


Pelleting RNA?

RNA separations in
traditional and new
konical” tubes

Now get equivalent yields in
shorter run times using the
Beckman g-MAX™ System
with either round bottom or
konical™tubes.

What takes 14 hours in the
SW-41 rotor with full size
tubes can be achieved in just
4 hours using the g-MAX
System. Shown here are
separations in 13.2-mL open-
top, 10-mL konical, and

4-ml. g-MAX konical tubes.
Send for protocol. Beckman
Instruments, Inc., 1050 Page
Mill Road, Palo Alto, CA 94304.
(800) 742-2345. Offices
worldwide.
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VAGE™ (vertical agarose/acrylamide gel
electrophoresis) apparatus allows the prepar-
ation of very thin agarose gels (1.5 mm or 3.0
mm) or acrylamide gels (1.0 mm - 1.5 mm) of
uniform thickness. Running a thin agarose gel
facilitates rapid electrophoresis with superior
resolution of DNA bands. The apparatus is
supplied with spacer, a 16 lane well comb for
each thickness, two gel plates and 4 clamps.

B Va #:"" Casting Stand - CAT# 400066 - The
Vage'™ Casting Stand simplifies the preparation
of vertical agarose gels through the use of a
clamping system. This eliminates the need for
tapping or plugging the glass gel plates.

WewC Radioactivity Waste Container - CAT # 400014
-The radioactivity waste container is a heavy
duty, 9.3 mm thick, clear acrylic closed cylinder
for disposing of radioactive materials.
Dimensions are 18 cm H x 15.25 cm diameter.

WewD Beta Block - CAT# 400026 - The Betablock
shield is a handy rack constructed of shatter
resistant, acrylic which protects one from
radiation. The dimensions of the Betablock are
10cmH x 15cmL x 3.8 cm W.

NewE Push Column Beta Shield Device - CAT #
400700 -This 3 piece acrylic device protects
one from radiation while operating the
Stratagene push column. The dimensions are 12
cmL x 12cm W Xx 23 x cm H. The device
supports the syringe for easier manipulation of
the plunger. Please inquire regarding
Stratagene’s time saving push columns (CAT#
400701).

For orders outside the USA or Germany please contact Stratagene for the distributor nearest you.

B

oA Va?e"‘ Gel Apparatus - CAT#400060 - The yew F Stratavac™ Vacuum Blotter - CAT # 400080,

400082 - Available in both large and small
sizes. Both Strata Vacs™ are designed for rapid
blotting of both DNA and RNA. The sturdy
stainless steel clamps are adjustable to provide
air tight seals.

G Stratacooler™ 11 - CAT# 400002 - The
durable acrylic Benchtop Freezer and lid
contain a special plastic freezing material that
freezes and melts at —15°C. The interior
microfuge tube rack will hold twenty-four 1.5 ml
tubes and eight 0.5 ml tubes. The exterior
dimensions of the box are 22.9 cm L x 15.9
cmH x 14cmW.

H Mini Horizontal Electrophoresis Apparatus
-CAT# 400043 - The mini agarose
electrophoresis apparatus has a bed constructed
of UV transparent acrylic to allow easy viewing
of ethidium stained nucleic acids. Exterior
dimensions are 1770 mm L x 87 mm W x 48 mm
H. The gel bed is 88mm L x 75 mm W. Power
supply leads and a safety top are included as
well as 2 gel combs and a support bridge.

Also available Double Wide Horizontal
Electrophoresis Apparatus - CAT# 400048 (not
shown). Exterior dimensions are 170 mm x
170 mm W x 48 mm H. The gel bed is 160 mm
W x 88 mm L.

| Parafilm™ Dispenser - Available in 2” and 4”
sizes, CAT# 400031, 400032 - These
dispensers will hold a full 250 ft. roll of
Parafilm. The Parafilm™ can be dispensed and
cut with one hand, eliminating the need for
SCissors.
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J Sequencing Tray - CAT# 420001 - The
sequencing tray replaces microfuge tubes for
performing multiple sequencing reactions. Each
tray contains 16 annealing tubes conveniently
located adjacent to the sequencing reaction wells.

