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THIS WEEK IN Science 
edited by Phil Szuromi 

Collective Action 
_ _ _ Value-A 

Theory suggests that when 
electrons in metals are con- Z Recent wc 
fined in a one-dimensional T tures con: 
wire, they interact collectively, nanotubes 
instead of independently as structures, can be prepared. A 
they do in bulk metals. The study by Hornbaker et al. (p. 8; 
verification of these predic- structures indicates that the e 
tions has proven difficult ex- nanotube are altered by the adc 
perimentally. Auslaender et aL riodic distribution of the C60 wi 
(p. 825; see the Perspective by to move the fullerenes may offe 
Zulicke) have observed the hybridization and to form stn 
electronic excitations in a pair properties not available to the ir 
of parallel wires, one with a 
gap along its length, as they 
studied the transport of elec- And in Brevia . . 
trons in the complete wire. The Parthenogenesis, the process 
electrons can only get into the into an embryo in the absen 
wire by tunneling from the Cibelli et aL (p. 819) to der 
broken wire, but only if the (from the primate Macaca f 
electronic states match up. The ate into a range of cell type: 
dispersion relation of the ele- cells, smooth muscle cells, a 
mentary excitations that they and neurons. 
mapped by varying the energy 
(with a voltage bias) and mo- 
menta (with a magnetic field) of the injected electrons is in 
agreement with collective behavior. 

Metallocenes Sans Carbon 
Ferrocene is a "sandwich" compound in which an iron atom is 
bound to two aromatic cyclopentadienyl (CsH5-) rings. Like ben- 
zene, ferrocene and many other metallocenes show thermal stabili- 
ty and reactivity reminiscent of benzene and have found several 
uses, such as polymerization catalysts. The ability of this structure 
to stabilize aromatic species has allowed the synthesis of aromatic 
phosphorus compounds in which one 
C5H5s ring is replaced by P5- (P being iso- 
electronic with CH). Urnezius et al. (p. 
832) now report the "one-pot" synthesis 
of [(rT5-P5)2Ti]2- from highly reduced Ti 
complexes and white phosphorus. De- 
spite its electron-deficient character, salts 
of this compound show remarkable stabil- 
ity toward air and heat. 

idded Peapods 
irk has shown that hybrid struc- 
sisting of single-walled carbon 
filled with C60, known as "peapod" 
r scanning tunneling microscopy 
28; see the cover) of these peapod 
lectronic density of states of the 
lit 
iti- 
.r 1 
uc 
7d 

Ice 
riv 
as 
s, 
adi 

Gut-Level Genomics 
The FoxA family of transcription factors, which includes the pha-4 
gene of Caenorhabditis elegans, is critical for the development of 
the digestive organs in a wide range of species. Using a genomics- 
scale approach, Gaudet and Mango (p. 821) compared microarrays 
from C. elegans embryos lacking a pharynx with microarrays from 
embryos having excess pharyngeal tissue. This analysis identified 
240 genes that were preferentially expressed in the pharynx, and 
PHA-4 directly regulated almost all of the pharynx-specific genes 

that were examined in detail. 
Furthermore, the relative affin- 
ity of PHA-4 for different DNA 
sites linked to these genes cor- 
relates with the time the genes 
are activated in vivo. 

Glancing Goals 
ion of the C60 molecules. The pe- Saccades, small rapid eye 
lin the nanotube and the ability movements when jumping 
the possibility to tune the orbital from one fixation point to an- 
tures with desirable electronic other, are mostly controlled 
ividual constituents. a by the frontal cortex. Seide- 

mann et aL (p. 862) combined 
electrical microstimulation 
and optical imaging to study 

iy which an egg can develop the mechanisms underlying 
. of sperm, has been used by the planning and execution of 
e embryonic stem cell lines saccades in the frontal eye 
cicularis) that can differenti- field and cortical area 8Ar in 
including cardiomyocyte-like its direct vicinity. Stimulation 
ipocytes, ciliated epithelium, of these regions sufficient to 

evoke saccades produces a 
concomitant wave of depolar- 
ization succeeded by a large 

and prolonged hyperpolarization. The direction and amplitude of 
the evoked eye movements depend on the time point of saccade 
initiation with respect to this sequence. If a saccade is initiated 
during depolarization, it will be contralateral (eye movement to 
the opposite side of the body), but if it is initiated during hyper- 
polarization, it will be ipsilateral (to the same side). Saccade am- 
plitude is correlated to the relative magnitude of the depolariza- 
tion or hyperpolarization state. 

