


Take the Tedium Out of 
ELISA and Hybridoma 

Methods ... with the 

Talk about tedious tasks. 
A typical ELISA assay - - 

includirij a d b g  samples, enzyme- 
labelled antibody and substrate, 
diluting, washing, and transfer- 
ring- requires approximately 
2,000 pipettings per plate. A 
hybridoma fusion - including cell 
seedings, feeding, screening, 
recloning and aliquoting - repre- 
sents from 65,000 to 130,000 
pipettings! (Based on seeding 5-10 
plates per fusion.) It all stacks up to 
time-consuming, error-prone tasks. 

Enter the Biomek 1000. 
For automation of ELISA and 
hybridoma methods, start to finish. 
Fast. Accurate. Flexible. 

And Biomek goes where no 
other instrument has gone before. 
Past photometry. After Biomek 
takes absorbance readings, it can 
further manipulate samples for cell 
expansions, per your protocol. 
New ImmunoFitTM EIA/RIA Data 
Analysis Software can take data 
even further. 

Circle No. 89 on Readers' Service Card 

I For applications data 
on ELISA and hybridoma 

automation, ask for SR169. Soon 
you'll say "Remember the days 
when we spent hours, days, weeks 
PIPETTING ???" 

To find out more, call toll-free 
(800) 742-2345, or write to Beckman 
Instruments, Inc., Spinco Division, 
1050 Paae Mill Rd., Palo Alto. 

A SMITHKLINE BECKMAN COMPANY v# 
I$$+! 
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COVER A molecular dynamics simulation of electron transfer complex formed 
between cytochrome c and cytochrome b5. Dynamic motions of the cytochromc 
heme prosthetic groups and qrtochrome c phenylalanine 82 are superimposed on a 
static snapshot of the polypeptide backbones and solvent water molecules hydrating 
the complex. See page 794. [Graphic c .d 
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RATIO IMAGING OF MICROTUBULE (25 nm diameter) x 20,000 
Photo courtesy of Dr. Shinya Inoug. MBL. Woods Hole. M A  

BUT TRUE. 
Real time image processing combined with 
sophisticated image analysis is now 
affordable-made possible by the innovative 
skills of Analytical Imaging Concepts and 
Universal lmaging Corporation. 

Using simple commands, you can reduce 
background shading, sum images to reduce 
random noise, perform image convolutions in 
a fraction of a second, obtain morphometric 
and densitometric data on individual objects 
or entire fields, create automated "scripts" 
and much more. 

Four full frames of image memory and AT- 
based technology offer speed of operation, 
power of functions, high versatility, and ease of 
use. This unique modular approach means 

your imaging system never becomes 
obsolete. 

a Low-light-level microscopy 
a Morphometric analysis 
a Densitometric analysis 
a Cell tracking 
a Receptor binding autoradiography 
a Image ratioing 

AIC offers a full range of image analysis and 
processing systems, from entry level to 
complete multi-user work stations. Systems 
start at $14,500 and are fully upgradeable. 
Powerful processing and measurement 
functions are now within reach of those with 
relatively limited budgets. For more 
information and to arrange a demonstration 
by your local authorized dealer, call us at 
71 4/857-1269. 

See us at Booth 348, Society of Neuroscience, New Orleans, November 17-20 
and Booth 138-1 40, American Society for Cell Biology, St. Louis, November 16-20. 

ANALYTICAL IMAGING CONCEPTS 
12 WOODFALL, IRVINE, CA 9271 4 714/857-1269 
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Environmental impact of 
oil exploration 

A N important lesson has been 
learned from studies of changes 
that have taken place in an Alas- 

kan wetland area where oil exploration 
has continued along the Arctic coast for 
15 years: although the ecosystem was 
disturbed in ways that were predicted, 
these disturbances have induced wide- 
s read secondary damaging effects, not & of which were expected (page 757). 
Dust from road construction illustrates 
the point: it induced local thawin of 
the permafrost by a process called 8er -  
mokarst, which can be self-perpetuating 
and has led to erosion and flooding. 
Alterations to the land have affected 

lant life. Development of other wet- 
L d  regions is likely to induce changes 
similar to those seen at the Prudhoe 
Bay Oil Field; unforeseen problems 
probably will accompany exploration in 
drier areas. Walker e t  d. therefore rec- 
ommend more extensive planning and 
consideration of the long-range and sec- 

gional flora and 
jects-such as 
Interior's plan to lease 1.5 million acres 
of the Arctic National Wildlife Rehge 
for oil exploration-are approved. 

Surface solutions 

A N understanding of how ions are 
partitioned at interfaces is of 
considerable importance in ma- 

terials science, oceanography, electrical 
engineering, geochemistry, and other 
fields (page 783). Few techniques are 
available for investigating molecular 
structures at an interface between mate- 
rials in two phases. Hayes e t  d. show 
that, with synchrotron-based x-ray ab- 
sorption spectroscopy, technical diffi- 
culties at a solid-liquid interface can be 
overcome. The adsorption of selenite 
and selenate to the iron oxide goethite 
was studied in aqueous suspensions. 
Goethite is of significant geochemical 
interest, playing a role in the partition- 
ing of solids and water at the earth's 
surface. The selenium atom of selenite 

bonded directly with surface oxygen 
atoms of the oxide that were themselves 
bound to iron atoms; goethite and sele- 
nite thus formed a strongly bonded 
complex. In contrast, selenate retained 
an association with water molecules, 
bonding only weakly with goethite. The 
s ectrographic results complement and 
c !' arify chemical experiments that also 
demonstrate differences in adsorption 
behavior of selenite and selenate. 

Remembering odors 

M EMORIES of odors are stored 
on one side of the brain in 
young rats but can be re- 

trieved by sensory connections from 
either side of the body once the cross- 
brain physical connections (fiber sys- 
terns) have been established (page 786). 
Kucharski and Hall studied the storage 
and retrieval processes by which a re- 
ward of milk is linked in the rat's memo- 
ry with an odor; only one of the rat's 
nares was open during training and 
subsequent testing of its preference for 
scented or unscented shavings in its 
cage. In 6-day-old rats, the association 
could only be recalled if the trained 
naris was open; in 12-day-old rats, both 
trained and untrained nares could make 
the positive association. Bilateral re- 
trieval at 12 days was possible whether 
training had taken place that day or at 6 
days of age, indicating that new sensory 
connections can gain access to preexist- 
ing memories. The olfactory informa- 
tion was shown to remain localized only 
on the side of the brain where it was 
originally stored. 

Development of 
immunocompetence 

D IVERSE antibodies are generat- 
ed from rearrangements of V 
(variable), D (diversity), J 

(joining), and C (constant) germline 
gene segments and subsequent muta- 
tion events (page 791). Through these 
mechanisms, an enormous repertoire of 
antibodies ultimately becomes available 
to an individual, even though there are 

only small numbers of V, D, J, and C 
segments. The antibodies seem to arise 
in a programmed pattern such that, 
within a species, specific antibodies al- 
ways are found by certain stages of fetal 
development. Schroeder e t  d. show 
that, in a 130-day human fetus, from 9 
to 39 distinct V region genes are used 
for all antibodies that are made. This 
represents only a subset of the V genes 
that are available to the adult. One V 
gene that was found in several of the 
fetal antibodies was closely related to a 
V region that is found frequently in 
antibodies of fetal mice as well. This is 
evidence for systematic unfolding of the 
antibody repertoire and implies that the 
process may serve a functional or struc- 
tural role: it might provide developing 
individuals with reactivity toward com- 
monly encountered pathogens or might 
ensure that s cific, productive rear- 
rangements o Y genes will occur to gen- 
erate functional V-D-J-C sequences. 

Volcano ecology 

R ARE opportunities for studying 
how ecosystems develop and 
mature are provided by volcanic 

eruptions, because lava flows and vol- 
canic ash destroy lants in their paths 
and a succession o P new species can then 
grow on the lava beds (page 802). In 
Volcanoes National Park on the island 
of Hawaii, Vitousek e t  d. found heavy 
growth of an exotic tree, Myrica faya, in 
areas that had been cleared by volcanic 
cinders. Myrica faya had not been ob- 
served growing in the park before 
1961, even though it was brought to 
Hawaii from the Canary Islands and the 
Azores in the late 19th century. Symbi- 
onts of the tree actively fix nitrogen in a 
biologically available form, increasing 
the fertility of the soil; this enrichment 
is likely to open the way for other trees 
and plants, ones that cannot grow on 
nitrogen-depleted soil, to return to 

opulate the lava beds. Lewin discusses 
[ow invasions by Myrica faya and other 
flora have served as usel l  tools for 
analyzing the dynamic processes in- 
volved in conservation and ecology (p. 
752). 
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FPLC- 
DISCOVZERI1VG 
THE P O m R  
OFLC 

Why do so many researchers choose FPLCQD to 
separate biomolecules? 

The answer lies in a unique opportunity; 
FPLC enables them to use the full power of 
chromatography. 

The diversity of biomolecules challenges 
any researcher who is trying to purify a specific 
molecule from a complex mixture. With FPLC, 
you never have to settle for a sub-optimal 
method. You can choose between six key, high 
performance techniques, and through rapid 
separations and system automation, you can 
combine these techniques to full effect. 

But FPLC is not just a powerful com- 
bination of high performance separation tech- 
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niques. Many separations actually require steps using both AN F P U  SmEM W E S  YOU THE UNIQUE 
OPPOllTUNlTY TO COMBINE STANDARD 

standard and high performance media. Why not combine these WITH HW PERFORHAWE CIIROHMO~RATHY 

steps into one integrated scheme? With FPLC, you can com- 
bine the range and simplicity of standard chromatography, and 
the resolving power and speed of high performance chromato- 
graphy, into one system. Wll proven media based on Sephade 
SepharoseQD or SephacrylQD are especially useful in the early sta 
of purification and can be linked directly to high performance 
schemes. 

By combining the best of high performance and standa 
chromatography techniques together with full biocompatibility 
and genuine automation, FPLC is unique in the world of high per 
formance chromatography. FPLC is the ideal system for optimal 
and efficient biomolecule separation. 

Contact us today and let us prove how FPLC gives you the 
full power of chromatography. 

a Pharrnacia 
Pharmacla LKB Blotechnology Inc. 
800 Centennial Avenue 
Piscataway, NJ 08854 
Information: (800) 526-3618 
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Retroactive Prophets 

P eriodically society is confronted with a crisis in which new phenomena appear 
puzzling or incomprehensible when viewed through existing concepts. Each such 
crisis generates its own crop of self-appointed experts with fresh hypotheses and 

pathways to salvation. Whether it be Bhopal or Chernobyl or the crash of the stock market, 
one can expect sober-looking individuals to announce solemnly that the crisis could have 
been avoided if the world had listened to their analysis. The pronouncements each sound so 
reasonable and the solutions so simple that the listener wonders how responsible authorities 
could have failed to heed such sage advice. Yet, the different experts, with equally passionate 
conviction, advocate highly divergent solutions. The stock market crisis is a case in point. 
One group of financial experts says confidently, 'The deficit caused it"; others point the 
finger at trade imbalance, computers, arbitrageurs, the strong (or weak) dollar, or high (or 
low) interest rates. How should society distinguish between the true expert with a vision of 
the k r e  and the false prophets who are reciting hindsight? 

When new dichotomies confront existing concepts in science, experts in the area 
attempt to explain them from existing theory and, if unsuccessful, postulate new hypotheses. 
Since there are frequently competing hypotheses, ability to predict the outcome of 
experiments is usually the criterion by which the true prophet is selected and the correct 
theory verified. From atomic structure to genetic inheritance to the germ theory of disease, 
science has advanced by the sequence of confrontation, hypothesis, prediction, verification. 

In applying the scientific method to the stock market crisis, the first question should 
certainly be the ability to predict. And the criterion for expertise should depend on the 
answer to, 'What did you do with your stocks before black Monday?" Retroactive 
predictions of the "I told you so" variety coupled with simplistic solutions would be 
acceptable only if they had been acted upon before the trend became obvious. Otherwise, 
the listener could correctly conclude that the situation is more complex or less comprehensi- 
ble than the "expert" is claiming. A less dramatic version of this criterion is even easier to 
apply: after a particularly passionate exhortation for a specific course of action, the 
questioner could ask, 'What do you predict will happen to the market tomorrow?" In fact, 
many interviewees in the current crisis answered, "I can't tell" or "No one knows," 
essentially nullieing the oversimplified solutions they were advocating. 

