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MOLECULAR BIOLOGY

The Dangers of
Nonsense

A nonsense mutation is a sin-
gle base change that converts
an amino acid—coding triplet
nucleotide into a codon speci-
fying translational termination.
Catching such a defec-

edited by Gilbert Chin

to the point where a single
species might need to be
reclassified into several?
Omland et al. used mito-
chondrial and nuclear DNA se-
quences to assess patterns of
genetic variation in ravens sam-
pled from most of their geo-
graphic range. They find that

tive messenger RNA
(mRNA) before a trun-
cated and potentially
harmful protein is syn-
thesized is the job of
the nonsense-mediat-
ed mRNA decay
(NMD) pathway. The
mechanisms involved
are not yet under-
stood, but it has been
noted that these mu-
tations also can per-
turb the splicing of the pre-
mRNA in a phenomenon
termed nonsense-mediated
altered splicing.

Liu et al. have analyzed the
effects on splicing of a non-
sense mutation in the breast
cancer susceptibility gene
BRCA1.This mutation is located
in an amino acid—coding or ex-
onic region of the gene and
appears in vitro to cause exon
skipping; this would result in
aberrant removal of an exon
during mRNA processing.
Losing an exon can result in
deleterious effects on protein
function or in a shift of the
reading frame and entry into
the NMD pathway. — GJC

Nature Genet. 27, 55 (2001).

EVOLUTION

Californians Are
Different

Many species of organisms have
wide distributions, yet exhibit
little obvious phenotypic varia-
tion across their range. A case in
point is the common raven,
which occurs across most of
the Northern Hemisphere. Can
such taxonomic simplicity con-
ceal hidden genetic complexity

The common raven Corvus corax.

there is a deep genetic split be-
tween the ravens of California
and those of the rest of the
world (including North Ameri-
ca), possibly sufficient for the
two to be classified as separate
species. The present-day ranges
of the two groups come into
extensive contact, and there is
evidence of genetic mixing in
these zones, suggesting that
they may be remerging after an
extensive period of isolation
and differentiation. — AMS

Proc. R. Soc. London Ser. B 267, 2475 (2000).

IMMUNOLOGY

Keeping B cells in
Suspense

B lymphocytes found within
germinal centers continue to
divide without maturing into
plasma cells, long after they
encounter foreign antigen. By
deferring maturation, these
cells gain the opportunity to
generate and select mutations
in their antibody genes that in-
crease the antibody’s binding
affinity for antigen. Reljik et al.
examined the role played by
the transcriptional repressor
BCL-6 in delaying the terminal
differentiation of germinal
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center B cells. Expression of
BCL-6 blocked the activity of
cytokines that would other-
wise have slowed cell division
and initiated maturation. These
effects of BCL-6 appeared to
be mediated via inhibition of
the effect of signal transducer
and activator of transcription-
3 (STAT-3) on the tran-
scription of B-lympho-
cyte-induced maturation
protein—1 (Blimp-1), a
protein which is known
to be responsible for
guiding B cells toward
maturity. — SJS

J. Exp. Med. 192, 1841 (2000).

CELL BIOLOGY

Phagosome
Proteome

The biochemical characteriza-
tion of intracellular compart-
ments has a long and respected
history. The goal is to define
each of the components of an
organelle, and to understand
how it gets there and what its
function in the organelle is.
Garin et al. have combined
traditional subcellular fraction-
ation techniques with modern
proteomics technology to pro-
vide a detailed analysis of the
constituents of the phagosome,
an organelle created by cells
when they engulf and digest
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particles, such as bacteria, from
the extracellular milieu.
Macrophages were fed latex
beads, which permitted a
straightforward purification by
flotation of phagosomes away
from other organelles of the
endocytic and secretory path-
ways. The purified phagosomes
contained over 140 proteins, in-
cluding degradative enzymes,
the vacuolar proton pump, and
membrane fusion machinery.
The degradative enzymes ap-
peared to be acquired sequen-
tially during phagosome matu-
ration. In addition, a surprising
number of apoptosis (or pro-
grammed cell death)-related
proteins also were found in the
phagosomes, indicating an
unanticipated role for the
phagosome in assessing a cell's
state of health. — SMH

J. Cell Biol.*i52, 165 (2001)

CHEMISTRY
Just Add Water

Supercritical carbon dioxide has
been studied in part because it is
an environmentally benign sol-
vent and a candidate to substi-
tute for organic solvents in
many industrial processes. It also
has important advantages in en-
vironmental remediation, be-
cause a supercritical phase has
no liquid-vapor interface and

GEOPHYSICS
Impact Revisited

In a recent paper, Mory et al. suggested that a large impact crater
might be buried in western Australia. The size of this crater would
make it one of the largest impacts in the last 600 million years,
and the range of possible dates of the impact would span several
major extinction events including the end-Permian and end-

Triassic extinctions.

