SCIENCE




Low Protile

High Performance

No bench space? Limited floor
space? Beckman has the answer. The
new GPK and refrigerated GPKR floor
model centrifuges are compact enough
to fit under most lab benches and light
enough to roll from lab to lab, yet they
outperform much larger units.

With the three liter GH-3.7 horizon-
tal rotor they reach 3700 rpm/3200 g.
Fixed angle rotors offer 6400 rpm/
5442 g. And an exclusive disk brake
system gently decelerates a fully loaded
GH-3.7 in under two minutes.
© 1988 Beckman Instruments, Inc

They are the only compact centri-
tuges that spin 250-mL conical-tip
bottles. They also handle 750-mL bottles
and virtually every popular-size tube
including as many as 148 RIA tubes,
104 1.5-mL microcentrifuge tubes,

28 50-mL round-bottom tubes.

There's even more versatility
with microplate carriers that are inter-
changeable with the buckets of the
GH-3.7 rotor and Aerosolve® cannisters
designed for biocontainment.

Circle No. 164 on Readers' Service Card

The GPK and GPKR are just 214" wide
by 243" high by 25 %" deep.

All at a low-profile price! The GPK
and GPKR: today’s best value in floor
model centrifuges.

Contact Beckman Instruments,
Inc., Spinco Division, 1050 Page Mill
Road, Palo Alto, CA 94304. (1-800-
742-2345), Offices worldwide.

BECKMAN

A SMITHKLINE BECKMAN COMPANY



i
i

sk
o
 —
i | f— |
i e
" b}
o e—
iy
R
— No more racks,
e 4, tubes and labeling!
—— N i
e
avens Tunes e
—
e e
— e
- et
L] n—
— w3
Rt e ]
e
-_— Catalog # 420001
Simple, convenient workstation
T — Eliminates racks, tubes and labeling
o Combine all reagents at same time
‘ Centrifuge for instant, accurate mixing
— Stratagene, known for innovative products, introduces the Stratagene Sequencing
Tray®, a simple and convenient tool for the gene sequencer. Our tray replaces the many
bevtomnd microfuge tubes necessary to sequence 16 templates. The annealing reaction tube is con-
veniently located adjacent to the sequencing reaction wells. Four resting ports per
o well allow for synchronous addition of reagents after brief centrifugation for accurate
r— timing of reactions. Our trays can be centrifuged using standard microfilter plate car-
i riers. The organization of the tray reduces tedious work in labeling many tubes. The
i tray and lid will not warp during boiling, and the vented skirt prevents our tray from
— submerging.
Please inquire about Stratagene's full line of molecular biology reagents including
. Sequencing Kits and flat pipette tips (Stratatips) for loading sequencing gels.

Circle No. 264 on Readers' Service Card

A

IR 11099 North Torrey Pines Road
%) STRATAGENE 1o, ca oy
& G Ordering: 800-424-5444
Where Satisfaction NMultiples Technical Services: 800-548-1113
* Patent Pending Technical Services: 619-535-5420
** Blow up of rc;:_'cm resting ports FAX: 619-535-5430 - TELEX: 9103809841

inside sequencing well

Distributors: Integrated Sciences, 212 Willoughby Road, P.O. Box 928, Crows Nest NSW 2065, Australia, Telephone: (02)436 2611, Telex: (790)176482 (Medspe), FAX: (02)4364442/Epignost Ges.m.b.H., Her-
renstrasse 2, 4020 Linz, Austria, Telephone: 27 84 01-283DW, Telex: (847)02 1132/mayho a, FAX: 0732 81431 15/BioMega Diagnostics, 10900 Rue Hamon, Montreal, Quebec, Canada H3M 3A2, Telephone: 514
331 7520, Telex: 05826655/0zyme, Avenue Franklin, 70 Pas-Du-Lac, 78180 Montigny-Le-Bx, France, Telephone: (1) 30570025, Telex: (842)699470F, FAX: (1)30573860/Mallet SA, BP 10278, 95704 Roissy CDG,
France, Telephone: (1) 48624356, Telex: 230286, FAX: (1) 48625216/Maagar Supply Services, Kiryat Weizman, Rehovot 76110, Israel, Telephone: 011 972 8 474537 or (08)464911, Telex: 922361579, FAX:
(972)8461461/AMS Biotechnologia (ltalia), Sansovino 8.20133, Milano, Italy, Telephone: 02206251, Telex: 335661/T&B Technologie s.r.l., Via Tasso, 4281A, 80127 Napoli, Italy, Telephone: 39-81-659021/
658033, Telex: 720573 TETSUD/Funakoshi Pharmaceutical Co., Ltd., 2-3 Surugadai, Kanda, Chiyoda-Ku, Tokyo, Japan, Telephone: 03 293 2352, Telex: 78128489 FUNA, FAX: 81-3-295-5545/Toyobo Co. Ltd., Tsu-
ruga Enzyme Plant, 10-24 Toyo-Cho, Tsuruga-Shi, Fukui-Ken, 914 Japan, Telephone: (0770)25 6883, Telex: 78163465/Westburg, P.O. Box 214, NL-3830 AE Leusden, The Netherlands, Telephone: 033 95 00 94, Tel-
ex: (844)79406, FAX: 033948044/AMS Biotechnologia (Portugal), Lda., See AMS Biotechnologia (Espagna), S.A. /AMS Biotechnologia (Espagna), S.A., Calle Argensola.6(4-5), Madrid 28004, Spain, Telephone
20 85693, Telex: 41663 CTNE E, FAX: 4103108/KEBO Lab AB, Domnarysgatan 4, S-16394 Spanga, Sweden, Telephone: 087600020, Telex: 11362 KEBO S, FAX: 087604520 /Genofit, S.A., 110 Chemin Du-Pont,
Du-Centenaire, C.P. 239, 1212 Grand Lancy-1, Switzerland, Telephone: 0111 41 22 71 4444, Telex: 423082, FAX: 4122713128/Northumbria Biologicals Ltd., South Nelson Industrial Estate, Cramlington, Northum-
berland, United Kingdom NE23 9HL, Telephone: (0670) 732992, Telex: 538239 NBL G, FAX: (0670) 732537/Genofit GMBH, Rathausstrasse 11, D 6900 Heidelberg, Republic of West Germany, Telephone
0049622137601, Telex: 461149, FAX: 00496221372470 /AH Diagnostics, Hallssti 29, 8000 Aarhus C, Denmark, Telephone: 06201206, FAX: 6110157 3/11/88



AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

®
ISSN 0036-8075
10 JUNE 1988
VOLUME 240
NUMBER 4858

Perspective

News & Comment

Research News

1383 This Week in Science
1385 Biological Systems
1386 Neural Transplantation: A Call for Patience Rather Than Patients:
J. R. SLADEK, JR., AND I. SHOULSON
1389 Whistle-Blowing: C. W. MCCUTCHEN; L. LOEVINGER ® Chinese Diet Study:
T. C. CaMpBELL B Etiology of AIDS: H. RUBIN
1395 AIDS Panels Converge on a Consensus
1396 Pentagon Boosts a Small Rocket
1397 Rift Valley Fever Rears Its Head
1399 U.S.—Soviet Science Pact Stalls
1400 Indirect Cost Surge Prompts New Worries
1401 IOM Names Committee to Study NIH
Herbicide Refused for Coca Spraying
1402 Chernobyl Claims Another Victim
NSF Picks Biology Centers
ADAMHA Nominee Still on Hold
Mergers Slow Down Research Spending
1403 In Search of Elusive Little Comets
1405 The Uncertain Perils of an Invisible Landscape B 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 8 Purdue Keeps Popping ® Chix in Space ®
A Message from Alvarez
Biological Systems
1427 Retroviruses: H. VARMUS
1435 Research on Bacteria in the Mainstream of Biology: B. MAGASANIK
1439 Yeast: An Experimental Organism for Modern Biology: D. BOTSTEIN AND
G. R. FInk
1443  Xenopus laevis in Developmental and Molecular Biology: 1. B. DAWID AND
T. D. SARGENT
1448 The Nematode Caenorhabditis elegans: C. KENYON
1453  Drosophila melanogaster as an Experimental Organism: G. M. RUBIN
1460 Plants: Novel Developmental Processes: R. B. GOLDBERG
1468 Transgenic Animals: R. JAENISCH
1475 Primates: F. A. KiNG, C. J. YARBROUGH, D. C. ANDERSON, T. P. GORDON,
K. G. GouLDp
L} SCIENCE is p d kly on Friday, pt the last week in December, and with an extra issue in February
by the American A lation for the Ad t of Sci 1333 H Street, NW, Washington, DC 20005. Sec-
ond-class postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Now combined with The
Scientific Monthly® Copyright © 1988 by the American Association for the Advancement of Science. The title SCI-
ENCE is a registered trademark of the AAAS. Domestic individual membership and subscription (51 issues): $70. Do-
mestic institutional subscription (51 issues): $110. Foreign postage extra: Canada $32, other (surface mail) $32, air-sur-
face via Amsterdam $85. First class, airmail, school-year, and student rates on request. Single copies $3.00 ($3.50 by mail);
back issues $4.50 ($5.00 by mail); Biotechnology issue, $5.50 ($6 by mail); classroom rates on request; Guide to Bio-
technology Products and Instruments $16 ($17 by mail). Change of address: allow 6 weeks, giving old and new ad-
dresses and seven-digit account number. Authorization to photocopy material for internal or personal use under circum-
stances not falling within the fair use provisions of the Copyright Act is granted by AAAS to libraries and other users reg-
istered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $1 per
copy plus $0.10 per page is paid directly to CCC, 21 Congress Street, Salem, Massachusetts 01970. The identification
code for Science is 0036-8075/83 $1 + .10. Postmaster: Send Form 3579 to Science, 1333 H Street, NW, Washington,
- DC 20005. Science is indexed in the Reader’s Guide to Periodical Literature and in several specialized indexes.

