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TH1S WEEK IN SCIENCE
[ ]

edited by PHIL SZUROMI

Ocean plumbing

A key control on Earth’s climate
is the pattern of flow and mixing
in the oceans; understanding how
mixing varied in the past is criti-
cal for interpreting causes of past
climate change. Christensen et
al. (p. 913; see the Perspective by
Alberéde, p. 908) present de-
tailed records of lead isotopes in
the ocean extending back toabout
50 million years ago obtained
from two iron-manganese crusts
in the Pacific Ocean. Changes in
the lead isotope values seem to
correspond to broad changes in
the oxygen isotope composition
of foraminifera (which reflect
climate changes) and may re-
flect the pattern or intensity of
ocean mixing.

Tiny gas cylinders
Fullerenes can be synthesized so
that they trap rare gas atoms.
Now carbon fibers, when sub-
jected to high pressures and tem-
peratures, can also irreversibly
trap inert gases. Gadd et al. (p.
933) show that when carbon fi-
bers are exposed to argon gas at
high pressure and appropriate
temperature conditions, the tubes
seal after the gas has entered.
The gas remains trapped in the
tubes at high pressures, even af-
ter the outside pressure is re-
leased to atmospheric pressure.
These fibers, which have an
outer diameter of about 0.1 mi-
crometer, thus form very small,
high-pressure gas cylinders.

Readily resolving
chiral compounds
Pure enantiomeric compounds
(all right- or left-handed versions
of the same molecule) are impor-
tant building blocks for organic
synthesis. Synthetic methods,
however, often produce both
forms, and separations can be
time-consuming and waste ma-
terial. Tokunaga et al. (p. 936)
report on a catalytic method for
resolving enantiomers of an im-

Connect the quantum dots
Semiconductor devices use transistors to switch the flow of electrons,
but difficulties with leakage currents limit the ultimate size of even
field-effect transistors. A quantum-mechanical approach is to en-
code logic states by the position of individual electrons on intercon-
nected quantum dots (quantum-dot cellular automata, or QCAs).
Orlov et al. (p. 928; see the news story by Glanz, p. 900) experimen-
tally constructed a basic QCA cell from four aluminum quantum
dots. Each pair is connected by tunneling barriers, and the two pairs
are capacitively coupled. Transfer of an electron between the input
pair of dots switches the position of an electron on the output pair.

portant class of compounds, ter-
minal epoxides. A recyclable
chiral cobalt catalyst was used to
resolve racemic mixtures of these
molecules into epoxidesand 1,2-
diols of nearly a single handed-
ness (usually greater than 98 per-
cent resolution). The only re-
agent consumed was water.

Insulin-like signals
in worms

In Caenorhabditis elegans, harsh
conditions can cause the worms
to halt the normal reproductive
development and enter a “rest-
ing” or dauer state. This process
is controlled by a neuroendo-
crine pathway consisting of
genes from the DAF family. Mu-
tations in these genes causes ab-
normal dauer formation or, in
some cases, longevity. Kimura et
al. (p. 942; see the news story by
Roush, p. 897) have now shown
that one of the daf genes, daf-2,
is an insulin receptor-like mol-
ecule. Such homology has not
been seen before in worms and
indicates that this insulin-like
signaling pathway cooperates
with the other daf pathway
(which is a transforming growth
factor—P-like signaling pathway)
to control this fundamental de-
velopmental process.

No place to hide
Identifying factors that regulate
fish populations has proven diffi-
cult, in part because of problems
in obtaining accurate catch data.

Hixon and Carr (p. 946) have
approached the question experi-
mentally: They translocated live
coral reef heads to new locations
to construct 32 similar habitats.
These were populated with dif-
ferent densities of damselfish,
exposed to two types of preda-
tors, reef-resident and transient
piscivores, and the mortality
rates of the damselfish assessed.
In the presence of either one of
the predator types, damselfish
mortality was not density-de-
pendent but both predators to-
gether caused density-dependent
mortality. Transient predators
attack in the waters above the
reef, while resident predators at-
tack within the reef structure.

