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Analyze and make measurements 
From neaay any video imi .-with JAVAm- 

landel's new Video Ana&sis SoRvwm 
JAVAN Features a powerFu1 assortment t-tests, screen plofs. andpo werleultrans- 
OF image processing and measurement Forms. Standad ASCII data are easily 
Functions at a mrp~isingly reasonaMe a*. transhrred to LOTUS or otherprograms. 
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and user-defined convolutions. Detennine video cameras and VCRs (RS- 17WNTSC 

composite video), and many pre- 
cally averaged strips in seconds. digitized images (e.g. CAI: MRI, ultra- 
JAVA'S automatic line and edge sound). 
tracking allows strip-charts and An /DM XI: AT or compatible, mouse 
perimeters oFcomplex objects to  and video digitizing board (Frame 
be digitized without hand tracing. grabber) will put JAVA to work For 
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standard. comes with a money-back guarantee. 
Direct measurements to  JAVA'S 64,000 For a FREEbrochure, complete Features 
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Custom Peptides 
1 - Quality and Quantity to meet your needs 

- 

CRB is one of the world's leading suppliers of pure, custom - I * 
1% A% 

designed peptides. Using Fmoc-polyamide solid-phase synth- ,* 94 ' I esis and our economical continuous flow column technology, ,,* ;? 
, we'll make the peptide you need. At the purity you require. In ' - 
I the quantity you need. On any scale from milligram to kilo- 

4 1 , gram. 5: 

:-' 
Custom Synthesis of Peptides rB$2". 77' 

Three reagent qualities to provide maximum economy in your "*'> s 
peptide application. 
1 Standard Reagent Grade - supplied with hplc profile a 
amino acid analysis. 

I 2 Immunological Reagent Grade - for antibody production.'' 
' Purity minimum 80%. Supplied with hplc profile, amino acid 
I 

analysis and FAB mass spectrometric analysis result. 
3 Bioassay Reagent (bR) Grade - for biological studies. Sup- 
plied by net peptide weight at a guaranteed purity in excess of 
95% with complete analytical specification. 

Large Scale Peptide Production 
To meet the growing demands of the Pharmaceutical Industry, 
we have developed a new process to manufacture bulk pep- 
tides under GMP conditions. This NEW 'Continuous Flow 

Cambridge Research Column Process' offers a rapid and economic method for large Cambridge Research 
Biochemicals Inc., ' scale production. , Biochemicals Ltd., 
Suite 202, = Button End, Harston, 
10 East Memdc Road, CRB also offers: Cambridge, 
Valley Stream, Custom Conjugation of Peptides to Carrier Proteins England CB2 5NX. 
New York 11580 USA. Tel: (0223) 871674 
Tel: (516) 825-1322 Custom Synthesis of High Purity Tritiated Peptides 
Toll Free Tel: (800) 327-0125 Telex: 817694 CRBLTD G 
Fax: (516) 825-151 Q To discuss your application and requirement - Contact us now. Fax: (02231 872381 
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, . ? .  Xi Brin kmann homogenizers make the difference 
-in 30 seconds. 

Rapid action preserves 
biological integrity. 
Brinkmann homogenizers take 
advantage of mechanical . 

shearing and cavitation to 
assure you of uniform 
sample breakdown in only 
30 to 60 seconds. This 
rapid action protects your 
samples from inactivation 
by heat generated during 
prolonged homogenizatis 

Powerful, durable motors work For more information: call 800-645-3050; 
harder. ..longer. in New York, 516-334-7500. Or write 
Brinkmann homogenizers use Brinkmann Instruments, Inc., Cantiague 
heavy-duty, high-speed 700 W anc , , Road, Westbury, NY 11590. 
1600 W motors for high torque and (In Canada: 416-675-791 1 ; 
long life. They reach speeds of up to ' 1 50 Galaxy Blvd., Rexdale, 
27,000 rpm to disintegrate samples Ont. M9W AY5) 
efficiently and effortlessly. 
One system meets all your 
homogenization needs. 
Brinkmann homogenizers handle 
sam~les from 0.5 mL to 25 L with 21 
generators, two motors, and a 

complete range of accessories. 

