
DOI: 10.1126/science.304.5668.173b 
, 173b (2004); 304Science

  et al.H. Jesse Smith,
and VOCs
ATMOSPHERIC SCIENCE: Detox Strategy for NOx

 www.sciencemag.org (this information is current as of January 30, 2007 ):
The following resources related to this article are available online at

 http://www.sciencemag.org
version of this article at: 

 including high-resolution figures, can be found in the onlineUpdated information and services,

 http://www.sciencemag.org/cgi/collection/atmos
Atmospheric Science 

 http://www.sciencemag.org/cgi/collection/this_week_in_literature
Editors' Choice 

: subject collectionsThis article appears in the following 

 http://www.sciencemag.org/help/about/permissions.dtl
 in whole or in part can be found at: this article

permission to reproduce of this article or about obtaining reprintsInformation about obtaining 

registered trademark of AAAS. 
c 2004 by the American Association for the Advancement of Science; all rights reserved. The title SCIENCE is a 

CopyrightAmerican Association for the Advancement of Science, 1200 New York Avenue NW, Washington, DC 20005. 
Science (print ISSN 0036-8075; online ISSN 1095-9203) is published weekly, except the last week in December, by the

 o
n 

Ja
nu

ar
y 

30
, 2

00
7 

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org
http://www.sciencemag.org/cgi/collection/this_week_in_literature
http://www.sciencemag.org/cgi/collection/atmos
http://www.sciencemag.org/misc/reprints.shtml
http://www.sciencemag.org


www.sciencemag.org SCIENCE VOL 304 9 APRIL 2004 173

ATMOSPHERIC SCIENCE

Detox Strategy for
NOx and VOCs

Tropospheric ozone is a ubiq-
uitous pollutant that is harm-
ful to human health, crops,
and ecosystems. The two
main precursors of surface
ozone are nitrogen oxides
(NOx) and volatile organic
compounds (VOCs), but un-
certainty about their precise
roles in ozone production—
mainly due to the lack of ob-
servational information—has
prevented the development of
more effective air pollution
control strategies. Martin et
al. report a technique with
the potential to lessen this
uncertainty, a space-based
remote sensing method for
measuring the ratio of tropo-
spheric formaldehyde to ni-
trogen dioxide. This ratio is a
good indicator of the relative
sensitivity of surface ozone
formation to emissions of
NOx versus VOCs. They find
that most of the Northern
Hemisphere is more sensitive
to NOx than to VOCs, with
the exception of Los Angeles
and the industrial areas of
Germany. These results sug-
gest that satellite remote
sensing can contribute to air
pollution management by re-

vealing the spatial and tem-
poral sensitivity of surface
ozone production to reduc-
tions of NOx and VOC emis-
sions. — HJS

Geophys. Res. Lett. 31,
10.1029/2004GL019416 (2004).

C E L L  B I O L O G Y

Pretzel Factory

The mammalian neuromuscu-
lar junction contains a post-
synaptic arborization of
acetylcholine receptors
(AChRs) that map precisely
onto the motor nerve termi-
nal, forming a pretzel-shaped
array. Kummer et al. investi-
gated how this complex 
architecture is generated by
monitoring in vitro the elabo-

ration of neuron-free myo-
tubes on a laminin substra-
tum. The branched structures
arose as newly synthesized
AChRs added to the circum-
ference of AChR-rich plaques
and as perforations in the
plaques coalesced to form
AChR-poor regions—a se-
quence of events mirroring the
development of neuromuscu-
lar junctions in vivo. Thus, even
though the neuronal and mus-
cle-derived structures appear
to be built in parallel, the 
muscle can make pretzels on
its own. — SMH

J. Cell Biol. 164, 1077 (2004).

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

Negative Refraction
Hits the Spot

Our familiarity with optical
effects has generally been
confined to materials with a
positive index of refraction;
i.e., lenses are curved, and im-
aging of an object is limited
by the diffraction limit. A set
of recently developed materi-
als, or metamaterials, that can
be designed with electrical
and magnetic properties
spanning the entire plane of
positive and negative perme-
ability (µ) and permittivity (ε)
have been predicted to give
rise to a number of somewhat

counterintuitive optical 
effects.

Two groups present experi-
mental data confirming some
of these predictions using a
flat slab of metamaterial de-
signed to have a negative re-
fractive index in the mi-
crowave regime. With µ = –1
and ε positive, Smith et al.
demonstrate the ability to fo-
cus s-polarized light by a pla-
nar slab. With µ and ε both
negative, Grbic and Eleftheri-
ades demonstrate focusing by
their planar slab of material,
and moreover, that the image
formed can beat the diffrac-
tion limit. By decreasing the
length scales of these materi-
als down to optical wave-
lengths, it should be expected
that our field of familiarity
with optics will become
greatly expanded. — ISO

Appl. Phys. Lett. 84, 2244 (2004); Phys.
Rev. Lett. 92, 117403 (2004).

