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Monoclonal Antibodies
to Rat Leukocytes.
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Mitogen stimulated rat peripheral blood
lymphocytes, fluorescence from directly

conjugated FITC antibody, 3 decade log scale.
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This extensive line of monoclonal antibodies was developed by researchers,
for researchers, with economy and versatility in mind. These antibodies are well
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immunological reagents ready for quick shipment.
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Family ties in the animal
kingdom

HYLOGENETIC trees that illustrate

relations among the multicellular

animals have acquired some new
and different branch points as a result of
comparisons of sequences of 18S ribo-
somal RNA molecules (page 748).
Field et al. describe the strengths and
limitations inherent in the ribosomal
RNA sequencing method. One example
of the power of this methodology over
others is that suspected instances of
convergent evolution can be ruled out
with surety for pairs of organisms in
which the 188 ribosomal RNA is found
to be closely related. Branching patterns
inferred from the large molecular
study—ribosomal RNA was analyzed
from individuals in 22 classes of 10
animal phyla—were compared and con-
trasted with those derived from mor-
phologic data, embryologic data, and
data from the fossil record. Under mo-
lecular scrutiny, many of the classically
derived phylogenetic relations have
withstoodP the test of time, but others
appear to require recasting.

Protein anchor structure
OME proteins are held in cell
membranes by a glycosyl-phos-

phatidylinositol (G-PI) anchor

(page 753). The complete chemical

structure of one G-PI is now known.

Ferguson ¢t al. combined chemical, bio-

chemical, and analytical methods to ob-

tain the structure of the G-PI of Trypan-
osoma brucei (a protozoan parasite); this

G-PI is attached to an abundant surface

glycoprotein (the variant surface glyco-

protein that represents about 10% of
the total protein of the cell), and large
quantities of G-PI were available for
isolation and study. Some novel molec-
ular linkages were found in this G-PI,
making it likely that novel enzymes will
be discovered in the pathway of G-PI
synthesis, and some structural heteroge-
neity existed, particularly in the se-
quence of sugars. Knowledge of the
structure of this G-PI should facilitate
studies of how G-PI anchors are synthe-
sized and then get attached (apparently
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as a unit) to proteins and how the
anchor functions both to hold proteins
in membranes and to release them in
response to external stimuli such as
serum phospholipases. The extent to
which structure is conserved can be
determined by applying the same ana-
lytical methods to G-PIs isolated from
other types of cells.

Air pollutants and
grassland dynamics

TMOSPHERIC pollutants can ac-

cumulate in grassland canopies

just as they collect in forest cano-
pies (page 764). How two of Western
Europe’s most destructive air pollutants
(ammonium and sulfur dioxide ions)
affect grasslands in the Netherlands
(which along with croplands cover 70%
of the countryside) has recently been
assessed. Measurements of total precipi-
tating pollutants and of the fraction of
each that reached the ground indicate
that the ammonium ions are heavily
assimilated into the canopy in exchange
for other cations whereas the sulfur
dioxide ions are not taken up by the
canopy. In nutrient-poor soils, fast-
growing plants were found to benefit
more from the excess of ammonium
ions than did slow growers; Heil ez al.
propose that eutrophication (the nutri-
ent enrichment brought about by the
available ammonium ions) rather than
acidification (a direct consequence of
the captured sulfur dioxide ions) is add-
ing to the decline in species diversity,
giving fast growing plants an added
competitive advantage in the race for
space among plants.

Neonatal experiences
and aging

N animal’s experiences as a new-
born can affect its development
and behavior throughout life, in-
cluding the speed with which it ages
(page 766). Meaney ¢t al. compared the
neuroanatomies, the biochemistries,
and the behaviors of rats that had and
had not been handled for 15 minutes a
day during the first 3 weeks of life and

linked the early experiential differences
to differences in release, suppression,
and effects of glucocorticoids (GCs).
Normally GCs are released during stress
and bind to receptors in neurons and
other types of cells; feedback control
stops further steroid secretion (and low-
ers stress). Late in life, reduced numbers
of GC receptors and neurons in the
hippocampus (a region of the brain
involved in learning and memory), im-
paired feedback control, and excessive
GC secretion collectively induce cogni-
tive impairments and other changes as-
sociated with the aging process. Rats
that had been handled 1n the neonatal
period had normal numbers of hippo-
campal neurons at 6 months of age gut
had extra receptors for GC; at 2 years,
the handled rats retained these neurons
and receptors whereas controls lost
both. The lifelong availability in the
handled rats of receptors for GC ap-
pears to have lowered the animals’ life-
time exposure to circulating GC mole-
cules and to GC’s negative effects.

Alpine reptile embryo
fossil

HE bituminous shales from Mon-

te San Giorgio in the Alps be-

tween Switzerland and Italy have
yielded hundreds of reptile fossils; most
of the specimens date from the Middle
Triassic (about 230 million years ago)
and are members of the species Neustico-
saurys, a lizard-like animal that lived in
warm shallow coastal waters and on
land (page 780). The wealth of skele-
tons has made possible the cataloging of
the developmental stages—hatchlings,
juveniles, and adults—of this reptile and
the identification of two sexes; a new,
rare, and unusually small (51 millime-
ters long) specimen, labeled T 3705, is
only two-thirds the size of the skeletons
of Neusticosaurus hatchlings and has
morphologic features consistent with its
being the skeleton of a Neusticosaurus
embryo. Sander points out that, al-
though this recent discovery adds a
piece to the puzzle of reptile ontogeny,
the question of whether these animals
laid eggs or gave birth to live offspring
is still unresolved.
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Science at the Four-Year and Master’s Universities

he system of higher education in this country has gradually undergone a profound

change from what existed a generation ago. Schools that were small teachers’ colleges

have metamorphosed into large comprehensive universities. They now offer broad
curricula that include science and engineering. In general, they have few or no Ph.D.
programs, but their faculties consist largely of professors who received their doctorates from
research universities. The 601 comprehensive universities grant the majority of masters’
degrees and about half of the baccalaureate degrees in this country. Their alumni are an
expanding fraction of the students who complete the doctorate at research universities. They
are increasingly active in cooperating with industry and in public service. They have
important roles in the education of minorities, the economically disadvantaged, and late
bloomers. If the scientific illiteracy of this country is to be ameliorated, they will be
important partners in the effort.