For information circle reader service number 197 
For a demonstration circle reader service number 198 Shaping the future. Brinkmann 
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Golden oldies 

F OSSILIZED tree resin (amber) 
contains bubbles of air trapped at 
the time that the resin ~ssued 

forth (page 1406). Berner and Landis 
studied trapped air samples in amber 
from mines of four distinct ages; the 

ases released when the chunks of am- 
%e r were gently crushed under vacuum 
were analyzed by quadruple mass spec- 
trometry. Evidence is provided that the 
captured gases remain pristine (except 
for correctable modifications in some 
bubbles caused by respiration of co- 
encapsulated microorganisms) and do 
not exchange with gaseous constituents 
of the resin itself, the sedimentary rocks 
in which the amber is preserved, or the 
modern atmosphere. The oldest amber 
examined, Manitoba amber, formed 
during the Late Cretaceous (75 to 95 
million years ago); air trapped within it 
had a high oxygen content (greater than 
30%). Air trapped in Baltic amber 
(from the Eocene or Oligocene, about 
40 million years ago) had 2 1% oxygen, 
a value similar to that in contemporary 
air retained within hardened New Zea- 
land resin. Dominican amber (from the 
Oli ocene to early Miocene, about 25 d on years ago) had less oxygen than 
is present in samples of current air. 
From chunks of amber it may be possi- 
ble to survey the earth's atmospheric 
past; how the atmosphere has evolved 
directly relates to how organic matter 
has evolved on the earth. 

Whittier Narrows 
earthquake 

S EISMIC activity in about 100 
known faults and in an additional 
unknown number of buried thrust 

faults poses considerable potential 
earthquake hazard to the greater Los 
Angeles area ( age 1409). One of the 
buried thrust ? aults slipped on 1 Octo- 
ber 1987, causing an earthquake that 
was centered near Whittier, California; 
the earthquake measured 5.9 on the 
Richter scale, occurred without precur- 
sory signs, and caused about $358 mil- 
lion worth of damage without ruptur- 

ing the earth's surface. Hauksson et al. 
describe the orientation of the fault 
(north-dipping with an east-west 
strike), its location in the earth (at a 
depth of 1 1 to 16 kilometers), and the 
first motion along the fault during the 
earthquake. Faults involved in the after- 
shocks, the largest of which measured 
5.3 on the Richter scale and occurred 3 
days after the main shock, are also pro- 
filed. The existence of a system of seis- 
mically active buried faults in this heavi- 
ly populated area suggests that esti- 
mates of the potential for destructive 
earthquakes there may be too low. 

Versatile RNA 

I N the world of molecular biology, 
the equivalent of the "chicken or 
the egg" problem is expressed as 

follows: which came first durlng evolu- 
tion-DNA, RNA, or protein (page 
1412)? An ideal primordial material 
would have been self-replicating and 
would have had both enzymatic and 
information-encoding properties. A ri- 
bozyme derived from pre-ribosomal 
RNA of the protozoan Tetrabynu 
themophila appears to be just such a 
dual-function molecule. Been and Cech 
show that when this ribozyme and an 
RNA primer are co-incubated in the 
presence of dinucleotides, the primer 
gets elongated. No proteins are re- 
quired because the ribozyrne has the 
enzymatic activities needed for elongat- 
ing the RNA chain; a portion of the 
ribozyme may even serve as a template 
for the growing chain. Thus, before 
either DNA or translational machinery 
was available, an RNA-like material 
may have been able to carry out all the 
steps required for replication. 

New gene in AIDS virus? 

N INE regions with potential pro- 
tein-coding activity have been 
identified in the genetic materi- 

al of the AIDS virus HIV-1 (page 
1420). Eight of these regions are situat- 
ed on the minus strand-the "coding" 
strand--of the double-stranded DNA 

intermediate that is synthesized (from 
viral RNA) inside infected cells; these 
eight genes encode the gag, env, pol, 
tat, sor, trslart, R, and 3'-orf proteins. 
The putative ninth gene, identified 
through computer analysis of HIV-1 
base-pair sequences, is situated on the 
other (plus) strand of the DNA inter- 
mediate; it is highly conserved, having 
been found in 11 of 12 HIV-1 isolates. 
Gene nine has all the features of a 
genuine gene-a long o en reading 
frame (the transcripuon J unit) and 
flanking promoter sequences and signal 
sequences for modifying the messenger 
RNA. Based on predictions of the ami- 
no acid sequence (of up to 190 amino 
acids), the putative protein would be 
unusually hydrophobic; thus, according 
to Miller, this protein might associate 
with membranes. Examples of bidirec- 
tional genes are known but rare; finding 
such a gene in the AIDS virus may 
provide clues to the pathogenicity of 
this elusive virus. 

