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AIDS Panels Converge on a Consensus 
Pentagon Boosts a Small Rocket 
Rift Valley Fever Rears Its Head 
U.S.-Soviet Science Pact Stalls 
Indirect Cost Surge Prompts New Worries 
IOM Names Committee to Study NIH 
Herbicide Refused for Coca Spraying 
Chernobyl Claims Another Victim 
NSF Picks Biology Centers 
ADAMHA Nominee Still on Hold 
Mergers Slow Down Research Spending 

Search of Elusive Little Comets 
1405 The Uncertain Perils of an Invisible Landscape w Journeys on a Selective Surface 
1407 Losing AIDS Antibodies 

Disappointing Brain Graft Results 
1408 Multiplying Genes by Leaps and Bounds 
1411 Random Samples: Getting the Grants w Purdue Keeps Popping . Chix in Space W 

A Message from Alvarez 

Retroviruses: H .  VARMUS 
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G. R. FINK 
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Transgenic Animals: R. JAENISCH 
Primates: F. A. KING, C. J. YARBROUGH, D. C. ANDERSON, T. P. GORDON, 
K. G. GOULD 
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COVER NO single organism has a monopoly in science. This issue of Science 
focuses on the reason? xvhv sc~entists choose to do their investigations in pamcular 
biological systems. See page 1427. [Cover design by Sharon R'olfgang, 
Wash~ngton, DC] 
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Biological systems 

T HE discovery of the Rh factor of 
blood on which successes in 
transfusions and pregnancies de- 

pend, development of vaccines against 
polio, rubella, measles, hepatitis B, and 
other infectious diseases, improved un- 
derstanding and management of Par- 
kinson's disease, and strategies for 
teaching symbolic language skills to rc- 
tardcd children are perhaps some of the 
best known biomedical and behavioral 
advances that have come from research 
on nonhuman primates (page 1475). 
About 30 primate species are presently 
used in research; their close evolution- 
ary relations to humans-for example, 
98% of human DNA is found in the 
genome of chimpanzees-make them at 
times the best, at times the worst, and at 
times the only suitable animal models 
for studying normal and aberrant biolo- 
gy and behavior in the primate lineage. 
In reviewing primate research, King et 
al. point out that primates represent 
only a small percentage (3.5%) of al l  
experimental animals used in U.S. labo- 
ratories (rodents make up about 90%). 
Other model systems used in biologic 
research are described in the feature 
articles in this week's special issue 
(pages 1427 to 1488; see also pages 
1385 and 1386). 

Weather patterns 

I N the southeastern United States 
periods of drought have been alter- 
nating with wet periods roughly 

every 30 years for at least the past 1600 
years (page 15 17). The weather oscilla- 
tions are reflected in the width of tree 
rings of bald cypress trees growing in a 
swamp along the Black River of south- 
eastern North Carolina; the trees, some 
more than 1600 years old, are the oldest 
trees known in the eastern United 
States. Stahle et al. bored cores through 
the trunks and used recent meteorologic 
data (post-1887) to calibrate the tree- 
ring record. Although there have been 
these 60-year irregular climate swings 
through most of the period studied, 
prominent prolonged droughts oc- 

curred between 1000 and 1300 (the 
Medieval Warm Epoch) and long wet 
periods occurred between 1300 and 
1600 (the early Little Ice Age). One of 
the worst droughts of the 1600-year 
period occurred recently (1985 to 
1986). If it is possible to anticipate and 
prepare for the alternating weather re- 
gimcs, economic and environmental 
gains may follow, because the shifting 
wet periods and droughts take their toll 
on agriculture, energy sources, and wa- 
ter supplies. 

Attenuated HIV viruses 

T wo unusual H N - 2  human im- 
munodeficiency viruses have 
been isolated; unlike other HIV- 

2 and HIV-1 (AIDS) viruses, they do 
not kill the cells in which they are 
growing (pages 1522 and 1525). Evans 
et al. characterized HIV-2Ucl which 
was isolated from a patient from the 
Ivory Coast; despite the patient's neu- 
rologic symptoms (dementia and atax- 
ia), bowcl parasites, fever, and eventual 
death, normal numbers of T cells were 
present in his blood. Kong et al. isolated 
and cloned HIV-2sT from a healthy 
prostitute from Senegal. Both isolates 
grew in many types of cultured cells, 
but, in a further departure from other 
HIV-1 and HIV-2 isolates, HIV-2ucl 
did not reduce expression of the CD4 
antigen (a surface component that helps 
the virus enter the host cell). H N - 2  
infections appear to be widespread in 
West Africa where they may be associat- 
ed with irnrnunodcficiencics that are 
less severe than H N -  1-induced AIDS. 
Molecular differences among these new 
H N - 2  isolates and virulent HIV strains 
might help explain how CD4 antigens 
participate in HIV infections and how 
related viruses cause disease and might 
be controlled. 

Biolistic missiles 

F OR some time, researchers have 
gone gunning for a way to carry 
out molecular genetic studies of 

the DNA in cellular organelles (pages 

1534 and 1538). Now, microprojectiles 
coated with DNA have been used to 
introduce genes into two organelles, 
chloroplasts and mitochondria. Boyn- 
ton et a l ,  and Johnston et al. describe 
how missing pieces of DNA are shot 
into organelles on tungsten micropro- 
jectiles. Both photosynthetic capacity of 
defective green algae and respiratory 
capacity of defective yeast were restored 
and, in each case, evidence was obtained 
that the inserted cloned DNA directly 
replaced the defective DNA in the or- 
ganelle. Restored functioning was then 
inherited by progeny algae and yeast. 
Molecular genetic studies of organelles, 
comparable to the studies that for years 
have been done with nuclear DNA, are 
now within range. 

Antisense 
oligonucleotides 

S YNTHETIC olig~nucleotides pat- 
terned on the antisense strand of a 
gene but not those patterned on 

the sense strand (the one from which 
RNA is transcribed) are able to block 
the expression of that gene within a cell 
(page 1544). This phenomenon has 
been used to study the action of the 
gene for PCNA (proliferation cell nu- 
clear antigen). When PCNA gene 
expression was blocked and PCNA lev- 
els dropped in the nucleus, the cell 
stopped making DNA and stopped di- 
viding. Thus PCNA acts in a regulatory 
capacity as the cell progresses through 
its cycle, halting the cycle either just 
before or early in the DNA synthetic 
phase. Jaskulski et a l ,  suggest that anti- 
sense oligonucleotides may work by 
blocking RNA translation or by inhibit- 
ing RNA synthesis. 

The bottom lines 
An alternative to the standard (Sanger 
and Maxam-Gilbert) chemical methods 
for sequencing nucleic acids uses rela- 
tivelv mild reaction conditions which 
may'dow sequencing of nucleic acids 
that are interacting with proteins in 
complexes (page 1520). 
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Biological Systems 

T he proper study of mankind may well be the fly, the frog, the bacterium, and the 
nematode, as well as the rat, the ape, and mankind itself, because studies of specific 
biological systems have taken a central role in modern biology. This has not always 

been true; originally biology emphasized taxonomy and the diversity of species. As the 
number of identified species increased, the similarities among differing species were noted, 
and more in-depth studies of individual species were appropriate. Gradually certain systems 
became preferred models for biological systems in general, a tendency which has been 
accentuated as molecular approaches have become the lingua franca of modern biology. 

