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COVER Supernova 1987A-an exploding star. On 23 Februan 1987, light and 
neutrinos reached Earth from the brightest supernova in almost 400 years. "Before 
(left) and afier (right)" photos show the star that exploded and the supernova 
shortly after outburst. Photographs were taken using the 3.9-meter Anglo- 
Australian Telescope in New South Wales, Australia. See page 750. [Courtesy of 
David Malin, copyright 1987, the Anglo-Australian Telescope Board] 
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Insight into vision 

A visual image has color, depth, 
movement, form, and texture 
(page 740). Anatomic and phys- 

iologic studies in monkeys and percep- 
tion studies in humans indicate that 
these components are processed by sep- 
arate channels and that the segregated, 
parallel processing begins in the eye and 
continues as far into the brain as has 
been probed. There is also some sup- 
portive clinical evidence that distinct 
circuits process individual components 
of an image: stroke victims sometimes 
have selectively short-circuited vision, 
experiencing, for example, loss of only 
one segment of vision such as color 
vision. The experimental studies and the 
insights they rovide into the structure, 
function, an L! evolution of the visual 
system are described by Livingstone 
and Hubel. It is enigmatic that visual 
images seem to be unified, when, in 
fact, processing keeps the parts of the 
whole separate from one another. 

Highlighting 
differentiation 

S TREPTOMYCETES are soil bacteria 
that form colonies in which physi- 
cally distinct cells perform special- 

ized functions (page 768). It  takes sev- 
eral days for a colony to mature. Sub- 
strate mycelium cells initially burrow 
down into the medium on which the 
colony is growing; later aerial mycelium 
cells grow upward out of the substrate 
cells and eventually produce spores. 
When and where various genes are 
turned on and off within the colony 
during this complex differentiation 
process has now been studied by Schauer 
et al, through the use of a "reporter" 
gene cluster, l d .  This cluster was 
transferred into streptomycetes cells 
next to different genes; as indigenous 
genes were expressed during differentia- 
tion, their promoters concurrently 
turned on nearby l d  genes. The 
location of active genes was devilishly 
simple to identify because, when the 
lulcAB gene cluster is turned on, the 
enzyme luciferase is produced and light 
is emitted: steps in morphologic differ- 

entiation are in this way spatially and 
temporally illuminated. 

Fastmforward chemistry 

A state-of-the-art laser system has 
made it possible to directly ob- 
serve steps in a chemical reaction 

that goes from reactant to product 
within 500 femtoseconds ( 1 0 - l ~  sec- 
onds) (page 777). In the prototype 
experiment, the retinal prosthetic group 
of bacteriorhodopsin, a light-sensitive 
bacterial membrane protein that pumps 
protons through the membranes of 
Hdobacterium halobium, was observed 
to isomerize from a trans to a cis config- 
uration. Mathies et al, experimentally 
induced the chemical transformation 
with 60-femtosecond optical pulses; dy- 
namic structural changes were followed 
spectrophotometrically with 6-femto- 
second resolution. The spectroscopic 
signature (a direct monitor of a struc- 
tural change) at 150 femtoseconds 
showed the prosthetic group twisting; 
the torsional displacement of the pros- 
thetic group resulted in a permanent 
change in the molecule's geometry. 

Inside Uranus 

N EW models of the interior of 
Uranus and new ways of test- 
ing these models have been de- 

veloped since Voyager I1 took a close- 
up look at the distant planet in 1986 
(page 779). Uranus consists of ice, gas, 
and rock and has a powerful but uneven 
magnetic field. Nellis et al. have investi- 
gated in the laboratory how methane, 
ammonia, and a mixture of water, am- 
monia, and isopropanol called synthetic 
Uranus-all thought to be prevalent on 
the planet-behave under simulated 
planetary conditions. During passage of 
a strong shock wave, the materials were 
molecularly ionized and dissociated. 
Conductivity was strong within certain 
high temperature and pressure ranges, 
accountin for (and constraining calcu- B lations o ) the internal dynamo that 
produces the planet's magnetic field. All 
materials deep within the planet are 
likely to be dense and stiff; conditions in 

Uranus might thus be right for produc- 
tion of diamond-like carbon, nitrogen, 
and oxygen. 

Hand bones and tools 

H AND bones discovered at the 
1.8-million-year-old Swartkrans 
site in South Africa indicate 

that the extinct hominid Paranthropus 
robustus could have made and used tools 
(page 781). Bone and stone artifacts 
suitable for digging or preparing foods 
were also found. It had not before been 
appreciated that P. robustus, like con- 
temporaneous species Homo habzlis and 
Homo erectus, had grasping fingers and a 
human-like thumb. However, the 
shapes, sizes, and muscle insertion sites 
of the 22 hand bones found indicate 
similarities to human hands and major 
differences from monkey and ape hands, 
which are adapted for power grasping 
during climbing. Paranthropus robustus 
had a small brain and large teeth, and 
the species' extinction has been attribut- 
ed to a presumed combination of low 
intelligence and an inability to use tools 
and engage in other sophisticated be- 
haviors; Susman suggests that, since it 
is now clear that Homo did not have a 
monopoly on the capacity to use tools, 
some other explanation must be found 
for the survival of Homo and not Par- 
anthropus species (see also Lewin, page 
724). 

The bottom lines 

T HE explosion of the 10-million- 
year-old blue star Sanduleak 
-69'202 into Supernova 1987A 

was astronomical in every way: the en- 
ergy output in the first second exceeded 
by two orders of magnitude the energy 
output of the sun through its entire 
lifetime, supernova neutrinos from the 
star's collapse were detected deep with- 
in the earth, temperatures may have 
reached 10 billion kelvin in the explod- 
ing star's core, and astronomers and 
astrophysicists were afforded the oppor- 
tunity of a lifetime-to test old theories 
and formulate new ones about how 
stars live and die (page 750). 
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v irmally every developed country and many developing countries have targeted 
leadership in biotechnology as a national goal. In efforts to compete with the 
United States in applications of molecular biology to produce pharmaceuticals, 

would-be competitors are latecomers, with limited prospects. But in agriculture, the picture 
is quite different, and the United States could become second-rate. In the United States, 
generous support of biomedical research for decades led to great advances in molecular 
biology and to the training of a large number of talented people capable of advancing the 
biomedical sciences. Would-be competitors have limited reservoirs of expert personnel. 
Another favorable factor for the United States has been an abundance of venture capital, 
which was in short supply elsewhere. For some possible competitors the cost of develop- 
ment and clinical trials of pharmaceuticals ($75 to $100 million) needed to gain approval 
from the U.S. Food and Drug Administration is an inhibiting factor. 

In contrast to federal support of biomedical research, funds for basic research in plant 
biology have been meager i d  the sums provided individual investigators have beentiny. 
Consequently, the knowledge base of the molecular biology of plants is limited. The level of 
conventional agricultural science in other countries is comparable to that here, and in some 
instances poss~bly superior. Expertise in the new biotechnology is widespread. Average 
yields of wheat per hectare in the Netherlands are more than twice those in the United States 
as are yields in the United Kingdom. There are mitigating factors, but these do not cancel 
the contrasts in yields. Our balance of agricultural trade has dwindled. 

The crop surpluses in the United states have been used as an argument for curtailing 
research. However, if we move slowly in exploiting new biotechnology, we will lose 
competitiveness fairly rapidly. The time span and the investment required to introduce 
modified plants or symbiotic bioengineered microorganisms is small compared with that 
required for pharmaceuticals. Economics is one reason for pursuing vigorous development 
of plant biotechnology. Other benefits include diminished need for fertilizers and pesticides. 
Were productivity to be increased, less land would be required for crops, with less related 
soil erosion. 

Major companies are devoting substantial funds to agricultural biotechnology. Their 
efforts are complemented by many new, small outfits. But progress has been greatly impeded 
by regulatory processes and legal actions. Although some caution in introducing new 
technologies is warranted, caution has been overdone. For example, there has been concern 
about introducing into the field a corn plant with a single altered gene. But Howard A. 
Schneiderman has oointed out that to convert a corn olant into a weed would reauire 
hundreds of genetic changes, because corn does not have a "weedy personality."* 
Regulations should take into consideration the basic characteristics of plants into which a 
gene or genes are to be incorporated. Some of our crop varieties require human assistance 
for survival. 

Another area in which progress is being impeded is in the introduction of beneficial soil 
microorganisms. A prejudice exists against organisms whose DNA has been modified by 
recombinant technology. But during most of this century, rhimbia (designed to enhance 
nitrogen fixation) have been added to millions of acres of agricultural soil. Roughly 10'' 
rhimbia improved through mutation by chemicals or radiation are added each year. This 
release has not produced a negative environmental impact. Inoculants of selected kycorrhi- 
zae have greatly helped in restoring wastelands. In estimating potential hazards of 
introducing modified organisms, the gene's location in the genome is important. A gene 
located on a plasmid is much more likely to be transferred to another organism than is a gene 
that is part of a chromosome. 