Reimold and Koeberl now question whether an impact structure
has been appropriately identified, both with respect to the defor-
mation features identified in rocks and minerals sampled from drill
cores and in the geophysical data of the structure itself. Mory et al.
reply by providing additional images and discussion of the claimed
shock features as well as some new age information on alteration

in the basement rocks. — BH

Earth Planet. Sci. Lett. 177, 119 (2000); Earth Planet. Sci. Lett. 184, 353 (2000);
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Earth Planet. Sci. Lett. 184, 358 (2000).
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thus no surface tension. Animportant dis-
advantage, however, is the low solubility of
hydrophilic compounds and metals in super-
critical carbon dioxide. Ligands can be added
to increase the solubility of metals, but of-
ten they need to be added in large excess.
This has hampered the use of supercritical
carbon dioxide, for example, in metal extrac-
tion from contaminated waste.

Yates et al. use a different approach
based on the surfactant-assisted forma-
tion of a microemulsion of water droplets
in supercritical carbon dioxide. They show
that these small droplets of water effi-
ciently remove copper from a contaminat-
ed surface; copper is highly soluble in wa-
ter, and the supercritical phase infiltrates
small pores that would be inaccessible to
bulk water. Very little surfactant is re-
quired, and the water and carbon dioxide
phases can be separated readily by reduc-
ing the pressure. This approach may be
particularly useful when extracting small
amounts of metal dispersed in a large vol-
ume of solid waste.— JU

Chem. Comm. 2001, 25 (2001).

GEOPHYSICS
Parting the Gulf of Corinth

The Aegean region has one of the highest
rates of seismicity and extension in Eu-
rope. It consists of three major rifts: the
North Aegean trough,
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in the western gulf and about 10 millime-
ters per year in the eastern gulf. Their mod-
el accounts for the deformation by requir-
ing most of the slip to occur on low-angle
normal faults within a more narrowly de-
fined vertical depth along the rift margins
than that used in previous models. These
normal faults would account for the seis-
micity, while aseismic creep in the shallow
crust (due to water and sediments in the
central gulf) and in the deeper crust (due
to a decollement at the brittle-to-ductile
transition zone of the crust) would explain
the additional geodetic deformation. Thus,
while the gulf is rifting noisily by normal
faulting in medium-sized earthquakes, it al-
so is extending quietly by creeping near the
surface and at depth. — LR

J. Geophys. Res. 105, 25605 (2000).

ATMOSPHERIC SCIENCE
Remote Inversions

The consequences of global warming caused
by greenhouse gas emissions have made it
imperative to improve our understanding of
the fate of CO, emitted by burning of fossil
fuels. One way in which both the sources
and sinks of atmospheric CO, can be deter-
mined is by inversion: analyses of the CO,
content of air collected regularly in flasks at
a variety of locations around the world are
used to calculate where the CO, came from
and where it went. The

the Evvia graben, and
the Corinth rift. The
region is actively de-
forming between the
India-Eurasia collision
zone (represented by
the North Anatolian
fault that cuts across
Turkey and connects
to the northern
Aegean region) and
the Africa-Eurasia col-
lision zone (repre-
sented by the Hel-
lenic Arc subduction
zone that connects to
the southern Aegean
region). Preyious
studies in the Gulf of
Corinth, the main
part of the Corinth
rift, indicate that the
deformation measured from geodetic data
does not match that determined from
seismic data.

Briole et al. have completed an extensive
global positioning system (GPS) campaign
from 1990 to 1995.They have measured
about 14 millimeters per year of extension

greatest uncertainty associ-
ated with this method aris-
es from the incomplete
global coverage provided by
existing sampling stations.
One possible way to
overcome this limitation
would be to use satellite
measurements of atmo-
spheric CO, concentra-
tions, instead of station da-
ta. This would make possi-
ble much better spatial and
temporal coverage and
would minimize the effects
of vertical transport in the
troposphere. Rayner and
O'Brien have calculated
how precise space-based

The Corinthian Canal, at the south- atmospheric CO, concen-
eastern end of the Gulf of Corinth.

tration measurements
would have to be for this
technique to equal or surpass the perfor-
mance of the existing surface network.
Their estimates create a target for evaluat-
ing the feasibility of different satellite data
retrieval schemes, a necessary first step in
improving atmospheric inversions. — HJS
Geophys. Res. Lett. 28, 175 (2001).
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