The concept of selecting a common system for in-depth study emerged slowly. In some 
disciplines it was once considered poor etiquette to work on a colleague's system: if he or she 
used the toad, you used the frog. That practice led to great inefficiency, because the details of 
manipulating any system-how to grow the organism, the chemistry of the cell wall, mating 
habits-had to be worked out over and over again. Therefore, workers focused on a few 
systems such as Escherichia coli, Drosophila melanogastev, or inbred mice, in which many of the 
important housekeeping procedures had been elucidated. In this issue of Science some of the 
major experimental systems are described in terms of the state of the art, potential 
advantages, and possible disadvantages. 

Of the systems outlined here, retroviruses, bacteria, and yeast are the simplest, most 
manipulatable, and most intensively delineated. Retroviruses (Varmus) are revealing per se 
as well as being useful tools for gene delivery into other systems. Magasanik, while pointing 
out the past triumphs of using bacteria to understand regulation, metabolism, and genetics, 
indicates there is much gold still to be mined and gives examples. Yeasts are essentially on a 
par with bacteria in ease of recombinant DNA manipulation, but-as indicated by Botstein 
and Fink-it is their complexity, as in cell compartments, cell cycle regulation, and protein 
sorting, that makes them valuable as eukaryotic models. 

Higher on the evolutionary ladder, the nematode, the fly, and the frog have the 
advantage of complexity beyond the single cell, but represent far simpler species than 
mammals. Every cell can be identified in the nematode (Kenyon), which makes it ideal for 
cell lineage studies. Studies in Drosophila (Rubin) can now use recombinant DNA, genetic 
selection, and a history of neurologic and developmental information. The frog (Dawid and 
Sargent) is a historical system for studying development; the frog oocyte has become a 
major system for expression offoreign RNA and DNA. Plants have a special role (Goldberg) 
because of the importance of botanical species and because of their novel developmental 
processes, among them the capacity for mature cells to regenerate. 

Eventually, one must have mammalian studies, and those of the rat, the ape, and the 
human are three of the most important. Transgenic animals (Jaenisch), particularly 
transgenic mice, have become major tools for studying the effects of individual genes on the 
whole animal and permit the generation of precise animal models for human genetic 
diseases. For understanding of many human responses, primates (King et al.) are clearly the 
best source, but dealing with these large and sophisticated animals makes them a court of last 
resort; it is always necessary to consider whether alternative systems are available. 

Then, of course, there is mankind. Human beings are capable of describing emotional 
states as well as physical conditions such as pain, they can often provide generations offamily 
history, and they can reveal multitudinous clinical data (White and Caskey). Defensive 
medicine may thus be an unexpected boon to research. In their Perspective, Sladek and 
Shoulson present views on the need for caution in attempting to realize the great potential 
of transplantation of fetal material for human therapy. 

The assembly of a Science special issue involves the efforts of many, but one editor 
traditionally takes the lead. In this case, Barbara Jasny came close to editorial heroism in 
surmounting difficulties that arose in production; she played vital roles in the selection of 
topics, special assistance to authors, and the editing of final manuscripts. 

It is our intention to add some of the systems that have been missed because of the 
limitations of space in this issue to a final volume on biological systems. We hope, however, 
that this initial set of articles will be useful to all our readers, from graduate students to 
research directors to general readers who seek a more thorough understanding of specialty 
systems.--DANIEL E. KOSHLAND, JR. 
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(less than 1 in 10,000) of actively infected 
lymphocytes and the low of 
HIV for the few cells that are infected. 

Although the case for HIV causation of 
AIDS is largely based on guilt by epidemio- 
logical association, that same epidemiology 
raises serious questions about the rigor of 
the association. The rate of onset of clinical 
AIDS in the high-risk groups is 5% per year 
(8). The Public Health Service estimates 
that there are 1 to 1.5 million HW-positive 
individuals in the country (5). If they were 
at equal risk of developing the disease as the 
HIV-positive individuals of the high-risk 
groups, there should be 50,000 to 75,000 - .  

new cases per year, but the estimated num- 
ber for 1986 was 16,000 (5). The three- to 
fivefold shortfall of cases implies that the 
probability of developing the disease in 
HIV-positive individuals varies greatly with 
the behavior of those individuals. It is not 
inconceivable that the probability approach- 
es zero in heterosexuals with pure HIV 
infection who do not abuse drugs, as Dues- 
berg has surmised. 

~ u e s b e r ~  has implicated what is euphe- 
mistically called life-style in the onset of the 
AIDS complex of diseases. This category 
includes drug abuse, repeated receptive anal 
intercourse, and excessive use of antibiotics 
to treat repeated bouts of gonorrhea, fk- 

quently on a prophylactic basis (9). The 
latent period of more than 5 years between 
HIV infection and overt expression of AIDS 
symptoms could be an illusion created by 
the need for chronic or repeated exposure to 
an array of microorganisms and the cumula- 
tive effects of practices that have been shown 
to be immunosuppressive (9, 10). 

Duesberg has been condemned as irre- 
sponsible because his views allegedly en- 
courage unsafe practices such as sex without 
condoms and the intravenous use of con- 
taminated needles. In fact, his view of HIV 
as an indicator for infection by other agents 
would logically call for even greater sanitary 
precautions. Indeed, his detractors might 
well be tarred with the same brush for 
discounting the role of immunosuppressive 
practices and for unwarranted reductionism 
of such a complex syndrome. 

I cannot rule out some role for HIV, in 
concert with other factors, in the develop- 
ment of the complex morbidity we call 
AIDS, although its effm on the immune 
system might be indirect. There is, however, 
a clear need to widen the scope of epidemio- 
logical investigation to include the diverse 
factors mentioned above. Given the statisti- 
cal problems inherent in AIDS, the citing of 
anecdotal cases among infants and parmers 
of hemophiliacs-without documenting 

numbers and distinguishing between HIV 
infection and AIDS symptoms-as was 
done at the 9 April Washington forum, 
borders on the demagogic. In all fairness to 
present, and particularly to potential, vic- 
tims of this scourge, we ought to proceed to 
a balanced, nonconfrontational consider- 
ation of the true nature of the problem and 
of all the factors involved. Where lives are at 
stake, the enemy should not be the other 
side in a scientiiic dispute, but the disease 
itself. 
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BioVision, a Complete, Integrated Imaging Microscope Workstation 
Designed Especially for Cell, Developmental, and Molecular Biology. 

A BlOVlSlON SYSTEM 
One of the newest revolutions in 
biology is the capability to detect and 
quantify molecules and characterize 
physiological properties of living cells 
and tissues using antibodies, 
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 
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Command Language. 

ACUSTOMER SUPPORT 
Perceptics provides complete support 
for installation, on-site training, 
hardware/software 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 37933-0991 
(615) 966-9200 FAX (615) 966-9330 

For research use only. Not for use in diagnostic 
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are trademarks of Perceptics Corporation. 
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The Latest in Biotechnology 
From Gordon & Breach and Harwood 

Automedica Journal of Enzyme 
Inhibition 

Editors: Barry W. Hyndam, Netherlands 
Institute for Preventive Medicine Editor-in-Chief: H.J. Smith, The Welsh 
Dhanjoo N. Ghista, McMaster University School of Pharmacy, University of Wales 
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Foundation, Walton Hospital Current Volume Block: Volume 6,1988 
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Books of Related Interest 

Prenatal and Perinatal Biology and Medicine 
Edited by: Norman Kretchmer, University of California, Edward J.  Quilligan 

University o f  California, John D. Johnson, University of Mexico 
1987 2 Volume Set: 3-7186-0359-4 $112.00 SAS: $65.00** 

Vol.1: 3-7186-0344-6 $70.00 SAS: $42.00** Vol.11: 3-7186-0346-4 $70.00 SAS: $42.00** 

New Horizons in Sperm Cell Research 
Proceedings from the 1986 International Symposium on Spermatology in Japan 

Edited by: Hideo Mohri, University of Tokyo 
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For scientific advances throughout a wide range 
of research biochemicals for molecular biology- 
as well as for unsurpassed quality and service in 
the supply of more than 6,000 general biochemi- 
cals, look to USB. 

