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HIGHLIGHTS OF THE RECENT LITERATURE

CHEMISTRY
Corner Shots

Oxide photocatalysts with wide
band gaps, such as alkaline
earth oxides, convert the ener-
gy of ultraviolet (UV) photons
into electron-hole pairs. For
nanoparticles of MgO, the ener-
gy needed to generate the hole
state (which converts an 0%~
anion to O7) depends on the
coordination of the O? anion: A
three-coordinate corner site
(O3c?®) requires less energy to
form the radical (4.6 eV) than
does a four-coordinate edge
site (5.5 eV).

Sterrer et al. have used three
techniques—electron param-
agnetic resonance, infrared
spectroscopy (IR), and diffuse
UV reflectance spectroscopy—
to study the optical excitations
on clean MgO nanoparticles
(with diameters of 5 to 8 nm).
Photoexcitation of either site
led to EPR signals correspond-
ing only to O3~ sites. Exposure
to hydrogen during 5.5-eV irra-
diation fully bleached the EPR
signal, depleted the UV absorp-
tion associated with the O3
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sites (but not the Q% sites),
and led to the appearance of a
single O—H stretching band in
the IR spectrum. The authors
conclude that the initially
formed edge site exciton (or
the oxygen radicals that form
from it) migrates to the corner
sites rather than reacts with
the hydrogen donor species.

Such studies should prove use-
ful in understanding more
complex reactions of these cat-
alysts, such as the activation of
C-H bonds. — PDS

J-Am. Chem. Soc. 10.1021/j20280590 (2002).

GEOLOGY
A Slump in
Paleoseismology

Large earthquakes often spur
mass sediment movements,
such as the submarine slumps
that generate tsunamis. Corre-
lating in time and space pre-
cisely dated slump deposits
should thus provide a chronolo-
gy of prehistoric seismicity in
intraplate settings such as cen-
tral Europe, where the historical
record of earthquakes is spotty.
Using a grid of high-resolu-
tion seismic profiles, Schnell-
mann et al. identified in the sub-
surface of Lake Lucerne 13 syn-
chronous slump deposits that
were associated with the mag-
nitude 6.2 earthquake of 1601.
Applying the subsurface “finger-
print” of that event to deeper
stratigraphic horizons on the
profiles and dating material

GENETICS

The Bases of Breakpoints

Microorganisms can restructure their genomes in
response to environmental pressures. When glu-
cose is scarce, budding yeast sequentially acquire
mutations that enable “evolved” clones to assimi-
late glucose more rapidly than their ancestors. Fur-
ther work has hinted that this capacity is enabled
by gene amplification, but other mechanisms may
come into play in other evolutionary contexts,
such as speciation and tumor progression.
Dunham et al. used microarray-based com-
parative genomic hybridization (CGH) to screen
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nutritionally challenged yeast at single-gene
resolution. They found that genome rearrangements occurred nonrandomly and were especially fre-
quent near transposon-related sequences. Moreover, some of these rearrangements probably ac-

count for the observed increases in fitness. For example, three clones displayed an identical transpo-
son-associated breakpoint adjacent to the gene encoding citrate synthase—the entry point into the
tricarboxylic acid cycle—and three clones had amplifications in hexose transporters. Cha and Kleck-
ner (Reports, 26 July, p. 602) have suggested that transposon sites are fragile in some way, and Dun-
ham et al. contend that they provision yeast with adaptive resources and may relate to processes by
which mammalian genomes evolve during tumorigenesis. — CA

Proc. Natl. Acad. Sci. U.S.A. 10.1073/pnas.242624799 (2002).
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from sediment cores, they then
found four slump-rich zones as-
cribed to previously unknown
earthquakes ranging in age from
2420 to 14,560 years before the
present. Modeling indicated that
the slump associated with one
of these events was capable of
producing a tsunami higher
than 3 m, which suggests that
earthquake-associated tsunamis
can pose a risk in lakes as well
as oceans. — SW

Geology 30, 1131 (2002).

PALEOCLIMATE

Ancient Global
Warming

The Paleocene-Eocene thermal
maximum occurred at the close
of the Paleocene Epoch about
55 million years ago. Within a
few thousand years, sea surface
temperatures warmed by 4° to
8°C, and deep ocean tempera-
tures increased by 5°C. This
episode, which lasted for ap-
proximately 210, 000 years, in-
duced a host of biotic respons-
es and produced a large pertur-
bation in the marine and terres-
trial carbon isotopic records. It
is believed that this event was
caused by massive dissociation
of marine sedimentary
methane hydrates, but the se-
quence of processes that trig-
gered it is still obscured by the
difficulty of determining its
timing and duration.

Thomas et al. present high-
resolution stable isotope
records based on analyses of
single planktonic and benthic
foraminiferal shells, demon-
strating that the initial carbon
isotope excursion was geologi-
cally instantaneous and was
preceded by a brief period of
gradual surface-water warm-
ing. Methane-derived carbon
was mixed from the surface
ocean downward, suggesting
that a significant fraction of
the initial dissociated methane
hydrate reached the atmo-
sphere before oxidation. This
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supports the idea that the Paleocene-
Eocene thermal maximum was triggered
by a small surface ocean warming, fol-
lowed by the injection into the atmo-
sphere of large amounts of methane, a
potent greenhouse gas, derived from ma-
rine sedimentary sources. — HJS

Geology 30, 1067 (2002).