The predictive criterion could be applied to many other social enterprises. Diagnosis of 
infectious disease is an area in which experts are almost invariably successful and nonexperts 
do not know where to begin. Parole boards could be tested with case histories of known 
criminals and asked to predict courses of conduct of these known parolees. Their predictions 
could then be compared with the actual outcomes to generate a "predictive quotient," like 
batting averages in baseball are computed to evaluate competence. Cost estimators for 
public projects, psychiatric experts who commit mental patients, legal experts who predict 
trial outcomes, and transportation experts who predict usage of public transportation 
systems are a few of the categories that instantly spring to mind for similar treatment. The 
day might come when one could look on the wall of a physician's office and see the 
predictive quotient of the ability to diagnose illness. Judges seeking office might have to 
produce their predictive quotients on cases in which they gave "good risks" suspended 
sentences or drunken drivers one more chance. (Asking editors to post track records on the 
great papers that they rejected is, however,,going too far.) 

This, at first, may seem utopian, but it is not only feasible but also appropriate for 
society to evaluate those who claim to be experts. 

De Toqueville noted that the public will choose to believe a simple lie in preference to a 
complicated truth. Sometimes we must face the fact that a situation is so complex that we 
cannot extract the causes immediately and devise simple solution. In other cases the cause 
will be sufficiently understood by experts so that certain courses of action are more likely to 
have good outcomes than others. Issues such as the dangers of microorganisms in the 
environment, immigration policy, nuclear arms control, surrogate motherhood, and the use 
of animals in research are some of the complex dilemmas in which some people are better at 
predicting the h u r e  than others. A track record in real prophecies that proved to be correct 
may help us select those who have a true vision of the future from those who are merely 
describing the  DANIEL E. KOSHLAND, JR. 
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When it comes to high-$ty peptides, 
Bachem wrote the book. 

A n d  the book, we're pleased to 
report, contains more information 
and is easier to use than ever. 

As in previous years, the Bachem 
Catalog has the most up-to-date line 
of Bioactive Peptides, Substrates 
and Synthetic Intermediates 
available. 

But the 1987-88 catalog has even 
more. We've added molecular 
weights for every product. We've 
added an easy-to-use alphabetical 
index. And to assist you in 
researchiig new products, we've 
added literature references on new 
peptides. 

In addition, the new Bachem 
Catalog features hundreds of new 
products, including: Magainins, 
H . d M a l i g n a n c y  
FUCW (1 -401, Q-- GVLe 
and specific antagonists for 
Vasopressin,~lzininand 
Bornbesin 

-s, - 
For a free copy of the new 

Bachem 1987-88 Catalog, call 
us today. You'll see that finding 
high-quality peptides is now easier 
than ever. 

b BACHEM 
FINE CHEMICALS 

BACHEM INC. 
31 32 Kashiwa Street, Tcfrance. CA 90505 

%P' IM (213) 539-4171 
91 0-347-7320 W E M  TRNC 

Telefax (21 3) 530-1571 

BACHEM (UK) LTD. 
69 High Street, &on Walden 
Essax CB1 0 1 M E land 
Telephone 0799 2365 
T M  617205 &&EM G Telefax (07991 26351 

PHIDEA S.R.L., In Italy 
Via Ariosto, 34,201 45 Milano, ltalia 
Tel. (02 4988405-434061 
Telex 3k1315 PHlDEA I 
Telefax (02) 4697387 
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The Clinical Spectrum 
Medical diagnoses sometimes depend on the ability to trace or detect 
minute amounts of biological species. N m  researchers at the General Motms 
Research Laboratories have developed a method of spectmmetry using 
a tunable diode laser that could lead to simples less costly, non-invasive 
diagnostic techniques. 

Enhanced Resolution I 
Wavenumber (cm-1) + 

- 15) 2pBaW Pi41 

Figure I: (Top) The absorption spectrum of CO 
obtained with a conventional spectrometer show 
ing the P series rotation-vibration transitions 
separated by about 4 cm-! (Bottom) The diode 
laser spectnrm centered at ICl60 P!I5) region 
showing the complete resolution of I C I 7 0  Pf9), 
JZCJW P(3) and 13CJ60 Pf4)  transitions. 

Figure 2: The second harmonic detection ofthe 
I3Cl60 and I2Cl60 as naturally pment in erhaled 
human breath. 

I n the process of living and grow- 
ing, the body routinely takes in 

chemicals in the air we breathe and 
the food we eat, uses them, and con- 
verts them into other chemicals. 
These chemical activities, there- 
fore, are often very good indicators 
of the health of the body or of its 
individual systems. The detection 
and measurement of particular 
chemical species is also of value in 
environmental, scientific and engi- 
neering studies. 

Radioactive isotopes of ele- 
ments in these chemicals have been 
extensively used as tracers. Many 
investigations, however, preclude 
their use either because no suitable 
radioisotope is available, or because 
radiation exposure raises health or 
environmental concerns. 

The use of stable, non-radio- 
active isotopes for detection and trac- 
ing predates that of radioisotopes. 
But routine application of stable iso- 
topes has been hindered by the lack 
of a detection method as versatile 

\Lavenumber Icm- ) - '  " ' '  '- 

Carbon monoxide in exhaled human breath. 
The scale has been expanded to show the excellent signal-to-no~se ratlo for 13C160. 

Other than removal of water vapor, no specific sample preparation or separation was needed. 

and simple as the scintillation count- 
ing used for radioisotopes. Mass 
spectrometry is the traditional 
method of detection of stable iso- 
topes, but it requires extensive 
sample preparation, expensive 
equipment, and a highly trained 
operator to distinguish and measure 
chemically different molecules of 
the same nominal mass-nitrogen 
gas 14N14N and carbon monoxide 
12C160, for example. 

It was this need for high reso- 
lution and greater versatility that 
prompted Dr. Peter S. Lee and 
Richard E Majkowski to develop a 
system for stable isotopic tracer 
analysis based on the molecular 
absorption of infrared light. A 
tunable, single-mode diode laser, 
developed originally by the Physics 
Department of the General Motors 
Research Laboratories to measure 
automobile exhaust gases, was used 
as the IR emitting source in what 
has proved to be a remarkably sen- 
sitive spectrometer. 

The infrared absorption spec- 
trum of molecules normally consists 
of transitions between series of 
vibration-rotation energy levels. 
When an atom in a molecule is 
replaced by an isotope of the same 
element, there is a shii  in the energy 
levels due to a change in mass. The 
resulting frequency shift in the tran- 
sitions forms the basis of the laser 
spectroscopic analysis system. 

In the case of carbon monox- 
ide, for example, there are six pos- 
sible forms of the molecule involv- 
ing stable isotopes: 12C160, 12C170, 
12C180, 13C160, 13C170, and 13C180. 
Consequently, there would be six 
sets of overlapping spectral lines. 
Within a region of 1 cm-l, there can 
be lines from several isotopic mole- 
cules, with as little as 0.1 cm-' or 



The spectral resolution (the laser 
linewidth) is typically better than 

cm-l, which is orders of magni- 
tude less than the isotopic line 
spacings. Since the diode laser is 
tunable, it can be centered in a 
region where the absorption lines 
of several isotopic molecules can 
be scanned within a single longi- 
tudinal laser mode (Figure 1). 

I n the initial experimental sys- 
tem, the source of the monochro- 

matic IR radiation was a diode laser, 
made out of a single crystal contain- 
ing layers of doped lead telluride 
and a lead-europium-selenium-tel- 
luride alloy. The IR light was col- 
limated through a cell containing 
the sample to be studied and then 
focused onto an IR detector. 

The cell was designed to have 
two optical path lengths that can 
be varied so that isotopic molecules 
with vastly different abundances 
can be determined from the measure- 
ment of the incident and transmit- 

tracers is already well estabiished:' 
says Dr. Lee. "The potential is just 
as great for stable isotopes if more 
versatile analytical methods are 
made readily accessible. 

"F'ackaged as a simpler, f i v e l y  
inexpensive instrument, a tunable 
laser IR system could be adapted 
to many clinical tests-for fat mal- 
absorption, ileal dysfunction, small- 
intestine bacterial overgrowth, alco- 
holic cirrhosis and liver function, 
lung function, nutritional assess- 
ment, and diabetes, to name a few. 

"Diabetes could be diagnosed 
from the lung exhalate of a subject 
who had been fed a stable isotopi- 
cally tagged sugar sample. No tak- 
ing blood, no long waits, no radiation 
health and safety concerns. 

"Simpler isotapic tracer mea- 
surements could broaden the scope 
of tracer methodologies, could 
supplement some of the radioiso- 
tope studies now common, and 
could have significant economic 
implications? 

ted laser intensities. U.S. Patent 
4,684,805 covers this spectroscopic General Motors 
detection system. 

The laser system can be made 
extremely sensitive using wave- 
length modulation and harmonic 
detection. Figure 2 shows the detec- 
tion c$ 13C160 in exhaled human 
breath, where 13C160 is naturally 
present at a typical level of 1 to 10 
parts per 100 million. 

The present system can be 
used to measure stable oxygen iso- 
topes in biological and organic sam- 
ples that can be converted into CO. 
However, the method is applicable 

I 
to any sample that can be converted 

THE 
MEN 
BEHIND 
THE 
WORK 
Dr. Peter S. Lee (right) is a Senior 
Staff Research Scientist in the Bio- 
medical Science Department at the 
General Motors Research Labora- 
tories. He received his undergrad- 
uate degree in Chemistry from the 
National Taiwan University. Dr. Lee 
also holds a Ph.D. in Physical Chem- 
istry from the University of Illinois 
at Urbana-Champaign. His current 
research interests at GMRL include 
the study of biosensors and laser 
spectroscopy along with his work 
in stable isotopes. Dr. Lee came to 
GM in 1977 from the University of 
Illinois Medical Center in Chicago. 

Richard E Majkowski was, at 
the time of the work described here, 
a Staff Research Scientist in the 
GMRL Physics Department. Both 
his B.S. and M.S. degrees are from 
the University of Detroit in Phys- 
ics and Mathematics. His research 
interests have included emission 
spectroscopy, coherent optics, holog- 
raphy and laser spectroscopy. Dick 
joined General Motors Research 
Laboratories in 1955 and retired in 
September, 1987, to become a Pro- 
fessor of Physics at Lawrence Insti- 
tute of Technology. 
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Analysis of E. coliribosofnal proteins by Analysis of human serum by immuno- Analysis of E. colipmteins by 2D PAGE Characterization of a clarified cell homo- 
SDS-PAGE with subsequent coomwsle eiectrophoresis with subsequent coo- with subsequent sikemhining. Sample to genate by electrophoretic Wration prior 
staining. Sample to result: 60 min. m a s k  staining. Sample to result: 65 min. result: 2.5 hr. to purification. Sample to result: 90 min. 

Optimizing a pepsin digest of Murine I& 
Mab with SDSPAGE. Fmm sample to 

resuk 60 min. 

Analysis of peptides from an eady step in 
the production of rH-growth hormones by 
SDS-PAGE. Sample to resuk 90 min. 

1 Perform these ., ,- separations in 

.rc 
3 -r m .  20-60 minutes: - - - .cc 

' IEF - C. 2DPAGE 

9 

Gradient PAGE - 
Tiiration curves 
Homogeneous PAGE 

*-k ,. 
i - ,  

' RlEandClE 
Analysis of DM4 fragments from various 
digests by PAGE with subsequent silver 
staining detecting 75 pg. Range: 10 to 
2 000 bp. Sample to resuk 70 min. 

All with PhastSystemn, the high-&- 
ution electrophoresis system for incom- 
parable speed and versatility in the modern 
laboratory. 

When PhastSystem completes the se- 
paration under strict microprocessor 
control it develops the PhastGelm se- 
paration media. W~th automation and high 
temperatures, PhastSystem has stream- 
lined performance: 

2D analysis of a membrane protein frac- Analysis of oiigonucleotldes synthesized 
tion from Mycoplasma hyorhinis. Sample on Gene Assembler and p u m  on Silver staining in 60 min 
donated by K-E Johansson NVI, Upwla, FPLCB (Phannacial. With silver stalning, Coomassie staining in 30 min 
Sweden. Sample to result: 2.5 h. results were obtained in 90 mln. 

Regardless of your application, with Phast System you can 
use your time to concentrate on resubno t  on methods. 
Now you can quickly and easily analyze proteins, DNA frag- 
ments, peptides, and oligonucleotides on one system. 
For real freedom of choice in separation and development, 
try PhastSystem. 
For detailed information please contact Pharmacia. 

