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BECKMAN

Big News for the TL-100
Benchtop Ultracentrifuge

The Beckman TL-100 Ultra-
centrifuge —with a choice of
fixed angle, swinging bucket
and vertical tube rotors—has
become the preferred way to
separate small sample volumes,
typically taking only one-fifth
the time required by floor-model
ultracentrifuges.

Now a new rotor, the TLA-100.3,

brings even more capabilities
to benchtop ultracentrifugation.
Larger Capacity

The rotor spins six open-top
tubes that hold 3 mL each, triple
the volume of any other TL-100

open-top tube. The fixed angle
rotor also can run six 3.5-mL

Quick-Seal® tubes for a maximum
capacity of 21 mL..

Higher Performance

At a top speed of 100,000 rpm,
the TLA-100.3 generates forces
of 541,000 g (vs. a previous high
of 436,000 g) and has a k factor
of 16.5 for fast, efficient runs.

Microcentrifuge Tubes

With adapters, the new rotor
also can spin 1.5-mL conical-

bottom microcentrifuge tubes at
speeds to 50,000 rpm —ideal for
pelleting subcellular fractions
and DNA or protein precipitates.
You'll find the 30°-angle titanium
rotor usetul for plasmid preps,
protein binding studies and
mRNA studies too.

Big NEWS! For the complete
story on the TL-100 benchtop
ultracentrifuge, its rotors, tubes,
accessories and applications,
write Beckman Instruments, Inc.,
Spinco Division, 1050 Page Mill
Road, Palo Alto, CA 94304.
Offices worldwide.

BECIKMAN
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with the ACAS 470 (Anchoti
Analysis and Sorting) brin
to discovery in cell biology. Fagu
laser beam where you want it fg
® fluorescence excitation
® photobleaching

® photoactivation

® cell surgery

® cell ablation

without disturbing the
extracellular environ-
ment and attachment

of cells.

Computer-
Controlled
Stage
Movement
allows precise and
automatic targeting o!
laser beam. Stage speed provides for rapid
sorting of cell monolayers in culture. Stage
coordinates can be used for repositioning

with the high accuracy necessary for automated
sequential
cell analysis.

By integrating computer-controlled laser
illumination and stage movement, the ACAS
470 lets you explore new frontiers in cell
research. Now you can automatically isolate
® subpopulations of cells

® mutant cells

® transfected cells

for propagation or analysis.

© 1986, Meridian Instruments, Inc.

Now you can use fluorescence to |

quantitatively measure

® orientation and localization of
cellular components

® cell-cell interactions

® fluorescence redistribution
after photobleaching (FRAP)

® cell subpopu-
lations

and much more.

Isolate cells for
propagation or
is

Cell Sorting of anchorage-dependent
cells is now possible with the ACAS 470.
Selective sorting is achieved by destroying
unwanted cells via the laser beam, or by
physical separation through a unique cookie-
cutter selection method. In this way,
homogeneous cell progeny can be obtained
from a heterogeneous cell[population.

Quantitative
Fluorescence Study el
An alys i s 1ni 10ns

is optimized with the ACAS 470. Cells are
imaged for convenient manual or automated
interaction. For fluores-
cence analysis, the ACAS
470 sequentially exposes
only small areas of a cell
to brief laser pulses. The
resulting fluorescence

Perform quantita-

erosence  represents emitted light

numbers ofcells  from targeted fluorescent
molecules, giving
three-dimensional
information.

Analyze
fluorescent
images

Circle No. 216 on Readers’ Service Card

Convenient Software
that is easy to learn and to use is the heart
of the ACAS 470. Experimental parameters
are set, data are accessed and the stage is
controlled through an alphanumeric keyboard
or hand-held mouse. The CRT screen
displays collected data,
results, menus and
prompts for
greater user
interaction.

Are you considering
instrumentation for

CELL SORTING?
FLUORESCENCE ANALYSIS?
TALK WITH US! Only the ACAS 470
brings the methods of cell sorting and

analysis to cells in culture. Call collect,
(517) 349-7200, for more information.

MERIDIAN

Bringing Analytical Power to
the Cell in Culture
Meridian Instruments, Inc.