USB introduced Sequenase, the revolutionary 
17 DNA Polymerase that extends the limits of 
sequencing. 

USB's Genescribe, the first commercially offered 
T7 RNA Polymerase, is the system of choice for 
transcription. 

USB introduced the first and the purest Cloned 
Polynucleotide Kinase. 

And USB's standards of excellence-plus the 
guarantees that go with them-also apply to over 
6,000 general biochemicals. 

For innovation, quality-and technical support- 
to protect the integrity of your research, turn to 
USB for proven product integrity in: 

Acrylamide Nucleotides 
AMV Reverse Restriction Enzymes 
Transcriptase SSB and RecA 
Cesium Chloride Proteins 
DNA Polymerase- T4 DNA Ligase 
Klenow Terminal Deoxynucle- 
DTr otidyl Trar~sferase 
Hepes Tris Enzyme Grade 

For a free copy of our Molec~ilar Blology Catalog, 
or our Get ,era/ Cataloy, wr~te USB at PO Box22400, 
Cleveland, Oll~o, 44122 Phone 800/321-9322 
Frorn Ohlo or Canada, call collcct to 216/765 5000 
Tclex 980718 FAX 216/464 5075 

'Patent Pend~ng 
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one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

I Amino Acids I 

"0 
Fatty Acids 
Sugars 
Substrates (for 
breath tests and I 

15 q i e r  studies) metabolic 
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Competitive prices 
Fast delivery 

Plus. . . 
metal stable isotopes, 
helium3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Call or write for your NEW 
complete price list today! 
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iMC MICRO-$ LAB TABLES 

Higher performance.. .mGe options, more features 
The new TMC Micro-g Series 63-500 lab tables with advanced Gimhal Pistonm isolators 
achieve highest attenuation of both vertical and horizontal vibration. Features include new 
leveling feet. new 2" thick. high-stiffness, highly damped stainless steel top with rounded 
seamless edges and corners. 

Options offer added utility and convenience: armrests, shelving. choice of top 
surfaces, casters, equipment support bars. Faraday cages. Sizes fmm 25" x 36" to 
36" x 60". Write or call for new product bulletin No. MG3O-86 and price list today. 

Technical Manufacturing Corporation 
15 Centennial Drive rn Peabody, MA 01960 
Telephone508-532-6330 rn Telex 951408 

FAX 508-531-8682 
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With The New 
Packard 4 

Tri-CarbB 2200CA 

Conquer quench and luminescence interference. Conquer 
sample preparation time. Conquer isotope spillover, once 
and for all, with the 3-D divided spectrum plot that 
separates nuclide DPMs for all your dual label samples. 
One quick glance at the color CRT is enough to assure you 
that all interferences are compensated to within the 
tolerance of your experiment, even with high isotopic 
ratios. Delivering accurate results. Saving you time and 
trouble. 

Conquer more counting information . . . faster. An in- 
tegrated PS/ZTM, the new computer from IBMQ , supports 
the multitasking, spreadsheet formatting, specialized ap- 
plication programs, and tandem processing that make the 
'Iki-Carb 2200CA the most intelligent, most efficient, most 
advanced LSA made. 

Automatic Instrument Performance Assessment, and Selt- 
Normalization and Calibration, not only solve the pro- 
blems of photomultiplier instability and aging, but eve1 
detect impending performance problems to guarantee thc 
accuracy you need. Now you can count the full capacit; 
of 408 standard or 720 small vials in total confidence. 

So conquer counting interferences - and doubtful result 
- with the Packard Tri-Carb 2200CA. It'll change the way 
you look at liquid scintillation. Forever. 

PACKARD INnPUMENI COMHNV, 2MO Warrenv8lle 
Rwa Downerr Glove 11 MI515 lel < 800 323 1891 
CANYPRlrHCKARD INIRNATlONAL SA . 
Renggentrarre 3 Cn 8038 Zurtch Sv,tzerlond 
lei O1 4 8 1 4  Ad OPACKARD 

A Canberra Company 
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Ampw DNAin how,  not days,with 
the new DNAAmplification System. 

A new amplification technique 
allows you to obtain microgram quan- 
tities of DNA bom picogram amounts 
of starting material. This patented* 
procedure - called the Polymerase 
Chain Reaction (PCR") - 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. 

OPTIMIZE THE PCR ADVANIAGE 
And now, Perkin-Elmer Cetus 

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

GENEAMP" KIT-THE ONLY PCR KIT 
All the necessary high quality 

reagents optimized for the PCR 
technique, including the thermostable 
enzyme, Taq ~olym~rase. With one kit, 
you can perform 100 individual assays 
quickly and efficiently Or; if you 
prefer; purchase Taq Polymerase 
separately 

DNA THERMAL CYCLER- 
AUTOMATE THE PCR TECHNIW 

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 about our innovative 
products for DNA amplification, 
synthesis, purification, and quanti- 
tation, call your Perkin-Elmer 

Representative. For ordering infor- 
mation and technical support in the 
U.S., call 1-800-762-4001. For litera- 
ture, call 1-800-762-4000. 

Now, TqpOlymerase is available. 

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

Bodenseewerk krkin-Elmer & Co., GmbH 
Postfach 1120 
7770 Ueberlin en 
Federal Repub&c of Germany. 
Tel: (07551) 810 

Perkin-Elmer Ltd. 
Post Office Lane, Beaconsfield 
Bucks HP9 144 England. 
Tel: Beaconsfield (049 46) 6161. 

*KR is covered by US. Patent N a  4.663.202 issued to tern 
Corporation. Rrentr ndingon Taq Polymerase and itr u x .  
Patentr in Europe a$apan applied for 

GeneAmp is a trademark of Perkin-Elmer terns Inwrumenn 
KR is a mdemark of Cetus Corporation, 
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There's only one real choice 
in fast protein LC. 
The Waters 650. 

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

If you need one inshment to isolate If you're looking for complete system 
micrograms to grams of purified pro- control and fast, error-free program- 

kin usi"? 
any FPLCf Protein-Pakm or ming with a full screen C K  display, 

self-pac ed preparative column, there's only one real choice. . 
there's only one real choice. 

If you vmnt versatile methods optimi- If you prefer a full range of UV detec- 
zation using linear or non-linear gradi- tion options that includes rogram- 
ents with up to four buffers, there's only mable, tunable or fixed, ere's only 
one real choice. one real choice. 

tR 

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

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

Waters 
Circle No. 21 6 on Readers' Service Card 

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

O 1988 Millipore Corpomtion 
FPU: is a ragistored hodemark of Pharmacia Fine Chemicals. 



re,-: qg:&&f$:$$ m.:,. gg@Jgj 
- . . -d-e-~r the Beckman DHF" Serieh 

reliable o~eration. or use AC line 
operatio; with optional AC adaptor. 

