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Cloning Long PCR Products?
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Even this guy knows—efficiency means
getting results with minimum effort. And
that’s what you'll get with the TOPO™ XL PCR
Cloning Kit. This one-of-a-kind kit allows
you to quickly clone long (3-10 kb) PCR
products and get up to 80% recombinants.

Time-Saving Ligation. The TOPO™ XL PCR
Cloning Kit uses the unique TOPQ™ Cloning
technology, which takes advantage of
the powerful ligation activity of topoiso-
merase I. The enzyme is covalently bound
to the ends of the linearized pCR*-XL-TOPO
vector. This allows the vector to ligate
PCR products in just five minutes without
the need for synthesis of special primers,
enzymatic modifications, or overnight
incubations with ligase. You'll save an
entire day and get up to 80% recombi-
nants. No other method for cloning long

PCR products even comes close.

Table | - PCR Cloning Efficiencies

PCR Product Size (Kb) Cloning Efficiency
48 97%
7.0 R0%

10.0 Ti%

PCR products amplified using Expand™ polymerase were
TOPO™ Cloned into pCR’-XL-TOPO. Cloning efficiency equals
the percent of colonies analyzed which contain an insert.

Efficient Cloning. pCR*XL-TOPO contains
a unique lethal gene that allows positive
selection of recombinant colonies. This
reduces background caused by vector
religation. Only cells that contain vector
with insert will grow. That's efficient.
You'll eliminate screening through back-
ground colonies and get great results

with minimal effort.
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pCR*-XL-TOPO Vector

45> Represents covalently-bound topoisomerase I

Be efficient. Clone your long PCR products
with the TOPO" XL PCR Cloning Kit. Order
your kit today (goofy hat not included).
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ChipReader

Speed Reading For Microarrays

CbipReaderTM is the Sfirst biocbz'p imaging system to offer simultaneous reaz'ng of up to 5 déﬁerznt fluoreszent dyes.

hipReader is a high-sensitivity
laser confocal system for imaging micro-
array biochips. It offers an array of

speed and efficiency benefits.
Highest Sensitivity

Our a-chromatized objective lens provides
the highest collection efficiency available.

Highest Throughput

ChipReader works up to 10 times faster
than competitive products. The high-
speed scanning mechanism reads up to
5 different dyes simultaneously, over a
20 x 20 mm area, in less than one minute.

Greatest Flexibility

ChipReader’s modular design accommo-
dates your changing needs. Use standard
slides, stainless steel cartridges, or 3" x 4"
(76 x 98 mm) glass plates. ChipReader
can read glass substrates with the array
printed on the top or bottom, wet or dry
— with or without a cover glass! It can also
read silicon, plastic and nylon substrates.

Smallest Footprint Available

Measuring just 11" in length, 9" in width,
and 12" in height, there is no greater
space-saving imaging option for your
microarray biochips!
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Easy To Run; User Friendly

To optimize experiment performance,
parameters such as speed and number of
scans can easily be set using ChipReader’s
icon driven Windows NT software. It can
be integrated with your lab automation
systems and is Y2K compliant.

Contact Beverly Giammara, 1-800-933-9011

Visit us at www.virtek.ca
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® COVER Six time-depth snapshots show amplitude variations as an ini-
tially uniform-amplitude earthquake shear wave propagates through a

model of southern California crust from a depth of 8 km (bottom)

toward the surface (yellow and blue are maxima). Material property vari-

www.sciencemag.org ations in the crustal model modify the wave as it propagates, strongly

affecting peak ground motions and explaining apparently nonlinear sedi-
ment responses during the Northridge earthquake. [Image: D. O'Connell]
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www.apbiotech.com

The new Amersham Pharmacia Biotech web site is up
and running. It's like no other site you've ever visited in

Life Science.

Look at the WebCat, our on-line product catalogue, which
contains all our latest product information. And, because it gets
updated the instant we've got something new for you, you can

always be sure it is the very latest.

To help you on your way, we've also incorporated an advanced
Search function that speeds you to the information you are most
likely to need. A click on the “Related" button on a page will take
you directly to technical documentation, application notes, FAQs

and any other related subjects.

If you don't happen to find the answer you need in any of the
above, you can always e-mail your enquiries to our Technical

Support help-desk and we'll get back to you with the answer.

These are just some of the features.

Log on now and discover.

Amersham Pharmacia Biotech UK Limited, Amersham Place, Litcle Chalfont.
Buckinghamshire, England HP7 INA. All goods and services are sold subject to the terms
and conditions of sale of the company within the Amersham Pharmacia Biotech group
which supplies them. A copy of these terms and condions of sale is available on request.

amersham pharmacia biotech
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INNOVATION

GOELIDT TS ERD LT R IGTE EIGIE LB ER) become Roche Molecular Biochemicals

What's in a name? If the name happens to be
Boehringer Mannheim, the answer is excellence. For
more than 50 years, researchers worldwide have
looked to us for superior product quality, outstanding
customer service, and corporate reliability. Even
though our name is now changing, you can continue to

rely on the same products, people, and promise of

excellence you always have, plus something new.

By joining forces with Roche, we can now offer you the
benefits of one of the health care industry's largest
investments in pharmaceutical and diagnostic research
and development. Roche's commitment to innovation,
paired with our quality and reliability, is already resulting
in new, better solutions for your lab. Look for them on our
website, from our people, in our 1999 catalog, or wherever

you see our new name, Roche Molecular Biochemicals.
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KEEPING SECRETS

Secure cryptography is possible if the key
to unlocking the code can be kept secret.
Quantum key distribution at first was
thought to solve this problem because
eavesdropping on a quantum signal would
change the states in a detectable manner,
but it was later shown that undetectable
eavesdropping was indeed possible. Lo and
Chau (p. 2050) now show that a scheme
offering unconditional security could in
principle be constructed, given the avail-
ability of quantum computers. Although it
may seem paradoxical, reduction of the
quantum scheme to a classical one can
make key distribution arbitrarily secure,
even if the eavesdropper helps in distribut-
ing the elements of the quantum key.