Advances in molecular biology have created great opportunities for advances in 
agriculture. The United States can persist in a policy of starving agricultural basic research 
and of overregulating biotechnology. Others may not follow such a path. 

--PHILIP H.   ELS SON 

*H. A. Schneiderman, "Biotechnology: A key to America's economic competitiveness in health care and agriculture," 
speech at the Second Annual American Society for Microbiology Conference on Biotechnology, San Diego, CA, June 
1987. 
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Biology Teaching 

As a biology teacher with 28 years of 
experience, mostly in high school, and as a 
biology textbook author, I wish to join in 
the great frog debate: dissection versus frog 
integrity. My students did some dissection, 
yet I feel that requiring a student to sue in 
order to avoid participation is silly. If a 
student of mine occasionally objected to 
doing dissection, with or without specifying 
a reason, I retained my equanimity. The 
student simply retreated to the back of the 
room and took up another assignment. 
More often than not, with the rest of the 
class happily (and noisily) engaged, the dis- 
senting student would edge forward to see 
what all the excitement was about. Some- 
times the boy or girl would have second 
thoughts and ask to join in the dissection. 
When such an activity has to depend on 
legal sanctions, its educational value is likely 
to be nil. 

Why excitement at frog dissection? The 
reason is that I used live frogs, never pickled 
specimens of any kind. Just before class I 
pithed them-in a preparation room out of 
the students' sight. Thus the tissues and or- 
gans remained fresh and functioning. Ex- 
citement was generated by seeing the beat- 
ing heart alternately flushing and paling. 
Often an enthralled boy or girl called me 
over and said in wonder: "Look, it's still 
beating!" Students marveled at an isolated 
heart continuing to pulsate in saline, at the 
intestine slowly writhing in peristalsis, at the 
gastrocnemius responding to nerve stimula- 
tion. These close-ups of glistening, function- 
ing, living tissues generate a perception of 
life processes not matched by reading a 
textbook, by computer simulation, by au- 
diovisual media, or by classroom lectures or 
discussions, however lively. 

Yet dissections were not numerous in my 
course. I depended much more on behavior- 
al studies of living animals, and to a lesser 
extent on studies of plants and microbes. 
Before the frog dissection lesson the stu- 
dents were given live frogs to observe in a 
variety of situations. An even more intrigu- 
ing animal was the edible Burgundy snail, 
Helix mpena. As science chairman in a high 
school on New York City's Lower East Side, 
with funds for supplies very limited, I had 
the task of providing 1500 biology students 
with living materials. But the Italian fish 
stores on Second Avenue provided snails at 
$1 a pound (100 snails). With 2 pounds of 
snails and a few heads of lettuce, the student 
body had a fascinating lesson. 

Frogs and snails, alas, are no longer avail- 
able. Frogs have become scarce and expen- 
sive. Salmonella infections have restricted the 
importation of Burgundy snails, and when 

they are available they cost far more than a 
penny apiece. But we should not despair. 
Resources of living materials are almost 
unlimited; the limiting factor is teacher in- 
genuity. If three or four beans are put in a 
jar of water and incubated overnight, on the 
next day the culture will be swarming with 
bacteria. Students seemed never to tire of 
watching the swarming culture, with spirilla 
and bacilli vigorously swimming about. Nor 
did I ever tire of watching the bacteria - 
through the microscope. 

These activities were not "experiments," 
and I did not call them that. We referred to 
them as "lab exercises." In a large high 
school class, with limited resources, a rigid 
time limitation, and a limited student back- 
ground, it is difficult to do genuine, honest, 
scientific experiments. Many so-called stu- 
dent experiments are faked or fudged; or the 
results are determined a priori. The common 
pressure on students to get the "right an- 
swers" also destroys the scientific validity of 
the "experiments." In the h d s  of activities 
described above there are no "right an- 
swers." Any function of an organism or of 
its organs that a student observed and accu- 
rately reported was the right answer. 

Are these activities "science"? I think not. 
They are more in the nature of natural 
history or "pre-science." For this I offer no 
apology. James Watson began as a bird 
watcher. As a boy Charles Darwin collected 
beetles and birds' eggs. As the Chinese 
proverb puts it: "Tell me and I hear. Show 
me and I observe. Involve me and I under- 
stand." It is a standard axiom in education, 
honored more in the quotation than in the 
observance, that students learn by doing; 
learning is an active process. I tried to have 
my students "do," and many of them have 
gone into science as a profession or voca- 
tion. 

Robert B. Eckhardt reports that he found 
his biology course dull (Letters, 18 Mar., p. 
1361). Horrors! Living creatures are end- 
lessly fascinating to people and especially to 
young people. Give students live animals or 
living tissues to work with and they cannot 
help but find biology interesting. More than 
a few of my former students have told me 
that they were first attracted to biology 
when they watched and tested the beating 
heart of a freshly pithed frog. 

STANLEY L. WEINBERG 
Iowa Committee of Correspondence, 

Ottumwa, LA 52501 

Erratum: In Mark Crawford's story "Budget crunch 
stalls Super Collider" (News &Comment, 1 Apr., p. 17) 
the captlon accompanying the photograph was incorrect. 
The superconducting magnet pictured was 4.5 meters 
long, not 17 meters, as stated. 
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QUALITY 
VALUE 
TIME 

Your highest priorities 
are also ours. 

At SYNTHECELL we provide: 

Custom oligonucleotides 
of the highest purity 

Quality control 
documentation 

Technical Support 

Rapid turn around time 

We invite you to try our 
products. 

301-869-7455 
SYNTHECELL CORP 

2096 Gaither Rd., Suite 120 
Rockville, MD 20850, USA 
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SEE THE GRAPH AT ALL TIMES 
No commands to learn, you simply tap function 
and arrow keys to fit, edit, zoom, rescale, 
change variables or graph attributes and 

THE GRAPH UPDATES INSTANTLY 
AND AUTOMATICALLY 

Features Greek & Math symbols, sub & 
superscripts, log axes, auto error bars, mult~ple 
line, symbol, spline and frame styles, multiple 
curves, graphs, legends, vert., horiz., stacked 
and clustered bars of variable width and fills, x 
& y symmetric and asymmetric error bars, 
cartesian & polar METAS 8 MACROS., ASCII 
or  1 - 2 4  TO PLOTTERS, PRINTERS, 
LASERS AND HPGL FILES AND MORE ... I 

Mihalisin Assoc. (215) 646-3814 
600 Honey Run Rd, Arnbler,PA 19002 
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BIOSCAN lmaging 
Scanners provide 
rapid, quantitative 
radioisotope 
analvsis without 
plat6 scraping or 
scintillation 
counting. 
lmaging Scanners are the ulti- 
mate systems for analysis of 
TLC plates, gels, blots and 
paper strips . . . A powerful 
quantitative tool (yet surpris- 
ingly affordable) for research 
in: 

drug metabolism 
lipid biochemistry 
biotechnology 

a enzymology 
radiochemistry 
toxicology 

Call toll-free, 800-255-7226. 

- - =i-cs-- Fmi 
====a= .r 

4590 MacArthur Blvd. I Washington, D.C. 20007 
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luickly and . .. . accurately 

X-rays. maps, and more - using Save hundreds OF hours annually over 
your own PC. manual measurement techniques. 

Areas, lengths. angles. and slopes Automate complex analyses. Comes 
X. Y digitizing complete with soFtware, choice o f  
User-defined units digitizing tablet, moneyback guarantee 
Standard ASCII data output and Full year hardware warranty. 
(use in Lotus, dBase. etc.) 
Keyboard macros Sigma-ScanTM soFtware is also 
User-defined data transforms available separetely. 

L 
- 
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Advances in Cognitive Science: 
Steps Toward Convergence 
Edited by Manfred Kochen, University of 
Michigan, and Harold M. Hastings, Hofstra 
University 

Computer science and biology-two fields that were 
once widely divergent--are increasingly influencing one 
another and converging into a new, more 
comprehensive area of cognitive science. This book, 
based on a AAAS Annual Meeting symposium, focuses 
on issues of evolutionary learning, thereby stimulating 
fresh ideas for research. Its multidisciplinary discussions 
integrate methods and concepts in imaginative ways, 
offering a unique perspective on the state of the field 
and on directions for future study. This volume should 
prove valuable to psychologists, computer scientists, 
biologists, and anyone interested or involved in artificial 
intelligence or cognition. 