Easy-to-read display for fast, !$:B&> 
convenient measurement. i7?: 2-5;; ..,J ,t-= 

Simple-to-use keys allow: 
One or two point standardization. 

,_ .. ,,:a~!t,9~$ticallv. ,..*, L.z..-Fc:, (~;lt.r$~ind?i. %...... 
, , y:.;<;>:w4+q%i$j;$g$T&@~ - .. "' i , 7. ..+,*> 

k'Locliing onto a stable r e a d ~ g  , 

SMlTHKLlNE BECKMAN COMPAI 



Many years ago the US anthropologist Edward 
T Hall wrote about the "Silent Language.. ." 
referring to the confusion caused by non-verbal 
communication between different human 
cultures. 

In biology, confusion due to inefficient com- 
munication is frequently avoided thanks to 
specific carbohydrate interactions. 

m e ,  for instance, an infection. It cannot 
arise unless bacteria and viruses can find a cell 
surface to attach to. 

01. the basis of routine blood grouping, 
where antibodies bhd to the carbohydrate 

BioCarb has specialized in cell surface carbo- 
hydrate interactions. 
In our catalogue you will find a number of 

unique substances like oligosaccharides, 
glycolipids, glycopeptides, glycoproteins, 
lectins and monoclonal antibodies. 

They are worth trying in your own carbe 
hydrate research. 

structures on the red cell surface. Please, call one of the numbers listed below Or tumow metastasis, where the cell-to-cell 6m ymrr free of our ,88 Catalogue or c.le interactions may be mediated by carbohydrates. the Readed Sedce The picture above offers more examples - 
a Q 

Chemicals 
BioCarb Chemicals AB S-223 70 Lund, Sweden 
Phone + 46-46 16 8fi M) Tilefax + 46-46 1513 95 
Toletex 830 52 40 

Austria, Dipl. Ing. Zoltan Szabo GmbH Co KG, 222 47 15 72. BeNeLux, Sanbio b.v., 04132-51115. France, Tebu s.a., M-3484-6252 and Interchim, 70 03 88 55. 
BRD, Diagno-Chemie GmbH, 02 402 4341. Italy, Ams Biotechnologia (Italia) S.R.L., 02-20 62 51. Japan, Seikagaku Kogyo Co, Ltd, 04-370 04 61. Portugal, Ams 
Biotechnology (Europe) Ltd, M,63 8768. Spain, Ams Biotechnologia (Espana) S.A., 91-208 5693. Switzerland, Lucerna-Chem AG, 041-44 93 44. USA (East 
Coast), Accurate Chemical & Scientific Cop .  516-433 49 00.600-645 62 64 (Toll free) and hlyscience Inc. 215-343 64 84.800-523 25 75 (Toll free) and Bimol 
Research Laboratories Inc. 215-87414 33. USA (West Coast) Accurate Chemical& Scientific Corp, 619-235 94 00.800-255 93 76 (Toll free). 
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It's easier to rip the one on the left. 
Nitroplus 2000" membranes from MSI are 500 times 
stronger than traditional nitrocellulose. These high- 
strength membranes are so tough, they're guaran- 

are needed. In addition, ~itroplus 2000 membranes 
are sensitive to DNA, RNA and protein and can be 
direct stained. They are ideal for capillary Southern 
and Northern blots, all types of Western blots, plaque 
lifts and colony hybridization. 
With versatile Nitroplus 2000 membranes, up to six 

reprob'lngs can be successfully completed without 
shrinkage, swelling, curling, or loss of performance.. . 

Revolutionary 
Plus 2000 membmes 
are another one of 
the innovati= prod- 
ucts in memlnane 
technology developed 
by-Separa- 
tim Inc. Gnmnitted 
topmv'ding ylique 
~haiollsfordlwrse 

despite the rigors of numerous washing and stripping 
steps. Fiy,  repeating procedures due to membrane 
breakage and data loss is eliminated. 
Stop losing valuable research time and avoid the 

expense of repeating procedures due to membrane 
breakage. For a free sample of Nitroplus 2000 mem- 
branes, or information on MSI's broad selection of 
membrane and filtration products, call 1 800 444-8212. 
Or tear and f o d  the coupon below. 

challenges, our superior line of hybridiition 
memb!anes, filters, prefilters, filtration devim 
and filtration units are d b l e  wwldwide. For 
the diibutor nearest you call 1 800 444-8212. 
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Whether your samples are dear or nubid, the DW-2000nn WMS spearophotomefer is the 
easiest, most predse way to perform S' i le  or complex analyses. It combines the double beam 
mode of operation for routine sampb with a dual wavelength capab%ty for handling 
complex analyses. 

It scans the entire WMS range with automatic caliimion and baseline correaion. 
Data is collected, stored m memory and displayed on the CRT with a speed that will startle 

you. Recall data from one of the eight storage locations, and perform a variety d post proaxsing 
M o m  including cursor control and peak pick, scale expamion, difference or derivative spectra 

By m m b i i  fast and slow kinetics with wavelength scanning it's everythg scientists have 
been asking for in an economical multi-user WMS specwphotometex 

for so many 
In these days of tightening budgets, the DW-2000 is the departmentaI 
instrument of choice for easy operation and unparalleled results. 

For example, in petrochemical laboratories, analyzing the aromatic content 
of complex hydrocarbons becomes easy and fast Easy because the keyboard 
has a prompt display that leads you step by step through instrument set up. 
Fast because instrument parameters can be indefinitely stored, recalled, and 
modified at the push of a button 

These features provide real multi-user versatility and virmilly eliminate 
training. All for the price of a single research-grade spectrophotometet 

Scattering samples can be measured acamtely since the PMT is end-on and only millimeters 
away fr& your sample. A patented zoom lens maintains f o m  automatically th r&gh~t  the 
entire wavelength range. High stabii, high intensity W and visible light sources, combined with 
minimal refhive su&ces in the optical pathway result in impressii high sensitivity and low 
noise and drift. \ 
Horr i.paealrr a it? You can pluck a leaf from a tree, slip it into the sample compartment, and press 
a few keys. You'll have a precise scan for the chlorophyll pigments, 

Give us a call We'll send you complete information on the DW-2000. 
Never before has a spearophotometer done so much, for so man5 so preckely.. . 

and so economically. 

SLM Instruments, Inc. 
810 Wst Anthony Drive, Utbana, IL 6l8Ol U. 
(217) 384-773OrTeiex 206079 

:ircle No. 192 on Readers' Service Carc SCIENCE, VOL. 240 





e 

The hidden edge. 
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So much depends on the simple bearing. In an operation as critical as the focuslng mechanism, 
Yet just the shghtest aberrant torque on a ball bearing, particularly when uslng high rnagmficahon, an 

just the minutest erosion from wear, and your precsion infinitesimal shiver in the focusing track can make your 
instrument becomes sigmficantly less preclse. observations mitatingly shaky 

That's why the focusing mechamsm m an Olympus 
microscope rides on costlier roller bearings. They're 
stronger, more substantial, than ball bearings, thus more 
dependable. And their long axls edge ls more stable, 
never m a h g  sacrifices to preclsion. 

On mcroscopes hke the AHS, IMT-2 or the BH-2 
series, such preclsion engmeenng couples wth optlcs of 
stunnlng clanty to g v e  you the one thmg a mcroscope 
must provide-supenor mlon. 