METALS SLICED THIN

Until recently, it had been accepted that
when charge carriers such as electrons or
holes were confined to two dimensions,
the resulting materials would be insula-
tors, but experiments on high-quality,
two-dimensional (2D) systems have re-
vealed unexpected metallic behavior. Pa-
padakis et al. (p. 2056) controlled the ex-
tent of the spin splitting (the lifting of
spin degeneracy) in high-quality gallium
arsenide 2D hole systems and found a re-
lation between the temperature depen-
dence of the resistivity and the spin split-
ting of the charge carriers. These results
should help constrain any successful theo-
ry that attempts to describe this metallic
behavior in reduced dimensions.

PRESSURING POLYMER TOPOLOGY
Synthesis of highly branched polymers,
such as the highly regular dendrimers or
the more random hyperbranched polymers,
often require many synthetic steps
or require synthesis of specific reagent
monomers that make these potentially in-
teresting materials expensive. Guan et al.
(p. 2059) now show that the simple ethy-
lene molecule can be used to make hyper-
branched polymers with a palladium-o-di-
imine catalyst. At high ethylene pressure,
linear polyethylene with some branching is
produced, but at lower pressures the cata-
lyst “walks” along the growing chain and
creates numerous additional branch points.

SHAKING SEDIMENTS
Prediction of the ground motion that re-
sults from large earthquakes is critical for
the engineering of structures. Regions of
alluvial fill, such as in the Los Angeles
Basin, have been particularly difficult to

AIMED RIGHT AT Us

Gamma-ray bursts are brief emissions (seconds to minutes) of high-energy photons that
are thought to be associated with some unobserved stellar explosion. Only recently have
astronomers had the tools, such as the x-ray satellite BeppoSAX and the Compton Gam-
ma-Ray Observatory, to pinpoint the location of these bursts and observe their decay of

the optical afterglow over days and months at numerous
wavelengths. Three reports indicate that the steep decline of
the recent bright gamma-ray burst GRB 990123 is consistent
with beaming of the emission in our direction, as opposed to
isotropic emission (see the news story by Schilling). Starting
with observations in Beijing about 8.5 hours after the burst
and ending with observations in Spain on 18 February, Cas-
tro-Tirado et al. (p. 2069) determined that the decay in the
intensity of the emission from the afterglow may be due to
a collimated jet pointing directly at us. Hjorth et al. (p.

2073) used the Nordic Optical Telescope (NOT) on the Canary Islands to measure an
upper limit of linear light polarization of 2.3% from the afterglow, which is consistent
with emission from a jet, and Andersen et al. (p. 2075) obtained an optical spectrum of
the afterglow with NOT that is also consistent with a jet and that places an upper limit
on the redshift of 2.05 for the distance of the burst from Earth. Although a collimated
jet is not a unique explanation for these observations, it provides a plausible solution to
the quandry of a highly energetic source at such large cosmological distances.

model because of the nonlinear amplifica-
tion caused by sediments—for example,
the amplification of aftershocks of the
1994 Northridge earthquake was twice
that of the main shock. Such nonlinear re-
sponses need not be an intrinsic material
effect. O'Connell (p. 2045; see the cover
and the Perspective by Frankel) found that
a three-dimensional, finite difference
model that includes a linear response from
soil sites, along with random variations in
velocity, can reproduce the apparent non-
linearities and observed ground motions
for the Northridge earthquake. He cau-
tions that seismologists should avoid using
only one-dimensional, layered velocity
structures or including nonlinear soil re-
sponses in their models because these
approximations can lead to inaccurate
ground-motion predictions.

ATTENUATING ARCTIC OZONE
The springtime ozone losses in the Antarc-
tic and the Arctic polar stratosphere have
largely been attributed to increases in
halogens from chlorofluorocarbons (CFCs)
reaching the stratosphere. Worldwide
emission restrictions on CFCs are begin-
ning to show an effect, and thus reduc-
tions in ozone destruction are expected.
However, another culprit in ozone destruc-
tion has been identified: Removal of active
nitrogen from the gas phase through
aerosol-particle sedimentation (denitrifi-
cation) can substantially increase ozone
losses. Waibel et al. (p. 2064) show that

this loss is particularly significant in the
Arctic, where future stratospheric cooling
may enhance denitrification and ozone
losses despite halogen reductions.

TRAPPED IN ICE

Spectra of the icy surface of the jovian
satellite Europa obtained during the Galileo
mission have revealed the presence of sulfur
dioxide and hydrated minerals. Carlson et al
(p. 2062) have now matched a previously
unidentified peak in Europa’s infrared spec-
trum with a peak in a laboratory spectrum
caused by the presence of hydrogen perox-
ide in water ice. They infer that this trace of
hydrogen peroxide (0.13%) is produced by
intense plasma irradiation of the Europan
surface by the jovian magnetospheric.

A HEARTFELT ROLE

Signaling by transforming growth fac-
tor—p (TGF-B) is a conserved pathway
that controls cell growth and differentia-
tion. Two TGF-J receptors, TBRI and TBRII,
function in this signaling pathway. TGF-8
binds to TBRI, which in turn phosphoryl-
ates TBRII for subsequent activation of
Smad transcription factors. A third recep-
tor, TBRIIl, has been identified, but its role
in TGF- signaling was uncertain because
TBRIII lacks a recognizable signaling do-
main. Brown et al. (p. 2080) used explant-
ed chick atrioventricular cushion to exam-
ine the role of TBRIII during cardiac devel-
opment and found that TBRIIl is necessary
for epithelial-mesenchymal transforma-
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tion and mesenchymal cell migration. A
mechanism for TBRIIl action in TBRI-TBRII
signaling is proposed.