The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
are to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility,
to improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and ap-
preciation of the importance and promise of the methods of science in human progress.



SCIENCE

COVER No single organism has a monopoly in science. This issue of Science
focuses on the reasons why scientists choose to do their investigations in particular
biological systems. See page 1427. [Cover design by Sharon Wolfgang,
Washington, DC]

1483

The Human as an Experimental System in Molecular Genetics: R. WHITE AND
C. T. CASKEY

Reports

1515

1517

1520

1522

1525

1529

1532

1534

1538

1541

1544

1546

Disruption of the Nitrogen Cycle in Acidified Lakes: J. W. M. Rupp,
C. A. KELLy, D. W. SCHINDLER, M. A. TURNER

North Carolina Climate Changes Reconstructed from Tree Rings: A.D. 372 to
1985: D. W. StaHLE, M. K. CLEAVELAND, J. G. HEHR

DNA and RNA Sequence Determination Based on Phosphorothioate Chemistry:
G. GisH AND F. ECKSTEIN

Characterization of a Noncytopathic HIV-2 Strain with Unusual Effects on CD4
Expression: L. A. EVaNs, J. MoReAU, K. ODEHOURI, H. LEGG, A. BARBOZA,
C. CHENG-MAYER, J. A. LEvY

West African HIV-2—Related Human Retrovirus with Attenuated Cytopathicity:
L. I. Kong, S.-W. LEE, J. C. KapPpPEs, J. S. PARKIN, D. DECKER, J. A. HOXIE,
B. H. HAHN, G. M. SHAW

Two Classes of PDGF Receptor Recognize Different Isoforms of PDGEF:
C. E. HART, J. W. FORSTROM, J. D. KELLY, R. A. SEIFERT, R. A. SMITH,
R. Ross, M. J. MUuRrrAY, D. F. BOWEN-PoOPE

A Common PDGF Receptor Is Activated by Homodimeric A and B Forms of
PDGEF: J. A. EscOBEDO, S. NAVANKASATUSSAS, L. S. COUSENS,
S. R. CouGHLIN, G. L. BELL, L. T. WiLL1IAMS

Chloroplast Transformation in Chlamydomonas with High Velocity
Microprojectiles: J. E. BOYNTON, N. W. GILLHAM, E. H. HARRIS, J. P. HOSLER,
A. M. JoHNSON, A. R. JoNEs, B. L. RANDOLPH-ANDERSON et al.

Mitochondrial Transformation in Yeast by Bombardment with Microprojectiles:
S. A. JoHNSTON, P. Q. ANz1ANO, K. SHARK, J. C. SANFORD, R. A. BuTOow
Extensive Junctional Diversity of Rearranged Human T Cell Receptor & Genes:
S. Hata, K. SATYANARAYANA, P. DEVLIN, H. BAND, J. MCLEAN,

J. L. STROMINGER, M. B. BRENNER, M. S. KRANGEL

Inhibition of Cellular Proliferation by Antisense Oligodeoxynucleotides to PCNA
Cyclin: D. JAskULsKl, J. KiMm DERIEL, W. E. MERCER, B. CALABRETTA,

R. BASERGA

Cachectin/TNF and IL-1 Induced by Glucose-Modified Proteins: Role in Normal
Tissue Remodeling: H. ViAssara, M. BROWNLEE, K. R. MANOGUE,

C. A. DINARELLO, A. PASAGIAN

Book Reviews

1552

Science and Technology Advice to the President, Congress, and Judiciary,
reviewed by H. F. York @ How Superstition Won and Science Lost, N. HARRIs
® Books Received

Products & Materials

1554

Restriction Mapping Software ® Precast Mini Gels ® Action Potential
Discriminator 8 Refrigerated Centrifuge @ DNA Polymerase a-Primase @ Water
Purification System ® Waterproof pH Meter ® Literature

Board of Directors

Sheila E. Widnall
Retiring President,
Chairman

Wailter E. Massey
President

Richard C. Atkinson
President-elect

Floyd E. Bloom

Mary E. Clutter
Eugene H. Cota-Robles
Mildred S. Dresselhaus
Beatrix A. Hamburg
Donald N. Langenberg

William T. Golden
Treasurer

Alvin W. Trivelpiece
Executive Officer

Editorial Board

Elizabeth E. Bailey
David Baltimore
William F. Brinkman
E. Margaret Burbidge

Board of Reviewing
Editors

Corey S. Goodman
Jack Gorski

Yeshayau Pocker
Michael |. Posner

Philip E. Converse
Joseph L. Goldstein
F. Clark Howell
James D. Idol, Jr.
Leon Knopoff
Oliver E. Nelson
Helen M. Ranney
David M. Raup
Howard A. Schneiderman
Larry L. Smarr
Robert M. Solow
James D. Watson

Stephen J. Gould Jean Paul Revel
P Richard M. Held Russell Ross
q Gloria Heppner James E. Rothman
Don L. Anderson Eric F. Joh Daniel V. Santi
Stephen J. Benkovie Konrad B. Krauskopt Thomas C. Scheliin
Floyd E. Bloom on . Krauskop! omas C. ing

James J. Bull
Charles R. Cantor
Ralph J. Cicerone
John M. Coffin
Bruce F. Eldridge
Paul T. Englund
Theodore H. Geballe
Roger |. M. Glass
Stephen P. Goff
Robert B. Goldberg

Charles S. Levings Il
Richard Losick
Karl L. Magleby
Philippa Marrack
Joseph B. Martin
John C. McGift
Mortimer Mishkin
Jiri Novotny
Gordon H. Orians
Carl O. Pabo
John S. Pearse

Ronald H. Schwartz
Vernon L. Smith
Otto T. Solbrig
Robert T. N. Tjian
Virginia Trimble
Geerat J. Vermeij
Harold Weintraub
Irving L. Weissman
George M. Whitesides
Owen N. Witte
William B. Wood



Success comes easily.
Thenew Model 431A Peptide Synthesizer:

Easyas 1,2, 3.

* Select the protocol you want.

* Load chemicals and amino acids.

* Return later for your peptide product.

Assured success with proven

methodology.

* Fmoc instrument with perfected peptide
chemistry from Applied Biosystems.

* No HF cleavage required.

Your total solution to peptide

synthesis.

* Accessory t-Boc capability.

* Model 151 Separation System for
purification.

» Training, technical assistance and service
from people who understand your
chemistry.

The success you need in your work.
* Biorecognition studies.

* Epitope mapping, antisera production.
* Protein engineering.

Hurry.
Contact Applied Biosystems today.

Reverse Phase HPLC of the Crude Product @] U !

s

U.S.A. 777 Lincoln Centre Drive, Foster City, CA 94404.(415) 570-6667. Fax (415) 572-2743

U.K. Kelvin Close, Birchwood Science Park, Warrington, Cheshire WA3 7PB. 925-825650. Fax 925-828196
Japan 5-13-9, Nakakasai Edogawa-Ku, Tokyo 134. 3 877 0071, Fax 3 877 0076

Australia Suite 2, 1401 Burke Road, East Kew, Victoria 3102.(03) 859-9571. Fax (03) 859-5095

W. Germany Robert Koch Strasse 16, 6108 Weiterstadt. 6151-87940. Fax 6151-94899

France B.P.50086,ZAC Paris Nord 11, 95948 Roissy Charles de Gaulle, Cedex. (1) 48 63 24 44. Fax (1) 48 63 22 82
The Netherlands Buizenwerf 93, 3063 AB Rotterdam. 104 523 511. Telex 84426249

Switzerland Ruechligweg 101, 4125 Richen. 61 496 161. Telex 845963611

For information circle reader service number 171

For sales call circle reader service number 172



Biological systems

HE discovery of the Rh factor of
I blood on which successes in
transfusions and pregnancies de-
pend, development of vaccines against
polio, rubella, measles, hepatitis B, and
other infectious discases, improved un-
derstanding and management of Par-
kinson’s discase, and strategies for
teaching symbolic language skills to re-
tarded 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 rescarch; 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 all
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; sece also pages
1385 and 1386).

Weather patterns

N the southeastern United States
I periods of drought have been alter-

nating with wet periods roughly
every 30 years for at least the past 1600
years (page 1517). 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-ycar irregular climate swings
through most of the period studied,
prominent prolonged droughts oc-
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curred between 1000 and 1300 (the
Medicval 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-
gimes, cconomic 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

wo unusual HIV-2 human im-
I 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-2yc; which
was isolated from a patient from the
Ivory Coast; despite the patient’s ncu-
rologic symptoms (dementia and atax-
ia), bowel parasites, fever, and eventual
death, normal numbers of T cells were
present in his blood. Kong ez al. isolated
and cloned HIV-2gr 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-2yc;
did not reduce expression of the CD4
antigen (a surfacc component that helps
the virus enter the host cell). HIV-2
infections appear to be widespread in
West Africa where they may be associat-
ed with immunodeficiencies that are
less severe than HIV-1-induced AIDS.
Molecular differences among these new
HIV-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

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 al. 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 ycast 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 algac 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

YNTHETIC oligonucleotides pat-
S 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
cxpression 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 al. 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-
tively mild reaction conditions which
may allow sequencing of nucleic acids
that are interacting with proteins in
complexes (page 1520).
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Biological Systems

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 melanogaster, 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 of foreign 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
discases. 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 of family
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 pathogenicity 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 HIV-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.

