically incorporate those cited in your papers 
in the bibliography listing. 
AUTOBlBLlO modules are as follows: 
Findcite searches your manuscript disk and prepares 
alphabetised or number-order lists of references which 
it finds cited as 'name, year' or 'name (year)' in the text. 
It can read Text and ASCII files and also text prepared 
with Microsoft Word. 
MakeBiblio oreoares the final bibllaamhv in the format 
required by any iournal. The bibliogr;?phy k stored on 
disk as a text file and can be imrporated directly into 
a paper with a wordprocessor. You can store on disk 
the formats required by your favoiie journals. 
EditRef prepares the database of references. It can 
cope with authors who write several papers each year. 
References can be of any size and you can move 
records from one tile to another. There is a search 
facility enabling you to find references containing any 
given term, author, year, etc. in our database. 
Manual plus 3.5" disk for ~ p p l e  Lacintash (51% or 
greater) $199. Demonstration versjon plus 
documentation $25 (Refundable against purchase price 
of full program). Payment with order please. 

AAAS I 
*.a - 

CATALOG OF PUBLICATIONS 

Get your copy of our 1988 
Publications Catalog and 
discover the many new 
books available from MAS. 

Books from Science, Science 
Books C Film,  the Annual 
Meeting, and the Programs 
Center - plus publications 
for general audiences. 

Topics include: AIDS, arms 
control, astronomy, biotech- 
nology, book and film re- 
views, chemistry, neuro- 
science, science education, 
science policy, and much 
more. 

Send your request to: 
AAAS Marketing Dept. CP 

I 
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NanoScope" Tunneling Microscopes 

I I I I 
Holographic di&action grating which has been ion milled to produce An image of molecules in the liquid crystal 8CB on graphite. 
the asymmetric blaze. Notice the large vertical scale and surface The molecules have two benzine rings and a hydrocarbon tail. - 
defects on this scan. Notice the repeat of the fine detail. 
The NanoScope" I1 Scanning Tunneling Microscope from Digital Instruments gives real time 
solutions to real world surface imaging problems. From atomic resolution to 8 x 8 micron scans, the 
NanoScope@ I1 gives three-dimensional resolution which goes beyond where electron miaoscopes 
and light microscopes end 

CaU us to find out boEiryou can see tumrdLng at tbe end of tbe Ugbt. 
The Leader In Tunneling Miamscopes 
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Introducing GammBind G 
Catches 
IgG subcfases. 



prep-scale Protein A and Protein G columns, as 
well as activated columns you can customize for 
special purification needs. Call us today toll-free 

ChromatoChem, Inc. 
2837 Fort Missoula Road 
Missoula, MT 59801 
Call toll-free: 8001426-7227 

Circle No. 285 on Readers' Service Card 

Telephone (718) 544-9534 

Clearly 
Su~erior 

Filtration 
1 estea ana 

pore size of ANOPOREm I 

membrane surface captures 1 
virtually 100% of particles 
larger than rated pore size 1 
High porosity and well 
defined pore structure for 
higher flow rates 
Wider range of chemical 

I 

compatibility inc1~dit-q~ 
aqueous and organic!&. ,!I;&. 

3 
solvents 
Low protein binding ; 1. 
Extractables below 
detectable limits (ASTM 
D3861179) 

Available as ANOTOPTu I 

Anotec Separations is pan of the Alcan Group of 

Circle No. 152 on Readers' Service Card Circle No. 221 on Readers' Service Card 



#&? 
'&-*the care to meet, to know, to understanc 

t foundation, created in 1971, to promote scientific research in all disciplines which contribute towards improving human 
cungresses, courses, seminars and specialized studies. 