2310 Science Parkway
Okemos, Michigan 48864
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M. SCHOLER
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Image of comet P/Giacobini-Zinner taken 22 August 1985, 0934

U.T., using the Catalina 154-cm telescope of the University of Arizona
Observatories. It is taken with a Charge Coupled Device (CCD) electronic
camera using a visual (V) filter (center wavelength 5500 angstroms). The
exposure time was 1 minute and the field of view of the picture is roughly 8
minutes of arc. See page 353. [Uwe Fink, Al Schultz, and Mike DiSanti, Lunar
and Planetary Laboratory, University of Arizona, Tucson, AZ 85721]
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BIOSYSTEMS UPDATE

Finally, high quality DNA/RNA

can be automatically extracted from
tissues, cells, plasmids and viruses.

Introducing the first Nucleic Acid Extractor*

| SOURCE MATERIALS (A230/Az60) (Az60/A2s0)

SPECTROPHOTOMETRIC PRODUCT PURITY ANALYSES
PHENOL+ PROTEIN PROTEIN

1 Human lymphocytes, purified 0.45 1.87

Human fibroblasts, cell culture 0.52 1.83

Human lymphocytes/granulocytes, crude 0.43 1.83
Rat liver nuclei, crude 0.47 1.85
Rat liver, whole homogenate 0.58 1.85
E. Coli, JM 101, log phase 0.45 1.88
M13, mp8, PEG pellet 0.50 1.77
Phage Lambda DNA 0.46 1.83

The new Model 340A Nucleic Acid Extractor*
automatically extracts and purifies DNA or RNA
from tissues, cells, plasmids and viruses. It en-
sures the consistent quality of your extracted
product and eliminates tedious manual proce-
dures. This instrument-reagent system is based
on an extensive investigation of nucleic acid
extraction. Three advantages of the Model 340A
system are:

® The composition of the Applied Biosystems
Lysis Buffer provides rapid digestion of proteins
by Proteinase K and quick phase separation;

® A high purity, pre-mixed phenol-chloroform
reagent that attaches directly to the instrument
eliminates handling of this toxic corrosive liquid;
and

® A choice of final purification by either ethanol
precipitation or dialysis.

Proven, Quality Product

DNA isolated with the Model 340A standard
protocols has been assayed by UV absorption
which confirms the absence of phenol and pro-
tein in the final product. In addition, gel electro-
phoresis confirms that the DNA can be cut by
restriction endonucleases.

*Patents pending

Genomic DNA in the range of 160 kb can be
routinely isolated. To eliminate cross-contami-
nation between samples, the system is automat-
ically purged with hot 6N nitric acid.

Easy to Operate and Program

Users can select standard methods which are
included with the 340A to process such source
materials as blood, liver and plasmids. For other
materials, users can easily develop their own
methods using the Extractor's easy-to-follow
software.

Multiple Sample Capability

The Model 340A can extract DNA or RNA from
eight samples simultaneously. The time re-
quired varies from 1Y%z hours for plasmids to
three hours for liver. Final purification by ethanol
precipitation requires only 30 minutes. Dialysis
can be completed overnight with the Applied
Biosystems Model 345A Dialyzer which auto-
mates previously time-consuming buffer changes.

For More Information...

Contact your local Applied Biosystems repre-
sentative, the nearest office listed below or in-
dicate reader service number 404

Amlled

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Dr., Foster City, CA 94404 - (415) 570-6667 * (800) 874-9868 - In California (800) 831-3582 « Telex 470052

APPLIED BIOSYSTEMS, LTD., Birchwood Science Park, Warrington, Cheshire, United Kingdom + 0925-825650 - Telex 629611
APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany » 06157-6036 + Telex 4191746




Limiting space-based
military systems '

N arms-control agreement that

limits antisatellite systems, both

space-based and ground-based,
could be effective because compliance
with the terms of the agreement could
be verified (page 336). Military space
systems, including satellites, ground sta-
tions, and clectronic links, vary in their
vulnerability to attack depending on the
height of the satellite orbits, the “hard-
ness” of materials and design, and the
susceptibility of sensors to jamming and
of the clectronics to damage or false
signals. If target satellites are hardened,
cffective  laser antisatellite  systems
would have to be quite large and dis-
tinctive, and thus their testing and de-
ployment would be verifiable. Other
antisatellite threats could be alleviated
by “rules of the road” that would gov-
ern space usc. May recommends com-
bining arms-control treatics (banning
both ground-based and space-based
antisatcllite  weaponry) and passive
countermeasures  (hardening  existing
satellites, developing rules of the road)
for safeguarding space-based systems.