The comprehensive universities vary in sponsorship and size. Some are private, but
most (427) are state schools. The largest enrollment (35,000) is at San Diego State
University. A minor fraction of the schools have succeeded in obtaining substantial funds for
research through contracts and grants from industry, states, and the federal government. But
most of the comprehensive universities, and especially the state schools, are handicapped in
their functions of educating scientists and engineers. Typical teaching responsibilities
average around 12 units. There are limited institutional funds for equipment, supplies, or
travel. A relatively small number of their professors obtain federal grants. A National Science
Board report* outlining deficiencies in undergraduate education contained comments
particularly applicable to many of the state schools:

Laboratory instruction, which is at the heart of science and engineering education, has deteriorated
to the point where it is often uninspired, tedious, and dull. Too frequently it is conducted in facilities
and with instruments that are obsolete and inadequate. . . .

Faculty members are often unable to update their disciplinary knowledge continuously or maintain
their pedagogical skills. . . .

Courses and curricula are frequently out-of-date in content, unimaginative, poorly organized for
students with different interests, and fail to reflect advances in the understanding of teaching and
learning.

Lack of equipment and inability to update their disciplinary knowledge are particularly
frustrating to individuals who were indoctrinated in ways of the research universities. A
substantial number of them have become deans, provosts, and presidents of comprehensive
universities. In late January of this year, some of them from 27 states participated in a 3-day
conference held in Long Beach, CA, and entitled “Science Research in the Comprehensive
University,” organized by the Chancellor’s Office of California State University.

The conference included plenary talks and working sessions designed to lead to a
document stating the case for enhanced support of research for these institutions. Among
the speakers was Representative George E. Brown, Jr. (D-CA), who is an influential
member of many of the top science-related committees. In a lecture he said, “All parts of the
educational system should not have identical roles, but research should not be confined to
the research universities. Research is an integral part of education. Mere assimilation from
authorities is sterile. Education that does not build on natural curiosity can never be
education of the highest kind.”

The National Science Foundation has established a number of programs, such as
matching instrumentation grants, designed to help undergraduate science. But the sums
allocated to them are small. The National Science Board report recommended substantial
support for improvement of teaching of undergraduate science and engineering, and that
should be implemented. The states also have responsibilities. The quality of education of
their scientists and engineers will be enhanced if professors are provided with the
circumstances that enable them to lead a life of learning. In pursuing their goal to integrate
research and tcachmg more effectively, the comprehensive universities are on the right track.
Their cause merits support.—PHiLIP H. ABELSON

*National Science Board, “Undergraduate Science, Mathematics and Engineering Education” (Washington, DC,
March 1986).
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...ABOUT ANALYZING
YOUR DATA. e ficioonn or

maybe you're starting from scratch. But if you're serious
about data analysis, you're ready for SPSS/PC+" —a full
software family that brings you eight high-powered ways
to complete any data analysis task.

Enter it. SPSS Data Entry II™ is a fully integrated data
entry, cleaning and editing tool.

Analyze it. The SPSS/PC+ base package provides a
powerful array of statistical and reporting procedures.

Picture it. SPSS/PC+ Graph-in-the-Box™ featuring New
England Softwares Graph-in-the-Box™ offers full color
“snapshot” graphics.

Examine it. SPSS/PC+ Advanced Statistics™ lets you
get more serious with your data.

Predict it. SPSS/PC+ Trends™—our latest option—is the
complete time series analysis/forecasting tool.

Table it. SPSS/PC+ Tables™ produces presentation-
ready tables instantly.

Chart it. SPSS/PC+ Graphics™ featuring Microsoft®
Chart creates show-stopping graphs and charts.

Map it. SPSS/PC+ Mapping™ featuring MAP-MASTER™
creates maps where vast amounts of data can be sum-
marized and presented in one, simple picture.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc., a leader in statistical software
for nearly 20 years. While specially tailored customer
support is available through the VALUE PLUS™ plan. And
SPSS now offers a SPSS/PC+ version for Novell LANS.

So if you're serious about data analysis, step up to
SPSS/PC+. For details, contact our Marketing

Department. CALL 1/312/329-3319

SPSS Inc. = 444 North Michigan Avenue, Suite 3000 « Chicago, lllinois 60611
In Europe: SPSS Europe BV. * PO. Box 115 » 4200 AC Gorinchem, The Netherlands « Telephone: +31183036711 « TWX:21019

SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS Inc. for compatible microcomputers, SPSS/PC+, SPSS Data Entry Il, SPSS/PC+ Graph-in-the-Box, SPSS/PC+ Advanced Statistics,
SPSS!PC+Trands.SPSSfPC+TabIes,SPSS/PC+GmphmandSPSSIPC+Mappmg are trademarks of SPSS Inc. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of

MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box is a trademark of New England Software, Inc.

© 1987, SPSS Inc.
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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) technique —
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 tech-
nique’s speed and efficiency. We call
it the DNA Amplification System. All
the tools you need to perform the PCR

technique in your research laboratory.

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.

DNA THERMAL CYCLER—FOR
AUTOMATION OF THE PCR
TECHNIQUE

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

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

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

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 US. Patent Nos.
4,683,195 and 4,683,202 issued to The
Cetus Corporation. Patents pending on
Taq Polymerase and its use. Patents in
Europe and Japan applied for.