The mcroscopes of Olympus-they'll change the way 
you look at thmgs. 

For a demonstration, call toll-free: 1-800-446-5961. 
Or wnte for hterature to Olympus Corporation, Precision 
Instrument Dimion, 4 Nevada Dnve, Lake Success, 
New York 11042-1119. 
In Canada W Carsen Co , Ltd , Ontano OwMwS' 

The Image of Qmlity 

For information circle reader service number 84 
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Prepare "vecbr~ready'' cDNA 
in less than 24 hours!! 

T e cDNA Synthesis IGt is 
designed to accelerate and 

simplify the synthesis of cDNA 
(with cohesive EcoR I ends) for 
insertion into plasmid or X vectors. 

Pre-assembled and pre- 
dispensed reaction mixes 
reduce the time required and 
potential for error-transfer the 
entire first-strand  action mix 
to a tube containing all of the 
second-strand reaction mix. 

WE WANT 
THIS IMPOF 
LITERATURE 
GET INTO TI 
RIGHT H A N h  

'he source for 

:S and proc 
Service C 

brochure IS a complete descril 
tive and pictorial presentatio 
the capabilities and facilities 
Pfanstiehl Laboratories, inch 
a company profile and data I 
the producing plant 
Check the Reader 
for your copy. mi 
PFANSTIEHL LABORATORIES, I I  
1219 GLEN RDCK AVENUE WAUKEGF 
TEL. 1-3121623-0370. FAX 3121623-917 
TELEX 25-3672 PFANLAB 
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Clone full length cDNA as long 
as 7.5 kb--our FPLCpurew 
Murine Reverse Transcriptase 
for first-strand synthesis is the 
key factor in the generation of 
such long cDNA. 

Circle No. 169 on Readers' Service Card 

A d e W  "Minkmanual" is included with 
each kit to ensure s u ~ f v l  cDNA 
synthesis-evety time. 

One kit provides sufficient 
reagents for five different cDNA 
syntheses, each starting with up 
to 5 pg of polyadenylated RNA. 
SephactyP S-200 spun columns 
simplify intermediate putjfications- 
no precipitations! 

a Pharmacia - 
Pharmacia LKB Biotechnology 
Piscataway, New Jersey 08854 
Information: (800) 526-361 8 
In N.J. (201) 457-8459 407F 

, . 
- 

Create professional graphs for scientific 
publications, poster sessions, or lectures. 
Unlike business soFtware. SigmbPlot con- 
tains essential scientific Features. 

Automatic error bars 
Multiple graphs per p i - -  
65,000 points per dal 

m Greek and math symbols 
m Polynomial curve Fitting, and mot r... 
Accepts ASCII and DIF data files From 
Lotus. dBase, or your own programs. 
Support For Hewlett-Packard and 
compatible plotters. HP Laserjets. and 
selected dot matrix printers. Money- 
back guarantee. 

Circle No. 253 on Readers' Service Card I499 



1 FOR THE UPS AND DOWNS OF MOLECULAR BIOLOGY 
A game for 2 or more Molecular Biologists. 

I Each player throws a die moving his counter the corresponding number of squares. Any throw bringing a 
I 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 retum 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. 

I 
3ritish 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 w~ll also custom synthesise any form of DNA from t h e  smallest oligonucleotide 

t o  t he  largest double stranded gene. 

I 
And our service is cost-effective, rapid and efficient. 
For further information on our range of Designer Genes6 and custom gene 

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

I - 

U S A  &CANADA Beckman Instruments Inc BloaMlyt,cal Systems Group 2500 Harbw Boulevard Fullwton CA 92634 3100 U S A Tel 714 871 4848 
Fax 910 592 1260 Tlx 678413 

k House. Watlington Road, 
SOUTH AMERICA Brotech 5 A Sheraton Centre T I Avenlda N~emeyer 121 Leblon CEP 22072 Rlo de Janetro Brazbl Tel (021 ) 2599862 Cowley, Oxford OX4 5LY 
Tlx (021 132514 ATOZ BR 
JAPAN Toyobo C o m w v  Lammted Blochemlcal Owrattons Department 2 8 D w & m  nama 2 Chome Krtaku Osaka 530 Jamn Tel (06) 348 3786 

Telephone (0865) 71881 7 
Fax (06) 347 0839 Tlx J 63465 TOYOBO Sole amporter Mjtsublshl Corp Osaka Branch lndustnal Tenmle Dept Fax (0865) 71759e 
rrALY AM5 B#otechnology Europe Lamrted Vaa Sansovlno 8 20133 Mllano 1 Itah/ Tel (02) 206251 Fax (02) 2003 15 Tlx 335661 Pll-a 1 
SPAIN AM5 B8oteChnology Europe Lsmoted Argensola 6 (4 5) Madrld Swxn Tel (91 ) 208 56 93 Fax 41 03 108 Tlx 41663 Telex 838082 
PORNGAL AM5 B~otechnology Eur- Lnmoted Rua Dos Lusmadas 5(5 1) 1300 hsbon Patugd Tel 01 638788 Tlx 6531 1 LUTEJEO P BKTIZC 6 



FROM CARL ZEISS. Zeiss Axiovert Microscopes 
For cell culture, tissue 

typing, microinjection, 
electrophysiology, and all 
critical biomedical research, 
the new Axiovert micro- 1 

Carl Zeiss, Inc. 

One Zeiss Drive 
Thornwood, NY 10594 
914 - 747 -1800 

For Literature Circle Reader Sc 

scopes carry microscopy to I 
previously unattained 
levels of excellence. 

The newly computed 
ICS* optics provide ex- 
ceptionally long workin 
distances with brilliant 
images, highest contrast 
and true color fidelity. 1 

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 micr 
turn any Axiovert micro- 
scope into a full-fledged 
workstation. 

No matter which 
you select, from the 
Anovert 10 with MC 100 
camera to the advanced 
photomicroscope Axiov 
405 M with motorized 
nosepiece, documentatio 
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. 

*Infinity Color-Corrected System 

**System Integrated 

The new invertoscopes from 
Zeiss: Building on a tradition 
of superb performance. 1 
7 I mice No 

West GFn-nan) 



J A N D E L  V I D E O  A N A L Y S I S  S Y S T E M .  

I Automatic edge tracking ( 2 x  zoom) Density along a stri 

16k x 64k date worksheet tntensity histogmm User def ied transFormakions 

Analyze and make measuremenb 
From neaiy any vi 

- 
3 in @-with JAVAm- 

Jandelk new Video ~na&sis Sothmm. 
JAVAw Features a powerFul assortment t-tests, screen plots, andpowerful trans- 
OF image processing and measurement Forms. Standard ASCII data am easily 
Fitnctions at a surprisingly reasonable cost. transferrod to  LOTUS or otherpmgrams, 
Prepare an image For study with contrast induding Jandel's Sigma-Mot?' 
enhancement, histogram equalization. JAVAw accepts standard output From 
and user-defined convolutions. Determine video cameras and VCRs (RS- 1 7LWNTSC 
densities at pohts, ahmg k, or Fmm ve& composite video). and many pre- 
cally averaged strips in seconds. t' digitized images (e.g. CA'I; MRI, ultra- 
JAVA'S automatic line and edge sound). 
tracking allows strip-charts and An IBM X'I; AT or compatible, mouse 
perimeters OF complex objects to  and video digitizing board (Frame 
be digitized without hand tracing. 
Automatic object or grain counting is 

grabber) will put JAVA to  work For 
you. As with all Jandel products, i t  

standard. comes with a money-back guarantee. 
Direct measurements to JAVA'S 64.000 For a FREEbmchum, completa Featuros 
row by 16,000 column worksheet. From andplicpm drrstoday-BOOgT41B88. 
there, use JAVA'S descriptive statistics. In CA or Canada call 415-924-8640. 