$45.00; AAAS members $36.00 (include membership number 
from Science). 283 pp., 1988. AAAS Selected Symposium 104. 
Order from: Westview Press, Dept AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS 



Lifeonthe 
INTRODUCING 

MANUSCRIPT QUALITY PHOTOS 

WITHOUT 
LEAVING THE LAB. 

IBI introduces the perfect tool for bench-top docu- 
mentation of nucleic acid or protein gels - The IBI 
QUICKSHOOTER PHOTOSYSTEM. ThLs photosystem 
ends trips to a common darlaoom and focusing or adjust- 
ing complicated photographic equpment. Simply snap 1 kg in each lane 1.5% agarose gel. Hind IIVEm RI-A, Hind 111-A, Eco RI- 

one of the five available hoods onto the camera, place it pIBI, Pst I-A, E m  RI-A 

over you gel, and SHOOT! You'll never need to focus or 
even turn off the lights. Within seconds, you'll have a high 
quality, permanent record of you data. 

The QUICKSHOOTER PHOTOSYSTEM [IBI# 
464001 comes complete with a DS-34 Polaroid "' Camera, 
a pistol grip shutter trigger, and three optical filters 
(orange for ethdiurn bromide, yellow for coomassie blue, 
and green for silver-stained gels). Filters attach dxectly to 
the camera lens and therefore can be used with any size 
hood. Accessory items include hoods and Polaroid"' type 
665 and 661 instant film. 

Hoods (ordered separately) are avdable in five 
sizes, suitable for gels rangmg from less than 5 x 1 cm to 
2 1 x 26 cm. Each lightweight hood has a special bullt-in 
lens, so the gel is automatically in focus. 

Couple the QUICKSHOOTER PHOTOSYSTEM To find out more about tlus exciting QUICKSHOOTER 
with one of IB19s unique six-bulb, stainless steel, 3 12 nm PHOTOSYSTEM, please cail IBI at 1-800-243-2555 or 
W fluorescent tables and you have the best portable 203-186-5600 today. International inquiries, please call 
darlaoom available. With DNA band detection to as low your local IBI afhhate or the international oflice at IBI, 
as 1 ng, your photographic resolution could actually be 203-198-5620. TELEX 643993. IBI CANADA, call toll-free at 
enhanced as well as becoming more convenient. 800-381- 1525. 

The IBI QUICKSHOOTER. Don't bring 
your lab to the darkroom, bring the dark- 
room to your lab. 

The Cuk&ng Edge of Molecular Biology 
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Compare new Corning@ ELIMplates to ang 
other for binding, c a  and consistencg of 
performance. 
New Corning@ ELISA plates deliver the best over- 
all performance on the market. 

Prove it to yourself. We'll send you ten plates 
free for the testing. 
Compare binding 
Corning uses an actual IgG binding assay to certlfy 
each flat bottom and Easy Wash'" plate to have a 
CV of <5%, with all wells within 10% of mean 
absorbance value. 

compare clarity 
Corning uses a standardized dye solution, not just 
a blank well, to cerhfy each flat bottom and Easy 
Wash'" well for a CV of <3%. 
compare consiatencg 
Corning assays e~lery lot for consistency of 
absorbance. All lots tested show no significant 
difference. You no longer have to pretest lots or 
purchase lot quantities. 
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comparestudies 
Ask us for an independent performance study on 
ELISA plates to compare with your test results. 

~mPa=?today 
Call our USA number for ten free plates, perform- 
ance study, and literature. 8004483400 ext. 947. 
Or send the coupon. See how well new Corning 
ELISA plates can perform for you. 

TmRmlm- 
Send coupon on your letterhead with name 
and title for ten free Corning ELISA plates, 
performance study, and Literature. USA, 
Canada o@. Corning Science Products, Attn: 
ELIsq F9. Box 7740, Corning, NY 14830. 

Imagmp what w urn ab togetb 

Science Products 
a CORNlNO Laboratory Sciences Company 



DESIGNER GENES FROM BRITISH BIO-TECF 

YOUR GENL WINE 
BREASOOWN, 60 

FOR THE UPS AND DOWNS OF MOLECULAR BlOLOGY 
I 

A game for 2 or more Molecular Biologists. 

Each player throws a die moving his counter the corresponding number of squares. Any throw bringing a 
player to the foot of a ladder enables the player to move up that ladder. If a throw brings a player to the 
top of a double helix, the player must return to the square at the foot of that helix. The first player to 
reach square 24 is the winner. 

Research into Molecular Biology is often like this. A minor 
setback can easily return you t o  square 1. But with British 
Bio-technology, nothing is left t o  chance. With our range of Designer - Genesm you'll find that  your research is always on t h e  up and up. 

British Bio-technology genes can be  used t o  express recombinant proteins (and 
novel variants) and most genes can be used for  t h e  production of hybridisation probes. 

We will also custom synthesise any form of DNA from t h e  smallest oligonucleotide 
t o  t h e  largest double stranded gene. 

And our service is cost-effective, rapid and efficient. 
For further information on our range of Designer Genes@ and custom gene 

synthesis service write o r  phone today. 
BBL Designer Genesm- make t h e  right moves in Molecular Biology. 

U 5 A 6 CANADA k k m a n  Instruments Inc B~mmlyt8cal Systems Group 2MO Mrkcr Bwlevard Fullerton CA92634 3100U 5 A Tel 714 871 4848 
Fax 910 592 1260 Tlx 678413 

rook House. Watl~ngton Roa 
SWTH AMERICA Bmtwh 5 A Sheraton Centre T I Avenlda Nlemeyer 121 Leblon CEPZ2072 Rlode Jane870 Brazil Tel (021) 2599862 COW~~Y. Oxford OX4 5L 
Tlx (021)32514ATOZRR 
JAPAN Tovobo Com-y L~mrted B~ochemlcal 0-attons Dewrtment 2 8 Dqh- H m a  2 Chcm Kltahu Osaka 530 Japan Tel (06) 348 3786 

Telephone (0865) 7188 
Fax (06) 347 0839 Tlx J 63465 TOVOBO Sole a m ~ r t e r  Mltsublsh CIXD Osaka Branch lndustrtal Textile Deot Fax (0865) 7 1759E 
ITALY AM5 Blotechnology Europe Lnm8te-i Via Sansov~nu 8 20133 Mmlano 1 Italy Tel (02) 206251 Fax (02) 20031 5 Tlx 335661 Pglmea 1 
SPAIN AM5 B8otechnology Europe Llmlted Arwnsola 6 (4 5) Marod 5wmn Tel (91)200 5693 Fax 4103108 Tlx 41663 Telex 838082 
PORTUGAL: AM5 Blotechnology Europe Lornoted. Rua Dos Lusmadas. 5 (5- 1 ). 1300 L~sbon. Portugal. Tel 01 638788 Tlx. 6531 1 LUTEJEO P BlOTEC 



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

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

T a l k  to your independent Harris Sales Representative. 
Because he operates his own company, it's his business to sell the best. 

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

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

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

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

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

Harris Manufacturing Company 
P.O. Box 38, North Billariea, MA 01862 
Phone 1-800-221-4201 Telex 577449 
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Smith Kline & French Laboratories 

Announces 

the Sixth in Its Series of 
Annual Research Symposia 

Co-Organizers: 
George Poste and Stanley T. Crooke 

Protein Design and the Development of 
New Therapeutics and Vaccines 

October 31-November 4, 1988 

Valley Forge Hilton Hotel 
King of Prussia, Pennsylvania 

R. Baldwin 
E. Barnard 
S. Benkovic 
K. Biemann 
L. Birnbaumer 
T. Blundell 
R. Bradshaw 
I. Chaiken 
C. Chothia 
B. Clark 

Program: 

G. Clore P. Kollman 
W. DeGrado I. Kuntz 
D. Eisenberg L. Kuyper 
L. Erickson J .  Lecocq 
R. Evans R. Lerner 
A. Fersht J .  Markussen 
J .  Hogle B. Metcalf 
J ,  King E. Neer 
T. Hunkapiller R. Offord 
T. Hunter A.  Rees 

D. Ringe 
G.  Rose 
M. Rosenberg 
P. Schultz 
R. Snyderman 
E.  Tomlinson 
J .  Weinstein 
J .  Wells 
R. Wetzel 
D. Wiley 
J .  Young 

For Additional Information and Registration Forms, Contact: 

Cathy Scandone 
Symposium Coordinator 

Mail Code L-108 
Post Office Box 1539 

King of Prussia, PA 19406-0939 

0 = continuity of life A = quest for knowledge 3 = resolution 



KUWAIT FOUNDATION FOR THE 
ADVANCEMENT OF SCIENCES (KFAS) 

INVITATION OF NOMINATIONS 
FOR THE 

KUWAIT ANNUAL PRIZES 
The Kuwait  Prize was institutionalized t o  recognize 
distinguished accomplishments in the arts, human- 
ities, and sciences. 