K Radioactivity Transport Capsule - CAT #
400010 - The radioactivity transport capsule is a
heavy duty, one-half inch thick, closed cylinder
for transporting %P and *¢S labeled substances.
Interior dimensions are 90 mm H x 64 mm D.
Each capsule comes with a rack that will hold 7
microfuge tubes.

wew L Two-Sided Radioactivity Shield - CAT #

400025 -The two-sided radioactivity shield is
constructed from 9.3 mm thick, shatter resistant
acrylic. It has a sloped top for viewing
experiments while shielding both you and others
from radiation. The unique design maximizes
bench space and gives protection to persons
working on the opposite side of the bench.

Wﬂ STRATAGENE

11099 North Torrey Pines Road
La Jolla, CA 92037

Ordering: 800-424-5444
Technical Services: 800-548-1113
FAX: 619-535-5430

TELEX: 9103809841
Stratagene GmbH

Postfach 105466

D-6900 Heidelberg
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Meetingon... ELECTROPHORETIC TECHNIQUES

in MOLECULAR BIOLOGY

July 6- 11,1989
Mayflower Hotel + Washington, D.C.

A national conference on the most powerful and widely used techniques in molecular biology. Electrophoretic
Techniques in Molecular Biology will unveil important new electrophoretic techniques and applications for human genome
mapping and sequencing; developments in high resolution 2D protein electrophoresis; and computerized imaging analysis.
This meeting will include methodologies such as pulsed field electrophoresis, 2D electrophoresis, capillary electrophoresis,
gelimaging, detection chemistries, as well as applications as they relate to DNA sequencing and mapping, clinical diagnosis,
and forensics.

PARTIAL LIST OF SPEAKERS

Leroy Hood Carl Merril Charles Cantor
Director, NSF Science and Technology Center Chief, Laboratory of Biochemical Genetics Professor of Molecular Biology
California Institute of Technology NIMH University of California, Berkeley

Robert Allen Denis Hochstrasser Director, Human Genome Center
Professor of Pathology Laboratory Chief, Department of Medicine Lawrence Berkeley Laboratory
Medical University of South Carolina Geneva University Hospital, Switzerland Robert Kelly

Eric Lai Allan Wilson Assoc/ate Professor of Pathology B
Assistant Professor of Pharmacology Professor of Biochemistry University of Pittsburgh School of Medicine
University of North Carolina, Chapel Hill University of California, Berkeley Edward Southern

Norman Anderson Bruce Budowle Whj!/ey f’rofessor of B/ophem{s!ry
Large Scale Biology Corporation Director, FSRTS University of Oxford, United Kingdom

Rockville, Maryland FBI Academy, Quantico Paul Matsudaira
Associate Member, Whitehead Institute for

Frederick Neidhardt Steven Smith ° !
Professor of Microbiology Department of Genetics Biomedical Research
University of Michigan Medical School University of Washington, Seattle Massachusetts Institute of Technology
John McPherson Gilbert Chu Ronald Davis
Director, Protein Chemistry Division of Oncology Professor of Biochemistry .
Integrated Genetics Stanford University School of Medicine Stanford University School of Medicine
Framingham, Massachusetts David Patterson James Neel
Donald Hunt President, Eleanor Roosevelt Institute for Lee R. Dice Distinguished University
Professor of Chemistry Cancer Research, Inc. Professor Emeritus of Human Genetics
University of Virginia Denver, Colorado University of Michigan Medical School
James Garrels Richard Wilson Michael Harrington o
Senior Staff Scientist Research Fellow Semor Eeseargh Fellow in Biology
Cold Spring Harbor Laboratory California Institute of Technology California Institute of Technology
PARTIAL LIST OF SESSION TOPICS
+ New Electrophoretic Technologies for the Human « New Technologies: Their Interrelations and the
Genome Project Future
+ Opportunities and Applications in DNA Mapping * Gel Imaging and Detection Methodologies in
and Sequencing Electrophoresis
« Applications and Opportunities in Protein Mapping + DNA Pulsed Field Technology

