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COVER Coarse residue from a Miocene limestone of New Zealand con-
sists of skeletal fragments of cheilostomes and cyclostomes, two bryozoan
groups that responded differently to the Cretaceous-Tertiary extinction.
The diversity of both groups was reduced by the extinction, but while §
cheilostomes remained relatively more diverse, the cyclostomes became
more abundant for several million years. [Photograph: H. Taylor]
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STABILIZING MAGNETIC
MEMORY DEVICES

Spin valve devices change their resistance
by switching the magnetic alignment of
one of two ferromagnetic films separated
by a nonmagnetic metal film—the resis-
tance is lower when the magnetizations
are aligned. The change in resistance can
serve as a memory element that remains
even after power to the device is switched
off. Improved performance has been seen
in tunnel junctions, which replace the
nonmagnetic metal with a thin oxide lay-
er, but an outstanding problem is that
switching one layer’'s magnetization can
eventually demagnetize the reference
film. Gider et al. (p. 797) show that a
magnetically soft exchange-biased refer-
ence layer that was stabilized with an ad-
jacent antiferromagnetic film was much
more stable to repeated magnetization
reversals (107) than was a single magneti-
cally hard layer.

PHOTONIC CRYSTALS FROM
TITANIUM DIOXIDE

Photonic band gaps can be formed by
creating ordered dielectric composite
materials with lattice spacings on the or-
der of the light's wavelength and are of
interest because of their unusual optical
properties. In the visible and infrared re-
gion, macroporous materials are being
pursued as photonic materials; however,
to exhibit strong photonic properties, the
pore material needs to be formed from a
material with a refractive index at least
twice that of air. Wijnhoven and Vos (p.
802) have created photonic crystals from
the anatase polymorph of titanium diox-
ide (TiO;) using a colloidal crystal of
nanoscale latex beads as a template; sev-
eral reaction cycles were used to fill in the
void space with TiO,. The materials exhibit
opalescence and are strongly photonic,
showing Bragg reflection intensities near-
ly large enough to exhibit a photonic band
gap, a particular frequency range over
which light will not propagate through
the crystal.

PERHAPS WETTER,

BUT NOT COOLER
The Younger Dryas (YD) was a sudden re-
turn to glacial conditions during the last
deglaciation. It is well recognized in the
Northern Hemisphere; whether the event
affected the Southern Hemisphere has
been uncertain but is critical for under-
standing its origin. Earlier work showed
that the Franz Josef Glacier in New Zea-

www.sciencemag.org SCIENCE VOL 281

land advanced during the YD; this study
has been considered as the best evidence
for a YD event in the Southern Hemi-
sphere. Singer et al. (p. 812) now present
pollen records from glacial ponds in New
Zealand that show little change in tem-
peratures during the YD. The data suggest
that if the YD occurred, it was perhaps
associated with wetter, not cooler cli-
mates there.

QUANTUM PHASE TRANSITIONS

AND SOFT MODES
At low temperatures, a two-dimen-
sional electron gas (2DEG) can form
quantum Hall states. The excited
states of these systems are character-
ized by particle-hole pair formation,
which can lead to low-energy collective-
mode states (magneto-roton minima)
at particular magnetic field strengths.
Pellegrini et al. (p. 799) studied the
interaction of two closely coupled

Energy =

Magnetic Field —p

2DEGs by inelastic light scattering and
found evidence for quantum phase
transitions between three distinct spin
phases as the energy of these collec-
tive excitations approached zero and
became “soft” (that is, exhibited large
fluctuations). The instabilities that
drive such transitions arise from the
interplay between Coulomb interac-
tions and Zeeman splittings.

DIVERSE BUT NOT ABUNDANT
The long-term pattern of evolution and
extinction has usually been interpreted in
terms of the total diversity of different
species, genera, or families. McKinney et
al. (p. 807; see the cover) show that the
pattern of ecological dominance may not

l- - THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

be well represented by this metric. They
examined the ecological dominance of
two marine bryozoan clades over the last
150 million years by considering the
skeletal mass preserved in continental
shelf sedimentary rocks. The data show,
for example, that immediately after the
Cretaceous extinction, the diversity of one
clade vas not greatly affected but its eco-
logical .oundance was greatly reduced.