Brine shrimp revival 

I N response to harsh (anaerobic) en- 
vironmental conditions, embryos of 
brine shrimp can enter an extreme 

but reversible state of quiescence; in this 
state, their energy flow is 2.4% of their 
active aerobic metabolic rate, the lowest 
rate recorded so far for live quiescent 
invertebrates (page 1425). In their 
study of the metabolism of brine shrimp 
embryos, Hand and Gnaiger made con- 
tinuous microcalorimetric measure- 
ments of heat dissipation, recorded res- 
piratory rates, and followed several 
metabolic products-trehalose, adeno- 
sine triphosphate, and adenosine di- 
phosphate. Trehalose, the exclusive cat- 
abolic he1 present in preemergence em- 
bryos, is considered a likely "pilot light" 
substance that could be ca tabokd  in 
tiny amounts in dormant organisms. 
Dormant embryos might be reactivated 
in nature when the pH increases, just as 
they are when akalinization is brought 
about ex rimentally. After the sim le 
upward s C 'ft inpH, catabolism of tre 1 a- 
lose may be reinitiated and the orga- 
nism's metabolism rekindled. 
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P - - -  - -  - B- ---- 1-2 to 8 r-Es of 
arametel- with t l e  new 

Kicro~ro power SUPPI 
from HBI. 

Now you can program your - experiments with or without ' the use of an external com- 
puter. HBl's new MicroPro 
1000,3000 and 5000 High 
Voltage Microprocessor 
Power Supplies allow you to 
program 8 different sets of 
parameters, with automatic 
stepping between them 
based on time or voltlhours. 

1 These features allow 
you to set a variety of run 
conditions which can be 

stored for future experiments. Capabilities can be 
greatly enhanced by the use of available software 
packages. MicroPro features include excellent 
regulation of voltage, current and power, load and 

leak detection, automatic crossover, voltlhour 
indication, 100-hour timer and LED readout. 

HBI 250 and 500 Volt Power Supplies offer an 
economical alternative for routine applications. 
Standard features include 2 sets of output terminals, 
LED readout, overload protection, and automatic 
crossover at maximum output when operating in 
constant power or constant volts mode. 

Need more information? Call toll-free: 
1-800-631-1369 (in NJ, 201-843-2320) or write: HBI, 
244 Saddle River Rd., Saddle Brook, NJ 07662-6001. 

SPECIFICATIONS 
MicroPro MicroPro MicroPro HBI HBI 
1000 3000 5000 250 500 

Volts 100OV 3000V 5000V 250V 500V 
Current 400mA 200mA 200mA 2.5A 300mA 
Power 400W 600W 500W 625W 150W 

For unique laboratory equipment 
HAAKE BUCHLER INSTRUMENTS, INC. 
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Phenomena at Interfaces 

R esearch opportunities created by the scanning tunneling microscope (STM) and the 
atomic force microscope (AFM) are being addressed by an expanding number of 
scientists. As of 1 March 1988, about 400 papers had appeared that dealt with their 

design or use in studying hitherto unapproachable phenomena. These instruments are 
capable of lateral resolutions of 1 to 2 angstroms and can measure vertical dimensions to 
better than 0.05 A. (Atomic dimensions are of the order of 2 A.) Initiallv the STM was 
employed in studies bf objects in high vacuum. But more recently atomi; resolution has 
been obtained with both STM and AFM of solids in air and of solids covered by cryogenic 
fluids, polar and nonpolar solvents, conductive aqueous solutions, oils, and These 
observations demonstrate potential for investigating processes that occur at solid-liquid 
interfaces. Possible applications include lithography, catalysis, corrosion, electrochemistry, 
and molecular biology. 

Most of the measurements have been made with STM. These studies have revealed 
many interesting phenomena, including mobility of atoms on surfaces and the reactivity of 
the dangling bonds that are present at crystalline surfaces. In one type of experiment, a fresh 
graphite surface in high vacuum was exposed to an amount of silver atoms sufficient to 
provide a small fraction of a monolayer. Subsequent observation with STM revealed islands 
of silver atoms on the graphite. It was as if the silver atoms had galloped over the surface to 
be with their friends. An experiment with crystalline gold testified to mobility of gold atoms 
near the surface after a crater in the gold three atom layers deep and displacing about 3200 
atoms was created. The third level of the crater (25 atoms) was filled with gold atoms in 8 
minutes. After 130 minutes, the second level of the crater (900 atoms) was filled. All this 
occurred at room temperature. 

It has long been known that the arrangement of atoms at the surface of a crystal differs 
from that in the interior. The atoms at the interior are surrounded. Those at the surface are 
not. As a result, spacing of atoms at the surface is different from that in the bulk. A much 
noted example is that of silicon (1 11) which has a 7 by 7 unit cell at the surface each having 
19 dangling bonds (dbs) which apparently are quite reactive. When a tiny amount of 
ammonia is introduced into the vacuum, H and NH2 are preferentially attached to some 
particular db but to others more s1owly.t Again, this is reactivity at room temperatures. 

The STM involves a flow of electricity to or from a sharp tip poised about 10 A above 
the conducting surface of a solid. The STM is not readily applicable to insulators or directly 
useful for mobile biological substances. However, for studies involving conductors, STM is 
the instrument of choice. It can be made rugged and dependable, and iiis already being used 
in the United States on the shop floor to monitor a production process where precise 
control of tiny dimensions is paramount to achieving quality of output. It is manufactured 
commercially with various models costing about $30,000 to $60,000. On the order of 100 
instruments have been sold, many of them to the Japanese. In a number of universities, 
home-made variants have been assembled for as little as a few thousand dollars. 