Translocation and
translation uncoupled

ROTEIN translocation (movement

through ccllular membranes) 1s a

process that, in higher cukaryote
systems, is normally tightly linked spa-
tially and temporally to protein transla-
tion (the construction of a protein from
information in the cell’s genetic materi-
al) (page 348). Perara et al. uncoupled
translocation from translation for two
proteins, one that is normally secreted
and onc that is normally integrated into
cell membranes. The proteins were en-
ginccered so that they could attach to the
membranes and be transported, could
not grow longer because inhibitors of
clongation were used, and could not be
released from the ribosomes (the en-
gines of protein synthesis) because ter-
mination scquences that signal release
under normal circumstances were de-
leted. Translocation depended on con-
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tinuous association of the protein chain
with the membrane system and was a
process that required cnergy. It appears
to be driven by proteinaceous machin-
ery in the membrane system of the cell.
The ribosomes were found to be impor-
tant structures for maintaining the
translocation-competent - state.  Addi-
tional details of the translocation pro-
cess, such as whether proteins  are
pushed or pulled through membranes,
can now be studied.

Carcinogenesis in
epithelial cells

IGHTY percent of human cancers

arc thought to arise from cpithe-

hal cells; thus, an epithelial cell
culture system is a crucial tool for study-
ing the genetic and cellular changes that
take place in cells during malignant
transformation and the ways in which
carcinogens and oncogenes induce the
process (page 385). Rhim et al. describe
the establishment of an epithelial cell
line first immortalized by exposure to
DNA tumor viruses and then trans-
formed by cxposure to carcinogens.
Growth and morphologic characteris-
tics of the cells resembled those of ma-
lignant cells after exposure to the virus-
carcinogen combination. Within a
month of being injected into mice, the
transformed cells induced tumors in the
animals; these carcinomas contained
cells of human origin. This system will
be uscful in evaluating the carcinogenic
potential of environmental chemicals
and for studying what genes are activat-
ed and suppressed in the multistep
process leading to malignancy.

Comet Giacobini-Zinner
encounters ICE

EPTEMBER 11, 1985 was a histor-
ic day for comet studies: it was the
day of the first encounter between
a spacecraft and a comet (pages 353—
385). Comet Giacobini-Zinner (cover),
known since 1900 and orbiting with a
6.5-ycar period, was moving at 38.3
kilometers per seccond when the Inter-

national Cometary Explorer (ICE) flew
through its tail. ICE was launched in
1978 as a joint venture of the European
Space Agency and NASA to study the
interaction between the solar wind and
Earth’s magnctosphere. Its encounter
with Giacobini-Zinner was not in the
original plan; this clever afterthought
(icing on the cake) took the spacecraft
50 times as far from Earth as it had been
designed to go. Some of its 13 instru-
ments collected and transmitted data
that arc helping in the characterization
of the interactions between the solar
wind and the comet, including identifi-
cation and velocity measurements of
ions and other particles in the tail and
measurements of the strength and ori-
entation of magnetic ficlds associated
with the tail. ICE has just observed
Comet Halley, although not at such
close range, and some comparisons of
features of the two comets will now be
possible.

Senescence factor

LD cells contain  messenger

RNA molcecules that are associ-

ated with their diminished ca-
pacity to proliferate (page 393). Com-
parable RNA molccules are not detect-
ed in healthy young cclls, but are detect-
ed (th0u0h in much lower abundance
than in the old cells) in quiescent young
cells deprived of growth factors. Lump-
kin et al. show that, when the sencs-
cence-associated RNA is microinjected
into healthy young cells, cell division is
inhibited. The RNA may promote cel-
lular senescence by directing synthesis
of a protein that inhibits DNA synthesis
and cell division. Tumors, in contrast,
may be immortalized if the RNA, its
protein, or its gene is somchow altered.
With the RNA in hand, screening for
the gene is now feasible. Characteriza-
tion of the senescence-associated mole-
cules and an understanding of their
regulation may provide an explanation
for the range of proliferative behaviors
possible for cells: inhibited proliferation
in aging cclls, regulated proliferation in
normal cells, and unchecked prolifera-
tion in tumor cells.
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From our local star to the ends
of the universe . ............

ASTRONOMY &

ASTROPHYSICS

This volume contains 24 articles published in Science between 1982-84,
ranging from the solar system to the pulsars at the very edge of the observ-
able universe. Research techniques and instruments described cover such
diverse topics as proton decay, the Very Large Array, and the planned
Space Station as a platform for future experiments.