Unexplained Infertility: Basic and 
Clinical Aspecrs 
Rome, ItaIyMmh 7-8 
S c i  Organmtiin: G. Benagiano (I), 
UJ. Catt and G. Spera (I) 

theinbmtbdmee!hp 

and L. De Cecco (I) 

Cardiovascular and Neurological 
8th W w W o f ~  on Development and Function and Ovarian kcdons Advanced Cowse in Mdecular 
Functh oi the Rspmductive Organs Dubrovnik, Jugoslavia P a t h o b g y a n d ~ o g y  
Touraine, F m a y  23-25 Aug. 31Sept. 1 Rome, ltalyrmovember 6-10 
Scientific Organiiation: N. Josso (F) Scientific Organization: F. W i n  WSA) Scientific 0 1 @ i  L hrdi (I) 

Membrane Technology in C l i i l  C 
wm the pmd and PBthdogy, ~iochemistry and phar- vEndoairokgy 
W m l  of Viral lnfectkns L'Aquila, ItalyIJune 19-23 Geneua, Switzdand/Octaber 23-24 
Beijing, Republic of ChinaMgil24-26 S c i  olganiiion: P.C. Sizonenko 

M'c Organwon: R' Vm (I), (CH) M. (CH) w: F' &hi (I), Rp. B l m  0, J A  (USA) 
Zonghan and S' Guoxian (PRC) R.P. GaraY fl I I would like to M e  infonation about: 

All the Congresses 



SYSTEM 1400'" is the latest liquid scintiuation counter kom 
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. 

Leadership 

WALLAC s 

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

Su erior results with less 
drt 

Easy Count 
- fast DPM 

Single button results 

Qlduminescence 
correction 
- spectrum strippin 
- no settings or cali % ration 

Fully automatic and reliable 

Ten instruments in one 
- 10 individual works aces 
- up to 10 protocols or each 

workspace 
f 

- total positive sample 
identification 

Every user's "own 
instrument" 

FlexiRack'" 
- sample capacity from 336 to 

1248 
- from 20 rnl standard vials to 

miu-ofuge tubes 

For all types of vial used 
in LSC 

ScoreBod 
- built-in spreadsheet formatting 
- alphanumeric and graphic 

Best possible results 
presentation 

SystemMaster'" 
- visual control of protocols, 

isotopic spectra and results 
- non-slave PC for application 

Programs 
Complete PC freedom 
even while counting 

Circle No. 242 on Readers' Service Card 

Pharmacia 
Pharrnacia-LKB Nuclear Inc., 9319 Gaither Rd., Gaithersbwg, Maryland 20877. 
Telephone 1-301-9633200. Telex 64634 Ikbin. Telefax 1-301-9637780. 



1s Fit- 
'. .. .. - -.- 
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c 
Matched UV 
uartz Cells at 

832 Each! 
e 

1 
Type 5H-UV 
quartz cell 
without cover 

m Two windows 
polished 

8 0.D. 12.5mm sq 
by 45mm high 
Lightpath 
lOmm 
Transmission / on empty cell 

i at 220 mu 
I approximately 

80% 
Deviation in 

Lj ' rn 220 matching Price: mu $32 max at ea. 1 % 

@ MSG Precision Cells, ire. 
195Q CENTRAL AVENUE 
FARMINODAL& NW YORK nm 
TEL 516.249-7474 . FAX 516.7AS-8575 
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hnv 8.000 hmding sdantists ate uvhrg 
r-Plotm softwsra to  cmste profas- 
nnal gmphs For wisntific publications, 
poster sessions, and k 

Autamntic error bi - .* 
" iple gmphs per page 

DO0 points per dataset 
eek and mmth symbals 

Polynomial cun 
ting, and mom 

I C C P P ~  A S C ~  a UIF 
1ataKI~~hmLotus. 
jBass. or your own 
nngram. Suppwts 
YavlettPsckard 
campatibls pbt- 
tnrs. H P L ~ S W ~ P ~  

sslscted dot 
matrix mbters 
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Analytical and Preparative. 