Pharmacia products will be on display at ASCB - Booths 621, 623, 625 
Circle No. 97 on Readers' Service Card 

Pharmacia LKB Blotechnology Inc. 
Piscataway, New Jersey 08854 
Information: (800) 526-3618 

In NJ: (201 ) 457-8000 Pharmacia 



Now you've got five ways to words, charts and technical diagram. and white slide film offering a wide 
Ancr High Contrast PolaChrome- range of gray tones; PolaGraph, a make great presentations* for color enhanced reproduction In house. In minutes. of photomicrography, corn- 

With Polaroid's complete line puter graphics, drawings, and 
of 35mm instant slide films, you can other scientific data. 
document or present all kinds of The other 
scientific information quickly, easily three films 
and cost effectively. are:  PO^, /$ii There are five films to choose a general 
h m  including our two newest.  hose, 
PolaBlue - for brilliant, rofessional- continuous P *."' quality white-on-blue s des of tone black 

foranytypeof 
_ ientific recording. 
five films can be usec 



PolaC hrome PolaPan PolaGraph 

with any35rnrn SLR camera. Plus 
you can easily prepare the slides 
yourselfin minutes with the motor- 
ized PowerProcessor or the manual 
AutoPrucessor and the Illuminated 
Slide Mounter. 

The advantages are clear. 
There's no waiting for outside lab 
processing. You never have to pay a 
premium for rush services. You get 
immediate results. And you can 
make last minute corrections. Plus 
you have the security of knowing 

that all your proprietary information 
is kept in house. 

So next time you need to show 
what's on your mind, remember the 
instant solution- Polaroid. 

For more information or the 
name of the dealer nearest you, 
call toll-free 800-3435000,8 am. to 
8 p.m. Eastern Time. 

= Polaroid 

--------------- 
r ~ o r  more information about ~olaroid ! 35- Instant Slide Films and 
I Processors mail this coupon to 
I Polaroid Corporation, De t. 685, I' ! P.O. Box 5011, Clifton, N 07015. I Name SC 1U6 

i company 

I Address 

j City 

I State ZIP 

I Telephone 
I "Polaroid,""Polaehrome:'"~lapan,"mn~"Polapph"" 

PolaBlue"" @ 1987 Polarold Corporat~on r--------------- 
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Computerizes your REFERENCES YOU can know what's left to 
and prepares your BIBLIOGRAPHIES spend TODAY, not a month 

from now! Tracks spending 
Maintains a data base of references as it happens. Prints on your 
Searches for any combination of authors, years requisition forms. Maintains 
of publication, reference title, publication title, ustomized vendor catalogs. And 
keywords or abstract reconciles to university ledgers. 
Formats bibliographies exactly as you want them 
Reads your paper, inserts citations into the paper, 

Downloads references from MedLine data bases 
such as NLM, BRS and DIALOG (optional) 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . 
Project personnel costs one month 

or several years ahead! Uses complete 
record of Salary & Fringe activity. Change the 

RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . salary distribution to grants with a touch of a key. 
Automatically re-computes personnel balances to 
end of grant. Posts projections to Grant Manager. 

VAX/VMS (native mode) . . . . . . . . . . . . N I L E S  & A S S O C I A T E S  
"Making the Business of Science Easier" 

M ~ Y ~ U  ' 15w a DEMO 
2200 Powell, Suite 765 

322 Prospect Ave., Hartford, CT 06106 

Quickly and accura, 
digrtize, measure a 
photomicrographs, 
X-rays. maps. and more - using Save hundreds OF hours annu 
your own PC. manual measurement t echn~~u ra  

Areas, lengths, angles, end slopes Automate complex analyses Comes 
X.Y drgrtrzrng complete with soFtware, choice OF 
User-deFrned units digttizrng tablet, money-back guarantee 

m Standard ASCII data output and Full year hardware warranty. 
(use m Lotus. dBase, etc.) 
Keyboard macros 

m User-defined data transForms 

740 Circle No. 139 on Readers' Service Card Circle No. 123 on Readers' Service Card 

nd analyze 
strip char1 

ma-ScanrM 
available 
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When it comes to research 
don't f i i t  vow m throwh the information maze. 

If finding the right information on the 
latest patents, products and markets in 
biotechnology seems confusing, or if it 
takes too much valuable time, then you 
should know about DIALOG? 

Now you can quickly find the 
right information in databases such as 
CA SEARCH, with instant access to mil- 
lions of articles indexed by Chemical 
Abstracts Service. 

Or in SCISEARCH, offering a 
multidisciplinary index to the literature 

of science and technology. Or in BIOSIS 
PREVIEWS, providing worldwide 
coverage of research in life sciences. 

And in EXCERPTA MEDICA, a 
leading resource for biomedical research. 

In fact, DIALOG saves valuable 
research time by giving you instant 
access to over 275 databases with infor- 
mation on literally millions of products 
and much more. So you'll spend less 
time in the library and more time doing 
what you do best. 

Finish 

T - 

Your company may already be 
using DIALOG. Check to see.To get 
acquainted, DIALOG offers $100 worth 
of free time to first time users. Just 
call 800-3-DIALOG. Or write DIALOG, 
3460 Hillview Avenue, Palo Alto, 
CA 94304. 

M W 6 1 N F o w m o N  SERvIcEs, INc. 
A SUBSIDIARY OF LOCKHEEDCORP 

The world's largest online knowledgebank. 

80013-DIALOG 
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The Collected Papers of Albert Einstein 
Volume I. The Early Years: 1879-1902 

John Stachel, Editor David C. Cassidy and Robert Schulmann, Associate Editors 

P rinceton Universi- 
ty Press is proud to 
announce the publi- 
cation of the first 
volume of one of the 
most ambitious pub- 
lishing ventures ever 
undertaken in the 
documentation of the 
history of science. 

The Collected Papers 
of Albert Einstein will 
contain over 14,000 
documents and will 
fill more than forty 
volumes. Sponsored 
by the Hebrew Uni- 
versity of Jerusalem 
and Princeton Uni- 
versity Press, and located at 
Boston University, the Einstein 
project will make available a 
monumental collection of primary 
material. 

Selected from more than 45,000 
documents, The Collected Papers 
will provide the first complete 

P icture of a massive written 
egacy that ranges from Einstein's 

first work on the s ecial and 
general theories o f relativity and 
the origins of quantum theory to 
expressions of his profound con- 
cern with civil liberties, Zionism, 
pacifism, and disarmament. 

Volume I be ins with Einstein's d birth and en s as he enters his 
first full-time job in the Swiss 
patent office. Of the 142 docu- 
ments reproduced here, ap- 
proximate1 two-thirds were 
discovered& the editorsand 

Einstein's classmate in Zurich 
and his future wife. %ken 
together, these letters and other 
previously unpublished docu- 
ments contained in this volume 
provide an entirely new view of 
Einstein's youth. 

Every document in The Collected 
Papers will appear in German or 
in the language in which it was 
written, while the introductions, 
headnotes, footnotes, and other 
scholarly commentary will be in 
English. Purchasers of Volume I 
may also purchase English trans- 
lations of the documents that do 
not appear in English. These are 
available in an accompanying 
paperback volume or in 
microfiche. 

''This volume. . . is not merely 
a documentary record of  young 
Einstein's studies and his painful 
search for a bb. It is also filled with I o en, lively etters to family, joyful 
gscnptions of tramps in the Alps 
and, most of all, an extraordinary 
set of  letters between Einstein 
and Mileva Man'c, the young 
Serbian ph sics student whom 
he married:. . . 

This first installment appears 
more than 30 ears after the great 
man's death, g ut it has been worth 
waiting for. . . .This ele antly, 
scrupulously prepared Lh is (a] 
paradigm of academic publishzng 
at its best." 
-Raymond Sokolov, 
The Wall Street Journal 

LThe letters] "have transformed 
w at had promised to be a rela- 
tively routine scholarly enterprise 
into a fascinating, almost hypnotic, 
and, above all, extremely moving 
human document." 
-premy Bernstein, 
T e New Yorker 

"Einstein wished no monument; 
this monument is the one he would 
have accepted. . . . The volume is 
attractive, the editing perceptive 
and informative without beinn in- 
trusive; the translation, an e&rely 
appropriate and insightful com- 
promise between the literary and 
the literal." 
-International Journal of 
Theoretical Physics 

Cloth: 
$52.50 ISBN 0-691-08407-6 

Cloth copy and paperback translation: 
$75.00 ISBN 0-691-08475-0 

Cloth copy and microfiche translation: 
$62.50 ISBN 0-691-08463-7 

- - -- -. .- - - - - 
A subscription to The Collected 
Papers ofAlbert Einstein, begin- 
ning with Volume I, is available 
at a 10% discount to subscribers 
in the U.S. and Canada. I - - - - --- - 

To order, call (609) 896-1344 
Available at your local bookstore 

Princeton University Press 
41 WILLIAM ST. - PRINCETON, NJ 08540 
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A 
SOFTWARE 

I TADPOLE I11 I 
Update of popular numeric 
databaselstatistics package for 
IBM PC 
NOW WITH GRAPHICS!! 
NEW! Graphics including histograms, 
line graphs, scatter plots, pie-charts. 
NEW! Extrastatistics including 3-way 
ANOVAand Multiple Regression with up 
to nine variables. 
NEW! Enhancea data i n p ~ t  ana ea tiny. 
NEW! Help information ava' ao e on 
screen at any time. 
NEW! Manual totally re-written with the 
new user in mind. Com~rehensive 
examples given. ' 

TADPOLE Ill is  a database: Each 
TADPOLE database can have up to 9993 
records with 60fields per record. Each 
field has adescriptive name and can 
store a real number (decimals and 
negatives included). Exclusive, inclusive 
and relationship sorting of records can be 
performed for printing or statistical 
analysis. TADPOLE can also handle 
missing data, verify records, restructure 
or merge databases, transfer data to 
mainframes and capture data from ASCll 
files including LOTUS 1-2-3 PRN, 
TADPOLE provides maximum possible 
securi for our data. 
TADPXLE il i s a  statlstlcs package: 
Data can be downloaded from the 
database or ke ed directly into the 
statistics mod& (and stored if need be). 
Arithmetic transformation can be done 
(logs, rwts, powers, reciprocals, multiply 
by factor). Statistics include: 
Descriptive: Mean, standard deviation, 
standard error, skewness, kurtosis, 
minimumimaximum plus range, median, 
frequency analysis. 
Parametric: Student t test for paired and 
unpaired data, linear regression, 
correlation, ANOVA (1,2 or Sway). 
Non-parametric: Contingency tables (chi- 
squared 2 x 2  or NxK, Fisher exact test, 
McNemar test for the significance of 
mange], onewnple m-sq~ared, Mann- 
Wn'tnev U test, W coxon s aned-ranrts 
matched-pairs test, Spearman rank 
correlation coefficient, Kendall rank 
correlation coefficient, Kendall coefficient 
of concordance, Kruskal-Wallis one-way 
analysis of variance, Friedman two-way 
analysls of variance, Mantel-Haenzel 
survivorship (Logrank) test. 
For comprehensive non-linear curve- 
fittina, TADPOLE Ill files can be 
traniferred to ENZFIllER, which is also 
available from Elsevier-BIOSOFT. 
Manual plus two 5.25 Roppy disks 
for IBM PC series (256K RAM 
minimum, DOS 2.0 or later). Adapter 
required for graphics (CGA, EGA or 
Hercules GAL US $249; UK M 2 5  
Existing users send master disk lus 
US $60 or UK f30for new manuarplus 
two new disks. 