Circle No. 255 on Readers' S e ~ i c  T ~ ~ A ~ ~  
65 Koch Road. Corte Madore. CaliFornia 94925 , ,- , , In Europe: R.J.A. Handels GmbH 
Toll Free 800-874-1888 . Inside CA 415-924-8640 Grosser Miihlenweg 14A, 4044 Kaarst 2, FRG . FAX: 415-924-2850 . Telex: 4931977 '~i-omputey &k for the scientistn Phone: 2101 /666268 FAX: 2101 /Ma21 
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UE MAKERS OF 

, ?- PlPETMA N 

W e photographed a Gilson tip Smooth, clean surraces entirely pgf 
under the microscope. Then free of contamination assure minimal k. 

we compared other manufacturers' surface wetting. 
copies. Stringent quality mntrots at every 

The unprecedented quality you stage of the manufacturing process 
see here has made Pipetman a world assure long-term consistency. 
reference for superb performance. 

Flash-free orifices, uniform geo- Insist on genuine Gilson pipette GILSON : . 
metry and end finish guarantee tips. The results of your work B.P. 45,95400 villiirsle-Bel, France Pa 
repeatability. depend on it. Tbl. : (1) 39 80 Y 41 - T ~ I ~ x . :  696 682 F &ZiL 



na brings you the latest in design and quality at old world prices. 

Infinity Corrected Optics .Chromatic "Chrome- Free" 
Aberration-Free 

Built-in Bertrand Lens 
*Super-wide Field 

TRANSMITTED L IGHT 
FLUORESCENCE 

JENALUMAR 
CONTRAST 

TSEILER 170 E. Kirkham Avenue St. Louts, M0 63119 
Phone: (314) 968-2282 

I N S T R U M E N T  
1-80Q-654-6894 

iopolymer Sequence Information 
You Need Through the 

CAS Search serviceB 

Now you can find important online biopolymer sequence 
information without confusing software or tedious search 
commands and features. The CAS Search Service, a 
leading source of specialized chemical information 
retrieval, offers you ondemand custom searches of 
nucleotide and protein sequence databases. 
Trained specialists will conduct your searches on any 
or all of the following four files: CASSEQ, GENBANK, 
EMBL, and PIR. CASSEQ, a new CAS database, offers 
access to protein and nucleotide information In patents 
from 1981 to the present. It is the only source of patent 
sequence data available. 

Contact CAS to find out how you can begin using this 
important new service. Write Chemical Abstracts Ser- 
vice, Marketing Dept. 36288, P.O. Box 3012, Columbus, 
Ohio 4321 0. Or call 800-848-6538, ext. 3707. 
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FWmDYNE, QUALITV AND EXPERTISE 

YOU CAN RELV O N .  

*all 1=800=DNA=FOIY) 

Circlt 

- - -  - 
? No. 184 o 

Four years ago. FOTODYNE applied its photodocumentation ex- 
pert~se to pioneer a new concept for recording electrophoresis 
gels - The FCR-10 Camera. 

Today, w 
radiograr 
photogra 

hen photogr 
ns, our FCR 
P ~ Y .  

aphing DNA 
-10 is the # 

or protein 
'1 choice f o ~  

lels, or even 
, instant ben 

It's fast. easy to use. dependable and best of all can be t 
the bench without turning off room lights to give you hi< 
quality, instant gel photographs. Interchangeable hoods ! 
the versatility you need to photograph different gel sizes. 

Add eilhf 
FOTODYI 
stant ber 

For more 
DYNE prl 
a copy o' 

?r a FOTODY 
UE White Lic 
lchtop gel pl 

'NE 300nm I 
~ h t  Transillu~ 
lotographic 

INA Transill1 
ninator and 
system sect 

uminator or 
you have an 
)nd to none. 

1 lntormatlon on the ~ L H - ~ U  Camera and otner t 
oducts, call us toll free at 1-800-362-3686 or wi 

f our current biotechnology instruments catalog. 

FOTODYNI 
New Berlir 
414-785-7 

:. Inc.. 1671 
1. Wisconsir 
'000 

00 W. Victor 
I 53151-413 

TELE) 

Road 
1 U.S.A. 
( 2601 27 

I auto- 
ichtop 

rsed at 
lh 
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a 
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What do you call 
a lively new publication in the works 

for AAAS members? 
You tell us. We're starting a new periodical free admissions to the next annual meeting, 
strictly for AAAS members. And we thought t r January 14-19 in San Francisco. The four 
we'd begin by letting the members decide runners-up will also be admitted to the 
what to call it. meeting at no charge. 

So we invite you to enter a CONTEST to Some rules: You must be a member of 
name our handsome and readable mem- AAAS to enter, but not on the staff or 
ber newsletter. Board of Directors. (Other officers, for 

Some facts: The 16-page periodical will example Section chairs, are eligible, 
carry short features, commentary, inter- however.) No statutory limit on number of 
views, profiles and humor (along with entries, but the judges respectfully request 
AAAS news), all focusing on policy and that you winnow yours down and send 
professional issues. and illustrated with only the best. Your entry must be post- 
drawings, charts and photographs. - -- - - marked before midnight Sunday; 

Some prizes: The clever member June 26. 
whose suggested name is adopted will get a stack of Send enMes to: Name Contest, Membership Office, 
memo pads featuring the newsletter's logo . . . and two AAAS, 1333 H St., N.W., Washington, D.C. 20005. 

REMINDER: MAIL ENTRIES BY JUNE 26, 1988 
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We've got what you need! PEN 
Price: Our biotechnology products 
are competitively priced without 

In Biotechnology, there is only one jeopardizing our high level of service. 
brand to remember-PENTEX, As 
one of the world's leadina For more information about PENTEX 
producers of cell culture addi- products especially manufactured for 
tives/supplements, Miles Inc, offers a broad biotechnologylcell culture use, write or call: Miles Inc., 

selection of products. Diagnostics Division, 195 W. Birch Street, Kankakee, IL 
60901. (815) 937-8270. Telex: 215094. 

Quality: PENTEX products are prepared to the highest PENTEX@ Products-Your Partners 
standards in accordance with Good Manufacturing In Progress for Blotechnology. 
Practices. 

Service: Large scale manufacturing facility and 
development laboratory in Kankakee, IL. Our team 
of highly trained sales personnel, technical service 
specialists and researchers are ready to help you ful- 
fill your requirements and answer any questions. MILES 

Circle No. 153 on Readers' Service Card 





As soon 
as Polaroid. 

ether you're doing pure research, SWUIITY AS.  A.E 
R&I), or Quality Assurance, you Polaroid instant color and 
want to be able to share the fruits of W" black and white prints are far superior in 

your labor without d e b  quality and stability to themal prints. In fact, 
On the other hand, you want I'olaroid sheet and pdck films, when stored 

to be able to get the results you need without properly, deliver image stability compdrable to 
sacrificing q uality for speed. co~~ventionally-processed photographic prints. 

