PERSPECTIVES
ing, with recent demonstrations that the
WAVE2 complex and HS-1 protein are
essential activators of Arp2/3 for immunological synapse formation (15, 16). The
physiological role of coronin-1 appears to
end when the T cell receptor is engaged
with antigen, although coronin-1 accumulates in actin-rich projections in the periphery of the immunological synapse (6). It is
possible that the role of coronin-1 is redundant with that of other factors that are
recruited to the immunological synapse.
These studies predict that distinct negative
regulators of Arp2/3 will likely play an
important role in T cell homeostasis after
engagement of the T cell receptor. Negative
regulators of Arp2/3 that control F-actin
accumulation in the immunological synapse
will likely play an important role in postactivation migration, energetics, and survival.
The control of survival after activation is
fundamental to immunological tolerance
for prevention of autoimmunity and the for-

mation of immunological memory—areas
in which F-actin is likely to have a new role.
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et al. and others that simple manipulation of
F-actin—including treatment with latrunculin A to decrease F-actin or treatment with
jasplakinolide to increase F-actin—either
increases or decreases mitochondrial membrane potential, respectively.
Alternatively, F-actin may be critical for
delivering proapoptotic molecules to mitochondria (11). F-actin has a role in delivery
of other “cargo” to mitochondria. For example, dynamin-related protein 1 is delivered
by F-actin in order for mitochondria to
undergo fission (12). In yeasts, the F-actin
anchoring complex on mitochondria has
been defined by genetic studies (13, 14). On
this basis, a simple model can be conceived
in which coronin-1 reduces the efficiency
with which proapoptotic complexes are
delivered to the mitochondrial outer membrane (see the figure).
A surprise in this study is that coronin-1
has no role in forming the immunological
synapse. Knowledge in this area is explod-
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Toward “Supervolcano”
Technology

Time-lapse seismic tomography can provide
detailed insights into magma movements in an
active volcano and may help to predict volcanic
hazards in the future.

I

n addition to depicting the ultimate volcano-eruption horror story, the recent
Discovery Channel/BBC coproduction
“Supervolcano” speculates about what technology will be available to the geophysicist in
2025 to monitor active volcanoes. The result is
a fictional Virtual Geophysical Laboratory
that, when fed the right data, predicts eruption
scenarios, thereby providing information to
help guide civil emergency–response decisions. On page 821 of this issue, Patanè et al. (1)
report a key step toward realizing such an
advanced volcano-monitoring technology.
The authors have used time-dependent
seismic tomography to study Mount Etna
during its pre-eruptive and eruptive phases
between August 2001 and January 2003 (see
the figure). This method is analogous to CAT
(computerized axial tomography) scanning in
medical technology, except that earthquakes
are used as energy sources and that regions of
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Earth are the target. In the present case, the region of interest
is Mount Etna, a basaltic volcano in Sicily that is ~30 km in
diameter and rises to ~3000 m
above sea level.
The greatest challenge in
this type of work is to obtain a
sufficiently good earthquake
data set. Patanè et al. combine
data from multiple seismic networks to overcome this difficulty. They observe major
changes in the ratio of seismic
compressional to shear-wave
speed (V P /V S ) during the
buildup to an eruption and during the eruption itself; these
changes correlate closely with
observed magma movements
(2). Most notably, the authors
map regions where V P /V S
decreases, and attribute this
decrease to the influx of
magma that is rich in volatiles
(SO2, CO2, and water vapor).
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Toward predicting volcanic hazard. Mount Etna emits plumes of ash
on 29 October 2002. Patané et al. have used time-dependent seismic
tomography to gain detailed insights into magma movements within
this volcano. Further development of this method should help to predict volcanic hazards at Mount Etna and elsewhere in the future.
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This is the first report of time-dependent of these has changed when changes in only track to realizing technological capabilities
seismic tomography applied to an erupting two quantities (VP and VS) have been mea- resembling those of the fictional Virtual
volcano. It builds on earlier work of the sured is not possible and requires the addi- Geophysical Laboratory by 2025.
same kind done in geothermal areas in tion of other kinds of data. Both theoretical
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