FOTOIPREP I is the first innovative transilluminator 
to offer the sensitivity of 300nm midrange UV, with the 

The key? A unique sensitivity control device. In the 
analytical mode it provides the nanogram level 
sensitivity distinguishing all FOTODYNE 300nm DNA 

DNA can be visualized for cutting. 
FOTOIPREP I comes with a replaceable UV trans- 

parent protective sheet, so gels can be cut directly on 
its surface without damaging the UV glass. The 
molded, UV blocking cover can be raised from 0" to 
90" to allow easy access to the gel. 

you rely on for innovative advancements in FOTODYNE, Inc. 16700 W. Victor Road 
DNA analysis instrumentation. New Berlin, Wisconsin 531 51 -41 31 USA 

41 4-785-7000 

Call $ -800-362-3686 Telex 2601 27 
FAX 41 4-785-701 3 



Before vou choose 
reinforce8 nitrocellulose. 
asti yoursel! I these . . six 

probing quest ions. 
Everybody's talking about Which makes it ideal for a range 

reinforced membranes. I 2 ~ ~ ~ $ ~ $ ~ [ ~ ~ ~ ~ ~ \ ~ L  I of techniques - Southerns, northerns, 
y and plaque lifts, dot And they're all saying pretty 

much the same thing. 
It's gotten SO YOU can't tell 

one from another. Until now. 
lntroducinrr OotibindTM NC 

reinforced nit6cel~ulose from 
Schleicher & Schuell. 

.. 

MEMBRANE? 
High temperatures and harsh 

washing procedures can cause mem- 
me,  sample loss. 
)tibind NC is designed 
ions. And has the 
lulose for 

for extreme condit 
binding of nitrocel 
rtnntinn 

4. WHAT LEVEL O F  SENSITIVITY 
DO 1 NEED? 

westerns, colon: 
and slot blots. 

C DOES -- --- MY . - SUPPORTED -- --- -- ----- 
MEMBKANE COME WI'I'H 

'* TECHNICAL SUPPORT? 
Like all S&S products, Optibind NC 

is backed by S&S technical support. 

brane stress. Or wc 
That's why 01 

That includes literature. likierences. 
pmtocols. 

Plus on-the-line help from our top 
technical service staff. 1 WHAT'S THE DIFFERENCE 

BETWEEN NEW OPTIBIND NC 
AND OTHER REINFORCED 

~ n d ,  like all S&S NC membranes, I IUW UaC~yIuUIIu. 

lGLGIILluI1. 

Plus Optibind NC can be used with 
standard protocols. 

NITROCELLULOSE 
MEMBRANES? 

For one, it's from S&S. Which 

l4N I GET ANSWERS 
Optibind NC t 

c-+-nA%rA n~+rnnnll~ 

it undergoes the most stringent QC 
ins~ection in the industrv. 

las the sensitivity of 

means you're getting the best mem- aiarruaru I ~ ~ L I U L ~ ; I ~ J ~ O S ~ .  

brane possible. I Extremely high signal. And very 
I....- h-,.lrd...-.....A 

' Plus it's available in ihe widest 
range of sizes. 

TO MORE PROBING " QUESTIONS? 
Just call 1-800-245-4024. 

- - 

2. HOW MANY TIMES 
WILL I NEED TO REPROBE? 

We'll answer vour auestions. 

If your answer is "more than 
once," keep reading. 

Optibind NC stands up to mul- 
tiple reprobings without cracking. 
Thanks to a tough, synthetic support. 

And send you inf6rmat:on about 
Optibind NC. 

Call today. 
The sooner you turn to us 

for support, the sooner your prob- 
ing questions will turn into better 
results in the lab. 

Schleicher sl Schuell 
Keene, NH 03431 800-245-4024 603-352-3810 
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Off ice of Naval Research 
f i  fc Gl?ril>l JriilI l~l~l . l .~\~~l- l  I Is 131?=l?riM 

1989 

4 @ ~ ,  
v 

For study and research leading to doctoral degrees in 
specified engineering-science disciplines. 

Introduction: ONR will award up to 50 three-year ONR Graduate Fellowships awarded in this 
fellowships for study and research at U.S. eighth year of the program will be for study and 
institutions offering doctoral degrees in designated research in ten major disciplines: 
fields. 

Electrical Engineering 
Eligibility: Participants must be U.S. citizens Mathematics 
and receive a baccalaureate degree in 1989. Applied Physics 
Objective: To increase the supply of U.S. Naval Architecture and Ocean Engineering 
citizens trained in disciplines critical to the U.S. Oceanography 
Navy's mission. Computer Science 

Materials Science 
Terms: Fellows selected in 1989 will receive Aerospace/Mechanical Engineering 
$14,750 for the first twelve months of tenure. Biological/BiomedicaI Sciences 
ONR will pay the institution full tuition and fees Cognitive and Neural Sciences 
and provide $2,000 to the Fellow's department. 