BREAKING AND ENTRY

Upon contacting a host cell, the bacteri-
um Salmonella typhimurium uses a spe-
cialized secretion system to translocate
several bacterial effector proteins into the
host. These proteins then somehow trig-
ger rearrangements in the actin cytoskele-
ton and cell membrane that facilitate bac-
terial uptake. Zhou et al. (p. 2092) show
that one of these translocated proteins,
SipA, is an actin binding protein that func-
tions by stabilizing actin filaments. This
stabilizing activity results in spatial re-
striction of the host cell membrane struc-
tures that are involved in bacterial entry.

TRANSFER RNA TARGET

One of the common side effects of a regi-
men of antibiotics is diarrhea caused by the
disturbance of intestinal flora that other-
wise live unnoticed. Colicins are bacterial
proteins that are secreted under stressful
conditions and they act through a variety of
pathways to kill other strains of Escherichia
coli. Ogawa et al. (p. 2097) describe the
mechanism by which colicin E5 inhibits pro-
tein synthesis. Unlike other members of the
colicin E family that appear to cleave ribo-
. somal RNA, E5 hydrolyzes transfer RNAs
(for Tyr, His, Asn, and Asp) that contain the
modified base queuine at the wobble posi-
tion of their anticodons.

ENZYMES IN ACTION
Understanding of complex cell biological
processes such as transmission of signals
through networks of biochemical pathways
would be facilitated by the ability to mea-
sure the local activity of regulatory pro-
teins. Ng et al. (p. 2085) describe a method
that allows analysis of localized enzymatic
activity of protein kinase Co. (PKCay) in live
or fixed cells. An autophosphorylation site

was identified on PKCo. and used as a mark-
er of the activated enzyme. A specific anti-
body to this site and another monoclonal
antibody to PKCa were labeled with fluo-
rophores, and their proximity was measured
by monitoring fluorescence resonance ener-
gy transfer. This protocol enabled imaging
of active PKCa. in live or fixed cells.

CYTOSKELETAL DYNAMICS

Changes in cell morphology and cell
movement are mediated by remodeling of
the actin cytoskeleton. The small guano-
sine triphosphatases (GTPases) Rac and
Cdc42 regulate the actin cytoskeleton
through stimulation of the protein kinase
PAK (p-21-activated protein kinase).
Sanders et al. (p. 2083; see the Perspective
by Burridge) show that PAK1 then acts to
phosphorylate myosin light chain kinase
(MLCK) and decreases the activity of that
enzyme. Subsequent decreases in phos-
phorylation of myosin light chain appar-
ently lead to decreased interaction of
myosin Il with actin and contribute to cell
spreading induced by Rac. These results
help explain the opposite effects of the
small GTPase Rho, which leads to de-
creased phosphorylation of MLCK.

KEYSTONE COLLAPSE

The classic example of a "keystone species”
—one that controls the structure and func-
tion of a community or ecosystem—is the
sea star, Pisaster ochraceus, which preys on
mussels on the Northwest Pacific shore-
line. In the presence of the predator, there
is a rich assemblage of algae and inverte-
brates; in its absence, the intertidal zone
shifts to a monoculture of mussels. Sanford
(p. 2095) now shows that small tempera-
ture changes exert a strong effect in this
species. Both in field studies during cold
water upwelling associated with El Nifio
and in lab experiments, decreases in water
temperature of around 3° Celsius dramati-
cally affected sea star predation.

TECHNICAL COMMENT SUMMARIES

Species Abundance Across
Spatial Scales

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/283/5410/1979a

W. E. Kunin (Reports, 4 Sept., p. 1513) developed “a scale-independent measurement of
species abundance” with the use of "a commonly available device: the distributional

"

‘dotmap.

He found that species abundance could be “estimated accurately even at

scales finer than those used to parameterize the model....”

). C. Finlayson took data from his studies “of birds in the southern Iberian Peninsula”
and “tested the predictive power of coarse- and medium-scale abundance to fine-scale
abundance” with the use of Kunin's linear extrapolation method. Finlayson concludes
that Kunin's method “appears to have wider taxonomic application [and] opens a win-
dow for the use of the now plentiful bird atlas data....”
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Announcing chemdex.com
The Faster, Easier Way to Purchase

Biological and Chemical Reagents.

Spend less time searching for reagents and more time
pursuing your research. When you purchase your
reagents through chemdex.com, you get:

e The world’s largest source of biological and chemical
reagents for life science research

e Ordering with the click of a mouse—in a secure
environment

 The suppliers you know—and trust

e A powerful, precision search engine to quickly
find what you need

Purchase your reagents faster. Easier. ONLINE.
At www.chemdex.com.
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Search less.
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On the verge of another breakthrough in bioscience?

Need some serious assistance to match the hectic pace of
molecular biology protocols and experiments?

Get a new Assistant! The Molecular Biology Assistant
2000™ System. The next revolution in tailored solutions
from Perkin-Elmer. With crowded bench space, and chang-
ing work areas, this compact and innovative productivity
tool is ready —when and where you are. For instant help
computing concentration and amounts of biomolecules—
in the units needed for setup. For finding the volumes
needed for microplate or tube dilutions in a flash. For
quick OD?260 checks, finding concentrations of DNA and
protein solutions. For running quantitative colorimetric
analysis from stored standard curves.

Conversions are no problem...they are dynamic: picomoles,
ODU's, and copy number all in context for the next step.

Experienced and insightful assistance for designing and
using new oligos. Intuitive and truly fun to use? Finally!
With a bright color touch screen and graphical display.
And personalizable. Your specific absorbance-based
methods and curves are stored...with names you create...
on top level buttons in the folder you choose. Your local
currency, your local time/date convention, your style.
Even a time-stamped log of your day's work for reference.
Job done.