Each article is self-contained, yet as a whole, the volume reveals a broad,

coherent, and contemporary picture of our astronomical universe. Selected
for their depth of coverage and breadth of topics by Morton S. Roberts, past
Director of the National Radio Astronomy Observatory, these articles are of

interest to the entire scientific community.

Contents

I. SOLAR SYSTEM
Sun’s Influence on Earth’s Atmosphere and Interplanetary
Space, J.V. Evans

Solar Flares, Proton Showers, and Space Shuttle, D.M.
Rust

Cosmic-Ray Record in Solar System Matter, R.C. Reedy,
J.R. Arnold, D. Lal

Ultraviolet Spectroscopy and Composition of Cometary
Ice, P.D. Feldman

1.  STRUCTURE AND CONTENT OF THE GALAXY
New Milky Way, L. Blitz, M. Fich, S. Kulkarni
Most Luminous Stars, R.M. Humphreys and K. Davidson

Chromospheres, Transition Regions, and Coronas, E.
Béhm-Vitense

Interstellar Matter and Chemical Evolution, M. Peimbert,
A. Serrano, S. Torres-Peimbert

Formation of Stellar Systems from Interstellar Molecular
Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon

Binary Stars, B. Paczyriski

Dynamics of Globular Clusters, L. Spitzer, Jr.
Magnetic Activity of Sunlike Stars, A.H. Vaughan
Stars, Their Evolution and Stability, S. Chandrasekhar

Ill.  GALAXIES AND COSMOLOGY

Most Distant Known Galaxies, R.G. Kron
Galactic Evolution...K.M. Strom and S.E. Strom
Rotation of Spiral Galaxies, V.C. Rubin

Quasars and Gravitational Lenses, E.L. Turner
Windows on a New Cosmology, G. Lake

Origin of Galaxies and Clusters...P.J.E. Peebles
Jets in Extragalactic Radio Sources, D.S. DeYoung
Quest for Origin of Elements, W.A. Fowler

Dark Night-Sky Riddle...E.R. Harrison

IV. INSTRUMENTATION

Radio Astronomy with Very Large Array, R.M. Hjellming
and R.C. Bignell

Space Research in the Era of the Space Station, K.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95
Softcover $17.95, AAAS member price $14.35

ISBN 0-87168-311-3
ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage
and handling per order; allow 4-6 weeks for deliverv.

304 SCIENCE, VOL. 232



American A for the Adv t of Sci
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
flicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, all ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: William D. Carey
Editor: Daniel E. Koshland, Jr.

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences); Gardner
Lindzey (Social Sciences)

EDITORIAL STAFF
Managing Editor: Patricia A. Morgan

Assistant Managing Editors: Nancy J. Hartnagel, John E.
Ringle

Senior Editors: Eleanore Butz, Lawrence |. Grossman, Ruth
Kulstad

Associate Editors: Martha Collins, Sylvia Eberhart, William
Greaves, Barbara Jasny, Katrina L. Kelner, Edith Meyers
Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Linda Heiser-
man

This Week in Science: Ruth Levy Guyer

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head, Caitilin Gordon,
Barbara E. Patterson

Copy Desk: Isabella Bouldin, chief; Mary McDaniel, Sharon
Ryan, Beverly Shields

Production Manager: Karen Schools

Graphics and Production: John Baker, assistant manager;
HoIIy Bishop, Kathleen Cosimano, Eleanor Warner

Covers Editor Grayce Finger
M ipt Sy ly

William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; Mark H.
Crawford, Constance Holden, Eliot Marshall, R. Jeffrey Smith,
Marjorie Sun, John Walsh

Research News: Roger Lewin, deputy editor; Deborah M.
Barnes, Richard A. Kerr, Gina Kolata, Jean L. Marx, Arthur L.
Robinson, M. Mitchell Waldrop

European Correspondent: David Dickson

BUSINESS STAFF

Associate Publisher: William M. Miller, Il

Business Staff Supervisor: Deborah Rivera-Wienhold
Associate Business Supervisor: Leo Lewis

Membership Recruitment: Gwendolyn Huddle

Member and Subscription Records: Ann Ragland

Guide to Biotechnology Products and instruments Editor:
Richard G. Sommer

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Production Manager: Donna Rivera

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

Sales: New York, NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873): Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); Beverly Hills, CA 90211: Winn Nance, 111 N. La Cien-
ega Blvd. (213-657-2772); San Jose, CA 95112: Bob Brind-
ley, 310 S. 16 St. (408-998-4690); Dorset, VT 05251: Fred W.
Dieffenbach, Kent Hill Rd. (802-867-5581).