BRINGING BACK
OLD MEMORIES

The inferior temporal cortex is the reposi-
tory for memories of visual objects, where-
as the prefrontal cortex has been impli-
cated in executive processes such as re-
trieving visual memories. Hasegawa et al.
(p. 814) examine the role of the corpus
callosum (CC), the structure that connects
the two hemispheres, in the transfer of
memories. They find that a learned associ-
ation between two visual objects that has
been encoded in one hemisphere (by pre-
senting both objects to the same visual
field) can be learned quickly in the other
hemisphere if the posterior CC (which
carries fibers from the temporal cortex) is
intact. They also find that an association
between objects presented to opposite vi-
sual fields (and thus encoded separately in
the temporal cortices) can be learned in
the absence of an intact posterior CC, but
that such learning requires the presence
of an intact anterior CC (which carries
fibers from the prefrontal cortex). These
results suggest that visual memories can
be retrieved unilaterally and then inte-
grated in the prefrontal cortex.

ENDOCYTIC COAT ASSEMBLY

In the brain synapses, neurons release
hundreds of vesicles containing neuro-
transmitters each time they are stimulat-
ed. This redistribution of membrane from
internal vesicles to the neuron surface
must be rapidly reversed to allow the vesi-
cle membranes to be reutilized. This mem-
brane recycling process involves rapid en-
docytosis of synaptic vesicle membranes
via clathrin-coated pits and vesicles. Slep-
nev et al. (p. 821) found that the coat
components of the clathrin-dependent
endocytic machinery from rat brain as-
sembled and disassembled in response to
changes in their phosphorylation state.
These results suggest that the rise in cal-
cium that triggers synaptic vesicle re-
lease triggers dephosphorylation of the
endocytic machinery, thus priming it for a
wave of activity.

CONTINUED ON PAGE 751
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ACTING ALONE

AND IN GROUPS
Contraction of skeletal muscle in response
to neuronal stimulation requires release
of calcium from intracellular stores through
channels known as ryanodine receptors
(RyRs). The RyR1 complex contains four
RyR1 subunits and four molecules of the
protein FKBP12 (so called because it binds
the immunosuppressant drug FK506). RyR1
complexes are opened in response to acti-
vated voltage-dependent calcium channels
(VDCCs), apparently through direct pro-
tein-protein interaction. However, only
half of the cell’s RyRs appear to be direct-
ly associated with VDCCs. Marx et al. (p.
818; see the Perspective by Bers and Fill)
report that RyR1 channels do not neces-
sarily act independently. Rather, they
sometimes undergo synchronous gating
(opening and closing). Such coupling of
RyR1 channels is promoted by FKBP12
and may explain how an activating signal
is spread to those RyRs that are not in
contact with VDCCs.

MORE HEAT THAN LIGHT

IN SETTING CLOCKS
Circadian clocks help to keep organism
metabolism in tune with the changes in
light and temperature during the course
of the day and through changing seasons.
The role of light in entraining the clock
has received much more attention than
that of temperature. Liu et al. (p. 825)
now show that ambient temperature can
play a greater role in clock resetting than
light. Concentrations of key proteins that
oscillate during the day-night cycle are in-
terpreted by the organism to indicate dif-
ferent parts of the circadian day depending
on the ambient temperature. Shifting the

temperature up or down can shunt the
clock forward or backward almost imme-
diately, independent of light conditions,
and even against contradictory light-
induced signals.

RNA-ACTIVATED

TRANSCRIPTION
The genome of red clover necrotic mosaic
virus consists of two RNAs called RNA-1
and RNA-2. The viral coat protein is trans-
lated from a small subgenomic RNA that
is generated from RNA-1 by RNA-depen-
dent transcription. Sit et al. (p. 829) show
that this transcription is activated by a
specific base-pairing interaction between
RNA 2 and RNA 1. Trans-activation of tran-
scription thus appears to be yet another
example of a cellular function that, al-
though typically performed by proteins,
can also be performed by RNA.

A HANDLE ON CELL ADHESION

A mechanism by which the small guanine
nucleotide binding proteins Cdc42 and
Rac1 may regulate cell-cell adhesion has
been demonstrated by Kuroda et al. (p.
832). Control of such adhesion mechanisms
is important for cellular processes, including
pattern formation in development, estab-
lishment of cell polarity, and some aspects
of tumorigenesis. Rac1 and Cdc42 can in-
hibit cell adhesion mediated by membrane
proteins known as cadherins and associated
proteins called catenins. A guanosine
triphosphatase—activating protein IQGAP1,
which is a target of both Cdc42 and Rac1,
appears to bring about the effects of Rac1
and Cdc42 on cadherin-mediated adhesion.
IQGAP1 is shown to cause dissociation of
o-catenin from cadherin-catenin complexes
in vitro and in vivo.