Ultimately, because of its potential versatility, the AFM, invented in 1985, will 
probably come into broad use,-but at present completely satisfactory models are not 
available. The AFM senses the force between the end of a sharp tip and the atom being 
observed. The tiny force causes a very small motion in a spring attached to the tip. At 
present, the typical forces involved when AFM is employed in monitoring are in the range of 

newton. (A force of N is equivalent to the weight of g.) However, G. 
Binnig and C. F. Quate have suggested that an apparatus could be developed that would 
detect a force as small as 10-l8 N. They point out that already displacements of A to 

A have been measured. A displacement of A corresponds to about 1 percent of 
the nuclear diameter. 

Behind the success of STM, as well as a good potential future for AFM, is the ability to 
measure, record, and control displacements of small fractions of an angstrom. This ability is 
likely to be exploited further in the development of other instruments capable of exploring 
phenomena at the atomic  PHILIP LIP H .  ABELSON 

- - 

*A good sample of activities in STM and AFM will a pear in the March April issue of the Joumd of Vacuum Science 
md Ted.lm&, +R. Wokow and Ph. Avouris, P&. Rev. Lett., in press. 
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The new frontiers in biology today are the frontiers of 
biotechnology tomorrow. . . . . . . 1 

t 

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

Contents 

I. New Techniques 

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

11. Immunology 

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

Ill. Developmental Biology and Cancer 

Spatially Regulated Expression of Homeotic Genes 
in Drosophila 

Plasticity of the Differentiated State 
Oncogenes in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors 
X-Ray Structure of Displatin with DNA 
immunoglobulin Heavy-Chain Enhancer: 

Tissue-Specific Factors 

IV. Hormones and Metabolism 

Atrial Natriuretic Factor 
The LDL Receptor Gene 
Human von Willebrand Factor 

V. Biotechnology 

Biotechnology & Food 
Drug Biotechnology: The Japanese Challenge 

VI. Virology 

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

VII. Plant Sciences 

Arabidopsis thaliana & Molecular Genetics 
Safety & Genetic Engineering in Agriculture 

VIII. Behavior and Sensory Phenomena 

The Cellular Basis of Hearing 
Insect Colony Sociogenesis 
Neurotrophic Factors 

1986; 400 pp., comprehensive index, 125 illustrations and  tables 
Hardcover $29.95; AAAS members $23.95 ISBN 0-87168-314-7 
Softcover $17.95; AAAS members 214.35 ISBN 0-07168-283-4 

VISA, Mastercard, and  Choice accepted; include account number, expiration date, a n d  signature. Order f rom 
American Association for  the Advancement o f  Science, Marketing, Dept. F, 1333 H Street, NW, Washington, DC  
20005. Please a d d  $1.50 postage and  handl ing pe r  order. Al low 4 - 6 weeks for  delivery. 
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ior. It shares fixtures with many other reli- 
gions, but most closely resembles Hindu- 
ism, which has the ideal of abkci (respect 
for life) and demands that its Brahmins be 
vegetarians. 
Thus, by all means, there should be no 

laws that &quire antivivisectionists or ani- 
mal rightists to dissect animals, do research 
with them, eat meat, use products derived 
from animals or tested on animals. hunt 
animals, own pets, attend rodeos, horse 
races and zoos, or in any other way violate 
their beliefs. 

The separation of church and state, how- 
ever, also works in the other direction. 
There also should be no laws that impose 
the code of the antivivisection religion on 
the rest of society. 

hagme the public outcry if Brahmins 
declared that various aswcts of American 
life were immoral accordAg to their religion 
and successfully pressured Congress to make 
laws forcing Americans to obey parts of the 
ethical code of Hinduism. Nevertheless, ac- 
cording to J. F. Rodriguez-Sierra (Letters, 
15 Jan., p. 245), ''pressures of animal rights 
activists on some selected congressmen" mo- 
tivated the new Public Health Service ani- 
mal guidelines that impose parts of the 
antivivisection religion. And as the letter 

from N. D. Barnard (15 Jan., p. 245) 
illustrates, "the pendulum has only begun to 
swing the other way" and the animal right- 
ists are now working for a law that would 
prohibit "even routine researchn with ani- 
mals. 

I respect the right of the animal rightists 
to practice their religion and preach that 
animals are equal with humans, but I object 
to any group attempting to get laws to 
impose its religion on everyone else. 