Instructions for contributors appears on page xi of the 28
March 1986 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500.

Advertising correspondence should be sent to Tenth Floor,
1515 Broadway, NY 10036. Telephone 212-730-1050.

18 APRIL 1986

18 APRIL 1986
VOLUME 232
NUMBER 4748

SCIENCE

Survival Politics: Science and the Budget Dilemma

t the 11th AAAS Research and Development Colloquium (26 and 27 March) in

Washington, D.C., the hearts and minds of the 400 participants were riveted on the

wondrous workings of Gramm-Rudman-Hollings, a.k.a. the Deficit Reduction Act
of 1986. No government speaker could predict the outcomes of the standoff between
Congress and the Administration, much less the extent of the damage likely to befall funding
for rescarch and development. The good news was that the worst has already happened for
the 1986 budget; the bad news was that under some scenarios the blow in 1987 could be
much more damaging.

Not for the first time, the audience at the colloquium was advised to practice up on the
martial arts, to climb into the ring and fight for their scientific lives, interests, and projects.
The complaint is that legislators rarely hear from the scientists, who forget that reminders of
their voting power are efficacious in inspiring legislators to do the right thing. There is a
point to this, in that members of Congress are seldom visited by their scientific constituents
during the long recesses when fence-mending and opinion-sounding are practiced. On the
other hand, there is no lack of evidence that some universities have discovered the value of
professional lobbying in persuading legislators to tuck money for special research facilities
into appropriations bills. But the question is whether, in the long run, much semblance of
balance and scientific merit in the conduct of research could survive the close and inelegant
combat that pressure politics sooner or later becomes. It is one thing to systematically
inform legislators about the consequences of allowing our scientific and engineering assets
to depreciate with the concomitant danger to U.S. technological leadership, but quite
another to employ the muscular tactics of the organized voting bloc. Perhaps a middle
ground is to learn to thank legislators when they do stand up for science.

All this said, it is apparent that the overwhelming consensus for public investment in
R&D is insufficient to avert damage to what Frank Press called the “ecology” of the research
system in his remarks at the colloquium. In much of the ensuing discussion participants
struggled with the question of the research community’s ability to agree internally on
strategies to preserve the core strengths of the system, as support dwindles. Here the issues
pile up quickly: the upthrust of funding for defense-applied R&D while support for the
nondefense sector rapidly ebbs; allocations to university-based special research centers as
opposed to project support; the inevitable consequences of terminating support for student
education; the displacement implications of costly megaprojects relative to general purpose
research; and the fading chance to put a floor under the existing reinvestment deficit in the
tools and facilities for research. Answers to these complex and confusing issues and to
science’s ability to find answers were not visible. But there was a strong sense that unless
science produces some answers soon, government will produce them under the forcing
pressures of its fiscal problems and its mainstream priorities.

Lost and unnoticed in the blizzard of the budget numbers is a significant data point. By
the fifth year of the deficit-reduction plan now engraved in law, the discretionary region of
federal expenditures—the area in which civil R&D reside—is programmed to fall to only 7
percent of total spending. The sleeper is that nondefense R&D will then occupy a startling
fourth of the small discretionary pie. Here lies trouble, because such a conspicuous share of
the controllable fraction of the budget is bound to draw heavy fire from every interest group
that is feeling hunger pains.

At risk is the broad national consensus, supported by this Administration and all others
since World War II, that strong financial support for basic research is not only critical to
national strength but the almost exclusive responsibility of the federal government. If this
can be reaffirmed by the President and Congress amid the confusion surrounding Gramm-
Rudman-Hollings, the financial basis for the consensus can be stabilized. It is urgent for the
scientific community to remind our political leaders of this and assist in the process of
setting priorities. The clock is running.—WiLLIAM D. CAREY and J. THOMAS RATCHFORD
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The monoclonal

purification machine

Bio-Rad’s new MAPS™
Preparative System 100.

tisn't quite correct to callita machine.
But the System 100 does churn
out a lot of work in a short time. Specif-
ically, it can purify up to 0.5 grams of
monoclonal antibody in under 90
minutes. That adds up to
several grams per day.

he MAPS Preparative

System 100 also offers
these indispensable
advantages:

m Universal technique,
allowing separation of all
antibody classes, including IgG,
IgM and IgA!