To get this talented new Assistant started in your lab next week,
order one risk-free for 30 days by calling 1-877-MORE-MBA.
And visit www.perkin-elmer.com/mba2000 for a free T-shirt
offer and to see how much of the routine stuff it will do, so
you can do the cool stuff. Start planning that next discovery
experiment—now! Circle No 35 For Literature Only
Circle No 36 For a Sales Call

Get MORE Connected.

The lines of advanced communication are OPEN, It's the Perkin-Elmer commitment to building relationships by sharing
information and solving problems together. So no matter how far-reaching your needs, our worldwide support and SO
service teams will take you where you need to go. Experience MORE of what PE can do for you. For the location ot
nearest you, or a complete listing of our worldwide offices, visit us at www.perkin-elmer.com. E-MAIL us at

info@perkin-elmer.com. Or, in the U.S., call 1-800-762-4000 or fax 1-203-762-4228.

~ERKIN ELMER

Perkin-Elmer is a registered trademark and MBA 2000 is a trademark
Look to us. And see more.

of The Perkin-Eimer Corporation.




ITS WNICE TO NAVE
A FRIEND TO TURN TO!

It's getting hectic here!

| have this promoter,
that's driving me crazy!

How did you publish all
those papers in 1 year?

Oh no!
That's my
third rabbit!

Thanks to Geneka’s kits my
post-doc has been easier...
As soon as | start my own lab,

| will continue to use Geneka's kits.

That's simple, |'ve discovered
Geneka's novel kits...since then
I've saved time and money.

] |
C Now | have more results to publish.
]

Listen Fred! If you want to save six
months of work try Geneka's kits!




Are you working with promoters and need to identify transcription factors?
gc@, Call us right now! g

1-888-343-6352

Oligo Probe (500 Assay. NFKB Probe
Qligo Wild type / Oligc ssays) Oigo - Wild-type + @Competition
S — pee= Oligo - Mutant + @iCempetition
Antibody (17 Assay§) NFkBP50 Antibody + o+
S Peptide (15 Assays) Tios Rt
—%B»“ v supershift P
Bandshift D

Nuclear Extracts - ame

(Positive control)
(50 Assays)

Don't need the antibody?
Try our Gelshift™ Kit.

ADVANTAGES:
Minimum 50 Assays / Kit
(Maximum: 100 Assays)
Technical sheet instructions
Positive And Negative Controls

Large variety of TFs

More than 60 Kits available
Great discounts (20-50%)
using our SuperShift program

Tel.: 1-888-343-6352 5445 De Lorimier suite 401
Fax: 1-888-528-9225 Montreal, Quebec

Web site: www.geneka.com  Canada H2H 285

E-mail: info@geneka.com
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Use QIAGEN® Omniscript” RT

for increased efficiency, higher sensitivity, and greater reproducibility!

i e Reproducibility,....

Go for significantly increased
reverse-transcription efficiency
compared to other enzymes

A

Consistently defect low copy

Omniscript RT Kit

Achieve greater reproducibility
with the precisely quality<ontrolled

Wide dynamic -

Obtain reliable results over a wide

numbers of RNA molecules or range of starting RNA amounts —
picogram amounts of RNA with minimal optimization

Try Omniscript RT yourself and see the difference!

Take advantage of the introductory offer by calling 800-426-8157 today!
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Background picture: Electron cloud of a DNA- and protein complex

Take the easy way out!

Eppendorf has once again come up with the goods: The two-part
Centrifugal Filter Tube system for time-saving and efficient
concentration, purification, desalting and rebuffering of samples.

Maximum efficiency: The invertible filter inserts ensure the
highest possible sample yield and are available with six different
membrane types for cut-off sizes of 4, 10, 30 and 100 kD as well
as 0.22 pym and 0.45 pym.

Unbeatable results: Thanks to the defined retention volume,
300-fold concentrations are possible with no problem whatsoever.
And the special PES (polyethersulfone) membranes guarantee low
protein- and nucleic acid binding.

Immortality: A built-in “deadstop” prevents the concentrated
sample from drying out completely. Safety is also assured by the
Safe-Lock mechanism for 0.5 ml tubes.

New advantage: The tubes are tailored perfectly to the
Eppendorf centrifuge program. Just two parts, but enough for
optimal handling convenience.

In short, the ultra-fine Eppendorf Centrifugal Filter Tube mini
system makes your day in the lab simply perfect.

IDEAL FOR

® Three sizes for max. sample volumes of 0.5 ml, 4.0 ml and 15 ml
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eppendorf

In touch with life

Eppendorf - Netheler — Hinz GmbH - 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3 666 789 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - website: www.brinkmann.com

eppendorf*® is a registered trademark.



Announcing
Clonetics', Normal Human
Muscle Cell Systems

Safety and Security

Relevant, In-Vitro Models

¢ Non-Transformed, Non-Immortalized Cell Strains
* Low-Serum Media

* Quality Control Tested as a Cell Culture System
(Cells and Medium)

* Guaranteed Performance

» Standardized Manufacturing

* Certified ISO 9001 Quality Management
System Company

* Technical Support

* Detailed Instruction Packet

* Creating Innovative Cell Systems Since 1986

‘ Smooth Muscle Cells stained positive

for aiphasmouth muscle actin The TOOI
N for Research
Applications

¢ Cardiovascular Diseases
» Skeletal Muscle Diseases
* Proliferation Inhibitors

* Drug Discovery
* Vascular Biology

Aortic Smooth Muscle Cells 50% confluent

Muscle Cell Types

» Coronary, Aortic, or
Pulmonary Artery
Smooth Muscle Cells

* Bronchial, Uterine, Cervical,
Prostate, Colon, and Bladder
Smooth Muscle Cells

* Skeletal Muscle Cells -

* Custom isolations available Skeletal Muscle Cells stained positive for

== sarcomeric myosin
©1999 BioWhittaker, Inc., A Cambrex Company.
All rights reserved.
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Uniformity.