GeneAmop is a trademark of Perkin-Elmer Cetus Instruments.

rPERKIN ELMER CETUS
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Cell
Surface
__ Carbohydrate
Interactions

Virus

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.

BioCarb has specialized in cell surface carbo-
hydrate interactions.

In our catalogue you will find a number of
unique substances like oligosaccharides,
glycolipids, glvcopeptides, 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 5-223 70 Lund, Sweden
Phone +46-46 16 86 00 Telefax + 46-46 151395
Teletex 83052 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. 518-433 48 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, 215-874 14 33. USA (West Coast) Accurate Chemical & Scientific Corp, 619-235 94 00, 800-255 93 78 (Toll free).
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LEANOR ROOSEVELT
SOMATIC CELL AND

MOLECULAR GENETICS
WORKSHOP

2

An NCI sponsored workshop in Denver,
Colorado, July 18 - July 31, 1988 combining
key procedures in both somatic cell and
molecular genetics for cloning and functional
analysis of mammalian genes. Laboratory
exercises will include isolation of somatic cell
mutants, somatic cell hybridization for
complementation and dominance analysis,
DNA mediated gene transfer, and
preparation and use of cDNA and genomic
DNA libraries. The current exercises are
designed to provide an intensive
introduction to current genetic technology
for professional researchers wishing to apply
these techniques to active programs. Those
with research interests in malignancy are

particularly encouraged to app'ly. No
registration or tuition fees are charged, and a
per diem will be provided to help with living

Store reprints, addresses, oo

expenses during the course.  Applicants lab notes-all kinds of texf—arjd - /
should submit curriculum vitae and a short instantly find everything you've saved- i
paragraph describing research interests and from a single character to multi-word phrases:
expected contributions of this course to their With the Sci-Mate® Manager, you can stop
program by March 15, 1988 to: searching for a solution and start finding the
Dr. Sherry Leonard, Program Director, ﬁ)xa{:t ln{o%ngg%on you need when you need it.
Somatic Cell and Molecular Genetics ReConly ’
Workshop — g Call 1-800-523-4092 or 1-215-386-0100, ext. 1418 to find out more.
Eleanor Roosevelt Institute for Cancer ® : - e £l
Research D@ Institute for Scientific Information®
1899 Gaylord Street Box S 3501 Market Street, Philadelphia, PA 19104 29-5120
Denver, Colorado 80206
U.S. Citizens Only Can Apply. - -
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The fourth in this series of biennial symposia will be h'eld at the
ROBESON CENTER
RUTGERS, THE STATE UNIVERSITY OF NEW JERSEY, NEWARK
Friday, 25 March, 1988
Symposjum to be chaired by Professor Harry H. Wasserman,
Yale University
PROGRAM
® Welcome and Opening Remarks 9:00 A.M. e Coffee Social 2:30 P.M.
e “Asymmetric C-C Bond Forming Reactions” 9:15 A.M. e “Flexibility and Rigidity, Requirements for 3:00 P.M.
Professor Albert |. Meyers (Colorado State University) the Function of Proteins and Protein Pigment
e Coffee Social 10:15 AM. Complexes
o “Pharmacologic Intervention Against HIV”’ 10:45 A.M. Professor Robert Huber (Max-Planck Institute, Munich)
(AIDS Virus): An Optimist’s Point of View” e “Studies in Asymmetric Synthesis 4:00 P.M.
Dr. Samuel Broder (National Cancer Institute) Professor David A. Evans (Harvard University)
e Lunch 11:45 A.M. e Wine and Cheese Social 5:00 P.M,
o “New Approaches Toward the Design of 1:30 A.M.

Biological Catalysts”
Professor Peter G. Schultz
(University of California, Berkeley)

The Symposium is free and open to the public, but advance registration will be required because of limited seating capacity (700).

The Symposium sponsors will include: North Jersey Section of the ACS, Anaquest, Berlex Laboratories, Inc., CgBA GEIGY Corp.,
Eastman Pharmaceuticals, Hoechst-Roussel Pharmaceuticals, Inc., Hoffmann-La Roche, Inc., ICI Pharmaceuticals Group, Lederle
Laboratories, Merck & Co., Inc Ortho Pharmaceutical Corp., Sandoz Research Institute, Schenng Plough Corp., Smith, Kline and French
Laboratories, E. R. Squnbb & Sons, Inc., and Rutgers, The ‘State University of New Jersey, Newark.

Symposium Organizing Committee: J. Barrish, M. Czarniecki, E. Gordon, S. S. Hall, F. Kathawala, D. Keith, W. Lumma, J. Stanton,
J. Tegeler, J. Wareing

Return to: Dr. J. Wareing, Sandoz Research Institute, Building 404-3, Route 10, East Hanover, NJ 07936
Please register me for the 1988 Chemistry as a Life Science Symposium. (PLEASE PRINT OR TYPE)

Address

(LAST) (FIRST) (MIDDLE)
Firm or institution

Note: Advance registrations will be acknowledged and accepted in order of their receipt to within the capacity of the available space.
ADVANCE REGISTRATIONS SHOULD BE SENT PRIOR TO MARCH 11, 1988
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Precision Dispensers

FMI Models QC216 and PIP are high precision, low cost dis-
pensers that can aiso be used for continuous metering.

o Model QC216 dispenses 0 to 1 ml/stroke.
¢ Model PIP dispenses 0 to 100 microliters/stroke.

¢ Pumps Incorporate FMI's unique low-dead-volume valve-
less design.

* Repeat metering accuracy is 1% or better.
* Reversible for aspirating fluids or back-flushing system.
* Hand/foot dispense switch.

e Corroslon resistant ceramic and fluorocarbon wetted
surfaces.