I AUTOBIBLIO I 
Bibliographic storage and 
retrieval system for the Apple 
Macintosh 
AUTOBIBLIO stores references and 
enables their selection, recall and 
printing in required formats. You can 
create your own database of literature 
references and automaticallv incornorate 
those cited in your papers i i the  

' 

bibliography listing. 
AUTOBIBLIO 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 ASCll files 
and also text prepared with Microsoft 
Word. The lists are stored on disks as a 
Text file and can be edited by 
wordprocessors. 
MakeBlblio prepares the final 
bibliography in the format required by 
any chosen journal. You can store on 
disk the formats required by your 
favourite journals. 
EditRef prepares the database of 
references. It can cope with authors who 
write several papers each year, and with 
book references. References can be of 
any size and you can move records from 
one file to another. There is a search 
facility enabling you to find references 
containing any given term, author, year, 
etc.~n your database. 
Manual plus 3 . 5  disk for Apple 
Macintosh computer (requires 
two sinale-sided (400K) drives or 

KINETIC, EBDA, 
LIGAND, LOWRY 

I I 

A collection of radioligand 
binding analysis programs. 
Version 3.0 with improved data 
handling etc. Now available for 
ADDle Mac and IBM PC 
Kinetic by G A McPherson calculates 
association and dissociation rate 
constants for radioligands using a 
weighted non-linear iterative curve fitting 
technique. 
EBDA by G A McPherson and LIGAND 
by P J Munson and D Rodbard (modified 
by G A McPherson) are for analysing 
equilibrium studies. EBDA performs the 
preliminary analysisof both saturation 
and competition studies, including 
conversion of dom into concentrations. 
graphca transforrnatlon of aata to provide 
nlt al est~mates r e q ~ ~ r e d  by L GAND and 
a nJmDer of other data anaiys s hnct~ons 
LIGAND then uses disk files created by 
EBDA to obtain final parameter 
estimates using weighted non-linear 
curve fitting techniques. 
LOWRY by G. A McPherson calculates 
protein concentrations measured by the 
standard technique of Lowry etal. 
(1951). A h  perbalic equation is used to 
fit the standYard curve and calculate 
concentrations of unknown samples. 
All these programs have been described 
in J Pharmacol Methods 14; 213,1985. 

onedo~blesided(800~) drive as I Manual plus 5.25 disk for IBM PC (256K 
minimum configuration; hard disk RAM min~mum; DOS 2.0 or later; 
desirable for large files (5000 raph i i  card. Hercules or CGA) or Apple 
references) u s $ i a ;  UKf70  I Lacintosh price; US$199; UK!% 

Orders from individuals must be accom anied by payment as follows: 
1. Cheque: made out tolElsevier' in "!dollars or pounds sterlin 
2 Credit card: We accept Amex, Visa and Accessi~aster card i f~ rocard  Please give card 
number, expiry date, issuing bank (if appropriate), the cardholder's name and address and 
signature. 
Recognised institutions will be invoiced: terms strictly 7 days net. 

Elsevier-BIOSOFT JIC), 52 Vanderbllt Avenue, New 
York. NY 10017, U4.A. 

Elsevier-BIOSOFT, 68 Hills Road, CambridgeCB2 1LA, U.K. 

I ENZFITTER I 
Professional curve fitting with 
IBM PC 
ENZFllTER fits sets of experimental data 
by non-linear regression (Marquart 
algorithm) toone of several different 
eauations orovided. If the eauation or 
transformat on  yo^ reqL re is not on tne 
I st Delow, YOL can aad yoJr own w th the 
Integrated e q ~ a t ~ o n  eaitor ana store 11 on 
disk. 
The results are presented in tabular and 
graphic form, with a presentation quality 
screen-dump facility available for Epson- 
compatible printers and the Hewlett 
Packard Laserjet. Extra sets of data and 
transformediderivative plots of the same 
data can be shown on screen at the 
same time. You can draw one graph next 
to another for cornoarison. To distinauish 
data sets, you can'select a variety of  
symbols, semi-continuous lines and add 
your own labels (including some Greek 
alphabet characters). 
ENZFll lER can be set up to perform 
robust weighting (removal of outlying 
data) and to run in batch mode 
(performing several analyses 
automatically, without user intervention). 
All results can be sent to a printer or to 
disk. 
ENZFll lER provides sophisticated entry 
and editin facilities for data and it will 
also read %scII files including LOTUS 
1-2-3 PRN. 
ENZFllTER is oresented in menu form. 
w In w'naows aria context-senst~ve he p. 
It s ~ p p o m  Hercules, Color and Enhanced 
graphics cards. 
Equations fined: 
Linear regression 
pKa determination 
Michaelis-Menten kinetics 
Ligand binding (1 or2sites) 
Single, double or tr~ple exponentialdecay 
Ist order rate equation 
Hill equation 
Transformedlderivatlve plots fifted: 
Residuals 
Scatchard 
Eadie 
Lineweaver-Burk 
Semi- Logarithmic 
LinearisepKa 
Manual plus 5.25 Roppy disk 
for IBM PC (384K RAM min; 
DOS 2.0 or later: IBM CGA or EGN 
Hercules GA). Optional rinter 
(recommended) ~!$199; U K B 9  
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to Boston and learn what's going on at 
the frontiers of mathematics, physics, 
astronomy, geology, and many other 
fields. Hear what's happening in agri- 
culture, psychology, and anthropology. 

Annual Meeting Listen to discussions about arms con- 
trol, ethical issues in science, problems 
of world hunger, and issues in scientific 
education. Bring your questions and get 

Boston, 11 - 15 February 1988 

Preliminary Program 
t's all here. Everything you always 
wanted to know about science but 
didn't know who to ask. Major lec- 

tures deal with molecular biology, 
human generation, unemployment, 
AIDS, proteins, marine ecosystems, 
mathematics, and gene mapping, and 
related social and scientific issues. More 
than a hundred symposia in all the ma- 
jor disciplines summarize the latest re- 
sults on the frontiers of the physical, 
life, and social sciences and focus on 

the implications of science for society. 
Seminars provide in.depth discussions of 
cutting.edge research in reproductive bi- 
ology, the protein folding problem, and 
marine ecosystems. Workshops provide 
information about how to communicate 
science to various audiences and 
about nuclear arms and AIDS overseas. 

It's all here in what has been called 
the World Series of Science. And, if 
you will permit me to mix my meta- 
phors, the ball is in your court. Come 

some answers. G p a n d  Gour disciplinary 
knowledge and your personal horizons 
as vou consider the world of science and 
its ;elationship with society. 

For your comfort and convenience, 
all meeting activities will be held in 
two immediately adjacent facilities, the 
Sheraton Boston Hotel and the newly 
remodeled Hynes Convention Center, 
both just a short distance from Boston's 
Copley Place. You can reserve a room 
at the Sheraton Boston or the nearby 
Boston Marriott at the special AAAS 
meeting discount, travel to the meeting 
via American or Piedmont airlines at 
special low fares, and spend a week in 
February basking in the warmth of in- 
tellectual stimulation. Just fill out the 
forms at the end of this program sec- 
tion. We'll see you in Boston! 

- ARTHUR HERSCHMAN 

Plenary Lectures 
Keynote Address: Molecular Biology Health, U. S. Public Health Service, U. S. Academy of Sciences of the USSR, 
Reaches Maturity (211 1,  Thul8:30pm) Dept. of Health and Human Services) Moscow) 
David Baltimore (Director, Whitehead origami of proteins ~ 1 1 3 ,  Sat/lpm) Mathematics and Physics: Uneasy but 
Institute for Biomedical Research and Pro- 

Jane Richardson (Medical Research Preordained Collaborators (2114, Sun1 
fessor of Biology, MIT) 

Associate Professor, Depts. of Biochemistry lpm) 
Human Generation: Fact, Foible, and and Anatomy, Duke Uniu. Medical Cen- Raoul H. Bott (Professor of Mathematics, 
Fable (211 2 ,  Frillpm) ter, Durham, NC) Haruard Univ. ) 
John D. Biggers (Professor of Physiology 
and Biophysics and Member, hboratory of Scaling Pattern and Process in Marine AAAS President's Address' Voices 

Human Reproduction and Reproductive Bi- Ecosystems (2113, SatIlpm) from the Pipeline (2114, Sunl8:30pm) 

ology, Harvard Univ. Medical School ) Robert E. Ricklefs (Professor, Dept. of E. Widnull (AAAS President and 
Biology, Univ, of Pennsylvania, Philadel- Abby Mauxe Professo" of 

The  Economics of Unemployment (21 phis) Aeronautics and Astronautics, MIT) 
12, Frillpm) 
hwence H. Summers (profenor George Sarton Memorial Lecture (21 Gene Mapping and the of Dis- 
Economics, Harvard Univ. ) 13, Satl8:30pm) ease: "Reverse" and "Forward" Genet- 

ics of Chronic Granulomatous Disease Stephen Jay Fould (P~ofessor of Geolo- 
(CGD) (211.5, Mon/lpm) Current Issues in (2112' Fril gy, Agarsix Museum of Comparatib~e zooi- 

8:30pm) ogy, Harvard Uniu. ) Stuart H. Orkin (Leland Fikes Professor 
C. Everett Koop (Surgeon General, Dep- of Pediatric Medicine, Harvard Univ. 
utv Assistant Secretarv of Health, and Di- Soviet Science (2114, Sunllpm) Medical School and Division of Hematolo- , J 

reEtor of the Office of ~nternatiokl Yevgeny Velikhw (Vice-president, gy, Children's Hospital, ~ o s t o i )  
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Don9t Miss the AdUS 
Science & Technolow Exhibition 

AAAS Annual Meeting + Hynes Convention Center + Boston 

Discover new products and services. See on-line demonstrations, examine new textbooks and resource 
materials, and meet face-to-face with representatives from more than 50 publishing companies, computer 
software manufacturers, government agencies, scientific associations, and other science-oriented 
organizations. 

Friday, 12 February ................ 10:OOam-4:OOpm & 5:30pm-7:30pm* 

Saturday, 13 February .............................. 10:OOam-4:OOpm 

Sunday, 1 4  February ................................ 10:OOam-3 :00pm 

While in the exhibit hall, be sure to see the special demonstrations of the new high temperature 
superconductors-compliments of Argonne National Laboratory. 

AAAS invites all Annual Meeting registrants to attend a reception in the exhibit hall on Friday evening from 5:30 to 7:30. 
Refreshments will be served. 

818 SCIENCE, VOL. 238 



Physical Sciences 
& Technology 

10. Frontiers of the 12.6. Technology and the Social Con. 
text: A New Partnership (2115, Monl 

Physical Sciences pm). Educational software; computer- 

10.1. Frontiers of the Physical Scien. 
ces, 1988 (2113, Satlam-pm). Number 
theory; climate change; particle physics; 
life processes; cosmic strings; remote 
sensing. 

10-2. Soviet Science (2114, Sunlam). 

1 1. Mathematics 
1 1.1. American Mathematics Entering 
Its Second Century (2113, Satlam-pm; 
2114, Sutllam.pm). Mathematical mod- 
eling; groups, symmetry, and ran- 
domness; spaces of dimensions two, 
three, and four; mathematics and the 
physical sciences. 

12. Computing; 
~ n t e l l i ~ e n t  Systems 

12.1. Logic Programming: PROLOG 
and Beyond (2112, Frilpm). Current 
systems; extensions of Horn Logic; im- 
plementation; semantic frameworks. 

12.2. Expert Systems and the Law 
(2113, Satlam). Risk assessment, man- 
agement, and allocation; responsibility. 

12.3. Expert Systems in Development: 
Advances and Applications (2113, Sat1 
pm). Agrotechnology transfer; univer- 
sity curricula; data base access; water1 
sanitation budgets; medical diagnosis. 

12-4. The Role of Uncertainty in 
Computer Performance Modeling 
(2114, Sunlpm). Probabilistic modeling 
of workloads; optimization of work- 
scheduline aleorithms and data struc- 

supported collaboration; social aspects 
of long-distance networks. 

13. Physics 

13.1. The New Atomic, Molecular, 
and Optical Physics and Its Impact on 
Society (2113, Sat1am.pm). Hydrogen 
bonds; lasers in med~cine, propulsion, 
and surface sclence; femtosecond and 
nonlinear optlcs; directed energy 
weapons. 

13-2. Nuclear Physics: From Quarks 
to Supernovae (2114, Sunlam). 
Electromagnetic structure; hadron~c 
matter; heavy- on collisions; supernova 
collapse. 

13.3. New Facilities for Condensed 
Matter Physics (2114, Sunlpm). Syn, 
chroton, advanced neutron, low- 
temperature, and high magnetlc field 
facilities. 

13.4. The New Superconductivity 
(2115, Monlam-pm). Chemistry; 
superconduct~vity theory; small- and 
large-scale applications. 

14. Astronomy; 
Space Science 

14- 1. International Cooperation on 
Large-Scale Space Ventures (2112, Fril 
am). Manned Mars exped~tions; lunar 
base; political routes. 

14-2. Supernova 1987a: A New Star 
for Astrophysics (2112, Frilpm). L~ght;  
neutrinos. 

14.5. The Solar.Terrestria1 System 
(2115, Monlam). Solar activity; inter- 
planetary medium; magnetosphere, 
atmosphere, and ionosphere responses. 

15. Geology & 
Paleontology 

15.1. Earth in the Universe: EX- 
traterrestrial Effects on Our Planet 
(2114, Sunlam-pm). Astrophysical in, 
fluences; catastrophic bombardment. 

15.2. Decade of North American 
Geology: New England and Maritime 
Canada Highlights (2115, Monlam). 
Appalachians; seismicity; continental 
shelf. 

15.3. The Dawn of Animal Life; or, 
Aliens Here on Earth? Paleobiology of 
the Ediacaran Fauna (211 5, Monlpm). 
Taxonomy; preservation of specimens; 

community trophic structure. 