The prizes are awarded annually in the following catego- 
ries: 

A. Basrc Sciences 
6. Applied Sciences 
C. Economics and Soclal Sc~ences 
D. Arts and Letters 
E. Scientific Arabic and islamic Culture. 

The prizes for 1988 will be awarded in the following 
fields: 

A. Blochemistry 
B. Arablc Computational Linguistics and Applications 
C. Economics of Higher Education in the Arab World 
D. Arabic Rhetonc 
E. Geology and Geography in Arab Heritage 

Background: 
1 .  Two prizes are awarded In each field: a prize to 

recognrze the screntifice research of a distingurshed 
Kuwaiti and a prize to recognize the screntifrc re- 
search of a drstinguished Arab. 

2. The candrdate should not have been awarded a 
prize for the submrtted work by any other instrtution. 

3. Nominatrons for these prizes are accepted from 
academic and scientrfrc centres, learned societres, 
past reciprents of the prizes, and peers of the nomr- 
nees. No nominations are accepted from political 
entities. 

4. The scientific research submrtted must have been 
published during the last ten years. 

5. Each prize consists of a cash sum of K.D. 10,0001- 
(approx. U.S, dollars 35,0001-J, KFAS Shield, and a 
Certificate of Recognition. 

6. Nominators must clearly state what distrnguished 
work qualifies therr candidate for consideration. 

7 .  The results of 'KFAS' findings regarding the selection 
of winners are final. 

8.  The papers submitted for nominations will not be 
returned regardless of the outcome. 

9. Each winner is expected to deliver a lecture concern- 
ing the contribution for which he was awarded the 
prize. 

Nominat~ons, including complete curriculum vitae and 
updated lists of publications by the candidates and four 
copies of each paper published, and any inqulry concern- 
ing the prrze should be addressed before October 31, 
1988 to: 

DIRECTOR GENERAL 
KUWAIT FOUNDATION FOR THE 

ADVANCEMENT OF SCIENCES (KFAS) 
P.O. BOX 25263 SAFAT 

13 1 13 KUWAIT 

You Created The Demand 
. And We Filled It. 

i r4;/$ :yj&df/2;[;$J;J 

< $ h  ~ [ d ~ ~ l t [ ) ~ ~  ,;I~J$I j ' ) f d i s ' ' $~~ ' , i ~ l  1 'I I ,, 11 

RESEARCH PRODUCTS 
Te-li-0s / t;. '-ie-6~ / [deriv. of ~k teleios complete, 
perfect] an innovative pioneer in extracellular matrix technology. 

quality research products 
even more urgent. Telios 
PharmaceuticalsTM Research 
Products are backed by the 
latest technical advances, 
providing you with the 
confidence and reliability 
you seek. 

. . .AND MORE extracellular matrix 
products current& under datelopment, 
so send for our free price list NOW! 

2909 Science Park Road San Diego, CA 92121 
(619) 452-6180 Fax (619) 535-8269 Telex 350289 
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(THE LEIDEN CULTURE SYSTEM) 
OVER SLIP DISH 

PETRI DlSH 

I Direct Access Microincubation I 
The Leiden Culture System provides cell observance for longer term experi- 
ments under high magnification in micro-culture conditions. The system 
consists of the Leiden Microincubator and a match~ng Temperature Con- 
troller with a choice of two chamber options: the reusable Leiden Cover Slip 
Dish or the disposable Petri dishes. 

A few applications include intracellular and patch clamp recording, micro- 
injection, video and fluorescence microscopy, mechanical stimulation and 
feeding. 

FOR MORE INFORMATION CALL OR WRITE US TODAY. 
I T H E  R I G H T  T E C H N O L O G Y  

( & Medical Systems Carp. 1 
ONE PLAZA ROAD, GREENVALE. NEW YORK 11548 516-621-9190 \ ' TELEX: 645031 MEDSYSTEMS OUTSIDE N.Y. STATE: 800-654-5406 

C i r c l e  No. 86 on R e a d e r s '  S e r v i c e  C a r d  

ANNOUNCING 
The Third Annual World Congress on 

BIOLOGICALLY ACTIVE 
ATRIAL PEPTIDES 

June 25-26,1988 
NEW YORK HILTON HOTEL 

6" Avenue at 54" Street 
New York, New York 

This BAAP International Congress will be held as a 
two day meeting. The meeting is devoted exclusive- 
ly to basic and clinical research in the expanding 
field of atrial natriuretic hormones. There will be a 
mixture of state-of-the-art lectures by a distinguish- 
ed faculty as well as free communications and 
poster sessions. 

Join us in June for this excellent scientific, clinical 
and social experience. 

FOR PROGRAM INFORMATION 
AND REGISTRATION BROCHURE, 

PLEASE CONTACT 

The American Society of Hypertension 
515 Madison Avenue Suite 2100 

New York, NY 10022 
OR CALL: (212) 644-0650 

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, 
and prepares a bibliography of the references 
cited (optional) 
D o w n l o a d s  r e f e r e n c e s  f r o m  M e d L i n e  d a t a  b a s e s  
such a s  N L M ,  BUS a n d  D I A L O G  ( o p t i o n a l )  

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 850° 

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

ANY 

mAANNuYAL "15' !\'!iUmAol s20°0 
322 Prospect Ave.,  Hartford, CT 06106 
(203) 247-8500 
Connecticut residents add 7 %  4b sales tax 

-- 
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A Convenient and Broad Spectrum 
Cell Culture Antibiotic . . .  

GENTAMYCIN 
SULFATE 

Gentamycin Sulfate is the ideal cell culture antibiotic. It re- 
quires no refrigeration, remains active following autoclaving, 
and remains stable at 37OC up to 15 days. This extended 
stability and its tolerance of pH extremes allows long-term 
virus and tissue culture studies. Another advantage of 
Gentamycin Sulfate is the generally slow development of 
bacterial resistance. 

Gentamycin Sulfate is a water soluble, bactericidal anti- 
biotic of the aminoglycoside group der~ved from Micromono- 
spora purpurea. Gentamycin Sulfate consists of three closely 
related components: Gentamycin C1 (C21H43N507); Genta- 
mycin C2 (C2()H4? N5O7) and Gentamyc~n C,, (C19H39N507). 
This antibiotic acts by inhibiting normal protein synthesis in 
susceptible microorganisms. 

Gentamycin Sulfate has been shown to be nontoxic to 
viruses and mammalian cells at antibacterial and anti- 
mycroplasmal concentrations. Gentamycin Sulfate has wide 
range bactericidal effect on the following: 
- E, coli - Serrattia sp. 
- Citrobacter sp. - Bacillus sp. 
- Salmonella sp. - Clostridium sp. 
- Shigella sp. - Corynebacterium sp. 
- Klebisiella sp. - Listeria monocytogenes 
- Enterobacter sp. - Pseudomonas aeruginosa 
- Proteus sp. (indole positive and indole negative) 
- Staphylococcus sp. (including penicillin and methicill~n 

resistant strains) 
- Antimycroplasmal effect in media containing various strains 

of mycroplasma 

GENTAMYCIN SULFATE 
Product No. 16051 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25gm $200.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 g m  70.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 gm 18.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 mg 7.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mg 2.25 

For a free c o ~ v  of our Molecular Bioloav or General Bio- 
chemical cataloki, write USB at PO. ~oxy2400 ,  Cleveland, 
Ohio 44122. Phone 8001321-9322, From Ohio or Canada, 
call collect: 2161765-5000. Telex: 980718. FAX: 2161464-5075, 

U N I T E D  S T A T E S  B I O C H E M I C A L  C O R P O R A T I O N  
INTERNATIONAL DISTRIBUTORS: Cambridge BioSc~ence - Cambrdge, England Kebo - Spanga, Sweden; Bailerup, Denmark; Oslo, Norway 

Lucerna-Chem AG - Lucerne, Sw~tzerand Maagar - Rehovot, Israel Renner GmbH - Dannstadt, W. Germany RIJ - Ijssel, Holland Societa 
tallana Chimici - Roma, Italy Sopar-Biochem SA - Brussels, Belglum Separation Scientific - Randburg, S. Africa Touzart et Mat~gnon - Paris, 
France Trace Sc~ent~f ic - Baulkham Hills Australia. Circle No. 122 on Readers' Service Card 



You tr rw 

m i n g  and 
h leakproof 

L I U ~ U I C ~  i l l a i  are easy to 
put on and remove. 

You asked for ,' 
versatility We listened. 

And offered you extra capacity 
with 150-, 250-, 500-, and 

1000-mL sizes. Plus gradua- 
tions on receivers and uppers 

for easy measurement, 
because you asked for it. 