Duration: Up to thirty-six months if academic 
progress is satisfactory. 

GRE scores are required (general test only). 

For application forms and information contact: 
ONR Graduate Fellowship Only U.S. citizens are eligible. 
American Society for Engineering Education Application deadline: January 27, 1989 
11 Dupont Circle, Suite 200 Offers of appointment: April 15, 1989 
Washington, D.C. 20036 ONRIASEE are equal opportunity employers. 
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M ..IICRO-gBLAR TABLES 
H l g  her performance.. .more optlor 

The new TMC M~cro-g Ser~es 63-500 lab tables w~th advancea wmoal PlstonB isc 
ach~eve hlghest attenuation of both vert~cal and hor~zontal v~brat~on Features incl~ 
leveling feet. new 2" thlck, h~gh-stiffness, hlghly damped sta~nless steel top w~th r 
seamles edges and corners. 

Ootions offer added utility and convenlence: armrests, shelving, cho~ce of ton 
pment support bars. Faraday cages. S u e s  from 
ball for new product bullet~n No. MG30-86 and F 

Rchnical Manufacturing Corporation 
15 Centennial Dr~ve Peabody, M A  n lQm 

e508-532-6330 Telex ' 
FAX 508-531-8682 

M~cro-g" Ser~es 63-500 
v~brat~on ~solat~on table? 
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TM SensItIve-gives Increased INDOPHANE sensltlvlty for HRP 
lmmunoassays 

Proprietary new substrates have . Non~carclnogenlc 
been formulated for very rapid 
turnover of HRP leaving an intense 

components 

non-fade colored precipitate. They Pennanentmbaves a 
are especially useful for immune. bdlllant, non-fade precipitate. 
histological slide preparations, H,O Soluble 
DNA blotting or ELISA's where . Convenlent-nothlng to 
a permanent result of assays is weigh or measure 
des~red. 

Available In Red, Blue and 
Vlolet v 3  

365 PLANTATION ST. WORCESTER, MA 01605 
508-791-8934 FAX 508-754-1264 
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$6000 less Mac la P- co;Fg;b a-fog 

Hardware unit has four input cha a 12-bit ar 
dig~tal converter, tr~gger input, plus a waveform generator for 
analog output through a I 
any Macintosh. 40 kHz s 

Software included: W I ~  
four-channel paper chart recorder. "SC;UP~- turns your ~ a c  into a 
d~g~tal  storage oscilloscope. Lets you man~pulate and analyze 
your data f~les - savlng hours or days of manual calculat~ons 
working with an expenslve and cranky polygraph1 Result~ng plots 
can be pr~nted out on Apple's ImageWr~ter or LaseNVr~ter pnnters. 

Runs on any 1 
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Your lab isn't complete without Dialog. 
One of the most important ingredients 
for a complete biomedical lab is infor- 
mation. But finding that information 
without wasting time and money hasn't 
always been easy. 

Until now. 
Introducing the new, updated 

Dialog Medical Connections" It's the 
online information service with instant 
access to all the major biological and 
medical science databases. 

In fact, an increasing number of 
biomedical scientists, engineers and 
researchers are using the Dialog Medi- 
cal Connection to get the most from 
their laboratory research. 

What kinds of information are 
they finding? 

Everything from acomparison of 
biotech filtration techniques to an over- 
view of DNA sequencing. From the 
most recent reports on pheromones 

used for pest control to recent advances 
in hydroponic research. And from the 
latest in applied psychology to vital new 
information on toxicology. 

For those new to online searching, 
the Dialog Medical Connection offers 
an easy to use menu guide. And for 
more experienced online users, the ad- 
vanced command mode delivers just 
the data requested. 