Duesberg 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, fre-

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 effect 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 partners
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 scientific dispute, but the disease
itself.
HARRY RUBIN
Department of Molecular Biology,
University of California,
Berkeley, CA 94720
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World’s Highest Capacity
Cell Culture Facility
Now In Production

Invitron’s new, million-liter cell culture manufacturing facility is dedicated to
the fully integrated production of cell culture derived products. State-of-
the-art environmental control systems, computer automation, and
advanced facility design unite with our patented perfusion
technologies to create a new standard for
biopharmaceutical production.

Our experienced staff of scientific and regulatory experis
complements Invitron’s unique technologies and
facilities to provide the highest quality in
comprehensive contract cell culture. Invitron offers
integrated services customized to the dynamics
and individual challenges of specific product
development — supported by cell culture
expertise, proprietary purification
techniques, regulatory guidance, and the
capacity to produce commercial
supplies under cGMPs.

Join us: Together we will bring
your biopharmaceuticals to
the markeiplace.

: INVITRON

4649 Le Bourget Drive e St. Louis, MO 63134

314 426-5000 ¢ 800 325-1792
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Unlodki
the unknngwn.

In bioscience research, every step is a
joumey into the unknown. At Millipore,
we have the tools and technologies to
help you find the answers faster. And
get a better glimpse of what lies ahead.
MilliGen™ synthesis and sequencing.
Instrumentation and chemistries from
our new MilliGen Division are providing
genetic engineers and peptide chemists
with purer oligomers and peptides in
less time than ever before. The MilliGen
7500 DNA synthesizer optimizes high-
efficiency B-cyanoethyl chemistry for

maximum yield and minimum cost per
coupling. Our 9000 series peptide
synthesizers give you the latest Fmoc
synthesis methods along with the con-
venience of programmable automation.
Waters™ high performance liquid
chromatography. Advanced chemis-
tries and equipment from Waters offer
fast analysis and purification of proteins,
peptides and nucleic acids. For example,
the Waters Pico-Tag® System determines
the composition of 50 times less protein
than traditional methods. Preparative
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systems like our Delta-Prep™ 3000 and
Waters 650 can scale up isolations to
milligrams and grams without compro-
mising purity, recovery or activity. And
our new Gen-Pak™ columns provide
one-hour, one-step purification of oli-
gonucleotides, restriction fragments
and plasmids, with the same resolution
as electrophoresis.

Millipore membrane products.
Besides laboratory mainstays like
Milli-Q®water systems and a variety
of sterile filtration products, we're de-
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veloping novel devices that make re-
search simpler, and help you achieve
results that were previously impossible.
Our Immobilon™-P Transfer Membrane
significantly improves the efficiency and
sensifivity of protein blotting protocols.
Millicell® Culture Plate Inserts enhance
cell studies by mimicking in vivo growth
conditions. And fime-saving Millipore
tangential flow systems are reducing
the time it takes to grow and harvest
cells, antibodies, viruses and other bio-
active materials.
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Ask for our “Dimension” series of
technical briefs. From cell harvesting,
to protein and peptide purification, fo
the synthesis and sequencing of active
biomolecules—Millipore tools and
technologies for bioresearch can help
uncover new areas for exploration.

To find out how, circle Reader Service
Card or call 1-800-872-0071, Ext. 2305.
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These magic cubes
hold the secret

Lo better
fluorescence
microscopy

The secret is out! Leitz® fluorescence microscopy
systems can transform weak, lackluster fluorescence preparations
into brilliant fluorescence images with all the contrast and resolution
you demand. No, it's not magic...just the performance you expect from
the leader in epifluorescence microscopy.

Our innovative filter systems provide a choice of cubes for every fluorescence
microscopy application.

Leitz optical designers have been busy engineering the “state of the art”
in light collection systems, filters, and exclusive fluorescence objectives for
your research and diagnostic applications.

Let Leitz work some magic into your fluorescence microscopy.

E. Leitz, Inc., Rockleigh, NJ 07647. (201) 767-1100.
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-rhe astonishingly bright, high-
contrast image. The wide selection
of quality accessories. The large
stationary stage for maximum
stability. The very modest price.

The renowned Diaphot.

It's the inverted microscope
from Nikon that's designed to
meet all the requirements of your
research laboratory.

The Diaphot utilizes Nikon’s
exclusive CF optics, famous for
their crisp, clear images. These
optics deliver the extra edge
that’s needed in today’s research
and clinical
laboratories.

A wide selection of accessories
allow you to meet all the docu-
mentation requirements of your
laboratory—from 35mm to large
format and Polaroid® CCTV and
cinemicrography. With special CF
objectives ranging from 4X through
100X, the Diaphot has complete
capability in phase contrast,
fluorescence and Nomarski DIC.

The Nikon Diaphot is engineered
for functional performance and
reliability. For maximum stability,
its solid die-cast body has a very
low center of gravity and the fixed
stage makes Diaphot ideal for micro-
manipulation. And in addition to
everything you heard, the
Diaphot’s striking superiority is
available at a very modest price.

To learn even more about the
renowned Diaphot, contact:

Nikon Inc., Instrument Group,
623 Stewart Avenue, Garden City,
NY 11530. (516) 222-0200.

Nikon

Extending Man’s Vision




FOR HIGHEST
RECOVERY AND FAST RESULITS,
S DEPEND ON AMICON
st LA MICROSEPARATION DEVICES.

Amicon’sinnovative devices provide fast, gentle,
and reliable concentration, purification and
desalting of small volume samples. They require
only a few simple steps with your lab centrifuge.
The low-adsorptive YM membrane typically
provides greater than 95% recovery.

Whether you need to concentrate and desalt DNA,
st e e oligonucleotides, peptides, proteins, growth factor,
taden or dilwte semplesupto 15 ml, viruses, amino acids or monoclonal antibodies,
Hnisfion st natmnl progecta(eom Revchs. prepare HPLC samples, or perform natural product
screening, Amicon has the sample preparation
device you need.

Contact your Amicon representative today or call
Amicon at 1-800-343-1397 for technical information.

Centrifree™ micropartition to separate
free from protein-bound solutes or
deproteinizing samples.

amicon

SETTING THE STANDARD IN SEPARATION SCIENCE AND TECHNOLOGY

MEMBRANE FILTRATION CHROMATOGRAPHY BIOREACTORS
©1988W.R. Grace & Co. Amicon Div., W.R. GRACE & CO., 24 Cherry Hill Drive, Danvers, MA 01923
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Fast. Accurate. Very Smart.

But ADAPTABILITY Really Makes
The Cobra King

In Bioresearch and Clinical
Diagnostics.

AT LAST. . .a multidetector radioisotope counter
that's more than just an RIA sample processor.
Cobra speed and power serve YOU with . . .

Flexible DNA Probe Analysis: analyze your
DNA probe samples with speed and deadly
accuracy, whether you're using 3?P labels for
bioresearch or *2P/'?| for diagnostic testing.

Fast RIA Processing: 10 independent
detectors, 60 stored assay protocols,
and a sample handler that holds 1000
tubes provide constant RIA/IRMA out-
put, with realtime and long-term
Expert-QC™ monitoring. Completely
automatic. Completely reliable.

Increased Cr-Release Efficiency: 10
detectors allow counting time of all
samples to be extended, to radically
increase detection efficiency without
extending total counting time.

Adaptable to Many Tests;

Accurate in All. For routine

radioassay analysis of 125, 5’Co, or

$'Cr. For receptor binding. For

quick STAT counting of end-

labeling, nick franslation, and

hybridization assays. li's accurate

- on target - with continuous 7
calibration, self normalization, c.'.l s.‘. auto-gamma
and instrument performance

assessment programs that

eliminate most lab problems.

Permanently. Cobra style. It even

warns of impending problems.

The Cobra. It's not all things for
all professionals . . .
but it's the most - for the best.
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The Most Important
Thing You Putina
Baker is Your Trust.

Your work is too important to trust to
anything less than The Baker Company. The
world’s best biological safety cabinets.

That’s why high performance Baker
equipment — like our famous SterilGARD
—is used by more leading scientific and
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.

The Baker Company has been on the
leading edge of the science of containment

for over 30 years. And we’re just as
committed to our life’s work as you are.
Find out how Baker builds it better. Call
toll free for complete data, or write to
The Baker Company, P.O. Drawer E,
Sanford, ME 04073. 1-800-992-2537

- GIE BAKER
COMPARNY, inc.

P.O. Drawer E, Sanford, Maine 04073
(207) 324-8773  FAX (207) 324-3869

Baker Bullds it Better.

Circle No. 215 on Readers' Service Card




TSABOUT

Introducing
the fastest,
most accurate
densitometer ever.