16. Atmospheric & 
Hydrospheric 
Sciences 

16.1. Prospects for Mitigating Climatic 
Warming by Carbon Dioxide Control 
(2112, Frilam). Nuclear process heat; 
emissions reduction; global reforesta- 
tion; enhanced blolog~cal productiv~ty. 

16.2. Antarctic Ozone Depletion 
(2112, Frilpm). Three decades of obser- 
vatlon; alrcraft and satell~te use; chem- 
~ c a l  processes; environmental policy 
~mplications. 

16.3. The Arctic Ocean and Its Global 
Context (211 3,  Satlam). 

16.4. Prediction in Atmospheric Scien. 
ces and Relations to Other Disciplines 
(21 13, Satlpm). Pred~ctlon c a p a b ~ l ~ t ~ e s  
for atmospher~c and oceanic events; 
comparison w ~ t h  models and methodo- 
logies from other disciplines. 

17. Arms Control & 
National Security 

" c, 

tures. 14.3' The New Big Eyes (21131 17-1. Directed Energy Weapons (2112, am). Des~gn; fundlng; construction 
12-5. Cognitive Engineering: Under- plans. Frilam). Reports from the Amer~can 
standing Human Behavior in Complex Physical Soc~ety, Office of Technology 
Worlds (2115, Monlam). Modellng hu- 14.4. Our Home Galaxy: Exploring Assessment, and Strateg~c Defense Ini- 
man performance; safety; supervisory the Milky Way (2113, Satlpm). Age; tlatlve Organlzatlon; arch~tectural 
control; workstation des~gn concept. format~on; core power. ~ssues; part~cle beam weapons. 
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17.2. Arms Control at the Crossroads 
(2112, Frilpm). Crisis stability; Strategic 
Defense Initiative; peace strategies; 
armament reductions. 

17.3. The New Force Reduction 
Negotiations in Europe: Problems and 
Prospects (2113, Satlam). 
After INF; West German perspectives; 
French role; U.S. goals. 

17.4. China and Arms Control (2113, 
Satlpm). Strategic forces modernization; 
nuclear strategy; attitudes toward inter- 
national arms control efforts; China as a 
nuclear supplier. 

17.5. Nuclear Risk Reduction Cen. 
ters: An Operational Evaluation of 
Their Potential Effectiveness (2114, 
Sunlam). 

17.6. Defenses Against Nuclear 
Weapons: Strategic Defense Initiative, 
AntLTactical Ballistic Missile, and Air 
Defense Initiative (2114, Sunlpm). 
Ballistic missile defense; tactical missile 
defense in the Middle East and Europe; 
air-launched strategic nuclear weapon 
defense. 

17.7. From MaRVs to Microwaves: 

Future Nuclear Weapons and the 
Arms Race (2115, Monlam). Mobile 
missile survivability; feasibility of effec- 
tive ballistic missile defenses; new war- 
head designs; third-generation nuclear 
weapons. 

18. Science & 
Technology 
Policy 

18.1. Science in Chile: A New Phase 
(2112, Frilam). U.S.-Chile scientific 
cooperation in biomedical research, 
seismology, marine science, arid lands, 
minerals, biotechnology, and micro- 
computer education. 

18.2. Science Advice to the Next 
President of the United States (2113, 
Sat1am.pm). Function and quali- 
fications; relation to the President and 
Congress; liaison with universities, in- 
dustry, and the science community. 

18.3. Public Participation in Decision 
Making for Science and Technology: 
Methods, Opportunities, and Pitfalls 
(2114, Sun1am.pm). Nuclear power; 
international efforts; biotechnology; 

i f  Sciences & 
Tehnolom 

20. Frontiers of the 
Life Sciences 

20-1. Frontiers of the Life Sciences 
(2114, Sunlam). Cancer ontogeny; neu- 
ral basis of memory; plant resistance 
mechanisms; genetic basis of biological 
rhythms. 

21. Frontiers of 
Reproductive 
Biology 

2 1 1. Seminar: Frontiers of Reproduc- 
tive Biology (2112, Frilam-pm; 2113, 
Satlam.pm; 2/14, Sun1am.pm). (See 

description in the Seminar section of 
this issue, pp. 824. ) 

22. The Protein 
Folding Problem 

22-1. Seminar: The Protein Folding 
Problem (211 2, Frilam~pmleve; 211 3, 
Satlam-pm; 2114, Sunlam-pm). (See 
descr~ptlon in the Sem~nar sectlon of 
this issue, pp. 824. ) 

23. Frontiers in Marine 
Ecosystem Research 

23.1. Frontiers in Marine Ecosystem 
Research (2112, Frilam-pm; 2113, Sat1 

mediation; state science academies; 
museums. 

19. Popular Science 
19.1. Chemistry Is Fun! (211 2, Fril 
am). Interactive and classic classroom 
demonstrations. 

19-2. Science and Humor (2112, Fril 
pm). Origin; acceptability; women in 
science. 

19.3. Technological Competition and 
the America's Cup: Pushing Back the 
Frontiers of Sailing (2113, Satlam). De- 
sign principles; fluid mechanics; compu- 
ter performance predictions; in- 
strumentation; meteorology. 

19.4. The Face of New England: A 
Geologist's View (2113, Satlpm). 
Mountains; valleys; coastline; glacia- 
tion. 

19-5. Science for the Naked Eye; or, 
The Physics of Everyday Experience, 
XV (2114, Sun1am.pm). Cetacean com- 
munication; human anatomy; physlcs of 
dance; cosmology; photographic image; 
violins. 

am-pm; 2114, Sun1am.pm). (See de- 
scription in the Seminar section of this 
issue, pp. 825.) 

24. AIDS 
24.1. AIDS: An Overview (2112, Fril 
am). Epidemiology; legal issues; econo- 
mics; education strategies; ethics; inter- 
national and U.S. aspects. 

24.2. AIDS Virology (2112, Frilpm). 
HIV genetics, molecular biology, and 
pathogenetic mechanisms; host re- 
sponses; vaccine development, simian 
models. 

24-3. The Epidemiology of HIV Infec- 
tion: Transmission and Natural His. 
tory (2113, Satlam). Homosexual, het- 
erosexual, perinatal, and indirect 
transmission. 

24.4. Clinical Management of HIV In- 
fection and AIDS (2113, Satlpm). 
Patient management, associated in+ 
fections; antiviral therapy; challenges to 
the health care system. 
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24.5. Modeling the Spread and Demo- 
graphic Impact of AIDS (2114, Sunl 
am). Epidemic models and statistics; 
prospective African impact; a decade of 
U.S. experience, evaluating prevention 
and control strategies. 

24.6. Applying Behavioral Science to 
Control the AIDS Epidemic (2114, 
Sunlpm). 

24.7. The  Social Consequences of 
AIDS (2115, Monlam). Impacts on 
schools and communit~es; federal poli- 
cies; gender relations; effects on African 
societies. 

24.8. A National Strategy for AIDS 
(2115, Monlpm). Education and pre- 
vention; health care provision and 
financing; publlc policy and public 
health. 

Biomedical Sciences 

25-1. Stress and Immunity (2112, Fri1 
am). Endocrine control; immunopoten- 
tiation; behavioral modification; methi- 
onine-enkephalin; psychological dis- 
orders. 

25.2. Impact of Chemical Research 
Towards the Discovery of Modern 
Medicine (2112, Frilpm). Infectious dis- 
ease; cardiovascular, allergy, and in- 
flammation therapeutics; enzyme inhibi- 
tion. 

25-3. Analysis of Human Genetic Dis- 
ease (211 3, Satlam-pm). Localizing 
genes responsible for genetic disease; 
understanding cystic fibrosis. 

25-4. Mapping the Human Genome 
(2115, Mon1am.pm). Methods and 
approaches; applications to d~agnos~s- 
genetlc disorders, muscular dystrophy, 
cancer; completion by the year 2000. 

26. Public Health 
26-1. Cancer Risk Assessment and 
Government Regulation to Protect 
Public Health (2112, Frilam). Risk 
assessment methodology; EPA policies; 
legal challenges; communicating to the 
public. 

26.2. U.S. Infant Mortality from Dif- 
ferent Perspectives (2112, Frilpm). 
Medical, social-demographi\c, health 
care, and legislativelpublic policy per- 
spectives. 

26-3. Engineered Organisms in the En. 
vironment: Progress Towards Bio. 
technology Assessment (2114, Sun1 
am). Risk assessment; federal regulation; 
media controversy. 

26.4. Effects of Intensive Exercise on 
Female and Male Reproduction: Mech. 
anisms and Significance (2114, Sunl 
pm). Hypothalamic dysfunction; es- 
trogen metabolism; reproductive defects; 
reduced cancer risk. 

27. Ethical Issues in 
Bioscience 

27- 1. Employee Drug Testing: Scien. 
tific and Legal Perspectives (2112, Fri1 
am-pm). Drug-screening techniques; 
federal and industry perspectives; poten- 
tial medical, policy, and legal problems. 

27.2. Ethicality and Bioethics in Den- 
tistry (2113, Satlpm). Education; prac- 
tice; administration; research. 

27.3. Health Services for the Treat. 
ment of Torture and Trauma Sure 
vivors (2114, Sunlam). Treatment and 
rehabilitat~on programs in the United 
States, Canada, and England; medical 
and psychiatric d~agnos~s.  

27.4. Human Linkage Testing: The  
New Ethical Issues (2114, Sunlpm). 
Clinical uses; ethical, legal, and theo- 
logical issues. 

27.5. Science, Engineering, and Ethics: 
T h e  State of the Art  (2115, Moniam. 
pm). Educational efforts-precollege to 
professional; ethics research in engineer- 
ing, social science, medicine, the en- 
vironment, and publishing. 

28. Ecology & 
Ecosystems 

28.1. The  Central Role of Soils in the 
Biosphere (2112, Frilam). Biological 
processes; water qual~ty; landscape an- 
alysis; ecosystem science. 

28.2. Biological Diversity: The  Quan. 
tification and Maintenance of Genetic 
Resources (2112, Frilpm). Genetic re- 
source studies from forest, crop plant, 
and animal populations. 

28-3. Biology and Impact of the 
Africanized Honeybee: Implications for 
the United States (2113, Satlam). Biol- 

ogy, management, and economic im- 
pact in Latin America and Africa; pre- 
dictions for the United States. 

28.4. Landscape Corridors: Structure 
and Function (2113, Satlpm). Structure 
and function as biological, physical, and 
human perceptlonlmanagement entities. 

28-5. Microbial Ecology: A Useful 
Base for Regulating Genetically En- 
gineered Microbes (2114, Sunlam-p~n). 
DNA probes; rhizobium model; LacZY 
marker; synergismiantagonism; regula- 
tory requirements. 

29. Agriculture 
29- 1. Advances in Nonbiomedical Bio- 
technology (2113, Satlam). Agriculture; 
novel bioprocess techniques; pollution 
control; bioengineering. 

29.2. T h e  Study of Agrarian Systems: 
Standardizing Measurement and Mini- 
mum Data Sets (2113, Satlpm). Cli- 
mate; soils; crops; labor; economics; 
regional-level data. 

29-3. Alternative Approaches to a 
More Sustainable Agriculture 
(2114, Sunlam). Physicallbiological 
aspects and economic viability in the 
United States and the Third World; 
U.S. agricultural pollcy. 

29-4. T h e  Long.Term Viability of 
U.S. Agriculture: People, Resources, 
and Policy in a Global Context 
(2114, Sunlpm). Social and in- 
stitutional shifts; resource and environ- 
mental impacts; economics; technology 
development. 

29.5. Application of Biotechnology to 
Biological Control of Plant Pathogens 
and Pests (2115, Monlam). Insect resis- 
tance; rhizosphere competence; fungal 
and bacter~al antagonists. 

Poster Sessions 
Friday-Sunday 
12-1 4 February 

Come to E x h ~ b ~ t ~ o n  H,111 A In the ' Hyncs Convent~on Center lwtwccn 
1 lam and 3pm for informal discus- 
sions w ~ t h  poster session contribu- 
tors. 
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Behavioral & 
Social1 Sciences 

30. Frontiers of the 
Social Sciences 

30- 1. Current Controversies in Sci- 
ence and Technology: Late-Breaking 
News (2114, Sunlpm). 

30.2. Frontiers in the Social Sciences: 
Negotiation In, About, and For the 
Resolution of Conflict in the Class. 
room (2115, Monlam). Discipline; 
negotiation; bullies; peer groups. 