Genetics and AIDS

A major endeavor in HIV (hu-
man immunodeficiency virus)
research has been to discover the
underlying mechanisms that al-
low some “long-term survivors”
to resist disease 10 to 20 years
after HIV-1 infection or to allow
some highly exposed individuals
to remain uninfected. Although
a deletion in the chemokine re-
ceptor molecule CCR5 and cer-
tain human leukocyte antigen
haplotypes have been associated
with survival, they can only ex-
plain a small proportion of the
cases. Smith et al. (p. 959) have
found a mutation in another
chemokine receptor, CCR2, that,
when considered with the dele-
tion in CCR5, explains the abil-
ity of about 25 percent of long-
term survivors to avoid AIDS.
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Making M cells
Most of a mammal’s immune sys-
tem is not in the bloodstream
and its associated lymph nodes,
but rather, it is intimately associ-
ated with the gut. Regions of the
gut that contact this tissue con-
tain specialized transport cells
called M cells. Kernéis et al. (p.
949; see the cover and the Per-
spective by Madara, p. 910) es-
tablished an in vitro culture sys-
tem to convert gut epithelium
into M cells by coculture with
lymphocytes, particularly B cells.

Pinpointing pain
How do we feel pain? Rainville
et al. (p. 968) dissociate and
monitor the physical aspects of

exposure to hot water from the
affective response by functional
brain imaging. Under condi-
tions where the somatosensory
cortex is unaltered, activation
in the anterior cingulate cortex
is modulated by hypnotic sugges-
tion, linking this frontal lobe
pathway to the emotional reac-
tion to pain.

Telomerase family tree
Telomerase, aribonucleoprotein
enzyme, replicates chromosome
ends, or telomeres. The catalytic
protein subunit, recently identi-
fied in a ciliate and in bakers’
yeast, contains reverse tran-
scriptase (RT) motifs. Naka-
mura et al. (p. 955; see the Per-
spective by Eickbush, p. 911)
show that this subunit is con-
served in fission yeast and hu-
mans. From building evolution-
ary trees, they conclude that
telomerases form a discrete sub-
group of RTs, probably of an-
cient origin.
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DNA Polymerase, manual Hot Start;

L5: 10 copies, AmpliTaq Gold.

For PCR performance with higher yield, better

specificity and more reliable results, discover
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It also gives you consistently better PCR results.

Because AmpliTaq Gold remains inactive until

heated. conditions that lead to primer-dimer

formation and mispriming are eliminated.
And of course, you have the continued

assurance of knowing that AmpliTaq Gold

Where There’s Gold,
You’ll Find
Performance.

is backed by PE Applied Biosystems” exclusive
PCR Performance Guarantee.

So discover AmpliTaq Gold, and discover
high performance PCR. To request information,
call 1-800-327-3002. Outside the U.S. and
Canada, contact your local PE Applied Biosystems
representative. On the Internet, visit our home
page at http://www. amplitaggold.com, or e-mail
pebio@perkin-elmer.com.

~PE Applied Biosystems

Europe Lan ! 4 0 301 Fax:49(0)6103 708 310

AmpliTag Gold is a trademark and AmpliTaq is a registered trademark of Roche Molecular Systems, Inc

The PCR process is covered by patents owned by Hoffmann-La Roche, Inc. and F. Hotfmann-La Roche Ltd
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Three colour confocal laser scanning microscope analysis of islet from neonatal rat pancreas.
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GENE AMPLIFICATION AND DETECTION

e Eliminate gel analysis @ Easily adaptable to most

@ Quantitate amplified DNA PCR applications including:
@ Real-time and endpoint analysis RT PCR, in situ PCR,
e Universal primer system allele-specific PCR
e Eliminate contamination

Sunrise™ Amplification and Detection Syste

TELOMERASE DETECTION GENE METHYLATION

e Sensitive TRAP assay e Methylation-specific PCR

@ Internal PCR control ® Analyze CpG islands
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@ [sotopic or nonisotopic e Adaptable to many other genes

® Rapid and precise @ No Southern blot or restriction digesis
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e Two color detection using TUNEL @ Applications include:

e Visualize apoptosis in mixed cell Light or fluorescence microscopy
populations Flow sorting

@ Detect early apopiosis

@ Distinguish apoptosis from necrosis Call our apoplosis technical support line

@ Analyze multiple sample lypes to receive a tissue-specific reference list!

: ApopTag® and ApopNexin™ Apoptosis Detection Kits
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&For Research Use Only. Not for use in
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(+33) 388 67 22 67 Tel: 1-800-77-ONCOR
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