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I M M U N O L O G Y  

ExtendingtheT CellConnection 
The supramolecular activation cluster (SMAC) forms at the point 
of contact between aT celland an antigen-presentingcell (APC). 
The term "immune synapse" has provided a usefulanalogy by 
which to describe the SMAC in CD4T cells, although i t  has not 
been clear whether this terminology could reasonably be extend--. 

ed to other types of T cells. 
Usingthree-dimensionaldigital mi-

croscopy, Potteret al. observed that 
SMAC %&nationalso occurs in CD8T 
cells and that, as with their CD4 coun-
terparts, this requires a 
centration of specific 
antigen displayed by 
the APC. In CD8 and 
CD4T cells, SMACs 
were organized simi-
larly, exhibiting cen-
tral and peripheraldo-

red, upper) localizes 
D the center while 

LFA-1 (green) and 
talin (red, Lower) oc-
cupy the periphery. 

mains containingsig-
nalingand adhesion proteins, such as protein kinase C and the in-
tegrin LFA-1, respectively. However,CD8T cells appearedto differ 
from CD4T cells in that engagement of the CD8 coreceptor pre-
sented an obligatory step in SMAC formation. Extensionof the 
immune synapse modelto CD8T cells may help to unravelthe 
programs of activation followed by these cells. -SJS 

Pmc. Nat1.Acad. Sci. U.5.A. 98.12624 (2001) 

G E O P H Y S I C S  

Assessinga 
Repository 

Soon, a decision will be made 
by the U.S. Secretary of Energy 
on whether to recommend 
Yucca Mountain in Nevada as 
the site for storage of high-
levelradioactivewaste.The 
waste would be stored in what 
is known as the saturated zone 
at Yucca Mountain. Here, water 
from rain and snow percolate 
downward to the water table, 
traveling along fractures in the 
rocks through the mountain 
and the repository level, which 
is  now (and Likely has been for 
hundreds of thousands of 
years) at least 200 meters 
above the water tab1e.A major 
concern about the suitabilityof 
the site has been the possibility 
that waste might be mobilized 
or released by interactionwith 
this percolatingwater over 

thousands of years. Flint et al. 
provide atimely overview of 
recent work on the unsaturated 
zone hydrology of Yucca Moun-
tain, includingan evaluationof 
the amount, distribution,and 
flow of water; they also exam-
ine modeling efforts aimed at 
assessingthe overall hydrology 
and, ultimately,at predicting 
future outcomes should the 
climate change. -BH 

Rev. Geophys. 39,447 (2001). 

C H E M I S T R Y  

Guest in a Green 
Solvent 

Hydrocarbonsolvents are used 
widely in the chemical industry 
for cleaningand coating and for 
reactionand separationpro-
cesses. Environmentally friendly 
chemicalsynthesis uses alter-
native solvents such as ionic 
liquids,water, and liquid and su-
percriticalcarbon dioxide 

(scC02).The last is particularly 
attractivebecauseCO, is inex-
pensive and environmentally 
benign (except as a greenhouse 
gas). Furthermore,changingthe 
density of scC02alters i ts ef-
fectiveness as a solvent, and 
this can be used to control re-
action rates and yields. 

Unfortunately, many reac-
tants and catalysts do not dis-
solve readily in scCO,. Several 
approaches have been used to 
overcome this problem. For ex-
ample, surfactants have been 
designedthat enhance thesol-
ubilizingpropertiesof scCO,, 
and microemulsions of water 
and scCO, have been used. 
Now,Yeung et al. show that Pd 
nanoparticles encapsulated 
within poly(propy1eneimine) 
dendrimerswill catalyze chem-
ical reactions in scCO,. In two 
reactions,the catalyst pro-
duced high yield and selectivity 
with little degradation.-JU 

Chem. Comm. 2001,2290 (2001). 

B I O T E C H N O L O C Y  

Large-ScaleGrowth 
Since the derivation of human 
embryonic stem (ES) cells, there 
has been enormous scientific 
and politicalinterest in the 
stem cell arena, with expecta-
tions that these cells may one 
day be used to treat individuals 
with spinal cord injuries and de-
generative conditionssuch as 
Parkinson's disease.One limita-
tion to growingthese 
cells is that they require a 
layer of mouse embryonic -
fibroblast (MEF) feeder 

as ES cells grown on MEF feeder 
cells. Furthermore,they have a 
normalkaryotype, stable 
growth rate, and high telo-
merase activity and are able to 
differentiateinto cells from all 
three germ layers.-BAP 

Nature Biotechnol. 19,971 (2001). 