3 1. Brain System 
Processes 

3 1.1. High-Level Vision: Inter- 
disciplinary Approaches to Object 
Recognition (2112, Frilam). Selective 
attention; spatial relations; com- 
putational models; invariant visual pri- 
mitives; pictorial descriptions. 

3 1.2. Neurobiological Approaches to 
an Understanding of the Dementias 
(2112, Frilpm). Diagnosis; cognitive 
studies; neurob~ology and molecular 
pathology and genetlcs of Alzheimer's 
disease. 

31.3. Surgical Treatment of Epilepsy: 
Basic and Clinical Mechanisms 
(2113, Satlam). Antenor temporal 
lobectomy; neurochem~stry of the 
epileptic focus; positron emission 
tomography. 

3 1-5. The Role of Affect in Cognition 
and Behavior (2114, Sunlam). Emo- 
tional processes; social development; 
cogmotlon hypothes~s. 

3 1.6. Neurobiological Bases of Per. 
sonality (2114, Sunlpm). Neurogenet~c 
adapt~ve mechan~sms, appetitivel 
avers~ve motlvatlon; cerebrdl glucose 
correlates, genetic and soc~al causes. 

3 1-7. Memory Functions of the Hippo- 
campus (2115, Moniam). Human mem. 
ory storage mechantsms, memory de- 
ficits during aging; Alzhe~mer's disease. 

3 1.8. Literacy: Clues to Brain Func- 
tion (2115, Monlpm). Dyslexja; brain 
organization and processing man, 
agement; Brain Electric Activity Map- 
ping. 

3 2. Psychology 
32- 1. Human Factors for Scientists 
with Disabilities (2112, Frilam). Elec- 
tronic messaging; speech recognition; 
hearing-impaired communication; per- 
sonal projections with colleagues. 

32.2. Gender and Cognitive Skills: 
Cross-Cultural and Ecological Per- 
spectives (2112, Frilpm). International 
differences; mathematics ach~evement; 
spatial ability. 

32.3. Cross.Cultura1 Comparisons of 
Mathematics Education and Achieve. 
ment (2113, Satiam). Teaching prac, 
tlces, cultural t rad~t~ons ,  dnd att~tudes 
In the United States, Japan, China, 
and Taiwan. 

32.4. Nonverbal Communication: 
What Do We Know? (2113, Satlpm). 
Evolutionary approach to expressive be- 
haviors; emotion communlcatlon; inter- 
action structure; hand gestures. 

33. Anthropology & 
Archaeology 

33- 1. The Ethology and Ethnography 
of Aggression and Nonaggression in 
Primates (2112, Frilam.pm). Per- 
spectlves from anthropology, biology, 
psychology, and soc~ology; play groups; 
donlinance hierdrch~es; sports. 

33-2. The Evolytion of Human Diet 
(2113, Satiam). Paleol~th~c-Neol~thic 
variatlnn; ecolog~cdl, nutr~ttonal, genet- 
ic, and sociocultural factors. 

33.3. Cognitive Ethnography of In- 
dustrialized Society (2114, Sunlam). 
Mental arithmet~c; folk models; dectslon 

making and use of technology by social 
groups. 

33-4. Hunting and Scavenging in Early 
Human Evolution (2114, Sunlpm). 
Archaeological evidence; ecolog~cal and 
physiological consequences of meat 
eatlng; subsistence strategies; predation 
costs. 

33.5. Issues in the Scientific Study of 
Religions: Pathways to Self. 
Transformation in American Life (21 
15, Monlam). Fundamentallst and 
evangelical sects; twentieth-century 
Blacks; addlcted teenagers; retirement. 

34. Sociology & 
Political Science 

34.1. A Multidisciplinary View of Dis- 
tributive Justice (2112, Frilam). De- 
mocracy; game theory; historical de- 
cis~ons; taxation. 

34.2. Polling and the 1988 Elections 
(2112, Frilpm). Reliability; electoral 
dynamics; comparison with the 1960 
election; media impacts. 

34.3. Understanding Extreme Poverty 
and Homelessness (2113, Satlam). Es- 
timating numbers; popular character~za- 
tlons. 

34.4. The Integration of Law and Sci- 
ence in Alternative Dispute Resolution 
(2113, Satipm). Role of the scientist; 

Issue solution through negotiation; 

mediation. 

35. Economics & 
Industry 

35.1. Assessing Scientific and Techni. 
cal Capabilities in Foreign Countries: 
Competition and Cooperation (2112, 
Frilam). Business intelligence in R&D 
planning and corporate strategy; new 
poduct introductions; Ind~a  and Japan. 

35-2. Technological Advance and the 
Services Industries (2112, Frilpm). 
Role In U.S. economy; operations re- 
search; commerc~ally strategic In- 
dustries; R&D. 

35.3. Science, Engineering, and Tech. 
nology Centers: Policy Issues and Fu. 
ture Directions (2114, Sunlam-pm). 
Viewpoints of government, unlversltles, 
and industry; history, plannlng, and 
design. 
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36. Food Resources 6z 
Hunger 

36.1. Food Security in Arid Lands: 
Strategies and Development (2112, Fril 
pm). Prehistoric solutions; international 
trade and the global food economy; re- 
mote sensing; biotechnological soh-  
tions. 

36-2. The Future of Hunger (2114, 
Sunlam). History of human hunger; de- 
mography; the "GreenFGene" revolu- 
tion; environmental and resource 
threats; Africa's future. 

36.3. Scientific Disagreements About 
World Hunger: Narrowing the Dif- 
ferences (2114, Sunlpm). Debates on  
threat of soil erosion and limitations of 
the green revolution. 

36.4. The Paradox of World Hunger 
and Grain Surpluses: The Role of 
World Trade (2115, Monlam). IIASA 
trade model; trade liberalization effects; 
policy measures. 

3 7. Science History & 
Philosophy 

37.1. The Edges of Science (2112, Frii 
am). Anthropic principle; Gaia 
hypothesis; anomalous phenomena. 

37.2. Science as a System (2112, Fril 
pm). Economic, ethical, aesthetic, and 
political interaction. 

37-3. History and Current Status of 
Mathematical Modeling in Science 
(2113, Satlam). Population ecology; 
semiconductor physics; hydrologic pro- 
cesses; earth's structure. 

37.4. The Role of Hypotheses in Sci- 
ence (2113, Satlpm). Inference; 
Bayesianism; probabilification. 

37.5. Quality Assurance in the Per- 
formance of Science (2115, Monlam). 
Avoiding common pitfalls in research 
design; improving peer review. 

38. Science & 
Technology 
Education 

38.1. The Roots of Scientific Literacy: 
Adolescent Socialization to Science and 
Mathematics (2112, Fritam-pm). Im- 

pacts of television, computer usage, and 
museums; career aspirations; measure- 
ment of U.S. scientific and mathe- 
matics achievement; AAAS and NSF 
programs. 

38.2. Informal Science Learning: Proc- 
esses and Impacts (2113, Satlam). 
Books; television; science-technology 
centers; NSF study results. 

38.3. Hands-on Science Museum 
Media: Exhibition and Discussion 
(211 3, Satipm). Arousing curiosity; 
translating for laypersons; collaboration 
between scientists and popularizers. 

38-4. Persistent Problems in Science 
Testing (2114, Sunlam). Science 
achievement test quality; representation 
of science disciplines; science education 
objectives. 

38-5. Demonstration Models That En. 
hance Technological Literacy 
(2114, Sunlprn). 

38.6. The Great Debate: Should Sci. 
ence Teachers Be Prepared at Under- 
graduate or Graduate Level? (2115, 
Monlam). Perspectives of the classroom 
teacher, science supervisor, ~rofessional 
association, and university educator. 

W. Workshops 
W-1. Cultural Factors in AIDS Over. 
seas (211 1, Thulam-pm). Focusing on 
AIDS in the Caribbean, South Amer- 
ica, and Africa, this workshop looks at 
populations at risk, education programs, 
and ethnographic data sources. 

W.2. Workshop for Science Books & 
Films Reviewers (2112, Frilam). De- 
signed to give current-and ~otential- 
reviewers for the AAAS magazine, Sci- 
ence Books & Films, an overview of the 
journal and the science book and film 
production industry. 

W-3. An Examination of Psychosocial 
Variables That Facilitate Career Suc- 
cess Among Minority Persons with 
Disabilities (2112, Frilpm). Builds on 
findings of a national study to focus on 
resources and strategies to increase suc- 
cessful educational programming and 
employment among disabled minority 
persons. 

W.4. Standards for School Mathe- 
matics (2113, Satlam). A n  opportunity 

to hear and comment on draft recom- 
mendations from the Commission on 
Standards for School Mathematics. 

W.5. Communicating with Policy 
Makers: Strategies for Scientists and 
Engineers (2113, Sat1am.pm). Offers 
practical advice by reviewing the federal 
budget and legislative cycles, regulatory 
decision making, and points and timing 
for effective access to policy makers. 

W.6. Middle School Math: Years of 
Choice (2113, Satipm). Describes pro- 
grams around the country to expand 
out-of-school mathematics education 
opportunities for middle-school students. 

W-7. Precollege Education in Atmo. 
spheric Science (2114, Sunlpm). De- 
scribes programs that have developed 
instructional materials to assist science 
teachers. 

W-8. Responding to the Need for Im. 
provement in Science Education: A 
Leadership Role for Academies of Sci- 
ence (2114, Sunlpm). A n  opportunity 
to hear about model science education 
programs at several state academies of 
science. 

W-9. Workshop on Communicating 
Science to the Public: So You Want to 
Be on TV? Scientists Face the Camere 
as (2114, Sunlpm). Presents the ABCs 
of how to make a good appearance on 
television and how to get your message 
across to the public. 

W.10. The Public, the Soviets, and 
Nuclear Arms (2115, Monlpm). De- 
scribes the Brown University-Public 
Agenda Foundation project on U.S.- 
Soviet relations and nuclear risk, in- 
volving research on  American attitudes, 
restructuring of the policy debate, and a 
massive public outreach program. 

W. 1 1. Communicating Science to the 
Public: Writing Strategies for Scien. 
tists and Engineers (2115, Monlam). 
Writing strategies, information packag- 
ing for nonscientists, and hands-on 
practice at writing a newspaper science 
story in small group settings under the 
tutelage of experienced mass media sci- 
ence writers. 

W- 12. Testifying with Impact (2114, 
Sunlam). Role  laying and videotaping 
will be used to show scientists and engi- 
neers how to effectively deliver testi- 
mony at legislative hearings. 
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Seminars 

fee in addition to the Annual 
Meeting registration. See the 
Advance Registration Form for 
price information. 

2 1, Frontiers of 
Reproductive 
Biology 

Organized by a faculty committee of the 
Luboratory of Human Reproduction 
and Reproductive Biology, Harvard 
Medical School, John D. Biggers 
(Chair) . 
Session I: Gametogenesis (2112, Fril 
am) 
Anthony R. Bellve (Columbia Univ. 
College of Physicians B Surgeons), 
Richard M. Schultz (Univ. of Pennsyl- 
vania), and Anne N. Hirshfield (Univ. 
of Maryland School of Medicine) 

Session 11: Fertilization and Egg 
Activation (211 2, Frilpm) 
David Epel (Stanford Univ., Hopkins 
Marine Station), Paul M. Wassarman 
(Roche lnstitute of Molecular Biology), 
and Janet Rossant (Mt. Sinai Hospital 
and Univ. of Toronto) 

Plenary Lecture by John D. Biggers 

Session 111: Implantation (2113, Sat1 
am) 
Dale J. Benos (Univ. of Alabama), 
Allen Enders (Univ. of California, 
Davis), and R. Michael Roberts and 
Kazuhiko Imakawa (Univ, of Missouri, 
Columbia) 

Session IV: Molecules Regulating 
Reproduction (2113, Satlpm) 
R.L. Brinster (Univ, of Pennsylvania), 
William W. Chin (Harvard Univ. Medi- 
cal School), and Benita S. 
Katzenellenbogen (Univ. of Illinois) 

Session V: Neuroendocrinology (2114, 
Surdam) 
Frederick Naftolin (Yale Univ.), Ernst 
Knobil (Univ. of Texas Health Science 

Center, Houston), and Wylie Vale (The 
Salk lnstitute) 

Session VI: Reproductive Technology 
(2114, Sunlpm) 
Neal L. First (Univ, of Wisconsin), 
Barry D. Bavister (Univ. of Wisconsin), 
and Kurt Benirschke (Univ. of Califor- 
nia, San Diego) 

22. The Protein 
Folding Problem 

Organized by Jonathan A. King (MIT)  
and Lila M. Cjierasch (Univ. of Texas 
Health Science Center, Dallas) 