+ New Forensic and Clinical Applications of Electrophoresis

PARTIAL LIST OF EXHIBITORS

American Bionetics Beckman Instruments Hoefer Scientific Labs Pharmacia
AMICON Bio-Rad Laboratories Life Technologies Polysciences, Inc.
Applied Biosystems BIOS Molecular Dynamics Serva Chemicals
AT Biochem Helena Laboratories NOVEX

ANNUAL MEETING OF THE

AMERICAN ELECTROPHORESIS SOCIETY
The accompanying exhibition is open to commercial firms offering or planning to offer equipment appropriate to
the content of this meeting. Information about registration, poster submission, and/or exhibits may be obtained
from the Society. On-site registration will be available.

AMERICAN ELECTROPHORESIS SOCIETY
27 Music Square East, Suite 134, Nashville, TN 37203
Tel: (615) 327-7064 Fax: (615) 327-7078




Antibody diversity

NDIVIDUALS inherit multiple genet-

ic elements that get assembled into

antibody genes which produce low
levels of antibodies before foreign sub-
stances (antigens) confront the immune
system. It is estimated that 10° to 10'°
antibody genes can be assembled from
the gene pieces; exposure to antigens
appears to induce mutations that result
in the production of even more anti-
body molecules that have higher bind-
ing affinities. Studies of the nature of
the changes that occur in antibody mol-
ecules have led to inferences about the
mechanisms by which the changes are
produced (page 1152). However, the
mutation process that generates diversi-
ty is still largely a mystery. French et al.
point out that most of the changes are
concentrated in certain regions of the
antibody genes (called hypervariable re-
gions) where the mutation rate is sever-
al orders of magnitude higher than it is
for other genes in the same cell, muta-
tion occurs only at certain times during
the differentiation of antibody-produc-
ing cells and stops by the time cells are
secreting large amounts of antibody,
and the affinity of the antibodies in-
creases (leading to a more effective im-
mune response) as the mutation-gener-
ating process proceeds. Any model for
how antibody diversity is generated
must account for and is constrained by
these and other factors.

Clouds at Neptune

HEN the Voyager 2 spacecraft

arrives at Neptune later this

summer—the nearest encoun-
ter will occur 24 August—it will get
some close-up pictures, at visible wave-
lengths, of clouds moving in Neptune’s
atmosphere. Clouds were recently ob-
served from the earth through visible-
light filters on the University of Ha-
waii’s  2.24-meter telescope  (page
1165); Voyager’s wide-angle camera
has a similar filter. Hammel describes
the earth-based observations that in-
cluded clouds at Southern Hemisphere
mid-latitudes and a hazy layer over the
southern pole of the planet. The combi-
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nation of earth-based observations,
which excel in spectral and temporal
coverage, and the Voyager images,
which will improve spatial resolution a
thousandfold, should lead to an en-
hanced understanding of Neptune’s at-
mospheric rotation period, its atmo-
spheric structure, and its wind systems
at different latitudes.

HERE are only a few known large
I deposits of platinum-group ele-
ments (platinum, rhodium, ru-
thenium, palladium, osmium, iridium)
on the earth; one of these is a 1- to 3-
meter-thick layer that stretches for 45
kilometers in the Stillwater Complex of
Montana’s Beartooth Mountains (page
1169). An understanding of how the
prized ores in the Stillwater Complex
were deposited may be helpful in identi-
fying other places where such ores may
be found. The Stillwater Complex is 2.7
billion years old and formed when a
large body of basaltic magma crystal-
lized in the earth’s crust. Lambert et al.
used two isotope systems—one involv-
ing platinum-group elements and the
other rare-earth elements—to trace the
history of the magmas that contributed
to the Stillwater Complex, where these
magmas originated in the earth’s man-
tle, and how deposition occurred. Two
different magmas were apparently in-
volved in the formation of the Com-
plex. Platinum-group elements, abun-
dant in one magma, appear to have
crystallized out when this magma mixed
with the second magma in the Stillwater
magma chamber.