You asked for easy 
identification. We listened. 

So now, Nalgene Filter Units are 
color-coded by membrane material- 

and the pore size and membrane 
material are marked right on 

Ybuaskedfbrspeed. 
We listened. 

And increased the effective 
filtration area by more than 25% 

for faster flow rates. 

But we didn't change what 
we couldn't improve. I ,we didn't change the membranes or 

pfastics you've atways depended 
on, You get the same uncom- 

5-- promising standards you expec 
from* Nalge, because all materials 

xrefulljc tested for cytotoxi 
&:are gyaranteed 
~ ~ ~ t ~ ~ i r ~ d t  ~'-P-&W 

dealers worldwide, Or write o<call: 
Nalgene Labware Dept., Naige Corn 

ary of Sybron Corp., Box 203 
r, NY 14602-0365 
(7l6) 586-8800 Telex 97-8242. 

Nalgen6Brand Products 



By making our online biomedical So it's easy to stay well informed 
mformation easier to use, we've opened on virtually any topic that's important. 
the door for more users. Best of all, you don't have to be 

You, for instance. an online professional to use Dialog 
If you're a physician or researcher Medical Connection. Because it offers 

in a medical, clinical, university, or an easy to follow menu for new users 
scientific environment, our new Dialog and a command mode for more 
Medical Connection'" could very well experienced searchers. 
be the research tool you've There's no reason not 
been looking for. to have instant access to 

Dialog is already the Smm dormation you need 
choice of the majority of when you need it. All you 
information specialists. need is a personal com- 
So you'll be using the most sought after puter, a modem, and Dialog Medical 
information available. Connection. 

Now it's easy to have fast access Call Dialog today and ask about our 
to the major biomedical databases like special incentives for first-time users 
MEDLINE. including $100 free time. 

Or BIOSIS PREVIEWS, giving you 1-800-3-DIALOG. Or write Dialog 
world wide coverage of research in the Marketing, 3460 Hillview Avenue, 
life sciences. Pa10 Alto, CA 94304. 

Or NEWSEARCH, . one of many . .. m m  I I 

general reference databases provldlng a 
daily index of articles and book reviews MEDICAL CONNECTION,,. 
from over 1700 of the most important Part of the world5 largest online knowledgebank 

newspapers, magazines and periodicals. 1-800-3-DIALOG 
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in Research Microscopes 

Aberration-Free 

*Super-wide Field 

TRANSMITTED LIGHT 
FLUORESCENCE 

JENALUMAR JENALUMAR 
Approx~mately CONTRAST 

170 E. Kirkham Avenw St. Louis, MO 63119 

I N S T R U M E N T  
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Prepare cCvector-reardy" cDNA 
in less than 24 hours!! 

he cDNA Synthesis Kit is T A detailed "Minkmanual" is included with 
each kit to ensure successh~l cDNA 

designed to accelerate and synthesis--every time. 
simplify the synthesis of cDNA 
(with cohesive EcoR I ends) for 
insertion into plasmid or X vectors. One kit provides sufficient 

reagents for five different cDNA 
syntheses, each starting with up 

Pre-assembled and pre- to 5 pg of polyadenylated RNA. 
dispensed reaction mixes SephacryP S-200 spun columns 
reduce the time required and simplify intermediate purifications- 
potential for error-transfer the no precipitations! 
entire first-strand reaction mix 
to a tlfbe containing all of the Clone full length cDNA as long 
second-strand reaction mix. as 7.5 kb--our FPLCpurew Pharmacia 

Murine Reverse Transcriptase Pha-& LKB ~i-h,,,,~ 
for fi'mstrand synthesis is the PiscataWay, New Jariev - kov f a ~ t n r  in tho nnnnrr~tinn nf . . .. - 
such long cDNA. In N.J. (201) 257434.59 407F I 

Pirr la  Nn C? n.r Paadan' C a m n i r a  Pad -- VIVUKZ I.V. - VI I I n-aun P -I VIW vatu 
6 MAY I988 735 
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SS. Zeiss Axiovert Microscopes 
For cell culture, tissue 

typing, microinjection, 
electrophysiology, and all 
critical biomedical research, 
the new Axiovert micro- 
scopes carry microscopy to 
previously unattained 
levels of excellence. 

The newly computed 
ICS* optics provide ex- 
ceptionally long working 
distances with brilliant 
images, highest contrast 
and true color fidelity. 

The unique, ergonomic 
SI** design and patented 
3-point stage support 
ensure exceptional stability 
and fatigue-free operation. 
All components for contrast- 
enhancing techniques can 
be integrated. Accessories, 
such as for microinjection 
or quantitative microscopy, 
turn any Axiovert micro- 
scope into a full-fledged 
workstation. 

No matter which model 
you select, from the 
Axiovert I0 with MC 100 
camera to the advanced 
photomicroscope Axiovert 
405 M with motorized 
nosepiece, documentation 
is a snap in 35 mm, large 
format 4 x 5': instant pho- 
tography or video. 

For the full story. contact 
your Zeiss dealer. For the 
name of the nearest dealer. 
call the Microscopy Depart- 
ment at (914) 681-7755. 

*Infin~ty Color-Corrected System 

**System Integrated 

The new invertoscopes from 
Zeiss: Building on a tradition 
of superb performance. 

One Zeiss Drive 
Thornwood, NY 10594 ""1 I 
914.747 -1800 I 
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l t u r e  and Demonstration Cir - = 



BIND MORE LIGATEST 
BY FOLLOWING THIS 

SIMPLE FORM/Tm. 

I 

t's 2-fluoro-1-methyl pyridinium 
toluene-4-sulfonate. FMP chemistry for 

WE WANT TO HEAR FROM YOU. 

short. Call us with your questions or to 
But we call it Affinica. get the latest information on Affinica 
It's a superior affinity chemistry. products. 

With a better binding capacity than By calling, you can become a mern- 
other chemistries. ber of the mnica Access Group. 

How much better? You'll receive regular mailings 
Affinica Protein A gels bindover VI-mI - *  J(YPIJ 

containing literature and news about 
30% better than CNBr. Or CDI. Or NHS. Affinicaproduclsindudethe Ahimprolein A starter Affinica products. All free. 

They bind more because of higher Kit which featurn a m u l ~ ~ 1 m l c ~ ' d g e a n d  Call today. We welcome your ques- 
ligand density. much as 200% more b y k  Affinimgelsareauc~ilablein prepockedcar- tions. The only "formula" answer you'll 
ligand per ml than other gels. mdses(fi&WCk)orin M k ,  s o ~ m n @ P u r  get is the one pictured above. 

own columns Morel&n& and otherA h i c a  prod. 
And Affinica Protein A optimizing u&~[[becomea&ableloferthkyea~ 

buffers are available to provide the 
highest possible immunoglobulin And just like those products, Affinica 
recovery. gels and buffers come with something 

S&S HIGH STANDARDS. extra. Like dedicated technical support 
as close as your phone. 

AFFINICK 
SUPERIOR AFFINITY PURIFICATION 

I 
S&S products like NC nitrocellulose Not to mention the consistently 

have been number one with you for high standards for which you've come Schleicher & Schuell 
decades. to rely on us. Keene, NH 03431 800-245-4024 603-352-3810 

See us at ASM, Booth #I22 & 123 
ircle No. 123 on Readers' Service Carc - I 



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

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

$29.95; AAAS members $23.96 (include membership 
number from Science). 306 pp., 1987. AAAS Selected 
Symposium 107. 
Order from: Westview Press, Dept. AAAS, 5 5 0 0  Central 
Avenue, Boulder, CO 80301. (Add $2.50 postage and 
handling for the first copy, 7 5  cents for each additional 
copy; allow 4-6 weeks for delivery.) 

Published by Westview Press for AAAS 

IMAGE ANALYSIS O N  YOUR 1 

The VO-CGA board o v e r l a y s  
computer t e x t  and graphics 
on c a m e r a  s i g n a l ,  o u t p u t s  
t o  m o n i t o r  o r  VCR. 

Opt iona l  V ideo  Measurement  Program (VMP) So f tware  
digit izes; measures,  a n d  records  p o ~ n t s  se lec ted  b y  
m o u s e  o r  cu rsor  keys.  $50. 

K-SYSTEMS OF TEXAS, inc. 
11331 Rap Dr.. Suite P. El Paso. TX 

Telephone: (915) 5989769 Telex: WUt) 65027639721PlnsbC: MU 

See our booth at ISE Albuquerque. NM Convent~on Center May 10.12. 1988 
Cell photo courtesy Electron Microscope Lab. NMSU. 
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Four years ago, FOTODYNE applied its photoaocumenrarron ex- 
oertise to oioneer a new concept for recording electrophoresis 
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REVOLUTION IN BIOLOGY! 