I M M U N O L O G Y

Losing Control

Although maintenance of T
cell regulation is generally ac-
cepted as an important factor
that helps to prevent autoim-
munity, most of the direct ev-
idence for this belief has
come from studies in mice.
Thus, in several autoimmune
models a subset of
CD4+CD25+ T cells can im-
pede the activity of autoreac-
tive T cells, but similar evi-
dence in humans has been
hard to obtain. Viglietta et al.
observed that CD4+CD25+ T
cells from patients with mul-
tiple sclerosis were consider-
ably less capable of suppress-
ing T cell responses when
compared to those from
healthy controls. Rather than
a decrease in the overall num-
ber of CD4+CD25+ T cells, this
appeared to reflect an intrin-
sic defect in the suppressive
ability of the cells. Such a
shortfall in regulatory T cell
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C H E M I S T RY

Catalytic Coupling

One of the most useful
tools for forming carbon-
carbon bonds is the Suzuki-
Miyaura coupling, in which
compounds such as aryl
halides are cross-coupled
to organoboronic acids, in
part because the boronic
acids are readily handled in air or water without special precautions. However, steric hindrance
around the carbon atoms is not always tolerated, and catalyst loadings or reaction tempera-
ture or both may need to be high. Walker et al. have designed a new Pd ligand (1) bearing
methoxy groups that not only stabilize the Pd complex but also avoid the deactivating effect
of cyclometalation. They report yields in excess of 95% for a wide variety of couplings, includ-
ing hindered and heteroatom halide substrates at temperatures near 100ºC and unhindered
substrates at room temperature. In many cases, Pd loadings of well below 0.1 mole % suffice
for efficient catalysis. — PDS Angew. Chem. Int. Ed. 43, 1871 (2004).

Retrosynthesis and properties of ligand 1 (top) and its complex with

Pd0(dibenzylideneacetone).
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Comparison of AChRs (red) at a

muscle-nerve (green) junction

(left) and on a neuron-free my-

otube (right).
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activity could underlie the onset or pro-
gression of a number of autoimmune
conditions. — SJS

J. Exp. Med. 199, 10.1084/jem.20031579 (2004).

B I O M E D I C I N E

Before the First Breath

Childbirth begins with the onset of uter-
ine contractions, but the signals that ini-
tiate this event have not been clearly
identified. Maturation of the fetal lung is
completed just before term. Alveolar cells
in the lung secrete surfactant, a mixture
of lipids and proteins that reduces sur-
face tension and prevents the lungs from
collapsing during normal breathing. Con-
don et al. observed the presence of sur-
factant protein A (SP-A) from the fetal
mouse lung in the amniotic fluid (AF)
late in gestation. This correlated with mi-
gration of AF macrophages to the uterine
wall, an inflammatory response associat-
ed with normal term labor in humans.
SP-A treatment activated isolated
macrophages, stimulating their produc-

tion of proinflammatory cytokines, and
injection of SP-A into the amniotic fluid
induced delivery. Macrophage migration
was associated with activation of the
transcription factor nuclear factor-kappa
B (NF-κB) in the uterine muscle, suggest-
ing that SP-A triggers a signaling cascade
in the uterine wall that stimulates con-
traction, leading to parturition.

Many human infants that are born pre-
maturely suffer from respiratory distress
due to lack of lung surfactant. Shulenin et
al. have identified inactivating mutations
in a gene encoding a putative lipid trans-
port protein in neonatal newborns with
severe surfactant deficiency. The ATP-
binding cassette transporter A3 (ABCA3)
is located in intracellular lamellar bodies
of alveolar type II cells where surfactant
is produced, stored, and secreted. Other
ABC proteins are known to function in
lipid transport, and ABCA3 may transport
lipids critical for lamellar body formation
and surfactant metabolism. — LDC 

Proc. Natl. Acad. Sci. U.S.A. 101, 4978 (2004); N. Engl. J.
Med. 350, 1296 (2004).
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Integration of Cell Cycle Signals

Cell division in budding yeast depends on the formation of a
filamentous collar containing septin proteins. This collar

forms at the base of the emerging bud, marking the place in the membrane that
constricts during cytokinesis, giving rise to mother and daughter cells when mito-
sis is complete. Protein complexes formed with septins are critical in coordinating
morphogenesis with cell division. Sakchaisri et al. show that yeast cells use the
status of multiple phosphorylation sites on the protein kinase Swe1 to keep track
of cell cycle progression and of the assembly of complexes at the bud neck. Ge-

netic analysis and use of a designed form of protein kinase Cla4
sensitive to a specific inhibitor showed that the Cla4 protein

contributes to phosphorylation of Swe1 during S phase
of the cell cycle. Depletion of another protein kinase,

Cdc5, prevented the further phosphorylation of
Swe1 that normally occurs right before entry
into mitosis. Thus, accumulation of highly
phosphorylated Swe1 provides the cell with
an indicator that the cycle is progressing
properly and that the necessary components
are assembled in septin complexes. These
phosphorylation events tag Swe1 for ubiqui-
tin-dependent degradation, which in turn re-
lieves Swe1’s inhibitory phosphorylation of
the critical cyclin-dependent kinase (Cdc28)
that controls the initiation of mitosis.
Watanabe et al. show that similar regulation
occurs in human cells where degradation of
the human Swe1 homolog Wee1A by the
Cdc5 homolog polo-like kinase 1 is also criti-
cal for regulation of mitotic entry. — LBR

Proc. Natl. Acad. Sci. U.S.A. 101, 4124; 4419 (2004).

H I G H L I G H T E D I N S C I E N C E ’ S S I G N A L T R A N S D U C T I O N K N O W L E D G E E N V I R O N M E N T

Model of stepwise phosphoryl-

ation of Swe1.
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