With Polaroid you get the best of 
both worlds. Because with Polaroid instant 

SERVICE A.S. A.I? 
Becduse we're instant imaging 

film you can get the cluality inldges you want, profsio~~als, with more than forty yean of 
when you want them. Whether you need to experience in tile scielltific field, we're in a 
document, present, analyze, file, or trammit unique position to analyze your photographic 
your findings, you can do it all A.S.A.P - 11eeds and provide you with imaging solutions 
As Soon As Polaroid instant images. that no one else can. Wliat's more, we back 

QUALI'I'Y A.S. A. I! up these solutions with service that includes 
Polaroid instant photogmphic a technical assistance toll-free hotline and a 

inlages are often indistinguishable from those network of application specialists. 
that take hours or days to get by conventional Quality Simplicity Stability Ser- 
wet-process methods. You'll find with Polaroid vice. Some may be able to deliver a couple 
films you can capture even the subtlest details of them. A select few can deliver all of them. 
of your subjects. But only one - Polaroid - can deliver them 

SIMPLICITY A.S. A. I? d l  A.S.A.E 

I'art of the reason Polaroid films 
are so quick to use is because they're so simple 
to use. Forget darkrooms, special facilities, 
or photographic st& In most cases, instant 
imwng is no more complicated than push- 
ing a button. With many Polaroid imaging 
systems you can take images that eject and 
develop automatically - with no pulling, tim- 
ing, or peeling. 



S.E.M. Image of a Heart Valve-' 
TVpef9 



Result 
Instant Color 
Prints 

Instant B&W 
Prints 

Print & Negative 

Instant Color 
Overhead 
Transparency 

Instant B&W 
Radiographic 
Transparency 

Instant 35mm 
Color Slides 

Instant 35mm 
B&W Slides 

We also have many other 

Speed 
I S 0  & DIN 
equivalents 
IS0640129" 

I S 0  150123" 

IS0  640129" 

I S 0  640129" 

IS0  80120" 

IS0  80120" 

IS0  80120" 

IS0  80120" 

I S 0  400127" 

I S 0  20000144" 

I S 0  3000136" 

I S 0  400127" 

IS0  800130" 

I S 0  3000136" 

IS0  800130" 

IS08O013O0 

I S 0  50118" 

IS0  80120" 

IS0  80120" 

IS0  80120" 

NIA 

I S 0  40117" 

I S 0  4011 7" 

I S 0  417" 
(Tungsten) 
IS0  8/10" 
(Electronic 
Flash) 
I S 0  125122" 

IS0  400127" 

Product 
Type 779 

Time Zero 
Type 778 
Type 909 

Type 339 

Polacolor ER 
Type 669 

Polacolor ER 
Type 559 

Polacolor ER 
Type 59 

Polacolor ER 
Type 809 

Type 331 

Type612 

Type 667 

Type 52 

Type 53 

Type 57 

Type 553 

Type 803 

Type 55 

Type 665 

Colorgraph 
Type 691 
Colorgraph 
Type 891 
Type TPX 

PolaChrome CS 

High Contrast 
PolaChrome 
PolaBlue BN 

PolaPan CT 

PolaGraph HC 

films to meet additional 

FormatISize 
Integral Pack . 
3112x4114 in. 
Integral Pack 
31h~4~14 in. 
Integral Pack 
4x4 in. 
Integral Pack 
4.5x4.2 in. 
Pack 3114~4~14 in. 

Pack4x5 in. 

Sheet4x5 in. 

Sheet 8x10 in. 

Integral Pack 
4.5x4.2 in. 
Pack 3114x4114 in. 

Pack 3114x4114 in. 

Sheet 4x5 in. 

Sheet 4x5 in. 

Sheet4x5 in. 

Pack 4x5 in. 

Sheet 8x10 in. 

Sheet 4x5 in. 

Pack 3114x4114 in. 

Pack3114~4~14 in. 

Sheet 8xlOin. 

Sheet 8x10 in. 

35mm Roll 
(12 & 36 Exposures) 
35mm Roll 
(12 Exposures) 
35mm Roll 
(1 2 Exposures) 

35mm Roll 
(12 & 36 Exposures) 
35mm Roll 
(12 Exposures) 

applications. 

Normal 
Development 
Time at 75" 
Self-timing 

Self-timing 

Self-timing 

Self-timing 

60 seconds 

60 seconds 

60 seconds 

60 seconds 

Self-timing 

30 seconds 

30 seconds 

15 seconds 

30 seconds 

15 seconds 

30 seconds 

30 seconds 

20 seconds 

30 seconds 

4 minutes 

4 minutes 

60 seconds 

60 seconds 

2 minutes 

4 minutes 

60 seconds 

2 minutes 

Special 
Characteristics 
Balanced for daylight and 
electronic flash. 
Balanced for daylight. Image 
visible in 10-15seconds. 
Balanced for daylight 
and electronic flash. 
General purpose, high speed, 
medium contrast. 
Medium contrast; extended 
dynamic range. Balanced for 
daylight and electronic flash. 
Medium contrast; extended 
dynamic range. Balanced for 
daylight and electronic flash. 
Medium contrast; extended 
dynamic range. Balanced for 
daylight and electronic flash. 
Medium contrast; extended 
dynamic range. Balanced for 
daylight and electronicflash. 
Medium contrast, automatic 
development. ~ 

Ultra high speed for 
oscilloscope recording. 
General purpose, highs eed 
film. Nocoating required! 
Wide tonal range, superb 
detail. 
Medium contrast film. No 
coating required. 
General purpose, high speed 
film. 
General purpose, high speed 
film. Nocoating required. 
Fine grain mediumcontrast 
film. Nocoating required. 
Negative requires brief 
clearing in sodium sulfite 
solution, washing and drying 
before use. 
Negative requires brief 
clearing in sodiumsulfitesolut~on, 
washing and drying before use. 
Small format overhead 
projection use. 
For overhead projection use. 

Medium to high contrast. 
High speed Orthochromatic 
sensitivity. No darkroom 
needed. 
General purpose,continuous 
tone color. 
High contrast color for text 
and graphic imaging. 
White-on-blue negative 
film forword slides,charts 
and graphs. 

General purpose, continuous 
tone blackand white. 
High contrast black and white. 
Ideal for line copy. 



CADleAM hageota Ball Bearing- 
PolaChmme Instant 3%1m E ' i  



Test and 
Measurement. 
Polaroid 'I@ 
667 black and 
whitehighspeed 
print tilm and 
Polaroid 
DS-34 Direct 

Screen Camera were used to document this 
oscillograph. 

Biotechnology 
Polaroid Polacolor 
~ ~ ' I ) p e 6 6 9 f h  
and the Polaroid 
MP - 4 Multipurpose 
Camera were used 
to produce thrs 

image of an electrophoresis from an 
enzyme digestion of Plasmid DNA. 667 and 
Type 53 black and white films are also used for 
electrophoresis documentation. 

I- - Physical Science. ' h s  
white on blue slide of the 
molecular structure of galac- 
tosamine was made with new 
Polaroid PolaBlue Instant 
35MM Slide Fllrn . New PolaBlue 

provides bright, high quality; whlte on blue slides 
in minutes for presentation or documentation. 1t7s 
more cost effective than traditional methods of 
making blue slides. 

Polaroid offers you more than forty 
Merent instant tilm types - an entire world of 
solutions - for general purpose or highly specific 
applications. 