Quickly and easily. 
~ i i h  the Dialog 

Medical connection, you'll 
save countless hours 
searching and get far 
more information than 
from any other single 
source. 

rsrm So, now that you can 
make your lab complete, 

I*'- , ,, don't wait. Call us direct or 
-, ask your librarian or infor-, 

mation center if your company sub- 
scribes to Dialog's complete online 
services and CD ROM products. 

We're so sure this information 
will increase your productivity, we'll 
give you a free* trial password to see 
for yourself. Call 800-3-DIALOG 
(800-334-2564) today. 

 in in tor mat ion services, lnc. 
The World's Largest Online Knowledgebank. 
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Here's the latest advance in laboratory centrifugation from the 
company that developed the world's first refrigerated centrifuge. 
The new IEC PR-7000 sets today's performance standards for 
large capacity work . . .7400xg with its universal 6-liter rotor, 
over 9600xg for a 2-liter angle rotor. It has sophisticated 
electronic and mechanical systems which provide outstanding 
speed and temperature accuracy, along with accelerationlde- 
celeration that's faster, more controllable and more repeatable 
than ever before. And operation is simple, safe and reliable in 
the tradition of all our PR Series centrifuges. 
Write today for complete information on the PR-7000. 
There's more power, accuracy and features in it . . . 
and over 87 years of centriiuge know-how behind it. 

INTERNATIONAL EQUIPMENT COMPANY 
A DIVISION OF DAMON 
300 SECOND AVE.. NEEDHAM, MA 02194 U.S.A. TEL. (617) 449-0800 
DAMONllEC (UK) LTD. DUNSTABLE, BEDFORDSHIRE, LU6 1BD. ENGLAND TEL. (0582) 604669 

Circle No. 268 on Readers' Semce Card 



u 

tia 
A SPECIAL 
INTRODUCrORY OFFER 

For a limited time MPS is 
offering custom peptides I at the extraordinary 
prices llsted below, 

Our Price Introductory 
Offer . 

lOmer $450 $300 
l 5 m ~  $400 $400 
20mer $900 $600 
Prlces ore based on 50mg of HF 
Cleaved Peptide. 4 weeks 
dellvery, rnlnlmurn order of 
$1200. 

CAN YOU OBTAIN 
PEmlDES FOR LESS? 
Compare our prices with 
the custom synthesis serv- 
ices of Applied Biosystems, 
Bachem, Cambridge 

I 
Research Laboratories, 
and Peninsula Labs. 

ay nq ns  drive pqp p c, 
?m 1 4.~i-32;, r:~vlp,,, aa 
Circle Nu. 237' 5n Reqciers' $$vice Cstd.td.. ' 

Before you buy an 
automated peptide syn- 

I 
thesizer (machlnus 
peptlsauros*), you should 
also consider the actual 
cost for in-house synthesis 
which includes the cost of 
reagents, personnel, serv- 
ice contracts, analysis, 
waste disposal, down- 
time and, of course, the 
initial cost of the 
synthesizer. 



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

If you want to transfer and scale up 
your open column methods on an 
automated LC with the colrvenience 
of stoting up to 15 protocols, there's 
only one real choice. 

If you need one instrument to isolate 
micrograms to grams of purified pro- 
tein usin any FPLCZ Protein-Pak" or 
self-pac ?ed preparative column, 
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. 

If you want versatile methods optimi- If you prefer a full range of UV detec- 
zation using linear or non-linear gradi- tion options that includes rogram- 

one real choice. one real choice. 
tR ents with up to four buffers, there's only mable, tunable or fixed, ere's only 

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

And if you're looking for a faster, better 
wa to purify proteins, there's only one 
rea l' choice-Waters" 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 
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homemakers are manied (a possibility not 
specified in the models). Despite the repeat- 
ed assertion of the salience of economic 
factors in the first-birth process, the same 
model includes no variable indicating hus- 
band's income or household income, pre- 
venting the authors from testing a major 
economic explanation of fertility. The insta- 
bility of fertility intentions over time is 
analvzed without indication of whether 
marriage in the interim is associated with 
changing plans about parenthood. 