A P P L I E D  P H Y S I C S  

Single-Wire Light 
Source 

Clusters of oriented zinc oxide 
nanowireshave been shown to 
exhibit ultraviolet lasingwhen 
excited by an opticalsource, but 
an open question is whether the 
same activity can be observed 
in single nanowires. Usingnear-
field scanning opticalmi-
croscopy to characterizethe to-
pography and photolumines-
cence (PL) of individual 
nanowires.Johnsonet al. show 
that although many of the 
nanowiresexhibit only en-
hanced emission andact as 
waveguides, the lack of lasing 
may be ascribedto chemicalor 
mechanicaldamage duringthe 
dispersalprocess. However, for 
some well-isolatednanowires, 
narrowingof the emissionspec-
tra was observed.Although only 
a few of the nanowiresshowed 
this behavior and the threshold 

OpticalSignal(AU) 
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cells, which apparently 
promote maintenanceof 
human ES cells in an 
undifferentiatedstate. CombinedpL 
Xu etal. show that hu- and topograpnlc 
man ES cells can be imageof an ex-
grown under feeder- citedwire. 
free conditionsas long 
as matrix proteins-Matrigel or intensityto induce PLwas high-
laminin-are included in MEF- er than that requiredfor arrays 
conditionedmedium.These of wires, these results suggest 
cells express the same factors that lasingdoes indeed origi-
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nate from individual nanowires. Such and the phase coupling of cycles vary geo- 
nanoscale light sources may be expected to graphically, and such variation allows 
be critical components of microdevices and ecologists to tease apart the underlying 
optical computing and data storage. - MSL causes of the population cycles. 

j. ~hys.  Chem. 6.. 10.10211jp012304t. Haydon et al. model time-series data 
from Hudson Bay Company fur-trapping 

BIOCHEMISTRY records for muskrat and their principal 

Entering the ER predator, mink, across Canada.The popula- 
tion dynamics of the two species show 

Atomic-resolution structures of prokary- very similar geographical patterns, becom- 
otic ribosomes have added to our under- ing increasingly coupled and synchronized 
standing of protein biosynthesis, but less from west to east.The causes of these pat- 
structural information is available for eu- terns appear to be a combination of cli- 
karyotic ribosomes. Some eukaryotic pro- mate and topography, with the signature of 
teins are inserted into or translocated the North Atlantic Oscillation more pro- 
across the endoplasmic reticulum (ER) nounced in eastern and central Canada 
membrane during translation.To accom- than in the mountainous west.-AMS 
plish this, the ribosome binds to a protein- P~OC.  Nat1.Acad.Sci. u.s.A., 10.1073lpnas.221275198. 

conducting channel (PCC), which contains 
the heterotrimeric protein Sec61. CLIMATOLOGY 

Spahn etal. present a cryoelectron mi- 
croscopy reconstruction of the yeast 805 

Hotter Than Ever 
ribosome, which in comparison to the bac- "Climate sensitivity" is a parameter used by 
terial structure is homologous in core re- climatologists to specify the increase in av- 
gions with expansion segments at surface erage global surface temperature in degrees 
sites. Beckmann etal. describe a translating celsius as a consequence of doubling the 
yeast ribosome with the PCC bound at the concentration of atmospheric carbon diox- 
outlet of a tunnel ide.This value is difficult to 
that conducts the calculate, though, because 
nascent polypep- there are large uncertain- 
tide.The diameter ties in the responses of 
of the PCC is con- clouds and water vapor to 
sistent with a 
complex of three 
Sec61 trimers, and 
Sec61 is connect- 
ed to the ribo- 
some by four con- 
tacts with riboso- 
mal RNA and pro- 
teins. Surprisingly, 
the PCC shows an 
indentation in- 

the resulting warming, 
and in how those re- 
sponses would modify 
Earth's radiation balance. 
The Intergovernmental 
Panel on Climate Change 
range of likely values for 
climate sensitivity is 1.4 
to 5.8OC, although the full 
range varies from 0.1 to 
10.O°C, and the deriva- 

stead of a central Cross-section through the ribosome- tions of these estimates 
pore. Interaction Sec61 complex; scale bar, 10 nm. make it hard to assign 
with the signal se- probabilities. 
quence may not be sufficient to induce an In order to construct a probabilistic es- 
open channel conformation, and the.chan- timate for climate sensitivity, Andronova 
nel itself may act as a seal to prevent ion and Schlesinger analyze 16 different ra- 
Leakage across the ER membrane.- W diative-forcing scenarios with a simple cli- 

cell 107,361; 373 (2001). mate model using, in each case, a dou- 
bling of carbon dioxide, but with various 

ECOLOCY/EVOLUTION combinations of additional factors such as 

~ ~ d ~ l i ~ ~  ~ ~ ~ k ~ ~ t  and Mink tropospheric ozone, anthropogenic sulfate 
aerosol, the Sun, and volcanoes.They find 

Populations of predators and their prey 
often show cyclic fluctuations in density, 
especially in northern latitudes. In many 
cases, the cycles of predator and prey are 
synchronous, and the search for mecha- 
nisms driving the cycles has been an abid- 
ing quest for ecologists. In some predator- 
prey pairs, the strength of the synchrony 

that natural climate variability and incer- 
tainties in the estimates of radiative forc- 
ing make 1.0 to 9.3OC the 90% confidence 
interval for climate sensitivity, implying 
that there is a roughly even chance that 
the best estimate lies outside the com- 
monly accepted range. - HJS 

j. Geophys. Res. 106,22605 (2001). 
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