® Quantitative recovery of

BIO-RAD MAPS™ (Monoclonal Anti-
body Purification System) Preparative System

100.This complete, fully integrated system combines
software controlled gradient HPLC with automatic

sampling and preparative fraction collection.

antibody activity at high levels of

purity.

m Easy scale-up, using small amounts
of sample for preparative methods
development.

m Automated system for easy
operation and high reproducibility.
m Non-pyrogenic system for
therapeutic applications requiring
high purity antibody.

I n addition, the System 100
comes complete with all mate-
rials needed for methods
development.

W e think it's the ideal
system for the large scale
purification of monoclonals. But

find out for yourself. Call
800-4-BIORAD or contact:

2200 Wright Avenue
Richmond, CA 94804
Telephone (415) 234-4130

Also in Rockville Centre, N.Y, Australia,
. Austria, Canada, Germany, Italy, Japan,

. The Netherlands, Switzerland and the

" United Kingdom.
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® A HEINICKE COMPANY

WALK-IN ENVIRONMEN-
TAL ROOMS 242 standard
sizes. Unlimited custom
systems. prefabricated

urethane insulated modular
wall panels make field in-

. stallation easy. Panels with
fiberglass insulation which
can be fabricated to
custom shapes also
available. Precise systems
for control of temperature,
humidity, illumination.
Many applications.

The climate is right for you
with a Hotpack walk-in room

Hotpack custom controlled environment walk-in rooms
can be whatever you want them to be. Program a wintry
blast, desert or a rain forest depending on your scientific
requirements. No one else offers as much experience
with environmental rooms. You're in control. Call Hotpack
today for your FREE literature packet.

Hotpack works...with you...direct. Custom systems? Modifications?
We'll engineer to your needs. Call us toll free

800-523-3608

or 215-824-1700 in Pennsylvania
H 10940 Dutton Rd. Philadelphia,
Hotpack Corporation " %2 .t g ey
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BURN YOUR REFERENCE GCARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

[J Maintains a data base of references

O Searches for any combination of authors, years of publication,
reference title (or any words in the titls), and topics covered
by the reference

(O Formats bibliographies exactly as you want them
O Alphabetizes references 0 Menu driven dialogue
[0 Abbreviates journal titles O Compact storage format

O Runs on any video terminal (J 20 lines of comments for
and printer each reference

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

RT-11, TSX-Plus, RSX-11,P/0S . .. ... 3250“
VAX/VMS (nativemode) ............ 3350“
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MANUAL 81500 & DEMO sznw
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500
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GRAPHICS TOOLS
for the IBM PC

FORTRAN/Pascal tools: GRAFMATIC (screen graphics)
and PLOTMATIC (pen plotter driver)

These packages provide 2D and 3D plotting capabilities
for programmers writing in a variety of FORTRAN/Pascal
environments. We support MS, R-M and IBM FORTRAN
and more. PLOTMATIC supports HP or Houston Instru-
ment plotters.

Don’t want to program? Just ask for OMNIPLOT! Menu-
driven, fully documented integrated scientific graphics.
Write or call for complete information and ordering in-
structions.
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FIFTH SUMMER SYMPOSIUM IN
MOLECULAR BIOLOGY

THE NUCLEUS

The Pennsylvania State University
JULY 30-AUGUST 1, 1986

KEYNOTE: Joseph Gall

NUCLEAR STRUCTURE AND ASSEMBLY:
G. Blobel, D. Coffey, W. Franke, J. Newport

NUCLEAR STRUCTURE AND FUNCTION:
L. Hartwell, J. Sedat, M. Kirschner, R. Schlegel

CHROMOSOME STRUCTURE AND EXPRESSION:
J. Carbon, E. Blackburn, B. Hamkalo, K. Nasmyth

NUCLEAR TRANSPORT:
D. Forbes, C. Dingwall, A. Smith, C. Feldherr

Supported by Industrial Affiliates of the Penn State Cooperative Program
in Biotechnology
Bethlehem Steel, IBM, U.S. Air Force Office of Scientific Research

and by the Ben Franklin Partnership Challenge Grant Program for
Technological Innovation, Commonwealth of Pennsylvania

For information on poster presentations and registration, contact:

Dee Reeves, Symposium Program Coordinator
Fifth Summer Symposium in Molecular Biology
208 South Frear Laboratory

The Pennsylivania State University

University Park, PA 16802

Telephone: 814-863-3696
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Introducing the new Mettler PM with DeltaTrac.
Designed to keep you and your weighing on track.