Though the matter of the role of marriage 
in the ti&ng of parenthood is troublesome, 
there is no doubt that this book provides a 
dramatic point of depamue for future de- 
mographk studies of fertility. Its analytic 
framework will be widely adopted, and the 
authors' mastery of demographic data and 
methods vrovides a standard that other fer- 
tility resekchers would do well to emulate. 

DENNIS P. HOGAN 
Department of Sociology and 

Population Issues Research Center, 
Pennsylvania State University, 

University Park, PA 16802 

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: 

Allegiances in Education 

Ed School. A Brief for Professional Education. 
GBRUDINB JON~ICH CLIFFORD and JAMBS W. 
GUTHRIB. University of Chicago Press, Chicago, 
1988. xii, 413 pp. $24.95. 

This provocative book by two profkssors 
of education at the University of California 
at Berkeley argues that "schools of educa- 
tion, particularly those located on the cam- 
puses of prestigious research universities, 
have become ensnared improvidently in the 
academic and political cultures of their insti- 
tutions and have neglected their professional 
allegiances" (p. 3). By seeking status 
through the academic disciplines, schools of 
education in the research universities have 
lost a sense of purpose. They "have seldom 
succeeded in satisfying the scholarly norms 
of their campus letters and science col- 
leagues, and they are simultaneously es- 
tranged from their practicing professional 
peers" (p. 3). The more scholarly such 
schools become, the more distant they are 
from the public schools; on those few occa- 

for $395. 

b b b Personal I1 II II P.O. Box 4250 
Bibliographlc Ann Arbor, MI 48106 
Software, Inc. (313) 996-1580 

In Canada, contact mi ps & Assoc 
512 S d v a l e  Ave E. 8ueloh. ON NIE 1P4 (519) 836-9328 I 
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sions where they have made systematic ef- 
forts to address the problems of the public 
schools, they have been placed at risk on 
their research-dominated campuses. 

The authors make their case largely 
through integrated histories and case exam- 
ples drawn from ten schools of education in 
elite, graduate-oriented research universi- 
ties-including Harvard, Stanford, Yale, 
Michigan, Duke, Chicago, and Columbia- 
during the 20th century, showing how these 
schools became the model type toward 
which other institutions gravitated. Their 
affiliation with elite universities, the empha- 
sis on the scientific principles of education 
to be discovered by researchers, and the 
prominence given to preparing educational 
leaders (defined primarily as administrators 
and professors of education) increased their 
status at the expense of normal schools and 
state teachers' colleges. Yet on their own 
campuses these same schools of education 
were second-class citizens. 

Facing "status deprivation" as vocational 
schools in an academic milieu the education 
schools adopted "dysfunctional coping strat- 

mic 
\ 

ter! 
It provides a simple, low-cost means of dispensin very small 
amounts of fluids for a~~l lcat ions such as DiDettyna. reaaent 
preparation, syringin , precision sampling, r6pktltisand Sblu- 
metric dispensin $he variable displacement, valveless RR 
piston design m a k  it possible to dispense volumes of 2 to 
100 pl per shot with incremental adjustment of less than 0.5~1. 
PIP units are also reversible for aspirating fluids or back- 
flushing the system. 
A simple, sealed pushbutton handlfoot pendant switch makes 
a momentaw contact for one dis~ense Der ~ u s h  when the 
mode switch-is in the down (Sin ies) position, or it may be held 
down for purging or reagent rinsfng when the modeswitch is in 
the up (Repeat) position. us in^ a combination of forward and 
reverse m d e s  makes dilutioris especially easy. Wetted sur- 
faces of ceramic and fluorocahn orovide for maximum chem 
icai compatibility. A threespeed 1i0 VAC 60 Hz synchronous 
motor provides three shot velocities to meet your fluid and 
vessel reauirements. 
Two standard models are available at a price of $500 each 
F.O.B. FMI: Model PiPOCKC-0 to 50 1. 

