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SUPErUSIoN
Revolution!

Introducing the Brandel Superfusion 20—the first fully automated system for radioactive tagged ligand release studies.

## Multi-channel design allows simultaneous perfusion of up to 20 tissue samples with up to 6 different reagents B Stimulation can
be chemical only, or chemical/electrical. Optional electrical stimulation is variable from 0-20 milliamps per channel @ Features
computer control, manual operation, or manual interrupt with automatic resume @8 Microprocessor-controlled timing, flow rates, and
sequence of events ensure accuracy and consistent procedure M Menu-driven software allows easy set-up, modification, verification,
storage and retrieval of test parameters. Test status is displayed on-screen, including time left in current event 8 Reagent and reaction
environments are water-jacketed for optional temperature control @ Provision for automatic gassing of reagents & Variable pump
speeds E# Optional syringe ports permit injection of additional reagents directly into the reaction chamber 8 Superfusion20A perfuses
up to 20 samples for collection into standard 20 x 20 racks of 5-7ml vials B Superfusion20B perfuses up to 18 samples for collection
into Beckman Scintillation Racks (18 x 18) of 5-7ml vials &

Orders are now being accepted, and requests for custom capabilities are being considered on an individual basis. Please contact
Brandel for further information.

- ; /A ‘ B o
Harvesters [J Automatic Deposit and Dispensing Systems [T Beckman Compatibles (] Superfusion20 (] Supplies
8561 Atlas Drive (] Gaithersburg, MD 20877 USA (I Phone: (301) 948-6506 {1 Telex: 898083 (] Fax: (301) 869-5570

Orders: (1) 800-678-1558
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THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

CSS

COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS

A powerful, comprehensive, elegant, and super-fast statis-
tical package for IBM (PC, AT, PS/2) and compatible
computers. B The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli-
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). l CSS features compre-
hensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Nomparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANOVA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidi-
mensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. W All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). B All
(CSS screen output is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in a Scroll-
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll-
sheets™ can be instantly aggregated, combined, compared,
plotted, printed, or saved. M The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Sym-
phony, dBII, dBIII +, DIF, SYLK, .. .)and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro-
grams (Aldus, Ventura). B CSS data files can be as large as
your operating system (DOS) allows; 0S/2 version coming
soon. M CSS precision exceeds the standards of all common
precision benchmarks, B Technical note: The CSS user
interface and all IO were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran. B $495 (plus
$5 sh/h); 14-day money back guarantee.
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StatSoft

2325 East 13th Street = Tulsa, 0K 74104 = (918) 583-4149
Fax: (918) 583-4376
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Tricoordinate mercury
complex

HE mercury resistance proteins
I (MerR) of bacteria have a high
affinity binding site for mercury.
When they sense excess mercury inside
the cell, they activate a number of genes
that produce proteins that act to
“cleanse” the environment, converting
the extremely toxic Hg(II) ion to the
less toxic and volatile Hg(0) metal
form. Helmann et al. found that three
highly conserved cysteine residues—
those in positions 79, 114, and 123 of
the MerR protein of Bacillus—are neces-
sary and sufficient for the formation of a
protein-Hg(II) ion complex (page
946). The MerR protein is a dimer of
two identical polypeptides and has a
total of eight cysteine residues; binding
studies with a series of proteins in
which cysteine residues were changed
to alanines showed that an active com-
plex requires that two of the residues—
114 and 123—are present on the same
subunit while residue 79 can be contrib-
uted by the second. Only one Hg(II)
ion can bind per dimer, perhaps because
the subunits overlap in such a way as to
preclude simultaneous binding in each.
Although metal complexes that are co-
ordinated by two, four, five, and six
sulfur atoms are relatively common,
those that are coordinated by three sul-
furs are fairly rare.