JOHN DAVID SINCLAIR 
Alko Rwcamb Laborat&, 

Alko, Ltd., 
Thc Finnrih St& A h h d  Gmpany, 

Post O@ B m  350, 
SF40101 Hclrinki, Finhad 

REFERENCES 

1. M. Chinnici, Dicmvcr 8,42 (1987). 

'(Machon Hours 

The letter from Carl Djerassi (Letters, 1 
Jan., p. 10) and the letters in response (5 
Feb., p. 543) really all speak the truth. There 
is no doubt, as Djerassi points out, that not 
just adequate, but quality child care as well 

as domesric help would be great assets to 
female ( e d  male) assistant professors with 
children. There is also no doubt that it 
wodd be elitist to single out academic wom- 
en .as recipients of government grants to 
assist in raising families, and that quality 
institutionalized day care is a desirable goal. 
Both Djerassi and the letters in response, 
however, suggest that the "60- to 80-hour 
macho workS;eek" is a large component of 
the reason why it is extremely di5cult fbr 
female assistant professors to provide ade- 
auate attention their families- as well as to 
&eir demanding profession. What no one 
seems to point out is that regardless of 
profession and gender, to succeed in one's 
chosen field, whether it is owning a restau- 
rant, law, academic or corporate science, 
other areas of the corporate world, or any 
type of business, long hours are necessary to 
achieve success. Scientists do not really have 
a monopoly on a 60- to 80-hour macho 
workweek. That type of effort is what it 
takes to get som&here, and no amount of 
government funding is going to change 
that. 

ALINA C. LOPO 
DiPirion ofBiomcW Scimus, 

Univcn-iv o f  Calajkw, 
Rimmi&, CA 92521 0121 
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The best choice 

Fradogela TSK the polymeric 
chromatography carrier for your valuable 
bioproduds. 

physically stable - for rapid results 

chemically stable - for consistent and 
reproducible separations 

Whether your chromatography is on the 
laboratory or industrial scale, 
Fradogelm TSK fits the bill 

CHROMATOGRAPHY 

Frankfurter Str. 250 
6100 Darmstadt 11 
Tel. (0 61 51) 72-0 
Federal Republic of Germany 

Circle No. 50 on Readers' Service Card 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years 
of publication, reference title, publication title, 
keywords or abstract 
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 . . . 

RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . 

VAX/VMS (native mode) . . . . . . . 

Circle No. 37 on Readers' Service Card 

Accurate to 0.1 OC 

Flexible probes, .009" dia. 
(flts lnslde 23ga hypodermic needle) 

Needle probes, .013" dia. (29ga) 

Response as fast as .005 seconds 
These quality sensors wlth guaranteed accuracy 
can be used wlth any type "T" thermocouple read- 
out We also make larger probes for clinical and 
laboratory use and, if you have an unusual applica- 
tlon, we can quote on custom sensors In any 
quantlty Call or write for free brochure on our 
probes and digital thermometers 

m*zm&-&l, 
==FA'== r = = r m  
I .  u w. --. 
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Nuclear Arms Control: 

Can the U.S. and Soviet Union 
Trust Each Other? 

This question is explored in a new videotape, Fear of Cheating, Fear of Spying, 
produced by the American Association for the Advancement of Science. The 40- 
minute program illustrates the wide spectrum of views of leading arms control 
experts, scientists, and administration officials on the important issue of verification 
and alleged Soviet cheating. 

Some of the issues and arguments presented are: verifiability of arms control 
agreements, acceptable risks, trust and negotiation, a history of U.S. and Soviet 
compliance, the current controversy over alleged Soviet violations, the adequacy of 
technologies for verification, and arms control challenges for the future. Participants 
include such well known experts as Sidney Drell, Herbert Scoville, Jr., Sidney 
Graybeal, Colin Gray, and Condoleezza Rice. 

The tape is accompanied by a discussion guide containing introductory readings, 
suggested group discussion questions, and a bibliography. A transcript and glossary 
are also included. 

Fear of Cheating, Fear of Spying is a valuable learning tool for college classes, 
high school audiences, and any groups interested in promoting citizen awareness 
and public discussion of nuclear arms control issues. To order this informative pro- 
gram for your institution, just complete and mail the form below. 

Produced by the Program on Science, Arms Control, and National Security 
American Association for the Advancement of Science 

Yes! Please send me the Fear of Cheating, Fear of Spying videotape, along with the 
accompanying discussion guide, transcript, and glossary. 

Name 
Institution 
Address 
CityIStatelZip 

Please specify: Check enclosed VISA Mastercard 
VHS @ $60 
Beta @ $60 Card # Expires 
U-matic @ $75 Signature 

Mail to: AAAS Marketing Dept. SB, 1333 H Street, NW, Washington, DC 20005. 
(Checks should be made payable to AAAS. Please allow 4-6 weeks for delivery.) 
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DETECT [HIV ANTIGEN) 
IN LESS THAN 4 HOURS. 