- The new Mettler PM precision balance built-in apphcatton software
with DeltaTrac prepares your lab for the weughmg percentage determination,
future. From simple weighing today,to  piece counting, and unit conversions.
sophisticated robotic systems tomorrow, For simple weighing or integrated
the PM is all the balance you need. into an automated lab, the Mettler PM
The PM introduces Mettler Deltalrac. _ with Deltalrac gives you unlimited
DeltaTrac’s active display monitors W/ opportunity.
balance capacity and guides you == Take a step into the future
through the weighing process. %/%‘N\% with the new Mettler PM. Nine
Making your work easier. Keeping "W models, capacities from 110 to
you and your weighing on track. 4100 g, readabilities from 0.001 g to
Formulating is fast and accurate. 0.1 g. For a copy of our 24 page
DeltaTrac’s new electronics virtually PM series balance brochure contact
eliminate lag-time. You get a true reading  Mettler Instrument Corporation,
while you pour, not while you wait. Box 71, Hightstown, NJ 08520.
Inside the PM’s rugged shell we've Tel. 1-800-257-9535.

Analyticaland Precision Balances O Industrial PrecisionScales OO Thermal, Titrationand Density Instruments [0 Nationwide Service
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There is a faster way to get from problem
to solution. A way to reduce development
time, simplify maintenance, improve accu-
racy. A way to measurably increase pro-
ductivity by selecting from hundreds of
complete, fully tésted mathematical and
statistical FORTRAN subprograms:

IMSL subroutine libraries
_Comprehensive, economical, and sup-

ported by the world’s leading supplier of
FORTRAN libraries for mathematics
and statistics.

Calling a routine from an IMSL library is
faster than writing it. 1t's a simple fact, but it
can mean a big improvement in the produc-
tivity of both people and computers. It's why
professional problem solvers in more than 60
countries have chosen IMSL libraries as their
standard resource for FORTRAN programming.
IMSL libraries get you to the solution faster.

Return this coupon to:

IMSL Sales Division

2500 ParkWest Tower One

2500 CityWest Boulevard
Houston, Texas 77042-3020, USA.
Telephone: (713) 782-6060

Telex: 791923 IMSL INC HOU

In the U.S. (outside Texas) call toll-free

1-800-222-IMSL.
O The IMSL Library  [J MATH/PC-LIBRARY
[J SFUN/LIBRARY ] STAT/PC-LIBRARY

Name

Department

Organization

Address

City Postal Code

Area Code/Phone

Telex

Computer Type SCI8604

®
Problem-Solving Software Systems
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Broad Scope.

IMSL libraries provide the most compre-
hensive selection of mathematical and
statistical FORTRAN subprograms avail-
able. In almost any numerical programming
application, IMSL libraries will meet your
current and future needs with over 700
high-quality subprograms.

Standard User Interface.

Uniform calling conventions and docu-
mentation for all supported computer envi-
ronments make IMSL libraries easy to learn
and easy to use. Programs developed using
IMSL libraries are much simpler to de-bug
and maintain than programs containing
undocumented, non-standard or unveri-
fied code.

Wide Compatibility.

IMSL libraries are affordably priced and
compatible with most computing environ-
ments, from supercomputers to personal
computers. Making IMSL libraries avail-
able on all of your computer systems can
expand development flexibility and enhance
application portability in your multiple-
computer environment.

Comprehensive Support.

IMSL product support includes expert
consultation, regular software enhancement,
and maintenance. These services are per-
formed entirely by IMSL personnel to ensure
quality and consistency. IMSL’s systematic,
comprehensive support is the best way to
protect the value of your software
investment.

Accuracy and Reliability.

IMSL subroutines are designed, and exhaus-
tively tested, for accuracy and reliability—
and continually verified through thousands
of hours of computation by customers around
the world. Using IMSL libraries not only
increases productivity, but can also enhance
the accuracy and robustness of your programs

and applications.

The IMSL Library Over 500 mathematical and
statistical subroutines
MATH/PC-LIBRARY  Subroutines for mathematical
applications (for IBM personal
. computers)
STAT/PC-LIBRARY Subroutines for statistical
: analysis (for IBM personal
computers)
Subprograms for evaluating
special functions

SFUN/LIBRARY
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