With Polaroid instant color or black 
and white print films, you can actually speed up 

the p m  of scientific inquiry by providmg faster 
documentation. With mrds avdable in seconds, 
you can be certain you have what you need, so you 
can quickly move on to the next stage of your 
expimentation or research. 

You'll also be able to analyze your work 
more quickly and thoroughly than ever before. 

As for pmentations and meetings, 
thm7s simply no faster way to get the ~mages you 
want than Polaroid instant 35mm slides and over- 
head trarsparencig. 

Polaroid also offers you a complete 
range of instant imaging systems, including close- 
up and dmct m n  cameras, copy stands, and 
electronic imaging systems for recording h m  
video sources and pewnal computers. 

In many cases, our instant imaging 
equipment has been developed by working hand- 
in-hand with the leading scientific equipment 
manufacturers. The results are instant imaging 
systems that deliver fast, easy, and lasting photo- 
graphic records h m  computers, video systems, 
microscopes, oscilloscopes, and many other scien- 
tific instruments. 

And you get it allkS.kP-AsSmnAs 
Polaroid. 

Polaroid instant images. If you're not 
using them, you're missing instant accgs to an 
entire world of scientrfic knowledge. 

For a complete brochure (please 
whether you want dormation about the 

Quality h u r a n ~  field or the Research field) about 
Polaroid instant imaging solutions for the profes- 
sional scientrfic community; or for a ftte cowl- 
tation, call l-t300-343-5000. Or write, Polaroid 
Corporation, Dept 687, PO. Box 5011, CMon, 
N.J. 07015. 

"Polaroid "Polacolor" "Polapan" "Polachrome" "Polagraph" "Colorgraph"@ "AutoFilm" " F r z e F m e "  "PolaBlue"" O 1988 Polaroid Corporation. 



S.E.M. lmage of an Integrated Circuit- 
PoIaPan 7lpe 5.2 I 



Electronics. 
PolaPan l)pe 52 
sheet film was used 
tocapturethlssplit- 
field S.E.M. of an 
integrated circuit. lhs 
black and whlte, fine 

grain print film, offers a wide tonal range and 
provides superb detail. 

QualityAssur- 
ance. lhs parti- 
cle analysis of a 
metal alloy, shown 
on Polaroid High 
Speed AutoFh 

339, *lays 
c o n s m t  satu- 
rated color and 

requm no pulling, m g ,  or peeling. It was 
made with the Polaroid FmFrafne Video 
Image Recorder 

Failure Analysis. 
lhs S.E.M. image of a 
heart valve, magdied 
18x, is on 'I)p 55 
instantfilm.Thls 
black and white sheet 
film provides you with 

a positive and negative to make high quality, pro- 
fessional images. 

Metallurgy lhs 
S.E.M. image magni- 
fied4000xisofthe 
inner surface shrink- 
age cavity forrned on 
solidification of a 
nickel-tin e u W c  

alloy sphere levitated in microgravity aboard the 
space shuttle. To capture the fine &tad, Polaroid 
l)pe55 blackandwhlteinstantfilmwasused. 

Clean Room 
Microscopy 
Polaroid AutoFh 
q p 3 3 9 w a s d  
to P ~ U Q  thls 
photomicrograph 
of an integrated 
circuit viewed 
thmugh an optical 
m i m p e .  

Non-Destructive 

high speed film requires no print coating. 

Presentations. An 
instant color over- 
head-~~, 
such as this cost 
analysis graph, can 
be made using 
Polaroid Color- 
graph 'I)p 691 

film. This full color film creates small format over- 
head transparencies so the latest finhgs can be 
presented instantly The actual graph was generated 
on a p n a l  computer using the Paletteplus 
Computer Image Recorder 

fimfd : ~ u  Graphic Design. To capture 
the subtle color Merentia- m i n ~ C A D , C A M ~  

of a ball beanng, new polkid 
High Contrast PolaChrome 
1&t 3 5 ~ ~  Slide F h  was 

used. New High Contrast PolaChrome provides 
bright, high quality, color slides in minutes for pre- 
sentation or h e n t a t i o n .  





r 200A DNA 

Now you can achieve high qwlity DNA 
synthesis at a realistic price ! 

Flexible software Two column synthesis 
The System 200A not only performs standard synthesis 
routines with well proven CED chemistry but also 
has the capacity to facilitate creative research 
through its unique flexible software. For instance 
chain length or base dependent variations in reaction 
times can be  programmed into the existing synthesis 
protocols. 

Low cost 
Moreover the price of the basic system (which inclu- 
des an IBM or compatible computer) is lower than any 
comparable automatic DNA synthesis system. 
In addition this cost advantage is enhanced even 
further by the low cost per cycle. 
This is achieved by metering the phosphoramidite 
additions precisely with a syringe. So that for 
0.2 p mole scale synthesis only 50 p 1 of base solution 
is used for each coupling step. This is equivalent to 
120 couplings from every 0.5 g vial of base. 

Where most synthesizers in this price range can only 
process one DNA fragment overnight the 200A can 
be programmed to make two. This allows you to 
plan your reagent usage more effectively and save 
time. 
CPG supports are supplied loose in different pore 
sizes providing a further cost saving over systems 
that use disposable columns. 

Ready for new chemistries 
With the future in mind the System 200A has been 
designed to be  flexible enough to accommodate 
new chemistries like the synthesis of RNA which is 
in preparation. 
Our support and service ensures that by buying 
Beckman you are guaranteed an investment in true 
value. 
For more information contact your local Beckman 
sales office or representative in your country. 

A SMlTHKLlNE BECKMAN COMPANY 

Offices in Major European Cities: Circle No. 44 on Readers' Service Card 
Austria, Vienna (0222) 32 25 57; Denmark, Birkered (02) 8192 11; France, Gagny (014) 38193 00; Germany, Munich (089) 38 811; Italy, Milan 
(02) 69 911; Netherlands, Mijdrecht (02919) 8 56 51; Norway, Oslo (02) 68 39 00; Spain, Madrid (01) 129 16 66; Sweden, Bromma (08) 98 53 20; 
Switzerland, Nyon (22) 63 11 81; UK, High Wycombe (0494) 4 11 81. Dealers in other countries. 



F L U O R O P L E X  I I I H  

Intensity Ratio Calcium Concentration 
I I 

ously beating rnyocytes 

V E R S A T I L I T Y  

THE MOST VERSATILE 
RESEARCH TOOL 

FOR MONITORING 
INTRACELLULAR 

FLUOROGENIC DYES 

Fluoroplex Ill is a powerful, dual 
excitation research system which 
allows the biologist to localize 
and quantify concentrations 
during time-dependent kinetic 
events. 

CALCIUM AND BEYOND: Not 
limited to only fura-2 for moni- 
toring calcium, Fluoroplex Ill 
has the flexibility to monitor all 
fluorogenic dyes. 

PHOTODIODE ARRAY 
DETECTION: Fluoroplex Ill 
offers full spectral emission 
display of any fluorophore. 
Photon counting is provided 
for millisecond resolution of 
dynamic intracellular events. 

ADVANCED IMAGE ANALYSIS: 
Dedicated imaging hardware 
allows the researcher to "see" 
changes as they occur during 
dynamic biological events such 
as muscle contraction, cell divi- 
sion, fertilization, and activation. 

2551 WEST BELTLINE HIGHWAY 
MIDDLETON, WISCONSIN 53562 

(608) 831 - 6511 
TWX: 910-280-2521 
FAX: (608) 836-7224 