Predator’s cues and
snail’s pace

HE presence of predatory crayfish

I in the water dramatically alters
life-history characteristics of the
treshwater snail Physella virgata virgata
(page 949). In a predator-free environ-
ment, snails reproduce when their shells
are about 4 millimeters long; the life-
spans of such snails are 3 to 5 months.
If, however, the stream is also inhabited
by Orconectes virilis crayfish, the snails
grow bigger (to double the normal
size), live longer (11 to 14 months),
and reproduce later. Crowl and Covich
find that only when actively preying
crayfish are nearby do these changes
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take place; they attribute the changes to
signals from a water-borne chemical,
most likely a snail protein that has been
degraded by a crayfish enzyme. Alloca-
tion of the snail’s resources away from
reproduction and toward growth and
community survival shows that, like
plants, these snails can be phenotypical-
ly plastic in response to environmental
cues.

Double fertilization in
seed plants

OUBLE fertilization, which was
D considered to be a unique and

defining characteristic of flow-
ering plants (the angiosperms), is in fact
also found in a nonflowering seed plant.
Friedman reports on its occurrence dur-
ing sexual reproduction in a low-lying
green-stemmed desert shrub of the
widely distributed genus Ephedra (page
951). The first fertilization in both an-
giosperms and Ephedra involves union
of sperm and egg nuclei; this fusion
leads to the production of an embryo.
In angiosperms, the second fertilization
involves a second sperm nucleus and
two polar nuclei of the embryo sac (one
of which is a sister nucleus to the egg
nucleus), and this yields endosperm
(nutritive tissue). In Ephedra, the
sperm’s second nucleus fuses with the
sister nucleus of the egg nucleus and,
although the fate of this nucleus is
unclear, it is known that an endosperm
does not form. Phylogenetic studies of
seed plants have indicated that the order
Gnetales, of which Ephedra is a member,
is more closely related to angiosperms
than are other extant orders of seed
plants; double fertilization may have
been a property of the common ances-
tor of the Gnetales and the angio-
sperms.

Channel switching in cell
membranes

ORMONES called atrionatriure-
H tic peptides (ANDPs) are secret-
ed by the heart’s atrial cells.
They alter the electrical and contractile

properties of the heart and also affect
the functioning of the kidney and the
blood volume. ANPs suppress cardiac
electrical activity at both sodium and
calcium channels. Sorbera and Morad
report that sodium ion channels, which
are essential for the excitability of not
only heart cells but also nerve and mus-
cle cells, show increased permeability to
calcium ions when they are exposed to
ANDs (page 969). Normally these
channels have but little permeability to
calcium. It is likely that a conformation
change in the channel, induced by the
binding of ANPs or by an intermediary
protein to an extracellular site, causes
repression of the sodium current, en-
hances calcium permeability, and en-
hances calcium current conductance.
Damping of heart tissue excitability and
contractability thus has an impact on
many types of cells, including those that
secrete the ANDs.

Pace setting brain tissue

ACEMAKER cells that establish cir-
P cadian rhythms in hamsters reside
in the suprachiasmatic nucleus
(SCN) of the hypothalamus of the brain
(page 975). This has been demonstrat-
ed directly by Ralph et al. through a
series of transplantation experiments; in
these studies, SCN tissue was ex-
changed between three types of ham-
sters—normal hamsters whose circadian
rhythms have 24-hour periodicity, clock
mutants whose activity periods cycle
every 20 hours, and heterozygous ani-
mals with a 22-hour period. The SCN
of the host hamster was first functional-
ly destroyed and the animal rendered
arrhythmic; some weeks later and with-
in a matter of days after a small block of
donor SCN was transplanted, motor
rhythmicity resumed. Only a remark-
ably small (1 microliter) volume of tis-
sue was needed for the establishment of
a new rhythmic pattern, and this pat-
tern reflected the period characteristic
of the donor. The lack of any host-tissue
contribution to the rhythm suggests
that, at least in the hamster, the SCN
may serve as the key pacemaker.
u RurH LEVY GUYER
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select the speed and automation

that’s right for you!




Digcover mew golutions

This LC pump
is a dispenser
and diluter,
too.

é

It's a smartpump. Wiz® is more than an
ordinary peristaltic pump. Press three keys
for initial calibration when you first set it
up. From then on, just key in any flow rate
you want, directly in ml/hr. The output
will be within 1% of your selected value.

It’s a dispenser, too. You can key in any
volume—that’s what you’ll get every time
you press the button.

And it’s a diluter. Push a button to take
up any desired volume of sample: push it
again to dispense the sample followed by
any volume of diluent.