Molecular Dynamics’ new 300A
Computing Densitometer reads a
36cm x 42cm electrophoresis gel or

In other words, the 300A
doesn’t miss anything. Resolution
is an incredible 14,000 points per cm?

film in less than 3 minutes. That's The density at each point is measured The new Model 300A Computing
500-1000 times faster than most with 12-bit precision (4096 density Densitometer. It’s about time. And
other densitometers on the market. levels). And all this information is awhole

And the same technological break-
through that gives the Model 300A
its speed gives it unequaled dynamic
range.

The 300A scans the entire sample
area in both directions — not just a
“representative” line. A proprietary,

stored safely on the high-capacity
disk drive of a built-in computer.
Which brings up another point.
The Model 300A puts you in control
of data processing. Powerful analysis
tools let you measure peak areas and
volumes quickly. You choose the data

lot more.
To find
out about
the Model
300A, call
or write
for our

high-efficiency light collection system  display format: color contour maps,  new
measures virtually all the light that 3-D projections or electrophoreto- booklet,
passes through the sample. And since ~ grams. If you need statistical analysis,  How to Choose a Densitometer. It

the light comes from a high-intensity ~ Microsoft WINDOWS™ software only takes a couple of minutes to read.
laser, accuracy is better than 1% — makes it easy to transfer results into  In the long run, you'll save a lot
even on the darkest spots. programs such as EXCEL. of time.

240 Santa Ana Court, Sunnyvale, California 94086 - 408/773-1222

Molecular
Dynamics

Innovative Optical Systems for Molecular Biology

© Molecular Dynamics 1988 (WINDOWS is 2 trademark of Microsoft Corp.)
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You can expect

reproducible results —

Use Taconic laboratory
animals.

Taconic...to be sure.

Your research: carefully planned, meticulously exe-
cuted and extremely valuable. Today, biomedical
research is becoming more and more competitive.
How can you be more careful, more effective?

Specify Taconic laboratory mice and rats. When you
do, you minimize the risk of compromising your
painstaking research. The genetic and health pro-
files of Taconic’s animals are fully documented. In
addition, we have the flexibility, accuracy and tech-
nical expertise needed to meet your protocol require-
ments. When you choose Taconic lab animals, you
get reproducible results — study after study.

With Taconic animals, you receive the benefits of
the most comprehensive animal health monitoring
program in the industry. Our animals are Murine
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Pathogen Free, MPF™. We confirm these findings
by continually testing each animal colony for over
forty pathogenic and opportunistic microorganisms.
All this testing data is available to you, in Taconic’s
Lab Animal Health Reports.

You can expect reproducible results. Check out the
health profile of your laboratory mice and rats —
then compare them to Taconic’s. When you do. . .
you’ll choose Taconic.

Give Taconic a call at 518-537-6208
or write to Taconic, 33 Hover Avenue,
Germantown, NY 12526.




N ARISHIGE US A’S The name “Narishige” is recognized worldwide

for high quality micromanipulators and miero-

Reproducible injectors. Now, Narishige USA brings the tech-

nology of cell 1nJect10n to an impressive new level.

Micro_lnjector With our remarkable IM-200 Micro- Inj_(aqtor you

can rlnakelmtracellulafr or extracel(]iular injections,
via digital settings of pressure and time over a

Sy Stem wide range of voﬁlmei with precision and
reprodumblhty Yet it’s so simple that beginners
can work with as much confidence and ease as
experienced users. Best of all, the IM-200 is an
exceptional value.

Narishige USA offers an extraordinary system
for cell experimentation, of which the IM-200 is
but one part. All equipment, including Micro-
manipulators, Microinjectors, Microforges,
Microgrinders and Micropipette Pullers can be
purchased separately.

A growing micro-research community turns to
Narishige USA whenever they need precision
%mducts Should a question ever arise, Narishige

SA will be there with expert teleﬁhone support.
Call for a detailed brochure and the name of the
dealer closest to you: 1-800-445-7914.
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One Plaza Road, Greenvale, New York 11548
(516) 621-4588

(800) 445-7914




WHEN YOU HAVE THE
MOSI SOUGHI" AFTER
BIOMEDICAL INFORMATION,

HOW DO YOU GET MORE
PEOPLE TO USE IT?

By making our online biomedical
information easier to use, we’ve opened
the door for more users.

You, for instance.

If you’re a physician or researcher
in a medical, clinical, university, or
scientific environment, our new Dialog

So it’s easy to stay well informed
on virtually any topic that’s important.
Best of all, you don’t have to be
an online professional to use Dialog
Medical Connection. Because it offers
an easy to follow menu for new users
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 SIMP information 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
to the major biomedical databases like
MEDLINE.

Or BIOSIS PREVIEWS, giving you
world wide coverage of research in the
life sciences.

Or NEWSEARCH, one of many
general reference databases providing a
daily index of articles and book reviews
from over 1700 of the most important
newspapers, magazines and periodicals.

Call Dialog today and ask about our
special incentives for first-time users
including $100 free time.
1-800-3-DIALOG. Or write Dialog
Marketing, 3460 Hillview Avenue,
Palo Alto, CA 94304.

D I A L 0 G

MEDICAL CONNECTION.

Part of the world’s largest online knowledgebank.

1-800-3-DIALOG
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Life Technologies, Inc.
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BUILDING BLOCKS OF
IMMUNOLOGICAL
TECHNIQUES
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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.
Organon Teknika—Cappel
1230 Wilson Drive
West Chester, PA 19380
Telephone: (215) 431-8500

(800) 523-7620
Organon Teknika International
Veedijk 58
B-2300 Turnhout, Belgium
Telephone: (32) 14404040
Telefax:  (32) 14421600
Telex: 71939 otbel b



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

A\ BIOVISION 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,
DNA/RNA hybridization probes, func-
tional fluorescence analogs, and
physiological indicators. BioVision is
your entree into this revolution.

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

* Microscope

« Stage, Shutter, and Filter Automation
« Vidicon and CCD Imagers

 Host Computer

* Real-Time Image Processor

* High-Resolution Color Monitor

* Mass Storage Device

 Hardcopy Output Device

* Biological Application Software

* Multiprobe Custom Filter Set
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A\ BIOLOGICAL SOFTWARE
BioVision combines an intuitive, inter-
active user interface with over 20 man-
years of biological application software
development to provide an extensive
set of software functions, including
* Multiprobe Fluorescence Analysis™
* Ratio imaging
* Automated image acquisition and
microscope controls
* Noise reduction and illumination
correction functions
* Real-time background subtraction,
averaging, and histogram processing
* Image enhancement using spatial and
freqency domain filtering techniques
* Intensity transformation functions
* Quantitative feature analysis functions
* Image statistics and dimensional
measurements
* Graphics and annotation
* Multiple image display capabilities
All software functions are controlled
via a menu conveniently displayed on
one side of the screen or by single-
stroke command keys. User-specific
functions can be added via the host
computer and the Perceptics
Command Language.
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A\ CUSTOMER 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 one-year
membership to the Perceptics

Certified Users’ Program.

perceptics’

Perceptics Corporation

725 Pellissippi Pkwy., P.O. Box 22991
Knoxville, TN 37933-0991

(615) 966-9200 FAX (615) 966-9330

For research use only. Not for use in diagnostic
procedures.

BioVision and Multiprobe Fluorescence Analysis
are trademarks of Perceptics Corporation.

©Perceptics Corp. 1987
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Lower cépital investment
Lower operating expense
Lower set-up time

Lower maintenance

Higher efficiency |

« Easy sample loading

* No Polybrene* or pre-cycling required

* Rapid software editing even during a run
* Power-fail recovery system

Higher productivity
« Easy operation even for first-time users
* Engineered for greater reliability
» Field-serviceable for less downtime

F)e Porton Protein Sequencer is designed for stream-
lined gas-phase operation, providing exceptional
performance, reliability and sensitivity at a price
you can afford. Our integrated fluid delivery sys-
tem*, sample supportt and self-sealing reaction
cartriage* simplify the process of protein and
peptide micro-sequencing.

Since 1942, the Porton International Group has
been committed to providing technologically
advanced products —such as the Porton
Protein Sequencer—backed by quality
service and technical support to the
biotechnology community.

For more information about the Porton
Protein Sequencer, call us toll-free at
1-800-822-6333.

-
P T
om

Low

" S op
Available Now! THE PORTON =<5

Tarzanga, California 91356 US.A.