Arachidonic acid and
channels

NEW class of membrane channels
has been identified: these chan-
nels, which transport potassium
ions across cell membranes, are activat-
ed directly by arachidonic acid and oth-
er fatty acids that are constituents of the
membrane’s lipid bilayer. Previously,
only the breakdown products of fatty
acids had been implicated in channel

activation, and thus the role of fatty
acids was considered indirect. Howev-
er, direct activation of individual chan-
nels has been demonstrated in smooth
muscle cells of the hearts of newborn
rats (Kim and Clapham on page 1174)
and the stomachs of toads (Ordway et
al. on page 1176). These fatty acids may
play the part of “second messengers”
(responding to external signals) in
many types of cells. In heart cells, ara-
chidonic acid is released from mem-
brane phospholipids when blood flow
is impaired; it may be that, during a
heart attack, it is these channels that
help rescue oxygen-deprived cardiac
cells from death.

Albumin structure

HE most abundant soluble pro-

tein in the bloodstream is albu-

min. Although its exact function
is not known, albumin is believed to
contribute to the stabilization of salts
and blood pressure, and diverse sub-
stances in the blood bind to it and get
transported through the circulation. Se-
rum albumin has been found to block
actions of a number of pharmaceutical
drugs, and, therefore, a better under-
standing of its structure could contrib-
ute to the design of more effective, non-
binding drugs. Human serum albumin
has been fully sequenced (as have other
albumins), many of its biologic proper-
ties have been identified, and much has
been determined and inferred about its
structure. It is a large protein (585
amino acids) with 17 disulfide bonds; it
has a high a-helical content and three
major domains. When albumins from
different species are compared, they are
very similar; the three domains within a
given molecule are also homologous.
Carter et al. have now evaluated human
serum albumin in three dimensions
(page 1195); they prepared a tetragonal
crystal and resolved its structure at 6.0
angstroms (cover). Despite this relative-
ly low resolution, the folding of the
molecule, the domain structure, the lo-
cation of binding sites within specific
subdomains, and other details of the
molecule’s conformation were con-
firmed and further defined.
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Combating High Journal Costs

he number of journals devoted to science and medicine continues to expand, and

their cost to libraries has escalated. Librarians have complained for many years about

the phenomenon and have found it necessary to make painful curtailments of
expenditures for other periodicals, books, salaries, and equipment. In their travail they
carlier had few allies and were not well organized to deal with the mounting problems.

But librarians are now more effectively united and are finding allies among scientists
and among chancellors of universities. Perhaps most important, they have identified major
contributors to their financial problems—the international commercial publishers. These
companies now print much of the scientific literature and in many specialties hold
monopolistic positions. A series of recent studies concluded that the companies have
exploited their business opportunities to raise prices much faster than inflation.

Another factor influencing a revolt against monopolistic pricing is growing recognition
that some high-priced journals have little impact. That is, the average number of citations
listed in the Science Citation Index to past articles may be small.

Henry Barschall, a retired professor of physics at the University of Wisconsin, has
surveyed the “cost effectiveness™ of about 200 journals related to his discipline.* He found
that the cost per 1000 characters varied from 0.39 cents to 31 cents. The ratio of cost to
impact varied from 0.63 to 54, that is, by a factor of 850. Articles in some of the high-priced
journals each received, on average, less than one citation. The group of journals published by
the American Physical Society had on average a “cost effectiveness” more than 12 times that
of the best group averages for any of several major publishing houses

The present situation has developed during more than 35 years, and scientists have
been partly responsible. In the earlier days, most scientific publishing was conducted by the
scientific societies. But some of the societies and their editors were slow to recognize new
developing fields, thus creating an opportunity for private enterprise. Many of the societies
in effect levied page charges. The companies did not, and they quickly came to have an
important role in publishing exciting new material. The scientists also demanded that
libraries subscribe to the new journals. Thus a monopolistic position was established, and
librarians later found they were paying huge prices for the subscriptions.

A study commissioned by the Association of Research Libraries (ARL) and recently
releasedt has noted that the phenomenon of escalating costs has created a crisis for its
members. The study also points to the “key role of commercial, profit-seeking publishers,
especially the international publishers.” The study makes a number of recommendations for
action. One is for the development of publisher- and subject-specific cost indexes for critical
serial titles and for a mechanism to maintain and distribute such indexes.