This assay is a dynam~c 
through in specif~cally measuring HIV p24 core antiqen levels, maxi- 
mizing sensitivity, specificity, andaccuracy while enhsncing speed and 
convenience. Coulter Immunology is pleased to announce the availability 
of a new microplate HlVAntigen EIA that offers many improvements over 
existing test systems: 

FASTER TURNAROUND: The Coulter HlVAntigen Test delivers accu- 
rate results in less than four hours.Technologist time is only 40 minutes. 

SUPERIOR SENSITIVITY: Measures less than 10 picograms per milli- 
liter of core-related proteins, primarily p24. 

HIGH SPECIFICITY: Monoclonal antibody capture with no cross- 
reactivity with HTLV-I, HTLV-II, Cytomegalovirus, Herpes Simplex I or II, 
Epstein-Barr virus, Legionnaires',Toxoplasmosis, Rheumatoid Factor, or 
Bilirubin. 

CHOICE OF SPECIMENS: Plasma, serum, or culture fluid with equal 
sensitivity. 

EASIER TO RUN: Color-coded reagents minimize pipetting error and 
allow internal and ongoing QC of test performance. 

FLEXIBILITY/ECONOMY: Removable 8-well strips permit assays of 
8 to 96 wells per run.Therefore, one can perform 12 separate runs using 
just one plate. 

MORE SAFETY FEATURES: Employs non-infective sonified, deter- 
gent detoxified HIV. Lyse reagent detoxifies virus in sample during first 
step of procedure. 

For more information about the Coulter HlVAntigen EIA 
(96-well microplate Kit), call us at 1-800-327-3778 (in Florida, 1-800-327- 
6531, Ext. 6880). Coulter Immunology, the company with the broadest 
line of human-specific cell surface monoclonal 

antibodies, provides solutions to investi- 
gations of the most pressing problems COULTER 
of the medical community. 

HAS THE SOLUTION. 
FOR RESEARCH USE ONLY: NOT FOR DIAGNOSTIC OR THERAPEUTIC USE. c 1987 COULTER CORPORATION 

I COULTER IMMUNOLOGY, A DIVISION OF COULTER CORPORATION HI 
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Medical School at Houston 

GRANT 

For the IBM PC & Macintosh 

YOU can know what's left to 
spend TODAY, not a month 

it reconciles to university ledgers. 

PERSONNEL 
MANAGERTM 

Runs on the IBM PC 

Project personnel costs one month 
4 r  several years ahead! Uses complete 

record of Salary & Fringe activity. Change the 
salary distribution to grants with a touch of a key. 

Automatically re-computes personnel balances to 
end of grant. Posts projections to Grant Manager. 

N i l e s  & A s s o c i a t e s  
"Making the Business of Science Easier " 

2200 Powell, Suite 765s Emeryville, - CA 94608 Phone (41 5) 655-6666 

FOR PARENTERAL 
ADMINISTRATION OF 
BIOLOGICALS, PEPTIDES, 

Our experienced team may 
solve your problem 

Write or call : 

DEBIOPHARM S.A. 
(CYTOTECH DIVISION) 
Rue du Petit-ChQne 38 
1003 LAUSANNE, SWrrZERLAND 
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ECH CALL FOR PAPERS 

ANDEXHIBInON BIOTECH USA '88 
NOVEMBER 14-16,1988 
HYATT REGENCY 
SAN FRANCISCO The catalyst for 

bio-industrial evolution 
The sponsors of BIOTECH USA '88 
Invite you to be a key participant ~n 
a series of symposiums offering 
members of the industry an 
opportunity to present orlginal 
work they feel would be of lnterest 
to the key players in the future of 
biotechnology These players 
include Executive Officers, 
Directors of R&D, Investors, 
Venture Capltallsts, Financial 
Analysts, Senior Research 
Scientists, Legal Experts and 
Regulatory Specialists. 

Submit an abstract of no more 
than 250 words, wlth a brief 
biography to be reviewed by the 
BIOTECH USA '88 Board of -- El i i i i i i i  Advisors made up of prominent - - - eiiii;;; wii i i i i l i  academic and lndustry professionals. -- i i i i l  Deadline for submission is April 29, - ~ i i i i i i  1988 and should be submitted to -- 'iiiiii Judy Green, CMC, - .;Sic ...::: 200 Connecticut Avenue, Norwalk, CT - #ff 05856-4990, (203) 852-0500, ext. 247 

! ! ! !  - BIOTECH USA'88 IS produced by - -B Conference Management Corporation. 