TECHNICAL COMMENT SUMMARIES

Allometric Scaling in Biology

The full text of these comments can be seén at

www.sciencemag.org/cgi/content/full/281/5378/751a

G. B. West et al. (Reports, 4 Apr. 1997, p. 122) discussed “the 3/4 power law for
metabolic rates ... characteristic of all organisms,” and they proposed “a general mod-
el that describes how essential materials are transported through space-filling fractal

networks of branching tubes.”

H. Kurz and K. Sandau comment that fractal scaling "may not be an unequivocal
prerequisite” and that “a nonfractal model” fits the data as well. T. H. Dawson states
that assumptions made in the report contradict “basic cardiovascular design and
physiological processes of mammals.” He presents alternative “scaling laws” for

structure and function.

In response, ). H. Brown et al. (West and his colleagues) agree with Kurz and San-
dau that biological networks “are not perfect fractals” in some respects. In response
to Dawson, they state that “"empirical measurements” favor the “zeroeth-order mod-

el” of their report.
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worldwide leader of statistical software,
technical support. consulting and
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StatView brings its award-winning flexibility

to both Macintosh and Windows (3.1, 95
and NT)

SAS Institute Inc.

Circle No. 14 on Readers’ Service Card




The OpenGene™ system by Visible Genetics. A system intelligent enough to perform a
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Very easy.
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science — and the convenience of a disposable gel cassette — in the

palm of your hand. Total time to cast a gel: 3 second.

Preparation time is also minimized with the Gel Toaster™ unit
which photo-polymerizes the MicroCel cassette consistently and

uniformly in 3 minutes.

The latest breakthrough in the OpenGene system, our 2-Dye
MicroGene Clipper™ is a compact sequencer that lets you
sequence 8 samples of 400 bases in just over 30 minutes — with

99% accuracy.

GeneObjects™ software is a powerful analysis and data
management tool. And its easily customized to meet your lab’s
specific requirements for everything from sequencing and fragment
analysis to patient-based assay management and the networking of

mul[iple sequencers.

Very fast.

Very smart.

MicroCel™ are trademarks of
Visible Genetics Inc.

OpenGene™, MicroGene Clipper™,
GeneObjects™, Gel Toaster™ and

How easy is the OpenGene
system? Very.

We've compressed the gel
casting and polymerizing
process into 4 simple steps
that take just 3 minutes.
We've eliminated cleaning
and assembly of gel plates.
And the ultra-thin,
preassembled MicroCel
cassette allows for
reproducible, bubble-free
gels that are fast to cast
and sequence, If the
OpenGene system by

Visible Genetics sounds
ingeniously simple to use,
it is. And it comes at a
very affordable price.
Which makes owning it,
just as easy as using it. Give
us a call and we'd be pleased
to arrange a test-drive.

700 Bay St., #1000
Toronto, ON Canada M5G 1Z6

www.visgen.com
info@visgen.com

Toll Free.: 1-888-463-6844

N. America: Tel. 416-813-3240
Fax 416-813-3262

Europe: Tel. 31 (0) 71 523-1428
Fax 31 (0) 71 523-1620

For research purposes only.
Not for use in diagnostic procedures.
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Get 3 centrifuges in 1 with the SORVALL®
SUPER T 21 Benchtop Superspeed.
Only the SORVALL® SUPER T 21 offers three

centrifuges in a single system to meet all your personal
centrifugation needs. It’s a benchtop superspeed with the
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The SUPER T 21 accommodates an array of high-
performance rotors that allow you to spin a wide variety
of tubes, bottles and even microwell plates. Spin from low
speeds up to 21,000 rpm and in capacities up to 3 Liters.

Visit our web site at http:/fwww.sorvall.com

And not only is the SUPER T 21 simple to
operate, it has a compact, durable design. It will
fit easily on a benchtop right in your lab. These
features, combined with its overall versatility and
a capacity you'll never outgrow, make the SUPER T 21
the perfect personal centrifuge for both research and
clinical applications.

For more information about the SUPER T 21, call
1-800-522-SPIN. In Europe, call 44 (1438) 34 29 00 or
Fax to 44 (1438) 34 29 25. Or call your local SORVALL®
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University of Missouri at Columbia C. Trzepacz adherent cells.”
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Mayo Clinic

Use our limited-time, risk-free offer to try FUGENE 6 Reagent yourself. Order FUGENE 6 Reagent
(0.4 ml), and test it on your cells before October 31, 1998. If you’re not satisfied, we’ll credit

back your full purchase price! It’s an unbeatable offer, any way you slice it.