Another recommendation is that the ARL should strongly advocate the transfer of
publication of research results from serials produced by commercial publishers to existing
noncommercial channels. The study also recommended that ARL should encourage the
creation of innovative nonprofit alternatives to traditional commercial publishers. The study
points out that most research that is published is supported by public funds, but that a large
proportion of the research results must be purchased from commercial channels. As a step
toward remedying this anomaly, it was recommended that ARL urge university and
granting agencies to explore the feasibility of making publication through a noncommercial
channel the preferred means for reporting the results of publicly funded research. The study
also urged ARL to present its position to the House and Senate committees specifically
involved in the funding of the federal granting agencies.

The study also recommends a major effort to minimize pressures for excessive
publication. This goal could be achieved only slowly. However, the proposal to give
publicity to the poor “cost effectiveness” and lack of impact of some of the international
journals could have substantial effects, and soon. Libraries would have a basis for choice of
serials to cancel. Scientists would become more aware of the obscurity that their papers
might encounter. Granting agencies and universities would have a yardstick for measuring
and discounting the likely impact of grantees’ publications.—PHILIP H. ABELSON

*H. H. Barschall, Physics Today 41, 56 (1988). 1 Association of Research Libraries, “Report of the Association of
Research Libraries Project on Serial Prices” (Washington, DC, June 1989).
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e Consistent performance
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reaction conditions
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» More protocols for
specific situations
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perienced technical
support.

USB believes Sequenase®
Version 2.0 T7 DNA Polymer-
ase is the best enzyme and
reagent system for DNA
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seguencing enzymes:
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your convenience. But, we
believe Sequenase® Version
2.0, the system of choice,
should be your choice.

I. Our unconditional

guarantee:

If you try Sequenase® Version
2.0 or Sequenase® and are
not satisfied, we will replace
it (with either version of
Sequenase® T7 DNA Poly-

merase, Klenow, AMV RT, or

Let the facts speak for them-
selves — you make the deci-
sion in your lab under your
conditions. There are no
catches. At USB, quality
science guarantees your
satisfaction.
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Taq DNA Polymerase at your
option) or refund your money.
Il. Our free trial offer —
the conclusive proof:
We want you to be the judge.
If you are using another prod-
uct for sequencing in your lab,
we will provide you with
afree Sequenase® Ver-
sion 2.0 evaluation kit.
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FIGURE 1.

Figure 1.
Sequence of strong secondary structure region
in M13mp7 using Sequenase® Version 2.0.

Figure 2.
DNA Sequence generated with Sequenase®
Version 2.0.

write USB at P.O. Box 22400,
Cleveland, OH 44122. Contact
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human history than the genetic relation-

ships.” They do not specify, however, any

basis for their belief. Our data provide the

first evidence that “much later” translates on

average into a factor of 5 or 10. Genetic data

indicate that most human linguistic phyla

known today must have arisen approximate-

ly 25,000 to 8,000 years ago, while Khoi-

san, Indopacific, and Australian arose per-

haps 30,000 to 50,000 years ago. In con-

trast, modern humans are more than

100,000 years old. While our dates for the

origin of linguistic phyla seem more con-

vincing than the few statements in the lin-

guistic literature, they do not necessarily
disagree with them.

L. CAVALLI-SFORZA

Department of Genetics,

Stanford University, Stanford, CA 94305

A. P1azza

Dipartimento di Genetica,

Biologia e Chimica Medica,

Universita di Torino,

10126 Torino, Italy

P. MENOZzI

Instituto di Ecologia,

Universita di Parma,

4311 Parma, Italy

J. MOUNTAIN

Department of Genetics,

Stanford University
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Erratum: In Eliot Marshall’s article “Bomb factories of
the 21st century” (News & Comment, 20 Jan., p. 305), it
was erroneously reported that the De};:amnent of Energy
gtoposed to close down the Mound Facility in Miamis-

urg, Ohio. In fact the department suggested shifting all
radiation-related work (amounting to 30% of the total)
to other sites.