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

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

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

. Microrcope 
stage, Shutter, d FMer Automrlkn 
Vidicon a d  CCD Imagers 
Hootcomputer 
Real-Time I- Rocofcor 
High-Redutbn Color Monitor 

Mas,sbmgeDevice 
*HdcapyoutputDavice 

Bkkgicd Applkation Software 
Muniprobe Cu,tom Filter Set 

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

MU- nuor- -m 

R l t k  imaging 
Au tomaad inugemmd 

micro3copaco-b 
NoQe redwlh md ilkrmi~tbn 
conectknfunctknr 
Red-tbne background rubtnctkn, 
mkrg,--- 
I--*wd 
~ ~ l P k r h O h c M q u s r  

*InkmitybwfamulbnhmcIkn, 
ooumwiwlslhnce- 

lmrgeshtialamddmanrknrl 
meerummenb 

*Gr@licsmdnndrtkn 
murtipkimrOadbplryclpr- 

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

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

Perceptics Corporation 
725 Pellissippi Pkwy.. P.O. Box 22991 
Knoxville, TN 379350991 
(615) %E-92UO FAX (615) %6-9330 

For research use only. Not for use in diagnostic 
procedures. 
BioVision and Multiprobe Fluorescence Analysis 
are trademarks of Perceptics Corporation. 
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ADDENDUM 
1988 GUIDE TO BIOTECH 

INSTRL 
NOLOGY PRODUCTS AND 
MENTS 

TO: ALL SCIENCE SUBSCRIBERS 
It has come to our attention that the Du Pont Company's listing in our Guide to Biotechnology Products and 
Instruments was not reflective of Du Pont's broad product offering for biotechnology research. The Du Pont 
Company should have been listed under the following headings: 

ANTIBODIES 
alkaline phosphatase antibody conjugates 
antibodies, affinity-purified 
antibodies to cell surface markers 
antibodies to cell surface receptors 
antibodies to chemicals 
antibodies to complement components 
antibodies to cytoskeletal proteins 
antibodies to drugs 
antibodies to enzymes 
antibodies to growth factors 
antibodies to hormones 
antibodies to human blood-group antigens 
antibodies to immunoglobulins 
antibodies to lectins 
antibodies to lymphokines and monokines 
antibodies to peptides 
antibodies to retroviruses 
antibodies to tumor antigens 
antibody-enzyme conjugates 
immunoglobulins 
monoclonal antibodies, custom synthesis of 
monoclonal antibodies to antibiotics 
monoclonal antibodies to cell surface receptors 
monoclonal antibodies to DNA 
monoclonal antibodies to hormones 
monoclonal antlbodies to immunoglobulins, human 
monoclonal antibodies to immunoglobulins, mouse 
monoclonal antibodies to infectious agents 
monoclonal antibodies to lymphokines and monokines 
monoclonal antibodies to retroviruses 
monoclonal antibodies, other 
viral antigens 

BACTERIAL ANALYSIS AND CHEMICALS 
retrovirus reagents 
retrovirus test kits 

CELL CULTURE 
lymphocyte separation materials 

CENTRIFUGES 
centrifuge accessories 
centrifuge rotors 
centrifuge tubes 
centrifuges, cell-washing 
centrifuges, continuous-flow 
centrifuges, general-purpose: below 5000 rpm 
centrifuges, hemocrit 
centrifuges, micro 
centrifuges, refrigerated: below 25,000 rpm 
centrifuges, tabletop 
centrifuges, ultra 

CHROMATOGRAPHY 
chromatography, affinity: ready-to-use immobilized supports 
chromatography, column: column packings 
chromatography, column: columns 
chromatography, gel-filtration: protein columns 
chromatography, HPLC: column-packing materials 
chromatography, HPLC: column packings 
chromatography, HPLC: columns 
chromatography, HPLC: prepacked columns 
chromatography, HPLC supplies 
chromatography, ion-exchange: HPLC specialty resins 
chromatography, ion-exchange: prepacked columns 
chromatography, liquid: products 

ELECTROPHORESIS 
electrophoresis equipment, DNA: sequencing 
electrophoresis equlpment, gel 
immunoelectrophoresis products 
protein transfer paper and media 

GENETIC ENGINEERING 
amino acids, radiolabeled 
amino acids, trinitrophenyl 
blotting supplies 
cloning vector M13 and derivatives 
cloning vector pBR322 and derivatives 
3' deoxyadenosine 5'triphosphate 
deoxynucleosides 
deoxyribonuclease I, pancreatic 
deoxyribonucleoside triphosphates 
deoxyribonucleotide triphosphates, radiolabeled 
deoxy sugars 
dideoxyribonucleotide triphosphates 
DNA labeling kit, 3' end 
DNA labeling kit, 5' end 
DNA, MI3 
DNA polymerase I, Klenow fragment 
DNA probes 
DNA sequencing reagents, dideoxy 
DNA sequencing reagents, Maxam-Gilbert 
DNA size markers 
dopamine agonist 
fermenter accessories 
growth factors 
mRNA, rabbit globin 
nick translation kits 
nucleosides, radiolabeled 
nucleotide analogs 
nucleotides 
nucleotides, cyclic 
oligonucleotide synthesizers, automated 
oligonucleotides 



or~gonucleotides, insolubilized 
oligonucleotides, primer 
peptide synthesis reagents 
peptidesynthesizer 
geptides, biologically active 
pbt$nucleotide kinase 
polynucleotide kinase, T4 
protein immunoblotting 
purine and pyrimidine bases 
ribonucleotides 
ribonucleotides, radiolabeled 
RNA probes 
software, sequencing 
solld-phase protein synthesis, chemical cleavage reagents 
solid-phase protein synthesis, couplers for solid support 
solid-phase protein synthesis, reagents for modification of 

reactive groups 
synthesis equipment, automated 
transcription systems 
translation systems, prokaryotic DNA-directed 
translation systems, rabbit reticulocyte lysate 
translation systems, wheat germ 

LABORATORY CHEMICALS 
acetylcoenzyme A 
angiotensin 
bicuculline 
Bc+Iton-Hunter reagent 
bradykinin 
carbohydrates and derivatives 
chloramphenicol 
cortisol 
coumarin dyes 
eicosancids 
endorphins 
enkephalins 
estradiols 
fatty acids and derivatives 
interleukins, recombinant 
inulin 
iodinated compounds 
leukotrienes 
lipase substrates 
lipids 
luteinizing hormone (LH) 
neuropeptide 
neurotransmitters 
phorbol esters 
phospholipids 
platelet activating factor 
polymers 
prednisolone 

prednisone 
pregnadien compounds 
pregnenolone 
progesterone 
prostaglandins 
p radiation standards 
y radiation standards 
silver stain 
somatostatin 
sterols 
substance P 
testosterone 
thromboxanes 
thyrotropin releasing hormone 
thyroxine 
trilodothyronine (T) 
vasopressin 

NUCLEAR INSTRUMENTS 
autoradiographic cassettes 
autoradiographic chemicals and film 
autoradiographic enhancers 
chemicals, carbon 14-labeled 
chemicals, stable isotope-labeled, other 
chemicals, tritium-labeled 
detectors, nuclear radiation 
elements, isotopically enriched 
gases, isotopically labeled 
radiation calibrators 
radiation decontaminants 
radioactive sources, calibrated 
radiochemical sources 
radiodecontamination kits 
radioimmunoassay equipment 
radioimmunoassay supplies 
radioisotopes 
scintillation chemicals 
scintillation vials 
13 sources 
y sources 
standards, liquid scintillation counting 
standards, radiochemical 
synthesis services, radioactive compound 

TECHNICAL MATERIALS AND 
SCIENTIFIC APPARATUS 

instrument calibration and repair 
instrument services, contract 
instruments for lease 
instruments, used 
separation and purification equipment 
shielding, radio frequency 

Please add this addendum to your 1988 Guide to Biotechnology Products andlnstruments. 
Patricia A. Morgan, Managing Editor 
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Simple - 
They say that variety is 

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

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

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

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 

makes it one of the most , 
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import ASCII files from Lotus 1-2-3 
GraphPAD requires an IBM PC and HP 
plotter (or compatibles). To learn more 

about GraphPAD, call IS1 Software 
toll-free at 800-523-4092 or 215-386- 
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Cappel is dedicated to 
providing the research com- 
munity with the essential 
reagents required for new 
immunochemical technolo- 
gies. From our farm and 
manufacturing facility we 
work to bring the finest in 
conjugated and unconjuga- 
ted antibodies, purified 
serum proteins, and spe- 
cialty immunoreagents to 
your research laboratory. 