- -
(818) 996-0220 or 1-800-822:6333
Unique On-Line HPLC Interface PROTEIN  ::.:=
s E ENG ER Cleveland House. Acton Green
. 2 London W4 5HR UK.
Polybrene® 1s a registered trademark of Abbolt Laboralories a” Tel: O1-995-3625 Fax: O1-995-8410

tPalents pendin © 1988 Porton Inslruments
9
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The Latest in Biotechnology
From Gordon & Breach and Harwood

Automedica

Editors: Barry W. Hyndam, Netherlands
Institute for Preventive Medicine

Dhanjoo N. Ghista, McMaster University
Masao Saito, University of Tokyo
Masatsugu Hori, Osaka University
Current Volume Block: Volume 9, 1988

4 issues per volume ISSN: 0095-0963
Subscription rates per volume: Corporate:
$512.00 University: $316.00 Individual:
$158.00*

Drug Design and Delivery

Editor: J.S. Morely, Pain Relief
Foundation,Walton Hospital

Current Volume Block: Volume 2, 1988

4 issues per volume ISSN: 0884-2884
Subscription rates per volume: Corporate:
$308.00 University: $210.00 Individual:
$105.00*

Free Radical Research
Communications

Editor: Dr. J.V. Bannister, University
of Oxford

Current Volume Block: Volume 5, 1988

6 issues per volume ISSN: 8765-0199
Subscription rates per volume: Corporate:
$288.00 University: $194.00 Individual:
$97.00*

Journal of Enzyme
Inhibition ym

Editor-in-Chief: H.J. Smith, The Welsh
School of Pharmacy, University of Wales
Current Volume Block: Volume 3, 1988

4 issues per volume ISSN 8755-5093
Subscription rates per volume: Corporate:
$292.00 University: $198.00 Individual:
$99.00*

Life Chemistry Reports

Editors: A.M. Michelson, Institut de

Biologie Physico Chimique

J.V. Bannister, University of Oxford
Current Volume Block: Volume 6,1988
Approx. 400 pp. per volume ISSN: 0278-6281
Subscription rates per volume: Corporate:
$220.00 University: $146.00 Individual:
$73.00*

International Reviews of
Immunology

Editors: Heinz Kohler, IDEC

Constantin Bona, Mount Sinai

School of Medicine

Current Volume Block: Vol. 3, 1988 4 issues
per volume ISSN: 0883-0185 Subscription

rates per volume; Corporate: $224.00
University: $152.00 Individual: $76.00*

*Individual subscription price is available only to individuals who subscribe directly from the publisher and who pay
by personal check or credit card. Price are subject to change without notice.

Books of Related Interest

Prenatal and Perinatal Biology and Medicine
Edited by: Norman Kretchmer, University of California, Edward J. Quilligan
University of California, John D. Johnson, University of Mexico
1987 2 Volume Set: 3-7186-0359-4 $112.00 SAS: $65.00%*

Vol.I: 3-7186-0344-6 $70.00 SAS: $42.00** Vol.II: 3-7186-0345-4 $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
1987 2-88124-254-5 $149.00 SAS: $89.00**

**The Science and Arts Society (SAS) is a bookclub designed to allow individuals to purchase high level reference books at reduced prices.
Please write for further details.

Gordon and Breach Science Publishers/ Harwood Academic Publishers
P.O. Box 786 Cooper Station, New York, NY 10276, USA/ P.O. Box 197, London WC2E 9PX, UK

10 JUNE 1988
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For innovation, quality and service, call USB,
the company that introduced. . .

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
T7 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-
DTT otidyl Transferase

Hepes Tris Enzyme Grade

For a free copy of our Molecular Biology Catalog,
orour General Catalog, write USB at PO. Box 22400,
Cleveland, Ohio, 44122. Phone 800/321-9322.
From Ohio or Canada, call collect to 216/765-5000.
Telex: 980718 FAX: 216/464-5075.

*Patent Pending

I TED STATES BI1OCHEMICAL CORPORATION
Circle No. 265 on Readers’ Service Card '




Source for
STABLE ISOTOPES

Isotec Inc. offers the
scientific commumty
one of the world’s
largest selections of
stable isotopes and
labelled compounds

¢ Amino Acids
18 ¢ Fatty Acids
¢ Sugars
¢ Substrates (for
breath tests and

other metabolic
studles)

You Get More From
; “‘» o) U
‘.’(;\\3\ cv

* > 99% chemical purity
¢ High isotopic enrichment
e Competitive prices

¢ Fast delivery

metal stable isotopes,
helium-3 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!

Yy, 2 r [ J 4
GRS S N ES A

V' / 4 N H L F/A["D
A Patheson, USA Company

3858 Benner Road, Miamisburg, OH 45342
513 859-1808 800 448-9760
Telex: 288278 Fax: 513 859-4878

Circle No. 237 on Readers’ Service Card

Get more for your data...
with GraphPAD

~graphs « uﬂnrm ema-ﬁiﬂn smoothing
« place labels, m:mm-lmmm-

files from Lotus 1-2-3 ;
requires an IBM PC and HP m
(or compatibles). To learn more about
GraphPAD, call ISI Software toll-free at
800-523-4092 or 215-386-0100,
extension 1418.

DEALER INQUIRIES INVITED

1SHSoftware

3501 Market Street
Philadelphia, PA 19104

5-29-5327

Circle No. 246 on Readers’ Service Card

TMC. MICRO-g'LAB TABLES

Higher performance...more options, more features

The new TMC Micro-g Series 63-500 lab tables with advanced Gimbal Piston® 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 from 25" x 36" to
36" x 60". Write or call for new product bulletin No. MG30-86 and price list today.

Technical Manufacturing Corporation
15 Centennial Drive ® Peabody, MA 01960
Telephone 508-532-6330 » Telex 951408
FAX 508-531-8682

Micro-g® Series 63-500
vibration isolation tables

TMC-25R1
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With The New
Packard
Tri-Carb® 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/2™, the new computer from IBM® , supports
the multitasking, spreadsheet formatting, specialized ap-
plication programs, and tandem processing that make the
Tri-Carb 2200CA the most intelligent, most efficient, most
advanced LSA made.

BM is a registered trademark of International Business Machines C

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

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

PACKARD INSTRUMENT COMPANY, 2200 Warrenville
Road, Downers Grove, IL 60515, Tel. 1/800/323-1891
CANBERRA-PACKARD INTERNATIONAL S A,
Renggersirasse 3, CH-B038 Zurich, Switzeriand

Tel. 01/481-69-44

V:\Packarp

A Canberra Company
Circle No. 262 on Readers’ Service Card




Amplify DNA in 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 starting material. This patented*
procedure — called the Polymerase
Chain Reaction (PCR™) — amplifies,
in vitro, 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 ADVANTAGE
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 Polymerase. With one kit,
you can perform 100 individual assays
quickly and efficiently. O, if you
prefer, purchase Taq Polymerase
separately.

DNA THERMAL CYCLER—
AUTOMATE 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 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
US,, call 1-800-762-4001. For litera-
ture, call 1-800-762-4000.

Now, Taq Polymerase is available.

Perkin-Elmer Corp.

761 Main Avenue

Norwalk, CT 06859-0012 US.A.
Tel: (203) 762-1000

Bodenseewerk Perkin-Elmer & Co., GmbH
Postfach 1120

7770 Ueberlingen

Federal Republic of Germany.

Tel: (07551) 810

Perkin-Elmer Ltd.

Post Office Lane, Beaconsfield
Bucks HP9 1QA, England.

Tel: Beaconsfield (049 46) 6161.

*PCR is covered by U.S. Patent No. 4,683,202 issued to Cetus
Corporation. Patents dpending on Taq Polymerase and its use.

Patents in Europe and Japan applied for.

GeneAmp is a trademark of Perkin-Elmer Cetus Instruments.
PCRis a trad k of Cetus Corporation.

Circle No. 248 on Readers’ Service Card
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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 convenience
of storing up to 15 protocols, there's
only one real choice.

If you want versatile methods optimi-
zation using linear or non-linear gradi-
ents with up to four buffers, there's only
one real choice.

If you need one instrument fo isolate
micrograms fo grams of purified pro-
tein using any FPLC® Protein-Pak™ or

If you're looking for complete system
control and fast, error-free program-
ming with a full screen CRT display,

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

there's only one real choice.

)

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

If you prefer a full range of UV detec-
tion options that includes program-
mable, tunable or fixed, there's only
one real choice. .

And if you're looking for a faster, better
way fo purify proteins, there's only one
real choice—Waters™ 650 Advanced
Protein Purification System.

For more information circle the Reader Service Card,
or call (617) 478-2000, extension 2777.

Waters

Division of MILLIPORE

Circle No. 216 on Readers’ Service Card

© 1988 Millipore Corporation
FPLC s a registered trademark of Pharmacia Fine Chemicals.



Only Beckman pH meters
offer so much for so little.




Hormone

o)X
D
= e

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.

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

Or the basis of routine blood grouping,
where antibodies bind to the carbohydrate
structures on the red cell surface.

Or tumour metastasis, where the cell-to-cell

interactions may be mediated by carbohydrates.

The picture above offers more examples.

Cell
Surface

Carbohydrate

Virus

Interactions

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 carbo-
hydrate research.

Please, call one of the numbers listed below
for your free copy of our '88 Catalogue or circle
the Readers Service Card.

Q) BioCarb

Chemicals

BioCarb Chemicals AB $-223 70 Lund, Sweden
Phone + 46-46 16 86 00 Telefax +46-46 151395
Teletex 833 52 40

Austria, Dipl. Ing. Zoltan Szabo GmbH Co KG, 222 47 15 72. BeNeLux, Sanbio b.v., 04132-51115. France, Tebu s.a., 01-3484-6252 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, 01'63 87 88. Spain, Ams Biotechnologia (Espana) S.A., 91-208 5693. Switzerland, Lucerna-Chem AG, 041-44 93 44. USA (East
Coast), Accurate Chemical & Scientific Corp. 516-433 49 00, 800-645 62 64 (Toll free) and Polyscience 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 78 (Toll free).
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Its easier to rip the one on the let.

NitroPlus 2000™ membranes from MSI are 500 times
stronger than traditional nitrocellulose. These high-
strength membranes are so tough, they’re guaran-
teed not to crack or chip
during standard transfer
procedures.