RoboCycler

GeneAmp® PCR Systerm
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UNITED STATES AND CANADA
INTERNET

STRATAGENE EUROPE:
Austria 154

Belgium

Germany: 0 ) v o HoboCyoler Gradient 40 or 96 Temperatue Cydler

ROboCycler” 400 o 96 Temperature Cycler

Netherlands 14 - ¥ BubpCycler” Intinity Temperatuwe Cyoler with nterchangate
Switzerland 1 40,96 and 384 .well bloeks

United Kingdom:

DISTRIBUTORS = 3 : = r» / ..ZSTRATAGENE

« Web site at www.str &.COM
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Introducing The On ZJ/

One Cag

At last: The first cost-
efficient, space-efficient,
time-efficient answer to
universal housing for
all species of rodents.

Now you can house more animals
per square foot, maximize available
space, streamline animal care, and
greatly reduce costs. At the same
time, you can insure all-critical compliance
with both the Animal Welfare Act and the ILAR

Guide® recommendations.

One Cage makes it possible to house all your
rodents in one system. The revolutionary
design features one cage with one feeder,
one water bottle, one filter top (no wire bar
lid required), and only One Rack™ that will

accommodate 112 complete units.

With One Cage, 560 mice, 448 hamsters, 224 rats, or 112 guinea

pigs can be housed in a single rack. This represents up to a 273%

increase in animal populations. (A facility housing 2,200 rats

MICE (>25g.) Jin A Ak A A

would require 37 racks housing 30 cages with 60 rats per rack

HAMSTERS (>100g.} : , : (based on old-=style racks). Compare this to 10 One Cage racks
RATS (200-400g.) n\ A) housing 224 rats per rack.)

GUINEA PIGS (£350g.) : You can house more rodents in less space while meeting

interior cage height and floor space requirements

Cleaning and handling multiple cage sizes, wire bar lids, filter




e System

The filter replacement device provides quick
and easy exchange of filters. The clear plastic
modular delivery system provides greater

visibility of food and water for easy inspection.

With One Cage, you can:
House more animals in less space at less cost.

Be in full compliance with The Guide®

and prepared for the arrival of new

animal care policies.

Streamline vour work while improving your

level of care.

Simplify purchasing, cut down on inventory

and reduce the number of turnaround units.
Eliminate wire bar lids.

When you look at the options, there’s no

contest. It's One Cage.

labor intensive and time consuming

With One Cage, vou will no longer require company

.

Lab Products, Inc., 742 Sussex Ave.
P.O. Box 639, Seaford, DE 19973
components to deal with Y 302.628.4300 » 800.526.0469

‘ FAX 302.628.4309

www.labproductsinc.com

One Cage. One Rack and Micro-Isolator SP
are trademarks of Lab Products, inc. Patents pending.
@ Bio Medic Corporation 1999. Made in USA.

multiple cage sizes and there are fewer

I'he Micro-Isolator SP™ Filter Top includes
a cage lock with vellow indicator allowing
vou to see at a glance if it is properly secured
to the cage. The wire bar lid is eliminated for

faster cage changes
Circle No. 18 on Readers’ Service Card
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acC

The number of animal rooms required can be
reduced from eight to two based on a plan of five
racks per room.

With One Rack, you can house more rodents in less
space, while meeting interior cage height and floor
space requirements.

In addition, our environmental control system
supplies HEPA filtered air into the cage and intro-
duces a clear plastic canopy that functions as a hood,
capturing air exiting the cage through the filter top.
The cage is secured in the rack by a manual lock
that provides visual indication the cage is secure.

One Cage™ and See-Through™ System
Lab Products also provides See-Through Racks featur-
ing the One Cage and house up to 84 units per rack.

RS ystem

|
I
|_

A:o |"¢ [

(ol
P

Bl g

Space Required with New One Rack
Each cage is suspended from a perforated shelf that
serves as a cage cover. These mobile units are
ideally suited for various biomedical research studies
including toxicology, breeding and many others.
With the new One Cage, our See-Through systems
have become more flexible than ever.

Enjoy the flexibility to meet your changing needs
with the incredible increase in animal space One
Rack can provide. And rack up one more innovation
from Lab Products — the One Rack, a cost-efficient,
space-efficient, time-efficient answer to universal

housing for all species of rodents.
lab inc
a company

Lab Products, Inc. = 742 Sussex Avenue, P.O. Box 639, Seaford, DE 19973
302.628.4300 « 800.526.0469 « FAX 302.628.4309 e« www.labproductsinc.com

= e

One Cage, One Rack. See-Through and Micro-Isolator SP are trademarks of Lab Products, Inc. Patents pending. © Bio Medic Corporation 1999. Made in USA
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Now, the company
that revolutionized DNA

sequencing

In the 80’s, United States Biochemical Corporation made DNA sequencing history with
the introduction of Sequenase” Now we’re making history again with the introduction of a
new company — USB™ And we’re introducing a way of doing business that focuses on
delivering truly personalized customer service. Unsurpassed biochemical and molecular
biology expertise. Premier products. And absolute attention to quality in every respect.



has re-invented a

revolutionary

We invite you to learn more about USB and our line of manual DNA sequencing
systems, ultrapure biochemicals and superior molecular biology enzymes. Visit us
at www.usbweb.com. Or call 1-800-321-9322. (For your authorized USB distributor
outside the United States, call your local Amersham Pharmacia Biotech Office.)
USB. We believe it's time for a great small biotech company.

Circle No. 23 on Readers' Service Card

©1999 usb corporation. Sequenase is
a trademark of Amersham Pharmacia
Biotech Limited or its subsidiaries

Susb.

Rediscover the chemistry




“An INVALUABLE addition to any
word-processing software
used for scientific

publications.”
SCIENCE, 3 July 1998

“INDISPENSABLE companion

for researchers, teachers, clinicians
and communicators ofiall stripes.”

ONLINE SEARCH TOOL
® Access and search more than 100 remote
A bibliographic databases such as MEDLINE

and many university library catalogs from

within EndNote.