Reserve* 0.4 ml of FuGENE 6 Reagent today by referring to offer F6 (Cat. No. 1 815
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(514) 686-7050 in Canada; or (5)2278967,-61 in Mexico.

*For a list of >120 successfully transfected cell types,
check out http://biochem.boehringer-mannheim.com/techserv/fugene.htm FuGENE™ is a trademark of Fugent, L.L.C.
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Reliable delivery

at constant rates.

ALZET Osmotic Pumps—providing accurate drug delivery for over 20 years.

By Onsul‘ing thC (10[)(‘11(‘&1')](' (1(’“\01"\' Ol.biolt._)gicu]‘ C]l(’micn] or 1h<_‘1‘;1])(-uli(' ng(’nl\,
either 5}*\1L*111it';ll])‘ or to a lzn'gcl(‘d tissue or organ, ALZET osmotic pumps can hul])
ensure the reliability of your data. Using one of ten osmotic pump models
which feature a variety of rates and durations, you can continuously deliver
diverse compounds to unrestrained animals. You can even use a brain

infusion kit for direct delivery to the central nervous system.

CONTINUOUS DELIVERY CAN SAVE RESEARCHER TIME.
For more than 20 years, ALZET osmotic pumps have helped researchers save
critical research time by eliminating the need for frequent, round-the-clock
in‘jm'li(ms. And with zero order delivery.
these pumps have proven invaluable in ensuring
that predictable compound levels are sustained
at therapeutic concentrations, avoiding

potentially toxic or misleading side effects.

In fact, more than 5,200 ])ul)lishcd

references attest to the remarkable r(’li;ll)ilil}' of

these unique self powered pumps. To learn how you can

(‘111])](»} these well proven deliv ery systems, visit www.alza.com /alzet/rates

or call 1-800-692-2990 or 650-962-2251.

alzet

OSMOITIC PUMPS

\\\\\\.ill/.l.\'{)lﬂ dl/('\ rates
alzetaalza.com
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PCR optimization
in one single experiment

The determination of the right annealing temperature is
crucial for establishing a new PCR experiment. The new
all-round genius Mastercycler® gradient is an innovative,
compact thermal cycler for even the most demanding
PCR* applications. lts gradient function enables a tem-
perature gradient of up to 20°C to be generated across
the block, thus optimizing the annealing, denaturation,
or extension temperature in one single experiment.

Its 96-position all-in-one universal block can accommo-
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well
plate — without block exchange.

The exact block homogeneity ensures reproducible
results. Variable, high incubation speeds as well as time
and temperature increments for hot-start, touch-down,
and long PCR provide maximum programming flexibility.

The Mastercycler® personal is designed to meet personal
applications. Its 25-position all-in-one universal block
holds 25x0.2 ml tubes, 16 x0.5 ml tubes, or one micro-
plate in a 5x5 grid.

Personal memory cards for 10 individually developed
protocols allow an easy and comfortable method transfer
between both Mastercycler models.

Circle No. 17 on Readers’ Service Card

wecensed any

authorize®

Of course, both Mastercyclers are licensed and
authorized for PCR.

1 2 3486 67 8 9 10 1112 13 14

300 bp

53°C » 67°C

® Experimental determination of optimal annealing temperature.

The calculated primer annealing temperature was 56.5°C, the

actual annealing temperature is 63.5°C. The ribosomal spacer region
of mycoplasms from H9 cell cultures was amplified.

*PCR (Polymerase Chain Reaction) is protected by patent. The patent is held by Hoffmann-La Roche.
Practice of the patented Polymerase Chain Reaction (PCR) process requires a license.
The Eppendorf Thermal Cyclers are Authorized Thermal Cyclers and may be used with PCR licenses
available from the Perkin-Eimer Corporation. Their use with Authorized Reagents also provides a limited
PCR license in accordance with the label rights accompanying such reagents.

eppendorf @

Eppendorf - Netheler - Hinz GmbH - 22331 Hamburg - Germany - Phone (+49) 40-53801-0 - Fax (+49) 40-53801-556
website: www.eppendorf.com - e-mail: eppendorf@eppendorf.com
Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - USA - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
website: www.eppendorfsi.com - e-mail: eppendorf@eppendorfsi.com

eppendorf® is a registered trademark.
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Powerful

You will be amazed at how powerful an antibody can be.

=
Transduction -~ @@ 0 s
— Voice 606-259-1550 Website translab.com
I ahn r ato rl E 5 A list of current distributors of Transduction Laboratories products
can be found on the Web at translab.com/Distributors.html
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Access RT-PCR System

Still doing the two-step?
Compare for yourself. The Access
RT-PCR System gives you one-
tube convenience, picogram
sensitivity and the number one
PCR support network. Your #1
choice for RT-PCR.