Erratum: In figure 3B (BI 699) of the report “Calichea-
micin ' and DNA: Molecular recognition process
responsible for site-specificity” by N. Zein e al. (12 May,

. 697), the stereo pair was incorrectly printed and
inverted. The correct representation is a mirror image of
what was shown.
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MEDISEARCH ™
$149.00 ppd
(CA residents, add area sales tax)
Available from:
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International Development

Announcement of
Malaria Vaccine Research &
Development
Request for Applications
[RFA-ST/H-89-001]

Background. For more than 20 years,
the United States Agency for Interna-
tional Development (A.LD.) has sup-
ported a program of applied research in
malaria vaccine development. Currently,
the primary research foci of the Malaria
Vaccine Research & Development
Project include:

—the identification and characteriza-
tion of malaria parasite antigens, with
emphasis on asexual, sporozoite, and
liver stages of the parasite by im-
munochemical and/ or molecular
biological methods, for development of
vaccine candidates;

—the elucidation of the importance of
identified antigens and B-cell and T-cell
epitopes in providing a protective immune
response in naturally acquired human
malaria and in relevant animal models, in-
cluding appraisals of strain specificity of
protective immunity;

—the elucidation of humoral and cel-
lular effector mechanisms of protective
immunity to malaria and the develop-
ment of in vitro correlates of protective
immunity;

—the modification of the structure
and/or mode of presentation of antigens,
which have been shown to have a role in
protection, in an attempt to increase
their ability to induce a protective im-
mune response;

—the testing of vaccine candidates for
immunogenicity, safety, and efficacy in
appropriate animal models, including
non-human primates.

Proposals. A.LD. is soliciting proposals
for Cooperative Agreements describing a
program for malaria vaccine research. In
general, the range of activities requested
in the RFA is as outlined above.
However, there is a special interest in
proposals whose major emphasis is on
development of vaccines that induce
responses mimicking natural immunity
(i.e., a state characterized by protection
from disease but not necessarily from
infection) thus allowing restimulation
of immunity through natural exposure
to parasites. It is the intent of A.LD. to
support 3-year research programs.
Only U.S. institutions are eligible for
these grant awards.

Applications. The American Institute
of Biological Sciences (AIBS) will
process all applications. Proposals
must be received by September 1,
1989. The complete RFA and detailed
information on the application process
may be obtained from:

American Institute of Biological Sciences
1800 North Kent Street (Suite 930)
Arlington, Virginia 22209

fax: 703-527-4404
- )
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for protein chromatography.

Contact your nearest representative and ask about
the new DfB systems. It’s a safe investment that you
won’t regret.

We belp you manage biomolecules.
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BLOOD CELL GROWTH FACTORS:

Variability and Management of
Large Marine Ecosystems

Edited by Dr. Kenneth Sherman, Director,
Narragansett Laboratory, National Oceanic and
Atmospheric Administration, and

Dr. Lewis M. Alexander, Director, Center for

Ocean Management Studies, University of
Rhode Island

Large marine ecosystems (LMEs) are being subjected to in-
creasing stress from industrial and urban wastes, aerosol con-
taminants, and heavy exploitation of renewable resources. This
book is a state-of-the-art review of effective means for measur-
ing changes in populations and productivity, physical-chemical
environments, and management options for LMEs. For the first
time, this volume treats LMEs holistically as regional manage-
ment units by bringing together the all too often fragmented
efforts to optimize ocean resources. 319 pp., 1986.

$31.85; AAAS members $25.50 (include
membership number from Science).

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301

Add $2.50 postage and handling for the first book
ordered; 75¢ for each additional book.

Published by Westview Press for AAAS

THEIR BIOLOGY

AND CLINICAL APPLICATIONS
Capri, Italy
October 8-12, 1989

Scientific Organizing Committee

M.J. Murphy D. Metcalf
D.W. Golde F. Takaku
S.C. Clark V. Rizzoli
S. Gorini C. Peschle
e Thirty invited research leaders will present their
latest results.

o Discussions will focus on the challenges of
bringing these cytokines from the bench to the
clinic.