- Phone toll free, (800)228-4250.

Isco, Inc.
P.O. Box 5347
ncoln NE 68505
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The Foundation for Advanced Education
in the Sciences, Inc. at the
National Institutes of Heaith announces

MEDICAL
GENETICS: 1990

Bethesda, Maryland — May 17-19, 1990

The three-day course, organized by members of the
NIH Interinstitute Medical Genetics Program, will
include didactic and problem-oriented sessions.

Topics include: gene structure and expression,
chromosome structure, cytogenetics, reverse
genetics, gene mapping, recombinant DNA
techniques in medical genetics, dysmorphology,
inborn errors of metabolism, cancer genetics,
endocrine genetics, neurogenetics and the genetics
of connective tissue disorders. Also included will be
prenatal diagnosis, genetic counseling and new
approaches to the treatment of genetic diseases.
The course is intended, in part, as areview for candi-
dates for the examinations of the American Board of
Medical Genetics and will stress clinical applications,
but will notignore the excitement of current research.

AMA Category | credit, 24 hours. A fee of $350 will
cover tuition and syllabus ($395 after April 15).
Further information is available from: Medical Genet-
ics, c/o FAES, One Cloister Court, Suite 230,
Bethesda, Maryland 20814-1460, (301) 496-7975.

The FAES/NIH is accredited by the Accreditation Council for Continuing Medical
Education to sponsor continuing medical education for physicians. The FAES/NIH
designates this continuing medical education activity for 24 credit hours in
Category 1 of the Physician's Recognition Award of the American Medical
Association.

Women, Work, and Child Welfare
in the Third World

Editors: Joanne Leslie, international nutrition con-
sultant, and Michael Paolisso, anthropologist
with the International Center for Research on Women.

Enhancement of women's economic opportunities
and raising healthy children in the Third World are
two important development priorities dependent
upon women balancing productive and reproduc-
tive responsibilities. In this volume, a variety of
research approaches and methodologies illustrate
the multifaceted nature of women'’s work and child
welfare. The authors' carefully drawn conclusions
identify key relationships and criteria that must be
considered for the development of effective eco-
nomic and health programs. The book is essential
reading for all researchers and policymakers con-
cerned about the relationship between women's
work and child welfare in the Third World.

265 pp., 1989.

$28.50 ($22.80 for AAAS members who include their 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; 75c for each additional book.
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Science & Technology and
The Changing World Order

15th Annual AAAS Colloquium on Science & Technology Policy
12-13 April 1990 + The Capital Hilton 4 Washington, DC

The AAAS Science & Technology Policy Colloquium
provides a forum in which federal and industrial policy-
makers and members of the scientific and engineering
community can participate in an open discussion of S&T
policy-related issues.

The Colloquium occurs after the release of the President’s
budget but before final congressional action, thus allowing

Thursday, 12 April

Welcome: Richard C. Atkinson, Chancellor, UC-San Diego
and Chairman, Board of Directors, AAAS

Keynote: D. Allan Bromley, Director, OSTP, and
Assistant to the President for Science and Technology

Science and Technology in 1990: Where Have We
Been and Where Are We Going? (Panel)

4 Overview of FY 1991 R&D Budget Proposals
(AAAS staff)

4 R&D in the Federal Budget: 1976-1990
William D. Carey, Carnegie Corp. of New York

4 Perspectives on R&D in the 1990s
Ralph Gomory", Sloan Foundation

4 Science, Technology, and the Future

Reforming the Budget Process (Luncheon address)
Harry S. Havens, GAO ’

The Changing World Order: Implications for Science
& Technology (Symposium)

4 Europe 1992

4 Soviet/East European Transformation and S&T
4 Redefining National Security

4 Changing Nature of Military Threat

Major R&D Agency Budgets for FY 1991 (Concurrent
small group sessions)

4+ DOD
4+ DOE

4+ NASA 4+ NSF

4+ NIH

PROGRAM

for the timely exchange of information about the budgetand
the consequences of various policy issues involving science
and technology.

Who Should Attend: Scientists, administrators, indus-
trial R&D managers, policymakers, academicians, associa-
tion officials, federal grant recipients, students, and others
with an interest in science and technology policy.