Developed and patented
by MSI, NitroPlus 2000
membranes have the clas-
sic binding characteristics
of standard nitrocellulose;
no protocol modifications
are needed. In addition, NitroPlus 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
reprobings can be successfully completed without
shrinkage, swelling, curling, or loss of performance...

Revolutionary Nitro-
Plus 2000 membranes
are another one of

the innovative prod-
ucts in membrane
technology developed
by Micron Separa-
tions Inc. Committed
to providing unique
solutions for diverse
challenges, our superior line of hybridization
membranes, filters, prefilters, filtration devices
and filtration units are available worldwide. For
the distributor nearest you call 1 800 444-8212.

despite the rigors of numerous washing and stripping
steps. Finally, 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 forward the coupon below.

oo

MICRON
SEPARATIONS
INC.

135 Flanders Road, Westborough, MA 01581
(617) 366-8212 ‘Telex 4974298
FAX (617) 366-5840

Patent
Pending.

Please forward a free sample
of the unbreakable NitroPlus
2000 membrane from MSI

(0.45um sample size, 15cm x 15cm).

Also, send a catalog in the following areas of interest:

[J Laboratory Filtration
[J Process Filtration [J Molecular Biology

Name Title
Institution Dept.
Address

City State Zip
Telephone Ext.

Send to: Micron Separations Inc., 135 Flanders Road, P.O. Box 1046
Westborough, MA 01581 USA 800444-8212 (617) 366-8212
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Never before has a dual
wavelength spectrophotometer
done so much

Whether your samples are clear or turbid, the DW-2000mUV/VIS spectrophotometer is the
easiest, most precise way to perform simple or complex analyses. It combines the double beam
mode of operation for routine samples with a dual wavelength capability for handling

complex analyses.

It scans the entire UV/VIS range with automatic calibration and baseline correction.

Data is collected, stored in 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 of post processing
functions including cursor control and peak pick, scale expansion, difference or derivative spectra.

By combining fast and slow kinetics with wavelength scanning it’s everything scientists have
been asking for in an economical multi-user UV/VIS spectrophotometer.

for so many

In these days of tightening budgets, the DW-2000 is the departmental
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 virmally eliminate
training. All for the price of a single research-grade spectrophotometer.

SIM@AMINCD'

so precisely

Scattering samples can be measured accurately since the PMT is end-on and only millimeters
away from your sample. A patented zoom lens maintains focus automatically throughout the
entire wavelength range. High stability, high intensity UV and visible light sources, combined with
minimal reflective surfaces in the optical pathway result in impressive, high sensitivity and low
noise and drift.

How impressive is 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 spectrophotometer done so much, for so many, so precisely...
and so economically.

SIMOAMINCO’

SLM Instruments, Inc.
810 West Anthony Drive, Urbana, IL 61801 U.S.A.
(217) 384-7730/Telex 206079
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Actual Size

THIS IMPLANTABLE MICROCHIP
HAS JUST TOTALLY REVOLUTIONIZED
LABORATORY ANIMAL IDENTIFICATION.

The end of ear puriching or tagging, toe clippim
tail tattooing ... and their problems.

Conventional animal identification techniques have
three familiar problems:
Cost—it's expensive to mark the animals initially and
to read them subsequently
Accuracy—misidentification can occur as a result of
the marking process
Health—occasional infection can jeopardize animal
health or even the research effort itself

Bio Medic Data Systems has now developed a
practical state-of-the-art electronic system that revolu-
tionizes animal identification and that deals effectively
with these three problems.

An Implantable Micro-ldentification Device (IMI™)—
actually a microchip transponder—transmits its unique
identifying number when energized by a low power
radio-frequency source. This IMI (shown actual size
above) is hermetically sealed in an inert glass capsule.

The animal is identified as it passes near the stationary reader.
Circle No. 168 on Readers’ Service Card
Copyright © Bio Medic Corporation, 1988.

Patents pending, U.S. and International.

X

-

4

.

or o infection (glven of course, appro;?nat mplant
tion practices). \
This entire system—that i§, everythmg required tc

make it function—called the Electronic Labol ratory.

more about this exciting devpment cor
coupon below requesting a detailed brochure, or drop
us a line, or call us at 201/587-8300. Fax: 201/843-8816.

V20 /5878300
w Elex 62985471
gFax 201/843-8816

European Distributor: UNO bv
PO. Box 15, 6900 AA Zevenaar—
Marconistraat 31, 6942 PX Zeveng
Phone: 08360-24451* Telex!

Bio Medic Data Systems, Inc.
255 West Spring Valley Avenue |
Maywood, NJ 07607 \

O Please send me your ELAMS™ br
identification system.

«Uldwelcome a call from a t'echnical

Areacode No.

Na
Title

Dept.
Organization

Address




The hidden edge.

So much depends on the simple bearing.

Yet just the slightest aberrant torque on a ball bearing,
Jjust the minutest erosion from wear, and your precision
instrument becomes significantly less precise.

In an operation as critical as the focusing mechanism,
particularly when using high magnification, an
infinitesimal shiver in the focusing track can make your
observations irritatingly shaky.

That's why the focusing mechanism in an Olympus
microscope rides on costlier roller bearings. They're
stronger, more substantial, than ball bearings, thus more
dependable. And their long axis edge is more stable,
never making sacrifices to precision.

On microscopes like the AHS, IMT-2 or the BH-2
series, such precision engineering couples with optics of
stunning clarity to give you the one thing a microscope
must provide—superior vision

The microscopes of Olympus-they'll change the way
you look at things

For a demonstration, call toll-free: 1-800-446-5967.

Or write for literature to Olympus Corporation, Precision
Instrument Division, 4 Nevada Drive, Lake Success,

N ork 11042-1179.

The Image of Quality

For information circle reader service number 84
For demonstration circle reader service number 85




Prepare ‘“vector-ready” cDNA
in less than 24 hours!!

e cDNA Synthesis Kit is
designed to accelerate and
simplify the synthesis of cDNA
(with cohesive EcoR | ends) for

insertion into plasmid or \ vectors.

o Pre-assembled and pre-
dispensed reaction mixes
reduce the time required and

A detailed *‘Mini-manual’’ is included with
each kit to ensure successful cDNA
synthesis—every time.

One kit provides sufficient
reagents for five different cDNA
syntheses, each starting with up
to 5 ug of polyadenylated RNA.
Sephacryl® S-200 spun columns
simplify intermediate purifications—

potential for error—transfer the no precipitations!
entire first-strand reaction mix
to a tube containing all of the e Clone full length cDNA as long .
second-strand reaction mix. as 7.5 kb—our FPLCpure™ Pharmacia
Murine Reverse Transcriptase Pharmacia LKB Biotechnology
for first-strand synthesis is the Pi scar?'a:ca': New Jersey 0:854
key factor in the generation of Information: (800) 526-3618
such long cDNA. In N.J. (201) 457-8459 407F
Circle No. 169 on Readers’ Service Card
WE WANT SigmalPlot” software
I.'}':’nm:ﬂ%"' creates publication quality
charts & graphs For
GET INTO THE : .
RIGHT HANDS the scientist.

e

YOURS!

The new
Pfanstiehl
brochure is a complete descrip-
tive and pictorial presentation of
the capabilities and facilities of
Pfanstiehl Laboratories, including
a company profile and data on
the producing plants and products.
Check the Reader Service Card
for your copy.

@ The source for carbohydrate chemistry

PFANSTIEHL LABORATORIES, INC.

1219 GLEN ROCK AVENUE « WAUKEGAN, IL 60085
TEL. 1-312/623-0370 « FAX 312/623-9173

TELEX 25-3672 PFANLAB 80

Circle No. 53 on Readers’ Service Card

IBM PC and Compatibles

Create proFessional graphs For scientific
publications, poster sessions, or lectures.
Unlike business software, Sigma-Plot con-
tains essential scientific Features.

m Automatic error bars

m Multiple graphs per page
m 65,000 points per dataset

Circle No. 253 on Readers’ Service Card

u Greek and math symbols

= Polynomial curve Fitting, and more...
Accepts ASCI 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.

SRDIENTIFID
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DESIGNER GENES FROM BRITISH BIO-TECHNOLOGY

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 to sqguare 1. But with British
Bio-technology, nothing is left to chance. With our range of Designer
Genes® you'll find that your research is always on the up and up.

British Bio-technology genes can be used to express recombinant proteins (and
novel variants) and most genes can be used for the production of hybridisation probes.

We will also custom synthesise any form of DNA from the smallest oligonucleotide
to the 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 or phone today.

BBL Designer Genes™® — make the right moves in Molecular Biology.

o-technology Limited

rook House, Watlington Road,
Cowley, Oxford OX4 5LY
Telephone (0865) 718817

U.S.A. & CANADA: Beckman Instruments Inc. Bioanalytical Systems Group. 2500 Harbor Boulevard, Fullerton, CA 92634-3100 U.S. A. Tel: 714-871-4848
Fax: 910-592-1260. Tix: 678413

SOUTH AMERICA: Biotech 5 A, Sheraton Centre T 1. Avenida Niemeyer, 121 | eblon. CEP 22072, Rio de Janeiro, Brazil Tel: (021) 2599862

Tix: (021) 32514 ATOZ BR.