...Bib’iographies Made Easym ¢ Transfer your results directly into your

EndNote database!

REFERENCE DATABASE

¢ Create an unlimited number of EndNote
databases.

¢ Store abstracts, keywords, and notes.

¢ Link to full-text articles on the Web.

yesr-oid reriam
cmery of yet wncthar gpacer (1) which iz
e crupe of thus largee reptle 1 qute

i Bertin e
duck.biled (7}, postibly with a larger wrg: ke arm.

8 1 Morshouss, R, § Tug, Jaumal of Palecnsology 17, 198209 (1995

MV heps, E K Mutthews, Joumsi of Paisontolagy 17, 119-127 (199
MBT , Journal of Faleontelogy 78, 1113 (1987
MT V Bullosk, m Brevation B T Jooss, K V St Eds. (Barmes and Ells, Hew York,

!
3
5TV Bulledks, . (se7;
e M. Schrtz, Matwre 13, 16-17 (1976).

7 IR Wiing TV Bullotks, V R Jones, Journal of Palecrtology 75, 113-132 (1987)

m;:—w-ﬁmrﬁfﬂiﬁ’-ﬁwrw'rwrr SR

1-STEP BIBLIOGRAPHY MAKER

¢ Create 1-step bibliographies™ from within
Microsoft Word (Mac and Win) and
WordPerfect (Win).

¢ Insert citations and format bibliographies
without leaving your word processor.

¢ Includes more than 300 bibli-
ographic styles (e.g., APA,

Science, Nature).
SOFTWARE INC. j

Compatible with most
Windows and
Macintosh computers.

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! The Endhote Company
Australia (+61) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) {0) 69.970841.11 Japan (+81) 3.3502.6472 . .

Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20 800 Jones Street Berkeley California 94710 USA
UK/Ireland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592
© Copyright 1999 Niles Software, Inc. EndNote is a registered trademark of Niles Software, Inc. All trademarks are the property of EMAIL info@niles.com http://www.niles.com

their respective companies.
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COSIVEIC e ! 23y [0

Did the universe have a beginning?
Is the universe designed?
Are we alone?

In this conference eminent astronomers, cosmologists,
philosophers, and religious scholars will review recent devel-
opments in astronomy and theoretical cosmology and discuss
their significance for religious perspectives on the cosmos.

Cosmic Questions is made possible by support from the John Templeton
Foundation, the Smithsonian Institution, the North American
Montessori Teachers Association, Science & Spirit Magazine, and indi-
vidual donors.

Cosmic Questions will feature more than 25 speakers.
Here is a partial listing:

I Steven Weinberg, Nobel Laureate, University of Texas-Austin

§ Owen Gingerich, Harvard-Smithsonian Center for Astrophysics

I Joel Primack, University of California-Santa Cruz

I Rocky Kolb, Fermi National Laboratory

0 Jill Tarter, The SETI Institute

1 John Polkinghorne, President Emeritus, Queens College, Cambridge

COSMIC § QUESTIONS

When: April 14-16, 1999

Where: National Museum of Natural History, Washington, DC

For more information and a registration form, visit the Cosmic Questions
Web Site at: www.aaas.org/spp/dspp/dbsr/events/cosmo

or call (202)326-6733

Cosmic Questions Automated Registration Line
(Credit Card Only): (202)326-7098

Registration Fees
Non-Member Member
Regular $150 $135 m
Student* $90 $80 AMERICAN
* A limited number of student scholarships are available. ASSOCIATION FOR THE
For more information, call 202/326-6789. )S\g%;l\é CEMENT OF
IENCE

Registration Deadline: March 31
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On-line uvep
Purchasmg

200,000

rn[lm:ls On-Ling™

www.Sciquest.com

Go There!

Introducing:

The ultimate on-line marketplace for surplus
scientific products and supplies!

Sc Quest

The Internet Source for Scientific Products™
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The ABI Prism® 377 DNA Sequencer.
It’s a part of discoveries that touch us all.

Whether they are identifying the genes that cause deafness or investigating

the origin of the HIV virus, thousands of researchers around the world rely on the
ABI! Prism® 377 DNA Sequencer to deliver their most important results. With its
unparalleled reliability, proven technology, and up to 96-lane capability, the 377
system is the ideal choice to meet the demanding needs of life scientists. Add the
world’s best DNA reagents, service, and support, and the 377 system emerges as
the gold standard. In fact, it's changing life as we know it. For more information,
visit our Web site at www.pebiosystems.com/377.

ABI Prism® 377 DNA Sequencer ,
— PE Biosystems
Applied Biosystems
1SO Australia: 800.033.747 China(Beijing):86.10.6238.1156 Europe/West Asia: 49.0.61.03.708.301 Circle No. 45 on Readers’ Service Card
[nrn]|  Japan:81.47.380.8500 North America: 800.345.5224 South America: 55.11.50.70.9600
A Applied Biosystems, PE, and PE Biosystems are trademarks, and ABI PrisM® and its design are registered trademarks of The Perkin-Elmer Corporation.

PE Applied Biosystems develops and manufactures its products in accordance with ISO 9000 quality systems requirements. For Research Use Only.
Not for use in diagnostic procedures. To further its goal of offering the broadest range of enabling systems and services for life sciences research and
related applications, Perkin-Elmer has merged with PerSeptive Biosystems and created the PE Biosystems Division. PE Biosystems consists of the
AppliedBiosystems, PerSeptive Biosystems, PE Informatics, and Tropix Centers of Excellence.



| Let EG&G's micro and macro
imaging systems give you a
truly positive view.

No matter what you need to view,
EG&G has a way to make the image
brighter, sharper, and easier to interpret.

The versatile Wallac ARTHUR™
multiwavelength fluoroimager is ideal
for molecular biology, microbiology, or
epidemiology. CCD-based, it scans over
sample areas as large as 230 x 280 mm
to provide 50 pm resolution images.