Session I: Structural Themes in Native 
Proteins (211 2, Frilam) 
Cjeorge D. Rose (Hershey Medical Cen- 
ter, Pennsylvania State Univ. ), Cyrus 
Chothia (Medical Research Council, 
Cambridge, England), Martha M. 
Teeter (Boston College), and Barbara 
Brodsky (Univ. of Medicine and Dentistry 
of New Jersey) 

Session 11: Interactions and Con. 
formations of Amino Acids in Peptides 
(211 2 ,  Frilpm) 
Daniel S. Kemp (MIT) ;  lsabella L. 
Karle (Naval Research Laboratory); 
Susan Marqusee and Robert L. 
Baldwin (Stanford Univ. Medical 
School); Peter E. Wright, H. Jane 
Dyson, and Richard A. Lerner (Re- 
search Institute of Scripps Clinic); James 
T. Sparrow and Antonio M. Sotto, Jr. 
(Baylor College of Medicine); and Lila 
M. Cjierasch, and C. James McKnight, 
David Hoyt, and Maria Rafalski (Univ. 
of Delaware) 

Session 111: Recovering Active Pro- 
teins (211 2, Fril6:30pm) 
Peter Kim (Whitehead Institute for 
Biomedical Research) ; Stephen Anderson 
(Genentech, Inc.) ; Terrence S. Oas 
(Whitehead lnstitute for Biomedical Re- 
search) and Peter Kim; David N. 
Brems (Upjohn Co, ) ; Jeff Stock (Prince- 
ton Univ. ) ; and Michel E. Soldberg, 
Anne Murray-Brelier, and S. Blond 
(Pasteur lnstitute) 

Session IV: Intermediates in Protein 
Folding and Unfolding (2113, Satlam) 
C. Robert Matthews (Pennsylvania State 
Univ. ) ; William DeSrado, James D. 
Lear, Zelda Wasserman, Lynne Regan, 
and Siew Peng Ho (E. I. du Pont de 
Nenours & Co. ) ; Alfred Holtzer, 
Marilyn Emerson Holtzer, and Jeffrey 
Skolnick (Washington Univ. ) ; David P. 
Goldenberg (Univ. of Utah); and Barry 
T. Nall (Univ. of Texas Health Science 
Center, San Antonio) 

Plenary Lecture by Jane Richardson 

Session V: Protein Folding in vivo 
(2113, Satlpm) 
Linda L. Randall (Washington State 
Univ.) ; Jonathan A. King, Ben Fane, 
Cameron Haase-Pettingell, and Robert 
Villafane (MIT)  ; Joseph F.  Sambrook, 
Karen McCammon, Mark Segal, Pat 
Gallagher, and Mary Jane Cjething 
(Univ. of Texas Health Science Center, 
Dallas), and Janet Hearing (SUNY, 
Stony Brook); Peter H. Byers (Univ. of 
Washington) ; and Alfred L. Soldberg 
(Harvard Univ. Medical School) 

Session VI: Modeling Protein Folding 
and Structure (2114, Sunlam) 
Fred E. Cohen, Lydia Sregoret, 
Donald Kneller, Irwin D. Kuntz, and 
Fernando Bazan (Univ. of California, 
San Francisco); Arnold T .  Hagler, 
Frank Avbelj, David H. Kitson (The 
Agouron Institute), and John Moult 
(Univ. of Alberta) ; Robert E. Bruccoleri, 
Jiri Nwotny, and Edgar Haber (Massa- 
chusetts General Hospital) ; David 
Eisenberg, Morgan Wesson, and 
Mason Yamashita (UCLA) ; Carl 0. 
Pabo (Johns Hopkins Univ. Medical 
School); and Larry L. Smarr (National 
Center for Super Computing Applications 
and Univ, of Illinois) 

Session VII: Protein Design: What 
Can We Get Away With? (2114, Sun1 
pm) 
Daniel S. Kemp and Benjamin Bowen 
(MIT) ;  James A. Wells, Paul Carter, 
Brian C. Cunningham, David B. 
Powers, John Burnier, Richard R. 
Bott, Mark M. Ultsch (Genentech, 
Inc.), Colin Mitchinson, Robert M. 
Caldwell, Thomas P. Graycar, and 
David A. Estell (Genencor, Inc. ) ; Jon 
Beckwith, Dana Boyd, Karen 
McSwern (Harvard Univ. Medical. 
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School), Colin Manoil (Uniu. of Wash- 
ington), Jose Luis San Milan (Centro 
estal Ramon Y Cagal, Spain), Susan 
Froshauer (Yale Uniu. Medical School), 
and Neil Green (Univ. of California, 
San Francisco); Peter Schultz (Univ. of 
California, Berkeley) ; and Thomas E. 
Creighton (Medical Research Council, 
Cambridge, England) 

23. Frontiers of 
Marine Ecosystem 
Research 

Organized by Kenneth Sherman 
(NOAAINMFS Northeast Fisheries Cen- 
ter), Judith P.  Cjrassle (Marine Biologi- 
cal Laboratory, Woods Hole, MA), and 
Barry D.  Gold (AAAS Office of Inter- 
national Science) 

Session I: Recruitment, Dispersal, and 
Gene Flow (2112, Frilam) 
Christopher T. Taggart (Dalhousie 
Uniu. and Bedford Institute of Oceano- 
graphy) ; Cheryl Ann Butman (Woods 
Hole Oceanographic Institution) and 
Judith P.  Cjrassle; Joachim Bartsch 
and Jan Backhaus (Univ, of Hamburg, 
West Germany); James E. Eckman 
(Skidaway Institute of Oceanography) ; 
and Jerry A. Coyne (Uniu. of Chicago) 

Session 11: Recruitment, Dispersal, and 
Gene Flow (2112, Frilpm) 
Cheryl Ann Butman; Montgomery 
Slatkin (Uniu. of California, Berkeley); 
Andrew E. Dizon (NOAAINMFS 
Southwest Fisheries Center); Richard K. 
Koehn (SUNY, Stony Brook); David 
Policansky (National Research Council) ; 
Hal Caswell (Woods Hole Oceanographic 
Institution) ; and William E. Evans 
(NOAA) 

Session 111: Recruitment, Dispersal, 
and Gene Flow (2113, Satlam) 
Judith P.  Cjrassle; David S. Wethey 
(Uniu. of South Carolina) ; Richard B. 
Forward, Jr. (Duke Uniu. Marine Labor- 
atory); Richard K. Cjrosberg (Uniu. of 
California, Davis) ; Robert D. Burke 
( Univ. of Victoria) ; and Steven D.  
Gaines (Brown Univ.) and Jonathan 
Roughgarden (Stanford Uniu.) 

Plenary Lecture by Robert E. Ricklefs 

Session IV: Biodynamics of Large 
Marine Ecosystems (2113, Satlpm) 
Brian J. Rothschild (Univ. of Maryland 
Chesapeake Biological Laboratory) ; 
Thomas D.  Dickey (Uniu. of Southern 
California); Thomas R. Osborn and 
Yidekatsu Yamazaki (Johns Hopkins 
Uniu. ) ; Dennis A. Powers and Thomas 
T.  Chen (Johns Hopkins Uniu.); Gene 
C. Feldman (NASA-Goddurd Space 

Call for Seminar Papers 
Deadline for Abstracts: 4 January 1988 

Presenting a contributed paper at a seminar poster session is open 
only to registrants of that seminar. For each accepted paper, a 
bulletin board will be provided for display of text and graphics. 
Abstracts of papers, if prepared in the format described, will be 
copied and distributed to all seminar registrants. Preparation of 
abstracts: . Copy must be typed on white paper to fit within a 5" 
square. Use typewriter or letter-quality printer. . Indent, space, 
underline, and capitalize as in the example; do not double-space 
text. . Use re~roducible black ink for all hand-lettering. . Do - 
not box abstract or cut and paste it onto another piece of paper. 
Transmittal: Outside the 5" square, type the seminar's title and 
your complete name, mailing address, and phone number. . Send 
original plus 2 copies with your advance ^i-egistration form to: 
Seminars, AAAS Meetings Office, 1333 H Street, NW,  Washing- 
ton. DC 20005. 

Flight Center); Jeffrey B. Frithsen and 
Canduce A. W a t t  (Uniu. of Rhode Is- 
land Graduate School of Oceanography) ; 
and Geoff C. Laurence (NOAAINMFS 
Northeast Fisheries Center) 

Session V: Perturbation and Yield of 
Large Marine Ecosystems (2114, Sun1 
am) 
Kenneth Sherman; Gotthilf Hempel 
(Alfred Wegner lnstitut fur Polarfur- 
schung, West Germany) ; Anatoly A. 
Elizarw and V.M. Borisw (VNIRO, 
USSR); Snorre Tilseth (Institute of 
Marine Research, Norway) ; Vagn 
Hansen (Danmarks Fis keri-og Havunder- 
sogelser, Denmark) ; Keith Sainsbury, P. 
Craig, and C. Crossland (Common- 
wealth Scientific and Industrial Research 
Organisation, Division of Fisheries Re- 
search, Australia) ; and Mark Berman 
(NOAAINMFS Northeast Fisheries Cen- 
ter) 

Session VI: Theory and Management 
of Large Marine Ecosystems (2114, 
Sunlpm) 
Lewis M. Alexander (Uniu. of Rhode 
Island) ; Simon A. Levin (Cornell 
Uniu.); Nicholas J. Baw and Taivo 
Jkevastu (NOAAINMFS Northwest and 
Alaska Fisheries Center); Kenneth 
Sherman; and Martin Belsky (Albany 
Law School) 

5 inches 112.7 ern) 

Indent Five Spaces and Type Title in Upper and Lower 
Case Letters and Underline. AUTHOR'S NAME IN UPPER CASE 
(Institution Name in Upper and Lower Case), SECOND AUTHOR 

Double-space and type abstract. The full width of the col- 

space to neatly letter in equa- 
deem necessary, 

as indicated in this example. 

*I)ouble-space and type footnotes. 
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Association's many activities or who 
have questions about their membership Meeting Infomat ion will find assistance in the Resource 
Center. 

Resources for Minority Scientists. 
The Resource Center provides an 

Meeting Location and other meeting materials. The opportunity for the exchange of 
registration area will be open Thursday information and printed materials The 1988 Annual Meeting will be held through Sunday (11 - 14 February), 

at the Sheraton Boston Hotel, 39 relevant to the participation of racial 
8:00 a.m. '0 6'00 P.m. and Monday (15 and ethnic minorities in the sciences Dalton Street, and the Hynes February), 8:00 a.m. to 12 noon. 

Convention Center, 900 Boylston and in the activities of the AAAS. 

street .  ~h~ two facilities are adjacent One-Day Registration. Members and Materials on education, employment, 

to each Other in the prudential center nonmembers may register on-site-not research, and organizations will be 

complex. All Annual Meeting activities in advance-f0r One day at the displayed. 

are scheduled in the Sheraton and the rates: $35; Discount Air Fares 
Hynes. retirees, high school teachers, and 

spouses, $15. There is no one-day rate The AAAS has arranged with 
Hotels and Hotel Reservations for the Seminars. American Airlines and Piedmont 

The AAAS has reserved guestrooms at 
reduced convention rates at the 
Sheraton Boston Hotel (39 Dalton 
Street, telephone 6171236-2000) and at 
the Boston Marriott - Copley Place 
(1 10 Huntington Avenue, telephone 
6 171236-5800). These special rates are 
guaranteed only when reservations are 
made before 20 January 1988 by using 
the official housing form appearing on 
the facing page. Please complete the 
form and mail it directly to the AAAS 
Housing Bureau, P.O. Box 490, 
Boston, MA 02199. 

Do not be a "No Show"! If you have 
made a hotel reservation and find that 
you cannot keep your commitment, 
please call (or write to) the Hous~ng 
Bureau, or, after 20 January, the hotel, 
and cancel. 

Meeting Registration 

Advance Registration. AAAS 
members registering by 20 January 1988 
receive a 30% discount on registration 
fees. Fees may be charged to VISA or 
Mastercard: no other credit cards are 
accepted. ~ ~ k a s e  see the registration 
form on the facing page for categories 
and fees: note that there is no discount 
for the Seminars. 

In early January, advance registrants 
will receive a badge and registration 
receipt, a preliminary program, and a 
voucher for the registration packet. The 
voucher may be exchanged at the 
Advance Registrants' Desk at the Hynes 
Convention Center (Plaza Foyer) for 
the full program and abstracts books 

Registration Refunds. The AAAS will 
refund advance registration fees for all 
cancellations received by letter or 
telegram prior to 20 January 1988. No 
refunds will be made on cancellations 
received after that date. Refunds will be 
mailed from the AAAS Washington 
offices after the Annual Meeting. 