JAPAN: Toyobo Company Limited, Biochemical Operations Department, 2-8 Dojima Hama 2-Chome, Kitaku, Osaka, 530 Japan. Tel: (06) 348-3786.

Fax: (06)347-0839. Tix: J 63465 TOYOBO. Sole importer: Mitsubishi Corp. Osaka Branch Industrial Textile Dept Fax (0865) 717598
ITALY: AMS Bictechnology Europe Limited, Via Sansovine, B, 20133 Milano -1, Italy. Tel: (02) 206251, Fax: (02) 200315, Tix: 335661 Pilmesa -1 Telex 838083
SPAIN: AMS Biotechnology Europe Limited. Argensola, 6 (4. 53, Madrid. Spain. Tel: (91) 208 56 93. Fax: 4103108, Tix: 41663

PORTUGAL: AMS Biotechnology Europe Limited, Rua Dos Lusiadas, 5 (5-1), 1300 Lisbon, Portugal. Tel: 01 638788, Tix: 65311 LUTEJEO P BIOTEC G
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For BioLogy AND MEDICINE: AXIOVERT ~ wITH ICS OprTICS

Tue NEw (FENERATION
OF INVERTED MICROSCOPES.
FroMm CARL Z.EISS. Zeg i Microscopes

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

levels of excellence.

The newly computed
[CS* 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 10 with MC 100
camera to the advanced
photomicroscope Axiovert
405 M with motorized
nosepiece, documentation
is a snap in 35 mm, large
format 4 x5”, 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.

Carl Zeiss, Inc. ZEIXX

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

For Literature Circle Reader Service No. 162
For Literature and Demonstration Circle Reader Service No. 163
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16k x 64k data worksheet Intensity histogram User defined transFormations

Analyze and make measurements
From nearly any video image—with JAVA™—
Jandel’s new Video Analysis Software.

JAVA™ Features a powerful assortment
of image processing and measurement
Functions at a surprisingly reasonable cost.
Prepare animage For study with contrast
enhancement, histogram equalization,
and user-defined convolutions. Determine
densities at points, along lines, or From verti-
cally averaged strips in seconds.
JAVA’s automatic line and edge
tracking allows strip-charts and
perimeters of complex objects to
be digitized without hand Eracing.
Automatic object or grain counting is
standard.

Direct measurements to JAVA's 64,000
row by 16,000 column worksheet. From
there, use JAVA'’s descriptive statistics,

t-tests, screen plots, and powerfFul Erans-
Forms. Standard ASCII data are easily
transferred to LOTUS or other programs,
including Jandel’s Sigma-Plot™

JAVA™ accepts standard output From
videa cameras and VCRs (R5-170/NTSC
composite video), and many pre-
digitized images (e.g. CAT, MRI, ultra-
sound).

An IBM XT, AT or compatible, mouse
and video digitizing board (Frame
grabber) will put JAVA Eo wark For
you. As with all Jandel products, it
comes with a money-back guarantee.
For a FREE brachure, complete Features
and price list, call us today—B800-874-18886.
In CA or Canada call 415-924-8640.
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65 Koch Road = Corte Madera, California 94925 S CIEMNTIEI CI In Europe: R.J.A. Handels GmbH
Toll Free 800-874-1888 = Inside CA 415-924-8640 Grosser Muhlenweg 14A, 4044 Kaarst 2, FRG
= FAX: 415-924-2850 u Telex: 4931977 “Microcomputer Tools for the Scientist” ~ Phone: 2101/666268 FAX: 2101/6432]
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We photographed a Gilson tip
under the microscope. Then

we compared other manufacturers’
copies.

The unprecedented quality you
see here has made Pipetman a world
reference for superb performance.

e Flash-free orifices, uniform geo-
metry and end finish guarantee
repeatability.

Y
»

3

" GILSON
P

THE MAKERS OF
PIPETMAN

e Smooth, clean surfaces entirely
free of contamination assure minimal
surface wetting.

¢ Stringent quality controls at every

stage of the manufacturing process
assure long-term consistency.
/

Insist on genuine Gilson pipette
tips. The results of your work
depend on it.
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GILSON

B.P. 45, 95400 Villiers-le-Bel, France
Tel. : (1) 39 90 54 41 - Telex : 696 682 F




Biopolymer Sequence Information
You Need Through the
CAS Search Service®

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 on-demand 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 i 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 43210. Or call 800-848-6538, ext. 3707.
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®|nfinity Corrected Optics e Chromatic ““Chrome-Free"’
Aberration-Free

JENAVAL JENAVAL JENALUMAR JENALUMAR °

CONTRAST Approximately Approximately CONTRAST

Under $5,400.00 $13,000.00 Under
$12,000.00 $20,000.00
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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 thogght ’ January 14—1.9 in San Franqisco. The four
we'd begin by letting the members decide ( , 7 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 \ A 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. D \ ,/ Board of Directors. (Other officers, for

Some facts: The 16-page periodical will ~ / / example Section chairs, are eligible,
carry short features, commentary, inter- - '3 $ M ? however.) No statutory limit on number of
views, profiles and humor (along with ,. ‘/ {) entries, but the judges respectfully request
AAAS n.ews).' all focusing on policy and ) i i _ j that you winnow yours down and send
professional issues, and illustrated with '1 "'l\ ) only the best. Your entry must be post-
drawings, charts and photographs.  ___ k . —-—;i’:\ ——~~ Mmarked before midnight Sunday,

Some prizes: The clever member June 26.
whose suggested name is adopted will get a stack of Send entries 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

10 JUNE 1988 1505



We've got what you need!

In Biotechnology, there is only one
brand to remember—PENTEX. As
one of the world's leading
producers of cell culture addi-
tives/supplements, Miles Inc. offers a broad
selection of products.

Quality: PENTEX products are prepared to the highest
standards in accordance with Good Manufacturing
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.

® Price: Our biotechnology products
are competitively priced without
jeopardizing our high level of service.

For more information about PENTEX
products especially manufactured for
biotechnology/cell culture use, write or call: Miles Inc.,
Diagnostics Division, 195 W. Birch Street, Kankakee, IL
60901. (815) 937-8270. Telex: 215094.

PENTEX® Products—Your Partners
in Progress for Biotechnology.

/A

MILES

© 1987 Miles Inc., *Patents Pending
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Assoon
as Polaroid.

ether you're doing pure research,
R&D), or Quality Assurance, you
want to be able to share the fruits of

your labor without delay.

On the other hand, you want
to be able to get the results you need without
sacrificing quality for speed.

With Polaroid you get the best of
both worlds. Because with Polaroid instant
film you can get the quality images you want,
when you want them. Whether you need to
document, present, analyze, file, or transmit
your findings, you can do it all ASA.P -

As Soon As Polaroid instant images.

QUALITY ASAP

Polaroid instant photographic
images are often indistinguishable from those
that take hours or days to get by conventional
wet-process methods. You'll find with Polaroid
films you can capture even the subtlest details
of your subjects.

SIMPLICITY AS.A.P

Part of the reason Polaroid films
are so quick to use is because they’re so simple
to use. Forget darkrooms, special facilities,
or photographic staff. In most cases, instant
imaging 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.

STABILITY A.S.A.P
Polaroid instant color and
black and white prints are far superior in
quality and stability to thermal prints. In fact,
Polaroid sheet and pack films, when stored
properly, deliver image stability comparable to
conventionally-processed photographic prints.

SERVICE ASAP

Because we're instant imaging
professionals, with more than forty years of
experience in the scientific field, we're in a
unique position to analyze your photographic
needs and provide you with imaging solutions
that no one else can. What's more, we back
up these solutions with service that includes
a technical assistance toll-free hotline and a
network of application specialists.

Quality. Simplicity. Stability. Ser-
vice. Some may be able to deliver a couple
of them. A select few can deliver all of them.
But only one~ Polaroid - can deliver them
allASAP

Polaroid
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S.E.M. Image of a Heart Valve —
Type 55

Oscillograph Image —
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Speed Normal
- ISO & DIN Development Special
Result Product Format/Size equivalents’ Time at75° Characteristics
Instant Color Type 779 Integral Pack 1SO 640/29° Self-timing Balanced for daylightand
Prints 312x41ain. electronic flash.

Time Zero Integral Pack ISO 150/23° Self-timing Balanced for daylight. Image

Type 778 31/2x4ain, visible in 10-15 seconds.

Type 909 Integral Pack 1SO 640/29° Self-timing Balanced for daylight

4x4in. and electronic flash.

Type 339 Integral Pack 1SO 640/29° Self-timing General purpose, high speed,

4.5x4.2in. medium contrast.

Polacolor ER Pack 31/ax44in. 1SO 80/20° 60 seconds Medium contrast; extended

Type 669 dynamic range. Balanced for
daylight and electronic flash.

Polacolor ER Pack 4x5in. 1SO 80/20° 60 seconds Medium contrast; extended

Type 559 dynamicrange. Balanced for
daylight and electronic flash.

Polacolor ER Sheet4x5in. 1SO 80/20° 60 seconds Medium contrast; extended

Type 59 dynamic range. Balanced for
daylightand electronic flash.

Polacolor ER Sheet8x10in. 1SO 80/20° 60 seconds Medium contrast; extended

Type 809 dynamic range. Balanced for
daylight and electronic flash.

Instant B&W Type 331 Integral Pack 1SO 400/27° Self-timing Medium contrast, automatic
Prints 4.5x4.2in. development.