When luminescence is extremely weak,
the Berthold NightOWL™ is extremely
strong. Ideal for leading edge procedures,
including FISH, its ultrasensitive camera
offers vertical movement for optimal
detection of flat and 3-D samples.

For ultrafast imaging with ultrahigh
resolution, the Wallac UltraVIEW™
confocal imaging system
lets you view processes
in living organisms, in
real time, at resolutions
never before dreamed
possible. By collecting
only in-focus light
from a single defined
plane, it is capable of
speeds up to 360 fps.

Next time you're facing
atough imaging problem,
take a look at EG&G.
Because nobody has
more ways to enhance your image.

Call 1 800-638-6692 (USA)
+ 358-2-267 8111 (Finland)

2\ EG=G" WALLAC

An EG&G Life Sciences company

coxrran
it
e

Quality System certified
against ISO 8001

JL,EB:B’. ARTHURT NightOWL T and UltraVIEW “are trademarks of EG&G, Inc. ©1999 EG&G, Inc.
Tobacco leaf image, courtesy of Dr. Nass, University of Halle, Germuny
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9238 Gaither Road
Gaithersburg, MD 20877 USA

P.O. Box 10
Fin-20101, Turku, Finland

Web: www.wallac.com



AMERSHAM PHARMACIA
BIOTECH & & SCIENCE

FDRYOUNG Will it be your parents
SCIENTISTS  wn s year

The annual Amersham Pharmacia Biotech &
Science Prize is one of the most prestigious
international awards of its kind for young
scientists. It can help achieve quite a lot for those
who enter, putting bright, new scientific talent in
the spotlight;: bringing international acclaim to
them and their universities; advancing their
careers and earning winners and runners-up a
handy cash prize (the first prize amount has been
increased to $25,000, with up to seven additional

prizes f §5.000).

Call for entries

You must be a recent Ph.D. graduate (awarded
between 1 January and 31 December 1998)
working in molecular biology. Submissions must
be in the form of a 1000-word essay, in English,
French, German, Spanish, Japanese or Mandarin
Chinese, on your thesis, highlighting the
significance of its contribution and overall
implications in the field. The winning essay will

be published in Science.

Closing date for entries is 15 June 1999. Prizes
will be presented at an award ceremony in

December 1999,

Full details and the required entry form can be
requested from the administrator at the address
below, or via these Web sites:
http://www.aaas.org/science/prize.htm

http://www.apbiotech.com

Hirovuk: Noji

(Ph.D. awarded by Tokvo Institute of Technology), winner
of the 1998 Amersham Pharmacia Biotech & Science Prize
for Young Scientists.

0

amersham pharmacia biotech
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ANNUAL MEETING

& SCIENCE INNOVATION EXPOSITION

Metastatic

[@0R) 326-645
0R)289-4021

finfo@aaas.org

Models

is via MetaMouse®.

Anaheim, California « Small molecule, protein & gene drug evaluation/development.
» Orthotopic (same-organ) human tumor transplantation to nudes or SCIDs.

« Evaluate real human tumors for response—aill tumor types available.

“Challenges for a New Century” « Metastasis/Angiogenesis/Apoptosis/Growth/Invasion.
+ Contract drug evaluation on all tumor models available, or ship.
Wang. X. et al. Cancer Research, 54, 4726-28 1994.
Register Now & Save Holzman, D. Journal of the National Cancer Institute 88, 396-397. 1996,
Chishima, T. et al. Cancer Research, 57, 2042-2047, 1997
www.aaas.org[meetlngs]s cope Yang, M. et. al. Cancer Research, 58, 4217-4221, 1998.

An, Z et al. Clinical and Experimental Metastasis, 15, 184-195, 1997.
Hoffman, R., J. Cellular biochem, 56, 1-4, 1994.

_MeTAMoUsE

The realistic models] for cancer drug discovery/development

January 2 1 _26, I 999 « The most direct route to the clinic for your candidate cancer drug

EU Patent 0437488 JP Patent 2664261 US Patent 5,491,284 and 5,569,812
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Congress and Exhibition

23-24 June 1999

ICM International Congress Centre,
Neue Messe Miinchen

http://www.itfgg.com

Bayern %nnovativ

Bayern Innovativ GmbH
Gewerbemuseumsplatz 2
D-90403 Nirnberg

Phone +49(0)911/20671-0
Fax  +49(0)911/20671-66

INTERNATIONAL Industry meets Science — more than 45 international speakers from
TEC H N 0 LOGY ‘99 industry and science will be presenting the most recent results in:

Nutrition

Life SCienCe * Plant Genetics

Health ® Animal Breeding EI'IViI'Oﬂ ment

* Food Processing

Y o e Dergpmer
* Gene Diagnostics

 Drug Disg;'ery * Environmental Engineering
¢ Therapy * Health and Environment

Plenary Session and Panel Discussion - chaired by Sigmund Gottlieb,
Editor in Chief, Bavarian Television - with:
Prof. Dr. Dr. Emst-Giinter Afting, President GSF-National Research Center for Environment and Health
Dr. Fritz Gerber, Executive Chairman of the Board of Directors, Roche Holding Ltd.
Dr. Bruno Hansen, Director DG XII-E, European Commission
Robert B. Shapiro, Chairman, President and Chief Executive Officer, Monsanto Company
Walter R. Stahel, Director Product-Life Institute
Dr. Edmund Stoiber, Bavarian Prime Minister
Dr. Otto Wiesheu, Bavarian State Minister for Economic Affairs, Transport and Technology
Prof. Dr. Emst-Ludwig Winnacker, President of the German Research Foundation

Products and innovative applications of Life Sciences, the latest developments from
a cross-section of health, nutrition and environment can be seen at the accompanying exhibition.

Hotline: +49(0)911-20671-28

For more information please contact:

- - Bavarian State Minist
Fax +49(0)911-20671-66 L
e-mail: itfgg@bayern-innovativ.de and Technology
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Jonathan 1. Lunine

EARTH

I ‘\'Hll,il'%t_ll'i
of a

Habitable |

1\.\“‘)1“!