Available from stock

for inmediate
shipment!
CALL TOLL-FREE
or
516-922-6050 $820 FOB FMI

@ FLUID wmeTering, INC.

P 0 BOX 179. 29 ORCHARD STREET OYSTER BAY NY 11771
TELEX 5101001281

“See us at The Pittsburgh Conference—Booths 2952-2954"
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HIGH-PRECISION
ABSORPTION CELLS

HPLC FLOW CELLS

ALL TYPES OF PRECISION CELLS AVAILABLE iN GLASS,
SPECIAL GLASS, QUARTZ, MATCHED SETS & SPECIALS
ALL FUSED CONSTRUCTION—NO CEMENTED SEALS

Attenuated Total
Reflectance Unit

Evacuable
Peliet Die
Sealed/
Semi-permanent
Beam Attentuator e Cell
i Variable
Evacuable
s e — Minidie
ALY
¥ > IR Gas Cell IR Microcell

IR and UV (fi

Sampling
Accessories

NSG PRECISION CELLS, INC.

195G CENTRAL AVENUE, FARMINGDALE, NY 11735 e (516) 249-7474
“See us at The Pittsburgh Conference Booth 1960
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—IELLMA—

There
are no

betier
CEL

Ask for our
literature
on Cells,
Filters, and
Optics. Also
UV and
Laser Light
Sources.

For over 20 years . . .

—HELLMA—

tomorrow’s designs today.
Hellma Cells Inc.

Box 544, Borough Hall Station
Jamaica, New York 11424
Telephone (718) 544-9534

BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

J Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

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

IBM PC/XT/AT, MS-DOS, CP/M 80 ... sl 9500

RT-11, TSX-Plus, RSX-11,P/0S . . . . .. 825000
VAX/VMS (native mode) ............ 835000
™

ANY
MANUAL 2000
MAAP'J‘JAL 515“ & DEMO $
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 7'z % sales tax.

SYSTEMS,

“See us at Pittcon Booth #4019-4021"
Circle No. 112 on Readers’ Service Card
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STN Express’

[ ]

Take the fast track
fo searching scientific
information online:

I

and STN Infernational

Literature searching picks up speed

Access to scientific literature became more
rapid with the arrival of abstracting and indexing
services, such as CHEMICAL ABSTRACTS. Search
time was decreased sfill further with the introduc-
tion of online systems. But now...

STN is your ticket to more efficient
online access

STN Infernational is a hub of scientific databases,
allowing information to flow from many of the
world's best producers o you. And we've just
made it easier, faster, more efficient to search STN,
through your own personal computer and our
STN Express software.

STN Express is designed especially for the IBM PC
and 100% compatible personal computers. It turns
these computers info effective search terminals
with autodial, autologon, guided search, graphics
display of chemical structures, offline text and
structure query preparation, text and graphics
franscript capture and printing, and many other
features to speed and simplify your use of STN
International and its world of scientific databases.

STN Express provides access to databases with
fimely and pertinent information about chemistry,
engineering, materials, environmental concerns,
biotechnology, drugs, superconductivity, food,
analytical techniques, energy, polymers, and
much morel

STN Express will be available in
the second quarter 1988 for only
$595 per copy.

Quantity and academic discounts are available.
Send for more information today, and you’ll get
a FREE package consisting of STN Mentor: STN
Express Overview disks demonstrating text and
structure searching and helpful documentation.
You'll quickly see the value of searching STN
International using STN Express.

For a demonstration, visit the STN booth
#4214-4216 at the Pitisburgh Conference.

YES! Please send me the followin
packages when available in 1988:

[J More about STN International and STN
Express software for fast and easy
searching of scientific databases.

[0 My FREE package, STN Mentor: STN
Express Overview, for IBM PC and 100%
compatible personal computers.

Name

Address

Telephone

Mail fo STN International, Dept. 36687
c/o Chemical Abstracts Service
PO. Box 02228

Columbus, OH 43202 USA.
Phone: (614) 421-3731 or
1-800-848-6538

(ask for Customer Service).

INTERNI§1-O|-NANL "

The Scientific & Technical
Information Network

STN EXPRESS
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Ready for Coupling...

e ...Marker Enzymes ready for conjugation
) !
"
f 1 T e o0 “ s |,
v : P (= ‘ d'
\ [
. T e
|’ i | s - ik
:1 N/ AV4 (V2 AV X (V4
| 0\ [ " el A . ) n
' Acu-P ctu-CIP ,
i activated horseradish peroxidase)  (activated calf intestinal phosphatase) O
s [ Y R .
7 A o
N i [ |
iy
. — A AR
Act- (Actvated Horseracisn paroxidase,  CoL® SEe Pres To Order Call or Write Customer Service:
ready for conjugation) . 2022 5mg 75 — .
Acti-CIP (Activated Calf Intestinal . 2011 1mg 30 ——a Y
o (15 e Srogenan o % = InFerGene Company
/mi gel) 1042 5mil 120
Stre_ptavidin-CIP (Alkaline Phosphatase) :g; ;m: 2?(; 433 lNDUSTRlAL WAY BEN[ClA CA 94510
Str:éé:%(;/.?odin-HRP (Horseradish Peroxidase) 1322; ;mll zgg ’ b
Streptavidin o e 2 (707) 746-6804
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TRY THE
EASY WAY
TO RECORD
TEMPERATURES
FOR RAPID
COMPUTER
ANALYSIS.
The new Ryan TempMentor

records up to 6,361 tempera-
tures with 0.1° C resolution, then
communicates to your computer
for rapid analysis and charting
on your printer. Records time/
temperature changes in the lab,
in the field or underwater for up
to 530 days, completely unat-
tended. Choose from 16 sam-
pling rates. Download in field or
office using an IBM-compatible
computer or terminal.