« Proceedings will be published by the International
Journal of Cell Cloning, January 1990.

* Participation is limited.

For information, please contact:

Capri Conference
4100 South Kettering Boulevard

o —
m_ﬂ‘h Dayton, Ohio 45439-2092, USA
(FAX: 513-203-7652)

Organized under the auspices of the Hipple Cancer Research Center,
the Capri Conference is sponsored by the International Menarini
Foundation and supported by Amgen, Behringwerke, Bristol-Myers,
Gardiner-Caldwell, Glaxo, Glaxo (IMB), IC| Pharmaceuticals, Immu-
nex, Kyowa Hakko Kogyo, Merck Sharp & Dohme, Ortho, Sandoz,
Schering-Plough and SmithKline & French Laboratories.

Let
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CAS Search Service®

Act as Your Search Assistant

Does your research hinge on information relating to chemistry,
engineering, or biomedical sciences? Here’s a small sample of what
CAS Search Service can provide:

Comprehensive searches of the current literature — worldwide

® Searches of CHEMICAL ABSTRACTS back to 1907

e Searches of heterocycles in the BEILSTEIN file back to 1830

e Patent family searches in the INPADOC file
e Protein and nucleotide sequence searching, including sequence
information in patents

Let CAS Search Service search for you quickly and confidentially.
Get your results by mail, telefax, or express courier—on paper,
disk or tape.

Return this coupon or call Don Stickel, 800-848-6538, ext. 3707.
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Is protein chemistry
an art or a sciencer

The art
of protein
chemistry is
the experi-
mental design.
The science is the
correct interpretation
of results. Just as the protein chemist
integrates art with science, Applied
Biosystems integrates chemistry and
instrument design with application ex-
pertise to become partners with you in
developing solutions to your problems.
The complexity of the protein
molecule poses a unique analytical
challenge. Applied Biosystems' broad
product portfolio—sequencers,
synthesizers, amino acid analyzers,
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HPLC, high
performance
electrophoresis,
capillary electro-
phoresis—represents
afew of the techniques
needed for structural
elucidation. Leading-edge instrumen-
tation must be combined with clear
insight and intuition to be successful.
Breakthroughs in protein
chemistry derive from intuition and
systematic analyses. Applied Biosystems
recognizes this. We invite you, our

partners in

research, to share

your viewpoint. " Aool
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Ifyou perform
calculations, the answer
is obvious.

MathCAD 2.5.

It's everything
you appreciate about
working on a scratch-
pad—simple, free-form
math—and more. More
power. More accuracy.
More flexibility.

Just define your
variables and enter your
formulas anywhere on the screen. MathCAD
formats your equations as they’re typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them—
in real math notation, as numbers, tables
or graphs.

MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add
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text anywhere to
support your work,
and see and record
every step. You can
try an unlimited
number of what-ifs.
And print your
entire calculation as
an integrated docu-
ment that anyone
can understand.
Plus, MathCAD
is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conver-
sions in a completely transparent way.
Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.
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Requires IBM PC® or companble 512KB RAM graphlcs card.
IBM PC® |
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But don’t take our word for it — just ask the
experts.

PC Magazine recently gave MathCAD
their Editor’s Choice Award. They described it
as “everything you have ever dreamed of in
amathematical toolbox.” And when compared
to the competition, it was “MathCAD by a mile.”

But we didn't stop there. MathCAD 2.5 is a
dramatically enhanced version of MathCAD 2.0.
MathCAD 2.5 has improved numerical analysis,
three-dimensional plotting, and HPGL file import
from most popular CAD programs, including
AutoCAD? And for Macintosh® users, there’s a
MathCAD version 2.0 just for you.

See MathCAD at your local software dealer,
or call MathSoft. For information, or a free demo
disk, call 1-800-MATHCAD (in MA, 617-577-
1017). Buy MathCAD 2.0 between 5/1/89 and
6/16/89, and get a FREE version 2.5 upgrade
(regular upgrade cost is $99 through 6/30/89,
and $149 thereafter).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139