Resource Center 

Services for Disabled Registrants. The 
AAAS is making every effort to make 
the Annual Meeting fully accessible to 
disabled individuals. In addition to 
accessible meeting and hotel rooms, the 
following services will be provided 
through the Resource Center located in 
the Sheraton Boston Hotel: 
transportation to and from airports, 
train stations, and bus terminals; 
interpreters for the hearing-impaired at 
all plenary lectures and for other 
sessions on request; audiotaped program 
highlights for the visually impaired; 
assistance in moving within and 
between the meeting facilities and 
hotels; and emergency repair for 
wheelchairs. 

Persons needing special services and 
accommodations are strongly urged to 
so indicate on the registration and 
housing forms. Your early response will 
help us serve you better. For additional 
information, contact the AAAS Project 
on Science, Technology, and Disability, 
1333 H Street, NW, Washington, DC 
20005 (telephone 2021326-6667). 

Member Information. AAAS members 
seeking general information about the 

Airlines for discounted air fares for 
travel to the Annual Meeting. These 
fares are available for round-trip travel 
to Boston between 8 February and 17 
February 1988. For reservation 
information, see the special 
announcement on the second page of 
this preliminary program section. 

Ground Transportation 

Airport Buses. Logan Airport is located 
about 3 miles from the meeting hotels. 
Three bus companies operate between 
the airport and the Sheraton Boston 
Hotel: Airways Transportation, Gray 
Line Airport Transportation, and 
Brush Hill Hotel Transportation. The 
Marriott operates its own shuttle bus; it 
is marked "Copley Marriott." Buses to 
both hotels stop at all terminals and run 
between 7:00 a.m. and 7:00 p.m., every 
hour on the hour. Fares range between 
$5 and $6. 

Taxis. Rates are $1 for the first Vi mile, 
20g for each additional Vi mile. The 
fare from Logan Airport to the meeting 
hotels is about $12. Travel time is 
approximately 20 minutes, longer 
during rush hour. 

Public Transit. The Massachusetts Bay 
Transit Authority (MBTA) operates the 
subway and surface transit systems. 
Fares: Subway, 60g; bus, 50g. 
"Massport" shuttle bus stops at all 
airport terminals and provides free 
transportation to the Airport Station 
subway stop. Auditorium Station and 
Prudential Station are closest to the 

Continued on page 828 
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Advance Registration Form 
AAAS Annual Meeting + Boston + 11 - 15 February 1988 

Name of registrant (Last) (First & intial) 

Advance Registration Fees: 

Annual Meetina (advance discount fees 
through 20 ~ a n i a j  1988') 

Regular Student2 
Name of spouse registrant (Last) 

(Frst a n~tal) AAAS Member $65 $35 $ - 
lnstitution1Company Nonmember3 $95 $50 $ - 

(To be printed on badge) (Reg~strant) Special category4 $35 - $- 

(Spouse registrant) Seminars (requires fee in addltlon to 
Mailing address registration fee above) (Street) 

Reproductive Blology 0 $85 0 $40 $ - 
(Cityislate) (ZIP code) (Telephone number) Pr0teln Foldlng 0 $85 0 $40 $ - 

Convention address 
(Where you can be reached) (Hotel andlor telephone number) 

Thu Fri Sat Sun Mon 
Check days on which you will attend meeting: q q q q q 

q Check here if you need special services due to a handicap. We will contact you 
before the meeting. 

20 January deadline: I Register by this date at the advance dlscount (fees will be hlgher after 20 January), and 
we will mail to you In advance your reg~stratlon badge, recelpt, prellmlnary program and voucher for the full 
program and abstracts I Reglstratlons recelved after 20 January will not quallfy for the dlscount and 
materials will be held at the Advance Reg~strants' Desk at the Hynes Convention Center I Refund requests 
must be made by letter or telegram to the address below by 20 January and will be honored afterthe Meetlng NO 
refunds will be made for cancellations received after 20 January. 

Marlne Ecosystems 21 $85 5 $40 $ - 
TOTAL ALL LINES $ - 

1. After 20 January: Member and nonmember, regular, 
$95; student. $50 

2.  Full-time undergrad. and grad students only 
3. Nonmember registration fee includes introductory 6- 

month membership with 25 Issues of Science. 
4 Retirees, hlgh school teachers, and spouses may 

reglster at thls speclal rate (does not Include In- 
troductory membership) 

Check enclosed 2 VISA 3 Mastercard 
(No other cards accepted) 

Mail to: AAAS, Annual Meeting Registration Card number Exp~res 

1333 H Street, NW, Washington, DC 20005 Signature 

Hotel Reservation Form 
AAAS Annual Meeting + Boston + 11 - 15 February 1988 

Send confirmation to: 

Name (Last) (Frst & n t a l )  
Arrival date Time 

Mailing address Departure date Tlme (Street) 

(Telephone number) 
Please list deflnlte arrlval and departure dates and tlmes 

(C~tylState) (ZIP code) Rooms will be held only untll6 p m unless guaranteed wlth 
Other O C C U ~ ~ ~ ~ ( S )  of room (Name) a credlt card The Houslng Bureau will not accept checks 

(Name) 
I Resewatlons must be sent to the AAAS Houslng Bureau 

lndlcate speclal houslng needs due to a handlcap (address below) on thls offlclal form by 20 January 1988. 
q wheelchar access~ble room q Other Reservat~ons recelved after thls cut-off date are condltlonal 

on space avallablllty 
Charge my major credlt card (card type) I Conflrmatlons will come dlrectly from the hotels Changes 

and cancellations must be sent to the Houslng Bureau untll 
Card NO. Explres - the cut-off date after 20 January deal dlrectly wlth the hotel 

Signature I Rollaway bed or extra person in room Sheraton $10 
Marrlott $15 

I Children free of charge in same room with parents: Sher- 
Hotel Rates (add 9.7% tax): Indicate 1 st and 2nd choice of hotel; check appropriate ,ton to age 17; Marrlott to age 18, 
box for type of room desired. 

Choice Hotel Single Double Suites 

Sheraton Boston: 
Standard 0 $ 6 5  0 $ 7 5  0 $ 1 7 5 & u p  
Tower 0$125  0$150  0 $ 2 0 0 & u p  

- Boston Marriott q $ 79 q $ 99 q $225 & up 

Mail to: AAAS Housing Bureau 
P.O. Box 490 
Boston, MA 021 99 
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AAAS BOSTON 88 

Meeting Information fee is $14 per 24 hours, no inlout the AAAS registration area at the 
continued from page 826 privilege. Hynes Convention Center. Call 

6171262-8000 and ask for the AAAS 
Additional Services 

hotels; ask for directions and transfer Message Center to leave telephone 

information. Child Care. Concierges at the Sheraton messages. 
Boston Hotel or the Boston 

Parking. At the Sheraton Boston Employment Information. A bulletin 
Marriott - Copley Place can make board for posting "positions wanted" 

registered guests pay per 24 arrangements with a licensed child care and llpositions open" notices will be hours with inlout privilege; others pay agency for guests needing that wrvice. 
between $9 and $13 (no inlout) located in the registration area. AAAS 

Both hotels request 24-hour advance 
depending on length of time parked. notice. 

does not coordinate interactions 

The Marriott has valet parking for between prc)spective employers and 

registered guests at $15 per 24 hours Message Center. A message center will 
with inlout ~ r iv i l e~e ;  the self-parking be operated during registration hours in AAAS BOSTON 88 
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HHMI-NIH Research Scholars 
at the National Institutes of Health 

The Howard Hughes Medical Institute (HHMI) and the National 
Institutes of Health announce that applications will be accepted 
for the fourth class (1988-1989) of Research Scholars to start in 
the summer of 1988. HHMI-NIH scholars are selected from medi- 
cal schools, usually after the first two years, for a year of labora- 
tory research at the NlH in Bethesda. Scholars must be United 
States citizens or permanent residents attending medical school 
in the United States or Puerto Rico. They will be paid as 
employees of HHMI and housed on the NIH campus. Applica- 
tions must be received by January 15, 1988. Candidates will be 
notified of the results by April 1, 1988. 

Application kits and brochures have been mailed to the 
deans' offices of all medical schools. Additional kits and bro- 
chures can be obtained from: 

Howard Hughes Medical Institute 
1 Cloister Court 
Bethesda, Maryland 20814- 1460 
(30 1) 95 1-6700 

HHMI is an Equal Opportunity Employer. 
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working version that can: text and drawings. Zoom and pan 

for detail work. Add a figure from 
Make your own bar, line, scatter, our library. 

and mixed graphs. Use log and It's easy and powerful! Call today 
linear scales, move legends, change and try Slidewrite Plus , free! 
s at terns and colors. Read in 
Lotus 1 - 2 - 3 ~ ~ ,  SymphonyTM and ADVANCED'GRAPHICS SOF'W.ARE. INC. 

ASCII data. 333 WEST MAUDE AVENUE. SUNNYVALE. CA 94086 
- - - - -- . . . . . . 

Use advanced graphing features (408) 749-8620 
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NEUROCHEMICALS FOR 
THE NEUROSCIENTIST 

Adenosine Neurochemicals Dopamine Neurotoxins 
2LMethyl MPTP 
MPTP 

Adrenergic Blocking Agents 1-ButyCbicyclophosphorothionate 
Propranolol, S(-), R(+) CrBPs) 
Chloroethylclonidine Baclofen, (*) 

Dissolution Enhancing Excipient Selective Dopamine 
Hydroxypropyl-8-cyclodextrin Neurochemicals 

Butaclarnol, (+) (-) 
Eticlopride, (-) 
SKF-83566, (+) 
Sulpiride, (-), (+) 

FOR PARENTERAL SCH-23390, (+), (-) 

ADMINISTRATION OF 
BIOLOGICALS, PEPTIDES, Serotonin 8-~ydroxy-DPAT, Neurochemicals ((+) 

Our experienced team may Radioreceptor Assay for Atrial 

solve your problem Natriuretic Factors 

Please visit our booth #538 at the 
Write or call : Neuroscience Meeting, New Orleans, LA 

November 15-21, 1987 

For further information on other neurochemicals, please 
call or write for our 1987188 catalog. 

Research Biochemicals Incorporated 

Natick, MA 01760-1312, USA 
(617) 651-8151, Telex: 510 601 5087 (RES BIO UQ) 

New, improved Bookpro Plus Version 3.0 is a powerful reference 
management system and text database for the IBM-PC, XT, AT, 
PSI2 and IBM compatible computers which you can learn to use 
in minutes. It stores references, notes on research, grants, publi- 
cations, reading, clinical data &any other type of text information. 

*Store an unlimited number of references or notes 
ENZON'S 2ND CONFERENCE IN A SERIES 

*Retrieve references, reprints, and notes in seconds 
"Innovations in Protein Therapeutics: 

*Full screen text editor with word processing controls From Research to the Clinic" 
*Includes powerful Global & 10 level Boolean Search systems 
*Scan 100s of references in secs. with the Browse function December 8-11,1987 
P r i n t  bibliographies and reports in any format you choose Walt Disney World Resort 
*User friendly help menus & pull down command menus Lake Buena Vista, Florida USA 
*Fields expand as you type; no need to predefine field length 

Use your printer's special functions (bold, underline, etc.) The field o f  peptide and protein therapy has expanded tremendously 
*Transfer references or notes from one file to another over the past few years. Both heterologous and hon~ologous proteins 

*Alphabetize and sort up to 3,000 references at one time are presently being considered for treatment o f  a variety o f  diseases. 
This conference is intended to address improvements i n  the pharma- 

*Create bibliography files to use with your word processor codynamics, pharmacokineticsand immunology o f  proteins through 
*Compatible with previous &future versions of Bookpro Plus the following nlethodologies: 

Used by universities and government agencies since 1983 
NOT COPY PROTECTED IN ANY WAY Stabilization 

Modification: Polyethylene glygol (PEG). albumin 
Encapsulation 

Controlled release 

Presentations wi l l  either review the current state o f  each technology, 
25824 Dundee Road 

Huntington Woods, MI 48070 Add $5 SIH US &Canada; $15 Elsewhere 
Michigan residents add 4% sales tax 

Bookpro Plus requires an IBM-PC, XT, AT, PSI2 or IBM-PC Compatible computer with 
PC-DOS or MS-DOS 2.0 or above, 384Kof RAM, 2floppy drives or a hard disk. (Please 

Circle No. 124 on Readers' Service Card Circle No. 100 on Readers' Service Card 