SC onvenience ﬂ Sensitivity
ensifivity Detect message from as little
Pe,fomng e as Ipg of total or mRNA.

pg total RNA per reaction
M! 106 10510¢10310210' 1 0 M

#¥ C onvemence

Just add
components and
start your thermal
cycler.

Return in 2-3
hours -

No intermediate
steps.

Analyze.

ﬂ Performance

20 reactions will convince you.

Contact your local Promega Branch or Distributor for the
Access RT-PCR Introductory System and prove it for yourself.

Ordering Information

Cat.# Product Reactions s . .
A1260 Access RT-PCR Introductory System 20 Visit our we")s‘teﬁ) .
A1250  Access RT-PCR System 100 * References  WWWZ=anpisctio
A1280 Access RT-PCR System 500 . Applicatiom
* Technical Bulletins
Y, * Amplification Assistant *

.‘ "ACC - 55’ w Tp

NORTH AMERICA Fisher Scientific Canada Ireland 018224222 LATIN AMERICA Israef 89477077 Korea (02) 4785911

Toll Free in Canada (800) 234-7437 A llaly 16769 1818 rgentir ) 2 Turkey 2163858321 Malaysia 37183600
2500 W o . adsan, Weonsi EUROPE Albembowy  panOTISReu  poieandUugay TR0 G 210811560 New Zealand 93664784
Toll Free in USA (800) 356-0526 —_—————— aTheNetherlands 0800-0221910 bioBRAS (Bel o) 3. 291957 Pakistan 9251518469
Toll Free FAX in USA 800) 356-1970 a Austria 0660-311587 Norway 35505770 99 PACIFIC ASIA Singapore 7757284
il :w; Jaazg  ABegum 08001809 Poland 58 3414726 A Australia 1800225123 Tawan 0223825378
FAX (608 2770518 Gzl Republic 0220610151 Portugal 13613620 China 1062563159 Thailand 22047777
J Denmark 449488 22 Russia 095 135 4206
Fisher Scientific Finland 09 350 9250 Slovak Republic 95 632 4729 fure)
Toll Free in USA (800) 766-7000 A France 08004879 99 Spain 9340452 14 Venezuela - Indlcates Promena Branch Office
FAX (800) 926-1166 A Germany 0130/914067 Sweden and Iceland 0346 83050 N ration, All Rights
VWR Scientific Products Greece 16436138 A Switzerland 018307037 MIIIDLE EAST/AFRICA d ':e; fications subject
Toll Fres in USA (800) 932-5000 Hungary 12510344 A United Kingdom 0BOD 378994 22451785 prior notice. Rev.062598
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New Incubator,
blah, blah, blah ...

... Forma’s new Direct Heat CO» Incubator
is anything but blah.

For complete details, please contact us. EF
Forma Scientific, Inc.
¢ Email: fmarketing@forma.com Box 649  Mariefta, OH 45750
740-373-4763 ® Fax: 740-373-6770
o Fax: 740-374-1817 USA and Canada 1-800-848-3080

International Distributors Worldwide
An 15O @001 Company

* Phone: 800-848-3080, Ext. 1851 http: // www.forma.com

Forma Scientific is a subsidiary of
ThermoQuest Corporation, a public subsidiary of
Thermo Instrument Systems Inc.,

a Thermo Electron Company.
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Experience The
Pleasures Of Microscopy.

Brilliant and easy. Fluorescence 4-fold. Motorized automation.

The Axioskop 2 is the Carry out demanding In the Axioskop 2 MOT option,
microscope that brings new fluorescence applications motorized functions include
levels of comfort and with flexibility and optimal stage focusing and universal
productivity to biomedical illumination. Reflector condenser setting (including
research. Renowned ICS turret for 4 fluorescence Koehler). These and other
infinity optics provide top modules, 6-place excitation functions can be automated for
quality images, and its filter slide, plus the power high productivity and precision
operating convenience adds of 100 watts. when examining large numbers
extra efficiency to your work. of specimens.

Contact Zeiss today for the full story on the Axioskop 2. It's smart microscopy made easy.

Carl Zeiss * Microscopy ® In Germany (49)3641-64-1616 » Fax(49)3641-64-3144; In US/Canada (800)233-2343 « Fax (914)681-7446;
In Japan (03)3355-0341 = Fax (03)3341-7865; mikro@zeiss.de; www.zeiss.de
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