Call us for the most 
extensive catalog of immuno- 
chemicals available today. 
Ownon Teknika-Crppsl 
1230 Wilson Drive 
West Chester, PA 19380 
Telephone: (215) 251-2000 

(800) 523-7620 
Or#8aoa Tekaika 1ndwn.tioaal 
Veedijk 58 
8-2300 Turnhout, Belgium 
Telephone: (32) 14404040 
Telefax: (32) 14421600 
Telex: 71939 otbel b 



The Most Impartant 
Thing You Put in a 
Baker is Your Tmst. 
Your work is too important to trust to for over 30 years. And we're just as 

anything less than The Baker Company. The committed to our life's work as you are. 
world's best biological safety cabinets. Find out how Baker builds it better. Call 

That's why high performance Baker toll free for complete data, or write to 
equipment - like our famous SterilGARD The Baker Company, P.O. Drawer E, 
-is used by more leading scientific and Sanford, ME 04073. 1-800-992-2537 
research institutions than any other biological 
safety cabinet. 

They count on our quality to ensure 
that their most important work is given 
maximized protection against aerosol 
contaminants. 

With a Baker biological safety cabinet, 
they can work in confidence - with 
minimized risk of exposure to harmful 
substances. 

b 
ERl l l l E R  

The Baker Company has been on the fi1mmm6. P.O. ma= E, smc- ~.ine 04073 

leading edge of the science of containment o 3 2 4 - 8 7 7 3  P A 1 Y o Y I - m  

Baker Builds it Better. 
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Books Received 
a, B, y ... 2. A Primet in Particle Physics. L. B. Okun. 

Hamood Academic, New York, 1987. xii, 114 pp., illus. 
$25; paper, $9. Translated from the Russian by V. I. 
Kisin. 

The Amundsen Photographs. Roland Huntford, 
Ed. Atlanuc Monthly Press, New York, 1987. 199 pp., 
illus. $35. 

Archimedes. E. J. Dijksterhuis. Princeton Universi 
P-, Princeton, NJ, 1987. 457 pp. illus. Paper, $12 
R rint, 1956 edition, with a bi hographic essay by 
Wybur R Knorrs. 

Assignment Problems in Parallel and Distributed 
Processing. Shahid H. Bokhari. Kluwcr, Norwell, Mq 
1987. xxiv, 154 pp., illus. $40. KIuwet Intematiod 
Series in Enginlcring and Computer Science. 

Atomic Absorption and Emission Spectroscopy. 
&i Metcalfe. Published for Anal!dcal Chemistry by 

Learnin , London, U.K., by Wiey, New York, %. mi,  28tPp., illus. Paper, $23.95. 
Computing and Change on Campus. Sara Kieslet 

and Lee Sproull, Eds. Cambridge University Press, New 
York, 1987. xiv 255 p illus. $24.95. 

~etormatiod of &iments and Sedimentary 
Rocks. M. E. Jones and R M. F. Preston, Eds. Published 
for The Geolo 'cal Societv bv Blackwell Scientific, Palo 
Alto, 1 9 8 .  viii, 35b Pp., illus. $90. GcOlogical 
Society S cial Publication no. 29. From a conference, 
London, EK., April 1985. 

Developmental Control of Giobln Gene Expret- 
sbn. Geor e Stamatovanno ulos and Arthur W. Nien- 
huis, Eds. &is, New kork, %87. xwiii, 614 pp., illus. 
Progress in Clinical and Biological Research, vol. 251. 
From a conference, Airlie, VA, S e p t . 4 ~ ~ .  1986. 

Dinosaurs Past and Present. Vol. 2. S lyia J. 
Czerkas and Everett C. O h n ,  Eds. Natural klstocy 
Museum of Los Angeles County, La An elm, CA, and 
Universiw of Washington Press, Seattle, &A, 1988. xiv, 

Illus. $35. ~ a s e d  on a symposium,  LO^ AngeIes, 

Directory of Statistical Microcomputer Software. 
1988 Edition. Wayne A. Woodward ct ul. Dckker, New 
York, 1987. iv, 744 p . Pa r, $59.75. 

Dismantling a TE  ole of Fat and Catbohy- 
dtatcs in Out Diet.'Wolf ang Lutz. Thomas, S ringfield, 
IL, 1987. xx, 267 p I&. $31.75. Transladfrom the 
w man edition (18~7) .  

introduction to Supwanalysia. Fclk Alcxandtovich 
Berezin. A. A. Kirillov, Ed. Reidel, Dordrecht, 1987. xii, 
424 pp. $109. Mathematical Physics and Applied Mathe- 
matics. vol. 9. Translated from the Russians bv I. Nie- , - 
dale and R. Kotece. 

Logic, Philosophy of Science and Epistemology. 
Paul Wcingarmer and Gerhard Schun, Eds. Holder- 

Vienna, 1987 (U.S. dismbutor, 
MA). 430 pp., illus. Paper, $79. From 

a svrnmsium. Kirchbere am Wechxl. Aue. 1986. 
bah and WON. ~dv'ances, ~ssues; an8 Problems in 

Captive Wolf Research. H a y  Frank, Ed. Junk, Dor- 
dmht, 1987 (U.S. dismbutor, Kluwer, Norwell, MA). 
xviii, 439 p illus. $137.50. Perspectives in Vertebrate 
Science, v o h .  Based on a conference, Flint, MI, Oct. 
1981. 

Methods of Assessing the Reinforcing Proper- 
tbs of A b u W  Drugs. Michael A. Bozarth, Ed. S ring 
er-Verla New York, 1987. xiv, 658 pp., illus. $99. - 

~Itockondria. A Practical Ap roach V M Darley- 
Usmar, D. Rickwood, and M. 5. ~i i so" ,  ids. IRL 
Press, McL.ean, VA, 1987. xvi, 321 pp., illus. Paper, $34. 
Practical A proach Series. 

Model gystema in Neurotoxicology. Alternative 
A proaches to Animal Testin . Abraham Shahar and A&n M. Goldberg, Eds. Liss, f$cw York, 1987. xxii, 432 
pp., illus. $78. Pro ess in Clinical and Biological Re- 
search, vol. 253. E m  a coriference, Tiberias, Israel, 
Nov. 1986. 

Modeling Multigroup Populations. Robcrt Schocn. 
Plenum, New York, 1987. xii, 308 p ,  illus. $29.50. 
Plenum Series on Demographic M&& and Popula- - A 

tiom Analysis. 
Multiple Scattering Theory of Point Defects in 

Metals. Electronic Pro es. Ingrid Mertig, Eberhard 
Mrosan. and Paul ZiesrTeubner.  Lei~zie. 1987. 220 
w., ill&. DME 27.50 Tcubner-T& ;urrphysk, vol. 
11. 

The Natural History of Lakes. Mary J. Burgis and 
Pat Moms. Cambridge University Press, New York, 
1987. vi, 218 pp., illus., + lates 

Tha Natural History o! whales and Dolphins. 
Peter G. H. Evans. Facts on File, New York, 1987. wi, 
343 pp., illus., + plates. $21.95. Facts on File Natural 
History Series. 

The Phylog.cntk System. The Systematization of 
anisms on the Basis of their Phylogenesis. Peter Ax. a -  Intmence,  . New York, 1987. xiv, 340 p , illus. 

$7935. Ttanslated from the German edition (d~ttgart, 
1984) by R.P. S. Jeferics. 

Physics of Amphiphiik Layera. J. Mcunicr, D. 
Langewq and N. Boccara, Eds. xii, 399 pp., illus. 
$62.30. Spnnger P m e d n g s  in Physics, vol. 21. From a 
workshop, Lcs Houches, France, Feb. 1987. 

Pbnning for Drought. Toward a Reduction of Soci- 
ml Vulncrabilicy. Donald A. Wilhite, W i a m  E. Eas- 
ter*, and Deborah A. Wood, Eds. Westview, Boulder, 
CO, 1987. xviii, 597 pp., illus. Paper, $42.50. From a 
symposium, 1986. 

Pbnt and Soil. Interfaces and Interactions. A. Van 
Dicst, Ed. Nijho$ Dordrecht, 1987 (U.S. dismbutor, 
KIuwet, Norwell, MA). xii, 370 pp., illus. $110. Devcl- 
opmcna in Plant and Soil Sciences, vol. 28. From a 
symposium, Wageningen, The Netherlands, Aug. 1986. 

Plant Honnone Receptors. Dieter W b t ,  Ed. 
S ringer-Verlag, New York, 1987. xii, 319 pp., illus. 
$!9. NATO ~dvanced Science Institutes Series H, vol. 
10. From a workshop, Bad Honncf, F.R.G., Aug. 1986. 