IMMUNOLOGY
Fatal Attraction

Type 1 diabetes is the outcome of an au-
toimmune T cell response that destroys the
insulin-producing B cells within the pan-
creas. The early stage of the disease—
known as insulitis—is marked by infiltra-
tion of pancreatic islets by T cells, and, in
an ironic twist, Frigerio et al. suggest that B
cells may themselves be partly responsible.
Exposure of a 3 cell line to a mix of inflam-
matory cytokines (IFN-y, IL1-B, and TNF-o)
stimulated the production of chemokines,
proteins that orchestrate the migration of
leukocytes. The same assortment of
chemokines was detected in islets from
mice with an induced form of insulitis; in
culture, these chemokines stimulated mi-
gration of T cells isolated from prediabetic
mice. This chemotaxis depended most
strongly on the CXCR3 receptor and corre-
sponded with delayed induction of dia-
betes in CXCR3-deficient mice. — SJS

Nature Med. 8, 1414 (2002).

BIOCHEMISTRY
Organization RINGleader

Eukaryotic cells contain a number of
vaguely defined supramolecular
structures—aptly termed dots,
speckles, and bodies—whose
functional roles are unclear. The
individual proteins found within
these structures perform diverse
functions, but many possess a

small zinc-binding motif called a
RING domain. Kentsis et al. report
that purified RING domains from
several unrelated proteins, includ-
ing the breast cancer susceptibili-

ty gene product 1 (BRCA1) and

the promyelocytic leukemia pro-
tein (PML), can self-assemble in
vitro into high-order structures

that resemble those formed in

cells. These RING bodies acted as
structural scaffolds for multiple
partner proteins, raising the possibility
that the function of RING domain self-as-
sembly in cells is to integrate biochemical
reactions. — PAK

Proc. Natl. Acad. Sci. U.5.A. 99, 15404 (2002).

CHEMISTRY
Explosive When Scratched

Cubane—a molecule consisting of eight
carbon atoms at the corners of a cube with
a hydrogen atom attached to each car-
bon—was first reported in 1964. Manini et
al. have prepared an expanded cubane, in
which C=C—C=C units connect each pair of
adjacent corners. In their synthesis, two
corners are joined to form an edge, two
edges are linked to yield a face, and two
faces are combined to produce a cube. The
resulting structure contains 56 carbon
atoms, and each corner is protected with a
methoxy (-OCHj) group. Although this ex-
panded cubane is highly strained and ex-
plosive, the authors were able to character-
ize the molecule with nuclear magnetic
resonance and to verify its cubic symmetry.
Mass spectrometry indicates that, upon
loss of the methoxy groups, the molecule is
not stable in the cubane geometry and
converts to a fullerene. — JFU

Angew. Chem. Int. Ed. 41, 4339 (2002).

DEVELOPMENT
i See a Pattern

When a mammalian zygote divides, the
two cells follow distinct fates. The first to
undergo a second division contributes to
the embryonic part of the blastocyst,
whereas the other cell contributes to the
abembryonic portion. Earlier, it was noted
that the cleavage plane for the initial cell
division event correlated with the location
of the fertilization cone that formed after
sperm entry into the oocyte. Piotrowska
and Zernicka-
Goetz have ex-
amined embryos
that had never
been fertilized
and those from
which cytoplasm
at the site of
sperm entry had
been removed. In
these embryos,
the two blas-
tomeres that

After removal of cytoplasm, the formed in the ini-
cleavage plane (yetlow) no tial cleavage
longer aligns with the boundary event did not dif-
between the embryonic and fer in their pro-
abembryonic parts (white lines).  portional contri-

butions to the
embryonic and abembryonic parts of the
blastocyst. Hence, sperm is needed not on-
ly for its genetic content but also as a spa-
tial cue for embryo patterning. — BAP
Development 129, 5803 (2002).

www.sciencemag.org SCIENCE VOL 298 13 DECEMBER 2002

NanoDrop” UV/Vis

Spectrophotometer

You'll try it
for its 1pl
capability.

But it’s so easy, you'll

use it for everything.

No cuvettes or capillaries
At-strength samples

without dilution
Very small footprint

The NanoDrop™ ND-1000
spectrophotometer is so quick and
easy, you'll use it for all your samples.
Simply pipette a sample directly
onto the measurement surface.
The sample is drawn into a column
between two optical fibers to
establish the measurement path.
After measurement is complete, a
simple wipe and you're ready for
your next sample.

NanoDrop ND-1000 for
all UV/Vis measurements,
including:
* nucleic acids
(even at 3500 ng/pl)
* fluorescent-dye labeled
microarray samples
* proteins
» cell cultures

» full spectrum analysis
(220-750 nm)

Visit our website for
demonstration video,
testimonials, and
full specifications.

www.nanodrop.c&

B NanoDrop
4l Technologies

Rockland, Delaware USA
Telephone (302)984-0334

©2002 NanoDrop Technologies