We'll give you a 30-day free
trial use so you can take up to
6,361 free samples of critical tem-
peratures in your work. Offer is
limited to supply on hand. Write:
Ryan Instruments, P.O. Box 599,
Redmond, WA 98073. Call: Bill
Evans at (206) 883-7926.

=2 | Ryan Instruments, Inc.
“ Ryan is a registered trademark of the
Pullman-Peabody Company
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nothing hard
about our
software.

System Gold]" the Personal™

Chromatograph, teams an advanced
HPLC system with a powerful personal
computer® to make balancing many

LC functions a lot easier

The software is what makes it

so easy. A mouse, drop down
menus, truly helpful help screens

and enhanced graphics give you

the easiest control of your data ever.

All System Gold LC modules are
fully programmable, and linked on
a bi-directional digital network. So you
control and monitor the entire system
from a single point.

Superior integration algorithms
always give you accurate, reproducible
results. Stunning post-run graphics
make data comparison and spectral
analysis especially easy. Because of
multi-tasking, you can even review data
while the system is doing another run.

yeilities  Oheomatoarans  Ratiograns

Gold for any application — methods

development, QC, analysis of amino

acids, proteins, peptides and more.
Contact your Beckman HPLC

Representative at 800/742-2345.

Or Beckman Instruments, Inc,,

Altex Division, 2350 Camino Ramon,

PO Box 5101, San Ramon, CA 94583.

Offices in major cities worldwide.
There's nothing hard about it.

*IBM Personal System/2, PC-AT, PC-XT or NEC portable

IBM? Ferscnal System/2™ PC-AT™ and PC-XT™ are trademarks of
International Business Machines Corporation

NEC™is a trademark ol NEC Corporation

© 1988, Beckman Instruments, Inc. AX87-1051B

BECIKMAN

A SMITHKLINE BECKMAN COMPANY
To have a representative contact me,

h Conference ‘88, Rivergate Center, Booth 101 circle reader service number 153,
For literature circle reader service number 154,
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Win the Precision® Bath-Sweepstakes.

First prizeis your choice of any Precision General
Purpose Water Bath. Uniformity of £0.2° at 37°C.
Longest warranty of any lab bath—>5 full years on
performance and parts. Made in America. It's the
Precision you demand.

: 'Celebrate in Hawau.

Win the Precision Bath, and you also win 7 days

and nights in Hawaii for two. Celebrate in style. It's '
-the relaxatlon you deserve.

Everyone gets the duck.

‘The Precision rubber duck is to remind yol to buy

*2a fab.bath the way you buy a people bath. Buy

- quality. Buy experience. Buy with a warranty. In lab
baths, that leads.directly to Precision, and for

years our rubber duck has pcmted the way.

Your Pefformance
Demands
Preas;on

Circle No 74 on Readers Service bard s

‘Send for free duck,
sweepstakes entry
and complete literature.

. Just attach this coupon to
your letterhead and mail
with your name, title and

. ‘addressto Precision o
Scientific Inc., P.O. Box 10066
Rochester, N. Y. 14610.

' 5-288

Sweepstakes details

Sweepstakes open to residents of the United States
and Canada, 18 years old or older; who are laboratory
employees, engaged in-medical, educational or indus-
trial fields and normally use laboratory baths. Also
open to lab supervisors, administrators and bath
purchasers. No purchase necessary. Void where

" prohibited by law and.in the Province of Quebec.

Entries must be received at Sweepstakes Headquarters *
by-December 30, 1988. For official entry blank and

: full rules -attach coupon to your letterhead and mail
with name, title and'address to Precision Scientific

Inc;, P.O. Box 10066, Rochester, N.Y. 14610: Or circle

' the approprlate number, and return the reader sérvice :

card Or:ask any; representan\/e of Prec1sron Sc:entiﬂc
Or OuF dlstrlbutors RN %




&Waiting
versus 2
Microprocessor
Freeze-Drying

Until now, running a lab freeze-dryer was a lot like waiting for water to boil,
constantly watching for vacuum and temperature gauges to fall into a specified range.

Now, touching a single button activates the most advanced laboratory
freeze-dryer in the world. The new FTS Microprocessor Control freeze-dryer
series completely eliminates the guesswork in lyophilization.

Microprocessor control makes the operation totally automatic. It activates
the refrigeration and vacuum systems, tells you when to add product, monitors per-
formance and diagnostics and, with one touch, defrosts and shuts down the system.

Systems Engineered for Results.

FTS is the world leader in laboratory freeze-dryer technology. We offer
an unrivaled range of modular units so you can mix and match refrigeration, vacuum
and product addition systems to maximize efficiency. Manifolds on benchtop units
can be Teflon, acrylic or stainless steel. Titanium condensers are standard on all
models to provide superior corrosion resistance. Stoppering and bulk tray systems are
available to —50°C with compatible condenser modules available to —85°C.

FTS People Make Your Job Easier.

FTS supports a world-wide network of trained, i sy stems
experienced representatives to help you design the Engineered FTS Systems, Inc.
best freeze-dryer for your application. for I PO Box 158

To learn more about how FTS freeze-drying Results. F 5 Stone Ridge, New York 12484
systems can help further your research, call or write 914-687-0071
for our new full-color catalog. Call TOLL-FREE SYSTEMS| TWX 510-247-0547
800-251-1531. In New York State, dial 914-687-0071. FAX: 914-687-7481

See us at the Pittsburgh Conference Booth No. 2143-45-47.
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LET LIFE
FOOL YOU
ONCE AND

YOU COULD
BE FOOLED
FOR LIFE

There was a time when
you could buy life insurance
and know exactly what your
benefits would be down the
line. It's not so easy anymore.
Today, insurance plans fea-
ture complicated investment
devices tied to fluctuating
interest rates. And while the
minimum and maximum
amounts payable are fixed,
your beneficiary might get
less than you planned for.
Simple isn’t always better,
but many insurance experts
recommend you look at Term
Life Insurance. It pays what
it promises...no fancy in-
vestment footwork...right
up to the termination age.