Plant Ufe in Aquatic and Amphibious Habitats. 
R. M. M. Crawford, Ed. Blackwell Scientific, Palo Alto, 
CA, 1987. xii, 452 p illus. $96. Special Publication of 
the ~ri t ish F.cologic~ Society, ' no. 5. From a symposium, 
St. Andrcws, Scotland, March 1985. 

Plant Membranes. Structure, Function, Biogenesis. 
Chnstophcr Lcavcr and Hcvcn Sze, Eds. Liss, New 
York, 1987. xviii, 461 p., illus. $80. UCLA Symposia 
on Molecular and d u l a r  Biology, vol. 63. From a 
symposium, Park Citv, UT, Fcb. 1987. 

Polarography and Other Voltammetric Methods. 
Tom Riley and Arthur Watson. Published for Analvtical 
Chcrmsuy by Open Learnin , London, by Wilcy,'~ew 
York, 1987. xxii, 283 pp., $us. Paper, $24.95. 

Policy for Agricultural Research. Vernon W. Rut- 
tan and Carl E. Pray, Eds. W e s ~ e w ,  Bouldet, CO, 
1987. xviii, 558 pp., illus. $36.50. Westview Special 
Studies in Agriculture Science and Policy. From a series 
of seminars. 

The P6iya Picture Album. Encounters of a Math- 
ematician. George P6lya. G. L. Alexanderson, Ed. Birk- 
h;iuser Boston, Cambridge, MA, 1987. 160 pp., illus. 
S25 ---. 

Progress in Atomic Spe&oscopy. Part D. H. J. 
Beyet and Hans Klein pen, Eds. Plenum, New York, 
1987. xxiv, 514 pp., E. $110. Physics of Atoms and 
M o l d e s .  

P r o g m  in Fracture Research. P. Rama Rao ctul., 
Eds. Pergamon, Elmsford, NY, 1987. viii, 116 pp,  illus. 
$31.50. Based on a confetence, New Dclhi, In&& Dec. 
1984. 

Prostaglandins and Related Substances. A Prac- 
tical Approach. C. Bcncdctto ct ul., Eds. IRL Press, 
M c b ,  VA, 1987. xx, 327 pp., illus. Paper, $34. 
Practical Appmach Series. 

Psychoeducational intervention in the Schools. 
Methods and Procedures for Enhancing Student Compe- 
tence. Charles A. Maha and Jose h E. Z i s .  Pe amon 
Elmsford, NY, 1987. x, 207 pp. h7.50; a r,?13.95: 
Peg-.. Gneral P cho~ogy series. v o l  KO. 

uantum ~ynam%al Semigroups and Applica- 
tions. R. Mcki and K. Lendi. Springer-Verlag, New 
York, 1987. viii, 1% pp. $22.30. Lecture Notes in 
Ph ics, vol. 286. 

hiona l  Pesticide Use. K. J. Brent and R. K. Atkin, 
Eds. Cambrid e University Pms, New York, 1987. x, 
348 pp., illus. $9.50. From a sym sium, Bristol, U.K. 

Shldies in the Acquisition or~naphora. Vol. 2, 
2 p k m f  the Consttaintis. Barbara Lust, Ed. Reidel, 

r ec t, 1987 (U.S. dismbutor, Kluwer, Norwell, 
MA). viii, 372 pp., illus. $79. Studies in Theoretical 
Psychohgu~~tics. 

Superpower Competition and Security in the 
Third World. Robert S. Litwak and Samuel F. Wells, Jr., 
Eds. Ballinget (Harper and Row), Cambridge, MA, 
1987. xiv, 295 pp. $29.95. A W i n  Center Book. 
Based on a series of seminars, Washington, DC, 1985. 

Surface Forces. B. V. Detjaguin, N. V. Churaev, 
and V. M. Mullet. Consultants Bureau (Plenum), New 
York, 1987. xx, 440 pp., illus. $95. Translated from the 
Russian by V. I. Kisi. 

Surfactants in Emerging Technologies. Milton J. 
Roscn, Ed. Dekker, New York, 1987. xii, 215 pp., illus. 
$65. Surfactant Science Series, vol. 26. From a confer- 
ence, New York, June 1986. 

Universe. W i a m  J. Kaufmann, 111. 2nd cd. F m -  
man, New York, 1988. xxii, 634 pp., illus. $36.95. 

The World of the Pharaohs. Christine Hobson. 
Thames and Hudson, New York, 1987 (distributor, 
Norton, New York). 192 pp., illus. $19.95. 

10 watts linear, 
10kHz to 250MHz. 

The new Model 10A250 bench- 
top broadband amplifier gives 
you the freedom you've wished 
for in your rf testing. 

Its great phase response is 
ideal for pulsed and non-sinu- 
soidal waveforms. Ultrasound. 
NMR. Plasma physics. Inter- 
ference susceptibility testing. 
All-around rf lab work. 

Latest FET technology gives 
you instantly available bandwidth 
from 10kHz to 250MHz. And total 
immunity to load mismatch- 
even from open or shorted output 
terminals-means freedom from 
worry about foldback, oscillation, 
and blown output transistors. 

You've always known our pow- 
er ratings are ultra-conservative. 
The 10-watt nameplate on this 
one assures you 10 watts linear 
throughout the bandwidth, and 
even more when saturated. 
The Model 10A250 belongs in 
your lab. 

160 School House Road 
Souderton; PA 18964-9990 USA 

Phone 21 5-723-8181 
TWX 51 0-661-6094 
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Amplify DNAin hours, not days,with 
the new DNA Amplification System. 

A new amplification technique 
allows you to obtain microgram quan- 
tities of DNA from picogram amounts 
of staning material. This patented* 
procedure - called the Polymerase 
Chain Reaction (PCR) technique - 
amplifies, in vim, a target DNA 
sequence at least 100,000-fold in just 
hours instead of days. Developed by 
Cetus scientists, PCR represents a 
major breakthrough in molecular 
biology 

OF'TIMIZE THE PCR ADVANTAGE 
And now, Perkin-Elmer Cetus 

Instruments extends the PCR revolu- 
tion with the introduction of a 
system that optimizes the tech- 
nique's speed and efficiency. We call 
it the DNA Amplification System. All 
the tools you need to perform the PCR 

technique in your research laboratory. 

GEIEAMPRIKIT-THE ONLY PCR KIT 
All the necessary high quality 

reagents optimized for the PCR 
technique, including the thermostable 
enzyme, Taq Polymerase With one kit, 
you can perform 100 individual 
assays quickly and efficiently 
DNA THERMAL CYCLER-FOR 
AUTOMPnON OF THE PCR 
TECHNIQUE 

A sophisticated, yet easy-to-use, 
programmable temperature cycling 
instrument Just place your sample in 
the instrument, program your cycle 
profile, and walk away. 

To find out more about our line of 
innovative products for DNA ampli- 
fication, synthesis, purification, and 
quantitation, contact your Perkin-Elmer 

Technical Representative For order- 
ing information and technical 
assistance in the U.S., call 
1-800-762-4001. Or, for literature, 
please dl 1-800-762-4000. 

Perkin-Elmer Corp, 761 Main Avenue 
Norwalk, CT 06859-0012 U.S.A. 
Tel: (203) 762-1000 

Bodenseewerk Perkin-Elmer & Ca, GmbH 
Postfach 1120,7770 Ueberlingen, 
Federal Republic of Germany 
Tel: (07551) 810 

Perkin-Elmer Ltd., Post Office Lane, 
Beaconsfield, Buck. W9 lQA, England. 
Tel: Beaconsfield (049 46) 6161. 

*PCR is covered U.S. Patent Nos. 
4,683,195 and 4283,202 issued to The 
Cetus Corporation. Patents pending on 
Taq Polymerase and its use Patents in 
Europe and Japan applied for 

CeneAmp is a tndermrk of Rrkin-Elmer Cenu Insmmentr. 
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Forma's Line 
Lab Equipment 

Incubators . 
. - 

ep > + A , ,  
Sales 

Specialist 
- r d  

~. .A - 
Biological S y Clean Air Centri 

Dnrrh,, .S Cl..l.-.. 

Lab Animi 
C..&̂ ... C quip- 

Uprtght Chest 
Freezers Freezers 

Blood Bank Plasma Platelet 

Service - - L 

- ...... b . . U .  ' 

Labware Washers Labware Washers Baths/Ctrculators 

1 

Env~ronmental Lammar Vacuum or Env~ronmental 
Chambers A~rflow Modules Convection Ovens Rooms 

Forma Scientific, Inc. 
LABORATORY EQUIPMENT 
Box 649 Marietta. Ohio 45750 1-61 4-373-4763 
Telefax 1-61 4-373-2382 Telex. 29-8205 

U.S. and Canada 1 -800-848-3080 
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