Friday, 13 April

Breakfast Address: Bob Traxler' (D-MI), Member, U S.
House of Representatives
Concurrent Symposia

4 Cashing In on Academic R&D

4 Science & Math Education: New Options

4 U.S. Space Policy in the 1990s and Beyond

Policies to Improve U.S. Industrial Competitiveness
(Luncheon address)

Closing Remarks: Richard S. Nicholson, Executive
Officer, AAAS
* Invited

Budget discussions will be based on AAAS Report XV:
Research and Development, FY 1991, a comprehensive
analysis of the proposals for the FY 1991 budget, prepared
by AAAS and a group of its affiliated séientiﬁc, engineer-
ing, and higher education associations, Registrants re-
ceive a copy of this report at (or before) the Colloquium,
Proceedings following the Colloquium, and Congres-
sional Action on R&D in the FY 1991 Budget in the fall.

Fm.j furthe; information, contact: Directorate for Science
and Policy Pi'g{)grams, 1333 H Street, NW, Washington,
DC 20005; (202) 326-6600. ‘

Register now! Use form on next page >

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
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Advance Registration Form

AAAS Colloguium on Science & Technology Policy
12-13 April 1990 4+ The Capital Hilton, Washington, DC

Please print or type:
Name Registration Fees
(last name first)

Institution/Company | Regular (with 3 meals) $260 $__
Mailing Address Oy T Regular (no meals) $195 $___
(city / state / zip) (telephone number) Nonprofit z (With 3 meals) $200 $—
[ ] Check here if you need special services due to a disability. Nonprofit ? (no meals) $135 $_____
[1] Deadline for advance registrations is 23 March. Thereafter, register in person at the Student 2 (no meals) $50 §$

Capital Hilton beginning at 8:00 am, 12 April.
[2] Special Rates: Nonprofit rates apply only to employees of government, academic, and Separate Meal Tickets

nonprofitorganizations. Studentrates apply only to full-time undergraduate and graduate )

students and retirees. Lunch (12 April) $29 $__
[3] Refund Requests for registration fees and meal tickets must be submitted in writing (to ,

the address or FAX number below) by 6 April 1990, and will be honored after the Breakfast (13 April) $11 S

Collogquium; no refunds will be made on cancellations received after 6 April.

[4] Publications: All registrants receive AAAS Report XV: Research & Development,
FY 1991 before (or at) the Colloquium, published Proceedings after the meeting, and
Congressional Action on R&D in the FY 1991 Budget, in the fall. TOTAL AMOUNT $

[5] Program materials will be mailed to those who preregister by 23 March.

Lunch (13 April) $29 $__

Payment ®

Mail’ top half (registration form) to: OFFICE USE ONLY [ 1Checkenclosed [ ]VISA [ ]MasterCard
R egistrati on AMT PD N . o (no other cards accepted)
AAAS S&T Policy Colloquium CHECK# [ ] Original institutional purchase order attached
P.O. Box 23320 DEP.DATE Card no.

i ~ SOURCE: P
Alexandria, VA 22304-9330 Expiration date
To register by FAX' (VISA or MasterCard only), send this top half to 202-289-4021. Signature
To register by phone' (VISA or MasterCard only), call 202-326-6600 (9am — 5pm EST).

The Capital Hilton Hotel Reservation Form
AAAS S&T Policy Colloquium + 12-13 April 1990

(Reservations received after 22 March cannot be guaranteed)

Send confirmation to:

Name : Street
City State Zip Telephone No.
Other occupants of room: Name Name

Special housing needs due to disability:
Room: [ ] Single ($135)" [ 1 Double (155)* [ 1 Twin (155)* *Add 11% DC sales tax and $1.50 occupancy tax.

Arrival: Date Time Departure: Date Time

Please list definite arrival and departure dates and times. Check-in time is 3:00 pm; check-out time is 12 noon.

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card information:

Credit card name : Card no. Exp. date

Cardholder's signature

Mail bottom half (hotel reservation form) to: Reservations, The Capital Hilton, 16th & K Streets, NW, Washington, DC 20036

984 SCIENCE, VOL. 247