Which is why the AAAS
endorses its own Term Life
Insurance Plan—it’s the pur-
est and most inexpensive
kind of life insurance. Each
AAAS member can apply for
up to $240,000 of coverage
with generous protection for
the family, too.

Interested? Simply con-
tact the Administrator,
AAAS Group Insurance Pro-
gram, 1255 23rd Street,
N.W., Suite 300, Washing-
ton, D.C. 20037, or call Toll-
Free 800/424-9883 (in
Washington, D.C. call 202/
296-8030). They will be
pleased to answer any ques-
tions you may have about
this valuable member benefit.

MKMODEL
New Version 3.34

ted from artlcles pub-
Science between
84, papers
mt% four parts. ,

‘ oherent and
’ plcture of our

¢ 5 384 pages

Dep :7 Q,.& 3 e t
' Washingtor DC 20005.
ij Add $1 50 postage and handling.

x American Assodiation for the
 Advancement of Science

ly mdexed and illus- il

Posters

The following posters of Science
covers are available:

9 February 1979, Locomotive in
China;

27 July 1979, Lightning over St.
Louis;

29 July 1983, Cheetah and cub;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule;

26 September 1986, Neurons in
motor cortex;

28 November 1986, Byrd Glacier,
Antarctica

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5.50 each (prepaid)
Write to AAAS Department POST,

1333 H Street, NW, Washington,
D.C. 20005.




The care to meet
to know, to understand.

Ares-Serono Symposia is an
Independent foundation, created in
1971, to promote scientific research
in all disciplines which' contribute
towards improving human health.
This aim is pursued by means-af
congresses, courses, seminars and
specialized studies.

Some of the international meetings scheduled
for 1988 are:

5th European Workshop-on the Molecular and
Cellular Endocrinology of the Testis
Brig c-r UK/ April 13-16.°

cientific Organization: B.A. Cooke (UK)

ohnst

Platelets and Vascular Occlusion

Rome, Italy / June 1-3

Scientific Organization: G.A: FitzGerald (USA) and
C. Patrono {l)

Advances in Blotechnoiogy of Membrane lon
Transport ;
L'Aquila, Htaly / :-eptember 19-20

Saiéntific Organization: Ri:Verna (1)
P.L. Jorgensen (DK) arid RP.G Garay {F)

Third Conference on -
Dm‘erentnanon Therapy
asimius (CA), Sardinia/

The Adrenal and Hypertensaon:

From Cloning to Clinic

Tokyg, Japan T Jaly 25-26

Scightific Organization: E.G Biglier
i

‘JoFunder (AUS), F. Ma

No form of advertising or promotional activity
by any pharmaceutical company is allowed at

- Ares-Serono Symposia Congresses.

| ARES
| SERONO
‘ . SYMPOSIA

S

Do.you know all the advarmes that the
S\m;‘osau gre Card O““E":

CONGRESS
CARD

1988

_ swissair ¥

| would like to receive information about:
[ Ares-Serono Symposia Congress Card
[ All the above Congresses

d [ In particular the Congress on

ono Symposia Publications

Via Ravenna 8 - 00161 Rome - Italy
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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
e limited to only fura-2 for moni-
/ toring calcium, Fluoroplex IlI

A 340/380 ratioed image of cultured neonatal rat myocyte has the flexibility to monitor all
— - fluorogenic dyes.

PHOTODIODE ARRAY
DETECTION: Fluoroplex lll
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 |orliem

Split screen for comparison of spatial distribution 2551 WEST BELTLINE HIGHWAY
MIDDLETON, WISCONSIN 53562
(608) 831-6511

YV E'R SAT TE LS TWX: 910-280-2521

/ FAX: (608) 836-7224

Analysis of dynamic calcium changes in spontaneously beating myocytes 1
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Zymate Systems Are In Use
In Over 200 Leading Companies
Worldwide. Here's What
Some Of Them Are Doing.

Zymate systems are powerful tools for preparing
laboratory samples for analysis.

Even as you read, over 1,000 systems are at
work increasing productivity and yielding high
levels of experimental precision on over 100
different applications at the world's most suc-
cessful and fastest growing chemical and
pharmaceutical companies.

Every year for the past five years, Zymark has
hosted a symposium at which Zymate users
have reported on the many applications to which
their Zymate systems have been put.

Some of those user companies and their
published applications are listed below.

We invite you to look through the list, and to
use the coupon to request symposia reprints on
applications in which you have an interest.

1. Abbott Laboratories — Derivatization of
Amino Acid Samples

2. Amoco — ICP Analyses of Lubricating Oils
and Lubricating Oil Additives

3. American Cyanamid (Lederle Labs) —
LAL Endotoxin Assay in Microtiter Plates

4. Boehringer Ingelheim Pharmaceuticals
— HPLC Analysis of Solid Dosage Forms

5. Bristol Myers — Enzyme Linked
Immunosorbant Assays (ELISA)

6. Burroughs Welcome — Preparation of
Composite Tablet Samples for HPLC and
Spectroscopic Analysis

7. Ciba Geigy — Automated Analysis
of Anti-Inflammatory Agents in
Biological Fluids

8. Dow Chemical — Automated Feed
Analysis for Toxicology

9. DP America — Trace Organics in
Water & Soil

10. DuPont — Preparation of Herbicide
Samples for HPLC Analysis

11. Eastman Kodak — Sample Preparation for
HPLC and UV/Vis

12. EliLilly — Assays for Fermentation Products

13. FMC Corporation — Pesticide Residue Sam-
ple Purification by Solid-Phase Extraction

14. General Electric — Colorimetric Deter-
mination of Uranium in Aqueous Solutions

15. Genetics Institute — Isolation and
Purification of Recombinant DNA

16. Hercules Aerospace — Graphite Break
Load Analysis

17. Hershey Foods — Analysis of Carbohydrates,
Theobromine and Caffeine in Foods

18. Hoechst Celanese — Flexural Testing
of Plastics

19. Hoffmann-LaRoche — Automated HPLC
Sample Preparation and Programmable
Column Switching

20. 1Cl Americas (Stuart Pharmaceuticals) —
Automation of USP Dissolution Apparatus
1, The Basket Method