Available in bookstores

or from

CAMBRIDGE
UNIVERSITY PRESS

Introduction to Energy
Resources, Technology, and Society
Second Edition

Edward S. Cassedy and
Peter Z. Grossman

This book provides a critical examination of
the resources, market forces, and social impacts
of modern energy production. Coverage details
issues at the forefront of the current energy
debate, including energy sustainability, climate
change, and the radical restructuring of the
power industry due to deregulation.

1998 448 pp.
0-521-63106-8
0-521-63767-8

Hardback
Paperback

$80.00
$34.95

The Ocean, Our Future

Independent World Commission
on the Oceans

Based on the deliberations, experience and
input of more than 100 specialists from
around the world, this timely volume details
the very real problems affecting the ocean and
its future management. It also provides
imaginative solutions to these various and
interlocking problems.

1998 248 pp.
0-521-64465-8

Earth
Evolution of a Habitable World

Jonathan I. Lunine

This is an outstanding overview of the

history of the Earth from a unique planetary
perspective for introductory courses in the earth
sciences. Coverage includes how the Earth has
come to its present state, how humanity affects
the processes that make our planet livable, and
contemplates human influences in the context
of natural changes on the Earth.

1998 352 pp.
0-521-64423-2

Paperback $22.95

Paperback $29.95

Global Energy Perspectives

Nebojsa Nakicenovic,
Arnulf Griibler, and
Alan McDonald, Editors

Global Energy Perspectives presents six
long-term energy futures that lay our the
alternatives among future fuels, technologies,
efficiency gains, conservation patterns, and
pollution levels, and pinpoints the key choices
thar are most likely to characterize the twenty-
first century.
1998 299 pp.
0-521-64569-7

Paperback $27.95

Technology and Global
Change
Arnulf Gribler

Here is the first book to give a comprehensive
description of the causes and impacts of
technological change and how they relate

to global environmental change. It organizes
history into a sequence of technology clusters, each
with its distinctive environmental “footprint”.

1998 462 pp.

0-521-59109-0 Hardback $49.95

Land Resources
Now and for the Future

Anthony Young

This book stimulates awareness of the

critical role of land resources in sustainable
development, and the need to improve land
management. It provides an authoritative
review of the resources of soils, water, climate,
forests and pastures on which agriculture and
rural land use depend, and assesses prospects
for feeding future populations.

1998 332 pp.
0-521-59003-5

The Earth’'s Mantle

Composition, Structure and Evolution

lan Jackson, Editor

“.fills an important niche...a source for

tdeas and current understanding....It is well
produced, well edited, and up-to-date....I strongly
recommend the volume to researchers and students
interested in Earth’s mantle; others outside the
freld will also find it a stimulating overview of
this exciting area.”

— Science

1998 592 pp.
0-521-56344-5

Hardback $74.95

Hardback $130.00

Fundamentals of
Atmospheric
Modeling

Mark Z. Jacobson

This comprehensive text describes the
atmospheric processes, numerical methods,
and computational techniques required for a
scientist to successfully study air pollution
and meteorology. Along with classic methods
of simulating dynamical meteorology, the text
contains several numerical techniques not
available in any other text for simulating gas
and aerosol processes.

1998 ¢.600 pp.

0-521-63717-1 Paperback $49.95

40 West 20th Street, New York, NY 10011-4211

Call toll-free 800-872-7423

Web site: http://www.cup.org

MasterCard/VISA accepted. Prices subject to change.
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Enhance your AAAS membership
e.

Science———

Full text Science—rescarch papers and
news articles with hyperlinks from citations
to related abstracts in other journals before
you receive Science in the mail.

ScienceNOW—succinct, daily briefings,
of the hottest scientific, medical, and techno-
logical news.

Science’s Next Wave—carcer advice,
topical forums, discussion groups and
expanded news written by today’s brightest
young scientists across the world.

In various languages

Research
alert eve
co ipline, or by a specific

on or keyword of your choice.

's Professional Network—
hundreds of job o funding
sources worldwide -
ily searchable
nization,
El

new p

leadin,

sition,

etplace—pro

ation from the
ufacturers and

of your mouse.

ers all

E-mail Alerts
™ M«m acoers ®  Ferawrch & Jobs

g an artiths, wto

Science NOW

of esearch b Am_l‘m

next wave
» Caresr dovelopment i science

Science Careers
P SO seSrTh Meehngs O ad rograTs

B Product & sdvertses inlonmason

free
B Onine lssues

A\l

All the information you need. . .in one convenient location.

Visit Science Online at http:/fwww.scienceonline.org, call 202-326-6417,
or email membership2@aaas.org for more information.

AAAS is also proud to announce site-wide institutional subscriptions o Science Online.
Contact your subscription agent or AAAS for detatls.

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE




invites participation
in an Essay Competition

Science is looking for essays visualizing the life
of a scientist in the year 2050.

Essays will be judged on originality, range of
extrapolation from a scientific basis, and
amusement value.

The winner(s) will be published in Science and
receive a one-year print and online subscription.

Possible topics might include
(but not be limited to)

The description of a newly launched
scientific company
A letter to a scientific luminary of the past
A statement to your freshman students
about a new course
The abstract and introduction for a
A keynote address to your professional
scientific society

A pitch to your university president for a
new academic department

Essays are welcome up through 1 July 1999.

Essays should be no more than 2000 words in

length, and may include art.

Winners will only be declared if the essays meet

the standards of the judges.

For more information and other prize

oppmﬂniﬁu.mhﬂp:llwww.sdmunug.orgl
ature/beyond/visions.html

Submit your essay along with
your contact information to:
Science
Visions of the Future
1200 New York Ave. NW,
Washington DC, 20005 USA
or by e-mail to (visions@aaas.org)
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