Type 612 Pack 31/ax41/ain. 1SO20000/44° 30seconds Ultra high speed for
oscilloscope recording.

Type 667 Pack 31/ax41/ain. 1SO 3000/36° 30seconds General purpose, high speed
film.No coating required.

Type 52 Sheet4x5in. 1SO400/27° 15seconds Wide tonal range, superb
detail.

Type 53 Sheet4x5in. 1S0O 800/30° 30seconds Medium contrast film. No
coating required.

Type 57 Sheet4x5in. 1SO 3000/36° 15seconds General purpose, high speed
film.

Type 553 Pack 4x5in. 1SO 800/30° 30 seconds General purpose, high speed
film.No coating required.

Type 803 Sheet8x10in. 1SO 800/30° 30seconds Fine grain medium contrast

. film.No coating required.
Print & Negative Type 55 Sheet4x5in. 1S050/18° 20seconds Negative requires brief
clearing in sodium sulfite
solution, washing and drying
beforeuse.

Type 665 Pack 31/ax41/ain. 1SO 80/20° 30seconds Negative requires brief
clearing in sodium sulfite solution,
washing and drying before use.

Instant Color Colorgraph Pack 31/ax41/4in. 1S0 80/20° 4 minutes Smallformat overhead
Overhead Type 691 projection use.
Transparency Colorgraph Sheet8x10in. 1SO 80/20° 4minutes For overhead projection use.

Type 891

Instant B&W Type TPX Sheet8x10in. N/A 60 seconds Medium to high contrast.

Radiographic High speed Orthochromatic

Transparency sensitivity. No darkroom
needed.

Instant 35mm PolaChrome CS 35mmRoll 1SO 40/17° 60 seconds General purpose, continuous

Color Slides (12 & 36 Exposures) tone color.

High Contrast 35mm Roll 1SO 40/17° 2minutes High contrast color for text

PolaChrome (12 Exposures) and graphicimaging.

PolaBlue BN 35mm Roll 1SO4/7° 4 minutes White-on-blue negative

(12 Exposures) (Tungsten) film for word slides, charts
1S08/10° andgraphs.
(Electronic
Flash)
Instant 35mm PolaPanCT 35mm Roll 1SO 125/22° 60 seconds General purpose, continuous
B&W Slides (12 & 36 Exposures) tone black and white.
PolaGraph HC 35mm Roll 18O 400/27° 2minutes High contrast black and white.
(12 Exposures) Ideal for line copy.

We also have many other films to meet additional applications.




CAD/CAM Image of a Ball Bearing—

nalysis of a Metal Alloy — PolaChrome Instant 35mm Film

toFilm Type 339

Molecular Structure of Galactosamine —
PolaBlue Instant 35mm Film

Photomicrograph of Integra
AutoFilm Type 33¢

PolaBlue fnsiant Slide

X-ray of Pens —
Type 53
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Test and
Measurement.
Polaroid Type
667 black and
white high speed
print film and
Polaroid

DS-34 Direct
Screen Camera were used to document this
oscillograph.

Biotechnology
Polaroid Polacolor
ER Type 669 film
and the Polaroid
MP- 4 Multipurpose
Camera were used
to produce this
image of an electrophoresis pattern from an
enzyme digestion of Plasmid DNA. Type 667 and
Type 53 black and white films are also used for
electrophoresis documentation.

Physical Science. This

white on blue slide of the

@ molecular structure of galac-
tosamine was made with new
Polaroid PolaBlue Instant
35MM Slide Film. New PolaBlue
provides bright, high quality, white on blue slides

in minutes for presentation or documentation. It’s
more cost effective than traditional methods of
making blue slides.

Polaroid offers you more than forty
different instant film 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 process of scientific inquiry by providing faster
documentation. With records available in seconds,
you can be certain you have what you need, so you
can quickly move on to the next stage of your
experimentation or research.

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

As for presentations and meetings,
there’s simply no faster way to get the images you
want than Polaroid instant 35mm slides and over-
head transparencies.

Polaroid also offers you a complete
range of instant imaging systems, including close-
up and direct screen cameras, copy stands, and
electronic imaging systems for recording from
video sources and personal 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 from computers, video systems,
microscopes, oscilloscopes, and many other scien-
tific instruments.

And you get it all A.S.A.P. —As Soon As
Polaroid.

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

For a complete brochure (please
specify whether you want information about the
Quality Assurance field or the Research field) about
Polaroid instant imaging solutions for the profes-
sional scientific community; or for a free consul-
tation, call 1-800-343-5000. Or write, Polaroid
Corporation, Dept. 687, P.0. Box 5011, Clifton,

NJ. 07015.

Polaroid

“Polaroid” **Polacolor” *“Polapan” *‘Polachrome” ““Polagraph” ““Colorgraph” ® “AutoFilm” “FreezeFrame” “‘PolaBlue” ™ © 1988 Polaroid Corporation.
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Electronics.
PolaPan Type 52
sheet film was used

to capture this split-
field S.EM. of an
integrated circuit. This
black and white, fine
grain print film offers a wide tonal range and
provides superb detail.

Quality Assur-
ance. This parti-
cle analysis of
metal alloy, shown
on Polaroid High
Speed AutoFilm
Type 339, displays

consistent satu-

rated color and
requires no pulling, timing, or peeling. It was
made with the Polaroid FreezeFrame Video
Image Recorder

Failure Analysis.
This S.E.M. image of 2
heart valve, magnified
18x, is on Type 55
instant film. This
black and white sheet
film provides you with
a positive and negative to make high quality, pro-
fessional images.

Metallurgy This
S.E.M. image magni-
fied 4000x is of the
inner surface shrink-
age cavity formed on
solidification of 2
nickel-tin eutectic
alloy sphere levitated in microgravity aboard the
space shuttle. To capture the fine detail, Polaroid
Type 55 black and white instant film was used.

Clean Room
Microscopy.
Polaroid AutoFilm
Type 339 was used
to produce this
photomicrograph
of an integrated
circuit viewed
through an optical
microscope.

Non-Destructive
Testing. This X-ray of
a representative group
of pens was made on
Type 53 to view the
+ alignment of the parts.
This general purpose
high speed film requires no print coating,

Presentations. An
instant color over-
head transparency,
such as this cost
analysis graph, can
be made using
Polaroid Color-
graph Type 691

film. This full color film creates small format over-
head transparencies so the latest findings can be
presented instantly. The actual graph was generated
on a personal computer using the PalettePlus
Computer Image Recorder

Graphic Design. To capture
the subtle color differentia-
tions in this CAD/CAM image
of a ball bearing, new Polaroid
High Contrast PolaChrome
Instant 35MM Slide Film was
used. New High Contrast PolaChrome provides
bright, high quality, color slides in minutes for pre-
sentation or documentation.
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DEFINITIVE
SELECTION:
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New England Biolabs
CATALOG for
1988-89
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32 Tozer Rd., Beverly, MA 01915-5510/USA
TEL: (617) 927-5054 - TELEX: 6817316 (NEBIO) * FAX: (617) 921-1350
Outside Mass., dial toll-free: 1-800-NEB-LABS 1-800-632-5227

Federal Republic of Germany Australia Finland France
New England Biolahbs GmbH GenesearchPtyLtd  Finnzymes Oy Ozyme
Tel. (06196) 3031

Tel. (075) 37 5499 Tel. (90) 4375312 Tel. (1) 30.57.00.25

NEB’s newest catalog features over 100
restriction endonucleases, including 8 new
specificities, more than 25 nucleic acid
modifying enzymes, including Thermus
Aquaticus DNA Polymerase and M-MulV
Reverse Transcriptase and over 150 additional
high quality products for molecular biology.
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Italy Japan The Netherlands United Kingdom
Gruppo Flow S.p.A.  Daiichi Pure Chemicals Co., Ltd.  Westburg B.V. CP Laboratories
Tel. (02) 52, 41.041 Tel. (03) 272-0671 Tel. (033)95 0094  Tel. (0279) 758200




Beckman System 200A DNA

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

Flexible software

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 p1 of base solution
is used for each coupling step. This is equivalent to
120 couplings from every 0.5 g vial of base.

Two column synthesis

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.

BECKMAN

A SMITHKLINE BECKMAN COMPANY
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Austria, Vienna (0222) 32 25 57; Denmark, Birkered (02) 8192 11; France, Gagny (014) 38193 00; Germany, Munich (089) 38 871; Italy, Milan
(02) 69 911; Netherlands, Mijdrecht (02979) 8 56 51; Norway, Oslo (02) 68 39 00; Spain, Madrid (01) 729 16 66 ; Sweden, Bromma (08) 98 53 20;
Switzerland, Nyon (22) 631181; UK, High Wycombe (0494) 411 81. Dealers in other countries.

Offices in Major European Cities:
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A 340/380 ratioed image of cultured neonatal rat myocyte

Split screen for comparison of spatial distribution

Vo E RGeS s R i L ST

/

7

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 Il
has the flexibility to monitor all
fluorogenic dyes.

PHOTODIODE ARRAY
DETECTION: Fluoroplex Il
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.

Tracor Lo

2551 WEST BELTLINE HIGHWAY
MIDDLETON, WISCONSIN 53562
(608) 831-6511
TWX: 910-280-2521
FAX: (608) 836-7224

Analysis of dynamic calcium changes in spontaneously beating myocytes