Looking Ahead in an Election Year 
Thirteenth Annual AAAS Colloquium on R&D Policy 

14 & 15 April 1988 + Capital Hilton Hotel  + Washington,  DC 

+. Discussion will be based on A4.M Report XIIZ: + Perspectives will be prolided on topics such as 
Research and Development, FY 1989, a timely budget deficits and other constraints on R&D 
and comprehensive analysis of the proposals programs, setting priorities for science and 
for R&D in the FY 1989 budget, prepared by technology, science advice to the government, 
AAAS and a group of its affiliated scientific, en- evaluation of research, and superconductivity 
gineering, and higher education associations. and government's role. 

+. Trends and prospects for R&D in defense, en- 
ergy, health, space and other areas will be ex- + Registrants will also receive Proceedings 

plored by leaders from industry, universities, following the Colloquium and Congressional 

agencies of the federal government, Congress, Action on R&D in the FY 1989 Budget in the 

the White House, and the scientific and engi- fall. 

neering communities. 

Preliminary Program 

Thursdav, 14 April - Dawson, Associate Director for Natural Resources, 
Energy and Science, OfSice of Management and 

8:00 a.m. Registration Budget 

8:45 a.m. Welcome 

Sheila E. Widnall, Chairman, Board of Directors, 
A M ;  and Abby Rockefeller ~Mauze Professor of 
Aeronautics and Astronautics, ~Massachusetts In- 
stitute of Technology 

Overview of R&D in the FY 1989 Budget 

Albert H. Teich, Head, Office of Public Sector Pro- 
grams, AAAS; Stephen D. Nelson, Manager, Science 
Policy Studies, AAAS 

12:30 p.m. Luncheon 

Address: Bruce Howe*, Secretary, Ministry of State 
for Science and Technology; and Chief Science 
Advisor to the Government of Canada 

2:15 p.m. Priority-Setting in an Era of Limits 

Federal budget constraints + International eco- 
nomic competition + Priorities in science and 
technology + Balance between "big" and "small" 
science 

9:30 a.m. Budgetary and Policy Context for Moderator: Thomas II. Moss, Dean of Graduate 
R&D in FY 1989 Studies and Research, Case Western Reserve LJni- 

Administration proposals for R&D + O\lerall versify 

budget and economic context + R&D community Speakers: Doug Walgren*,  member, L1.S. House of 
perspectives Representatives; Chairman, Subcommittee on Sci- 
Nloderator: J. Thomas Ratchford, Associate E&ec- ence, Research and Technology, Committee on ~ c i -  

utive Oficer, AAAS ence, Space, and Technology; Erich Bloch*, Direc- 
U" 

Keynote Address: William R. Graham, Jr., Science 
Advisor to the President; and Director, Office of 
Science and Technology Policy, Executive OOfJice of 
the President 

tor, National Science Foundation; Robert Rosen- 
zweig, President, Association of American Lmi- 
versities; Joseph A. Saloom, Senior Vice-President, 
M/A COM Components, Inc.; and Chairman, Coun- 
cil on Research and Technolow (CORETECHI "" 

Speakers: Claudine Schneider*, Member, U.S. 
House of Representatit~es (R-w;  Ranking Minority 4:30 and On R&D in the 

Member, Subcommittee on Natural Resources, 5:15 p.m. FY 1989 Budget (sessions will repeat) 

A,griculture Research, and Environment, Committee Simultaneous small group sessions + Highlights of 
on Science, Space, and Technology; Robert K.  major agency R&D budgets + Congressional dis- 

* Invited + 
-- - 
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cussants + Opportunities for questions and dis- 
cussion 

Department of Defense: Ted G. Berlincourt, Di- 
rector, Research and Laboratory itlanagement, 
OfSice of the Deputy Undersecretary of Defense for 
Research and Advanced Technology 

Department of Energy: David B. Nelson, Execu- 
tive Director, Ofice of Energy Research, DOE 

National Aeronautics and Space Administration: 
Joseph K. Alexander, Assistant Associate Adminis- 
trator for Space Science and Applications, NASA 

National Institutes of Health: Jay Moskowitz, 
Associate Director for Science Policy and Legisla- 
tion, NIH 

Moderator: George Bugliarello, Chairman, Com- 
mittee on Science, Engineering, and Public Policy, 
A M ;  and President, Polytechnic Lrniversity 

Speakers: William Golden, President, New York 
Academy of Sciences; and Treasurer, AAAS; John 
P. McTague*, Vice-President for Research, Ford 
iMotor Companyi and former Acting Director, 
White House Office of Science and Technology 
Policy; Edward E. David, Jr.*, President, EED, Inc.; 
and former Science Advisor to the President; Hugh 
Loweth, Former Deputy Associate Director, Energy 
and Science Division, Ofice of Management and 
Budget (Retired); John Holmfeld, Study Director, 
Science Policy Task Force, House Committee on 
Science, Space and Technology 