a Model PiPlCKC-0 to 1&l. CALLTOLL FREE 

- boo-443-338a 
IN NY 516-OP-(1050 

a - 29 O R C l R D  STRCXI. P.O. BOX 179, OYSTER MY, 1FI 11771 
a = TEEX ~1moo12~1 FAX s 1 6 - 6 2 ~ m l  
a a a a a a a a a a a a a a a a a a a . . . . 
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egies" (p. 332) of appeasement and accom- 
modation, including the appointment of 
discipline-oriented scholars with little inter- 
est in the practical problems of schools, the 
exaltation of the Ph.D. degree over the more 
clinical and applied Ed.D. degree, and the 
emphasis on social science educational poli- 
cy research rather than on the problems 
facing the predominantly female teaching 
force. Imitative rather than initiative, the 
accommodations served only to confirm the 
second-dass status of schools of education, 
which were tolerated on their campuses only 
because they allowed universities to show 
concern for education and because their 
students brought tuition income. 

Clifford and Guthrie believe that schools 
of education can improve themselves 
through a commitment to professional edu- 
cation rooted in the practical problems that 
confront teachers. In keeping with the 
thrust of recent reports on the teaching 
profession, they believe that the undergrad- 
uate education major should be eliminated 
and that national professional standards for 
entering teaching should be established. But 
their essential recommendation is more fun- 
damental: "Schools of education must take 
the profession of education, not academia, 
as their main point of referenceyy (p. 349). 
One consequence of this is the recommen- 
dation that the Ph.D. degree in education be 
abandoned in favor of an Ed.D. degree that 
includes "knowledge of and appreciation for 
academic research" but is not "oriented pri- 
marily toward academic inquiry" (p. 358). 

Ed School is a powerfidly argued case 
against almost every major trend in educa- 
tion schools for more than 50 vears. As 
such, it should be a center of dis&sion for 
those inside and outside education schools. 
But powehlly argued as it is, Ed School is 
deeply flawed. Clifford and Guthrie appear 
to have been much affected by the near 
dosing of the school of education at Berke- 
ley (in the saving of which they were active 
players). They imply that the arts and sci- 
ences disciplines were at the heart of the 
problem at Berkeley, that the education 
school tried to be too much like those 
disciplines and was treated contemptuously 
for the effort. That is only one reading of 
what occurred at Berkeley, and it distorts 
Clifford and Guthrieys reading of schools of 
education more broadly. Their call for a 
more extensive research agenda rooted in 
educational practice is right on target; their 
positing of academic research as the enemy 
is not. Schools of education need the tension 
of multipIe points of view and the stimulus 
of scholarly dialogue, and it is essential that 
scholars in education schools partake in the 
research mission of their university col- 
leagues. Clifford and Guthrie depreciate the 

pulsed RF power for your 
I advanced NMR system. 

As your horizons in NMR spec- 
troscopy expand, so do your 
needs for clean rf power and 
the noise-suppression capa- 
bility of a gatinglblanking 
circuit 

Our new Model lOOOLP 
embodies the qualities you 
should expect of your rf power 
amplifier: Conservatively-rated 
pulse output of 1,000 watts with 
Class A linearity over a 100 dB 
dynamic range. An ample 

I 8-msec pulse width at 10% duty 
cycle. Newly expanded band- 
width of 2-200 MHz, instantly 

1 
available without need for 
tuning or bandswitching. Total 
immunity to load mismatch at 
any frequency or power level, 

I even from shorted or open out- i put terminals. A continuously 
variable gain control to permit 
adjustment of output level as 
desired. 

And an unexpected bonus: 
A continuous-wave mode, 
delivering over 200 watts for 
your long-pulse applications. 

If you're upgrading your sys- 
tem or just moving into kilo- 
watt-level spec-w, a few 
minutes with this remarkable 
instrument will show you the 
ease of shuttin it down to 
reduce noise d dB in less than 
4 psec. The friendly grouping 
of lighted pushbuttons for powel 
standby operate, and pulse. 
Finally, the peace of mind from 
knowing that the Model lOOOLP 
will not let you down when 
you're most dependent on it. 

Call us to discuss your pre- 
sent setup and our plans for 
improvement. & write for our 
NMR Application Note and 
the informative booklet 'Your 
guide to broadband power 
amplifiers." 
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160 School House Road, Souderton, PA 18964-9990 USA 
TEL 215-723-8181 TWX 510-661-6094 FAX 215-723-5688 
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