21. ICI (Plant Protection Division) —
Generic Sample Preparation System for
Automation of Pesticide Residue Analysis

22. Johnson & Johnson — Blood Plasma
Sample Preparation and HPLC Analysis

23. Merck — Assay of drugs and drug
metabolites in biological samples

24. Mobil Research & Development
Corporation — Automated Hydrogen
and Nitrogen Analyses

25. Monsanto — Determination
of pH, Sulfite, Silica and
Orthophosphate in Process
Water Samples &

26. Monsanto, G.D. Searle v
& Co. — Assays for Drugs in
Animal and Human Plasma

27. Monsanto, Nutrasweet Co. — ¢
Analysis of Amino Acids
in Fermentation Broths

28. Naval Research Laboratory — Automated
Preparation of Protein Crystals

29. Phillips Petroleum — Automated Titrations
30. Proctor & Gamble — Automation of U.S.P.
Glycerine Assays

31. Rhone-Poulenc — Automation of
Vitamin A Quality Control

32. SmithKline Beckman — Lowry Assay for
the measurement of total protein

33. Squibb — Preparation of Multivitamin
Tablets for Microbiological Assay

34. Upjohn — Bacterial Endotoxin Testing

35. USDA — Extraction and Analysis of
Vitamins in Food Samples

36. Warner Lambert — Automated Pharma-
ceutical Dissolution Testing and Analysis
of Drugs in Biological Fluids

37. Xerox — Analysis of ppb levels of As
and Se in Urine

For copies of the reprints listed above, more complete
listing of symposia topics, literature on Zymark
laboratory automation systems, or assistance in
automating your application, please call (617) 435-9501
or complete and mail the coupon below.

The Zymate Il Core System.

Yes, | want to learn more about Zymate systems and applications:

O Please send me copies of reports on the following topics (put the corresponding numbers

from the list above in the blanks provided):

[ Please send me literature on a Zymate system to fill the following application:

[ Please have a Technical Representative call.

Fill in all the blanks and mail the coupon to:

Zymark Corporation, Zymark Center, Hopkinton, MA 01748.

Name:

Title:

Organization:

Street & No.

Zip:

City & State:
Telephone ( )
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TAYLOR & FRANCI
INTERNATIONAL PUBLISHERS

Announcing Two New Journals ...

JOURNAL OF
AGRICULTURAL Journdl of

ETHICS Agricultural
Fthics

Editors:
Frank Hurnik
Dept of Animal &

Poultry Science,
University of Guelph
Hugh Lehman
Dept of Philosophy,
University of Guelph

Subscription Information

Volume 1, 1988  ISSN 0893-4282 Published Quarterly
Institutional Rate US$75.00

Personal Rate* US$42.00

SOCIETY SOCIETY & NATURAL RESOURCES
AND NATURAL AN INTERNATIONAL JOURNAL

RABELJ.BURDGE ~~ "> **" """ DONALDR.FIELD

RESOURCES
Editors:

L) HWU iy

University of Ilinois at
Urbana-Champaign
Donald R. Field
National Park Service
and College of Forestry, =

R

Oregon State University Tanona easscrs

Subscription Information

Volume 1, 1988  ISSN 0894-1920 Published Quarterly
Institutional Rate US$75.00

Personal Rate* US$42.00

*Available to individuals only and to be mailed to home address

FREE SAMPLE COPIES
AVAILABLE UPONREQUEST

To Order:

Taylor & Francis » Philadelphia
242 Cherry Street
Philadelphia, PA 19106-1906
Tel: (215) 238-0939
Toll Free 1-800-821-8312

Taylor & Francis, Ltd.
Rankine Rd, Hampshire
RG24 OPR, UK.

Tel: (0256) 840366

Editorial Office: Taylor & Francis » New York, 3 East 44th Street,
New York, NY 10017. Tel: (212) 867-1490.

NEW YORK ¢« PHILADELPHIA - LONDON

Announcing a new
international journal for 1988

JOURNAL OF
MOLECULAR
NEUROSCIENCE

EDITOR-IN-CHIEF: PAUL J. MARANGOS

Purpose and Scope

The Journal of Molecular Neuroscience is being
established with the objective of providing a single
dedicated forum for the publication of the latest research
on all aspects of macromolecular neuroscience. It will
provide a comprehensive medium for studies dealing with
the synthesis of nervous system proteins at the genetic
and post-translational level as well as the functional and
developmental aspect of these proteins. It is, therefore,
designed to integrate and provide balanced coverage of
studies involving nucleic acids (gene cloning, sequencing,
gene expression and hybridization histochemistryy),
and the protein products (functional characterization,
mechanisms of action, post-translational modification and
developmental aspects). The journal seeks to cover all
aspects of molecular neurobiology and not simply focus
on the genome. In this regard, it is subdivided into four
subsections and publishes articles in the following areas:
I. MOLECULAR NEUROGENETICS

Subsection Editor:

Edward Ginns, Bethesda

II. POST-TRANSLATIONAL
MODIFICATION
MECHANISMS
Subsection Editor:

Richard Rodnight, Brazil

I1II. BRAIN PEPTIDES AND PROTEINS
Subsection Editor:
Paul J. Marangos, Bethesda

IV. DEVELOPMENTAL NEUROBIOLOGY
Subsection Editor:
Ephraim Yavin, Rehovot

Published quarterly, the Journal of Molecular
Neuroscience will present both full length original articles
and short communications dealing with more preliminary
results. It will be a high-quality publication suitable for
figures (graphics and charts) and halftone (gel profiles and
histology) reproduction. The first issue will be available in
April 1988.