National Science Foundation: Sandra D. Toye, (C) Evaluating R&D: The Policy Issues 
Controller, iVSF Moderator: To be announced 

6:00 p.m. Reception 

Cocktails and hors d'oeuvres 4 MAS host 

Friday, 15 April 

7:45 a.m. Breakfast 

Presiding: William G. Wells, Jr., Science Policy 
Consultant, AAAS; and Professor, Department of 
Management Science, George Washington LJniver- 
sify 

Speakers: Daqd Chubin, O n c e  of Technology 
Assessment; S. Alan Heininger*, Corporate Vice- 
President for Resource Planning, ~Monsanto Cor- 
poration; and President, Industrial Research In- 
stitute; Thomas D. Roslewicz*, Assistant Inspector 
General for Audits, Department of Health and Hu- 
man Services; James &I. &~cCullough, Director, 
Program Evaluation S t a s  National Science Foun- 
dation; Norman Braveman, Director of Program 
Evaluation, National Institutes of Health 

Speaker: William Proxmire*, 'Member, L1.S. Senate 12:15 p.m. Reception 

(D-WI); Chairman, Senate Appropriations Sub- Cocktails + Cash bar 
committee on HUD and Independent Agencies 12:45 p.m. Luncheon 
9:00 a.m. Major Issues in Science and Tech- 

nology Policy: Concurrent Sessions 

(A) Government's Role in Promoting Science 
and Its Commercial Applications: Lessons 
for Superconductivity 

Moderator: Mildred S. Dresselhaus*, Institute Pro- 
fessor, ~Massachusetts Institute of Technology 

Speakers: Christopher T. Hill, Senior Specialist in 
Science and Technology Policy, Congressional Re- 
search Service, Library of Congress; Kay A. Rhyne* , 
Program Manager, Defense Advanced Research 
Projects Agency; Martha Harris*, OfSice on Inter- 
national ,.iflairs, National Research Council 

Presiding: Walter E. Massey*, Pr~sident, MAS; 
and Vice-President for Research and for Argonne 
National Laboratory, University of Chicago 

Speaker: Samuel C. Florman, Vice-president, 
Kreisler Borg Florman Construction Company, 
Scarsdale, 'W; and author of Blaming Technology, 
The E~istential Pleasures of Engineering, and The 
Civilized Engineer 

Concluding Remarks: Alvin W. Trivelpiece, Execu- 
tive Oficer, AAAS 

2:30 p.m. Adjournment 

(B) Top-Level Advice and Policy Coordination in 
Science and Technology Issues Use registration .forms o n  fo l lowi~~g page + 

For further details, write: AAAS R&D Colloquium, Public Sector Programs, 
1333 H Street, NW, Washington, DC 20005. 

Sponsored by the W S  Committee on Science, Engineering, and Public Policy 

American Association for the Advancement of Science 
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13th AAAS R&D Colloquium Advance 
Washington, D.C. 
14-15 April 1988 

The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 

Please Print or Type Clearly 

Name 
(last) (first and initial) 

Aff iliatiion 

Mailing Address 
(street and number) 

(city) (state & zip) (telephone number) 

Check enclosed or charge to my VISA or Mastercard 
(no other credlt cards accepted) 

Card No. Expiration Date 

Cardholder's signature 

Registration 
Form 

SR3 

Registration Fees 

$195 Full (meals & publications) $ - 

$1 45 Partial (publications only) - 

$ 70 Student (publications only) - 

Separate Meal Tickets 

$ 25 Lunch, Thursday (14 Apr.) - 

$ 8 Breakfast, Friday (15 Apr.) - 

$ 25 Lunch, Friday (15 Apr.) - 

TOTAL AMOUNT: 

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

Packets will be mailed to preregistrants on about 24 March; registrations received after 24 March will be held at the AAAS 
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for 
cancellations received by 8 April; no refunds will be made on cancellations received after this date. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All 
registrants receive AAAS Report XIII: Research and Development, FY 7989 before or at the Colloquium, published 
Proceedings after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1989 Budget, in the fall. 

Mail registration form to: AAAS Meetings Office, R&D Colloquium, 1333 H Street, N.W., Washington, D.C. 20005 

Capital Hilton Hotel Reservation 
AAAS R&D Colloquium + 14-15 April 1988 

(Reservations received after 24 March cannot be guaranteed) 

Send confirmation to: 

Name Street 

City - State Zip Telephone No. 

Other occupants of room: Name Name - 

Room: Single ($1 18)* Double ($1 38)* Twin ($1 38)* *Add 10% D.C. sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon. 

Special housing needs due to handicap: 

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card information: 

Credit Card Name Number Expiration Date 

Cardholder's Signature 

Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036 
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