—
Call for Papers

The Editors invite you to contribute to the Journal

of Molecular Neuroscience and welcome the
submission of articles. All manuscripts (original

and 3 copies) should be sent to Dr. PaulJ. Marangos,
Biological Psychiatry Branch, National Institute o
Mental Health, Building 10, Room 3C-210, Bethesda,
Maryland 20892. Phone: (301) 496-7760.

796 Circle No. 10 on Readers’ Service Card

Published quarterly )

Price: $131.00 per year (including postage/handling) for U.S. orders
$1 é&0.00 peryear (including postage/handling) for foreign
orders

ISSN: 0895-8696, Volume 1988: 1

Subscriptions are available from:

Birkhduser Boston
c/o Springer-Verlag Distribution Center, P.O. Box 2485,
Secaucus, NJ 07094

Subscriptions are entered with prepayment only.
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Write. Right.

Time Domain

Frequency Domain

[f you've got better things to do than debug pages and
pages of code, you need ASYST" It’s the programming
environment developed specifically for scientific and

engineering applications.

ASYST simplifies data analysis and graphic display,
and integrates them with data acquisition. Using
ASYST, vou can replace pages of low-level code with a
few specialized commands. And it's easy to tailor to
your changing applications, ASYST's simple
configuration menus and our technical support will
get you up and running quickly—and keep you there.

(Call and discuss your application with one of our
technical specialists. Or request more information.

Just make the next line of code you enter
1-800-348-0033. It'1l put you on-line with ASYST,
the scientific way to program.

Features:

® Analog-to-Digital, Digital-to-Analog, and Digital I/O Support
® GPIB/IEEE-488 Interface

W RS-232 Interface

B Sophisticated Analysis and Graphics

System requires IBM PC, XT, AT, or 100% compatible.

SOFTWARE TECHNOLOGIES, INC

100 Corporate Woods

Rochester, NY 14623

716-272-0070

System Developers: Ask about our new ASYST Run-time License.
ASYST is a trademark of Asyst Software Technologies, Inc.

IBM, IBM PC, IBM PC/XTand IBM PC/AT are registered trademarks
of International Business Machines Corporation.
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What the
210,625
best supplied
scientists

are reading.

VWR Scientific

A VWR COMPANY

The brand new VWR Scientific
Catalog, complete with 50,000 items
to meet your every laboratory need.
From the basics such as chemicals,
pH meters and laboratory furniture
to sophisticated instrumentation
and supplies for cell culture and
hybridoma work, electrophoresis,
chromatography and ultrafiltration.
Specialty products for molecular
biology, immunology and protein
chemistry...

To make sure these products
reach your laboratory when you
need them, VWR maintains 27 offices
across the country, and large in-
ventories at local warehouses.This
means that most of your orders
are filled immediately from stock.

We also want our customers to be
the first to know about new products,
special promotions, seminars and
important new reference books. Six
times a year, our VWR Laboratory
Showcase arrives at laboratories,

packed with information about the
latest developments—in laboratory
safety, computerized procurement
and inventory management... A
recent issue, for example, features
an expanded section on our growing
line of products used in
biotechnology.

Become the 210,626th best sup-
plied scientist. Send in your reader
service card and ask for a FREE sub-
scription to The VWR Laboratory
Showcase.

VWR.

Today's
Biotechnology
Supplier.

P.0.Box 7900
San Francisco, CA 94120

800-634-5423 619-259-1015 (In California)
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For problems involving engineering calculations or scientific analysis,

the answer is MathCAD~?

Transporting an iceberg to Southern
California is a formidable task. Calculat-
ing the variables is just as demanding.
How many tugboats would be needed
to tow the ice mass? At what cost? How
much fresh water would be lost?

Innovative solutions require extra-
ordinary tools. For problems involving
calculations or what-if analysis, the
answer is MathCAD.

MathCAD is the only PC-based soft-
ware package specifically designed to
give technical professionals the freedom
to follow their own scientific intuition.
Requires IBM® PC or compatible.

You decide how to solve the problem -
MathCAD does the ““‘grunt work.”

o Ends programming and debugging.
o Recalculates as variables change.

o Generates quick plots.

Easy to learn and use, MathCAD
operates interactively in standard math
notation. And its built-in functions pro-
vide all the power you need to solve
real-world problems. MathCAD handles
matrix operations, solves simultaneous
equations, works with real and complex
numbers, does automatic unit conver-
sion, displays Greek characters and

HOW

other math symbols, performs FFTs
and much more.

There’s never been a better way to
get fast, accurate solutions to analytical
problems. That's why 20,000 engineers
and researchers are using MathCAD
daily in applications as diverse as fluid
mechanics, signal processing and
molecular modeling.

To find out what MathCAD can do for
you, call us today for a free demo disk:
1-800-MathCAD (in MA, 617-577-1017).
Or write to MathSoft, Inc., One Kendall
Square, Cambridge, MA 02139.

Math Sof‘g

S+ V - = x [ =
Software Tools for Calculating Minds

MANY GLASSES
OF WATER

IBM® International Business Machines Corporation. MathCAD® MathSoft, Inc. © Copyright MathSoft, Inc. 1988.

CANTHIS

ICEBERG SUPPLY

TOL.A?
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