The State of Atmospheric Flux 
Satellite data have been used to understand primary processes that 
affect the Earth's radiation and to observe long-term flux trends. 
Aerosols can affect Earth's albedo (reflectivity) directly, by reflecting 
or absorbing radiation, or indirectly through 
their effects on cloud formation. Breon et al. 
(p. 834) have compared satellite measure- 
ments of cloud droplet radii to the amount 
of small aerosols in the atmosphere in order 
to construct a global view of how aerosols 
affect cloud droplet size. They find distinct 
differences in the properties of clouds over 
land and over oceans, and suggest that an- 
thropogenic emissions may be responsible 
for much of this variability on a global scale. 
Significant interannual variations in Earth's 
radiative flux linked to large-scale atmo- 
spheric circulation changes, such as the El Nino-Southern Oscillation 
(ENSO), are particularly evident in the tropics. Recent satellite mea- 
surements have detected even longer term trends (see the Perspec- 
tive by Hartmann). Analysis by Chen et al (p. 838) of data for the 

a Published online in Science Express CONTINUED ON PAGE 763 
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past 15 years on the fluxes of emitted thermal and reflected solar radiation shows that the 
observed decadal positive trend in outgoing longwave radiation is the result of stronger 
Hadley-Walker circulation. This general strengthening of tropical circulation, which occurred 
primarily during the first half of the 1990s, could be the result of either natural climate vari- 
ability or anthropogenic forcing. Wielicki et al (p. 841) present a compilation of tropical top- 
of-atmosphere radiative-flux data from two decades of satellite measurements which shows 
that the energy budget is much more dynamic and variable than was previously believed. 
Radiative flux variations of 1 watt per square meter (W/m2) can influence the output of cli- 
mate models. They report rapid changes in longwave radiation, often related to ENSO or 
large volcanic eruptions, of as much as 8 W/m2, seasonal variations of 5 W/m2 in shortwave 
fluxes, and decadal drifts of 2 to 4 W/m2. 

Inching Along 
Two different mechanisms have been proposed for the 

movement of kinesin along microtubules in 8-nanometer 
steps, a "hand-over-hand" mechanism, where the two 
kinesin heads alternately move past each other, and an 
"inchworm" mechanism, where the two heads do not 
swap places. Hua et al (p. 844; see the news story by 
Couzin) immobilized kinesin molecules through the 
carboxyl-terminal end of the neck domain and mea- 

sured orientations of microtubules moved by single en- 
zyme molecules. The kinesin-mediated linkage between 

the microtubule and the surface was sufficiently torsionally 
stiff that hand-over-hand stepping would produce 180? rota- 

tions of the microtubule relative to the immobilized neck. No 180? microtubule rotations 
were observed, and the results instead support an inchworm mechanism. 

Chaperoning Neuronal Degeneration 
In a fly model of Parkinson's disease, Auluck et at. (p. 865; see the Perspective by 
Helfand) have demonstrated a role for the molecular chaperone Hsp70 in protecting 
dopaminergic neurons in the presence of pathological levels of ac-synuclein. When the 
authors went on to examine Lewy bodies in postmortem samples from human patients, 
these characteristic pathological lesions also contained high concentrations of molecu- 
lar chaperones. These results suggest that modulating the activity of chaperone proteins 
may help in treating this debilitating disease. a 

A Green Light for Transgenes 
Silencing of retroviral sequences during embryonic development is believed to be a de- 
velopmental safeguard against uncontrolled expansion of these parasites. However, this 
shut-off of gene expression has represented a major obstacle for scientists trying to 
create transgenic animals. Lois et aL (p. 868) have shown that transgenic mice and rats 
can be generated at high frequencies by infection of single-cell embryos with recombi- 
nant lentiviral vectors. The transgene (in this case, green fluorescent protein) was ex- 
pressed at high levels and could be made tissue-specific by coupling it to an appropriate 
promoter. The transgene was transmitted through the germ line to the next generation. 
Although it is not proposed that this approach replace other methods, it may be espe- 
cially useful for quickly and inexpensively developing many transgenic lines and for oth- 
er species in which pronuclear injection or other methods have not worked. a 

Bacterial Amyloids 
Amyloid fibers are associated with a variety of disease states, including prion diseases 
and systemic amyloidosis. Chapman et aL (p. 851) now show that extracellular fibers 
expressed by the bacterium Escherichia coli are a bacterial form of amyloid. Curli 
fibers possess several amyloid-specific characteristics-for example, they aggregate 
to form fibers that bind to the dye Congo red. However, in the intact bacterium, the 
expression of curli requires the concerted action of several gene products. Under- 
standing how curli are assembled may help in our understanding of pathological amy- 
loids in human disease. 
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...._k-. Software to select optimal probe and primer sequences at record speeds. 
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Become a star of real-time quantitative PCR and SNP genotyping. 
The ABI PRISM? 7900HT Sequence Detection System offers up to a tenfold increase in sample 
throughput over any other system. It's the only real-time system with 384-well-plate compatibility and 
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faster with unprecedented throughput for real-time quantitative PCR and SNP genotyping. 

The 7900HT system eliminates all post-PCR processing steps through the integration of thermal cycling, 
detection, and data analysis. And with its rapid assay development guidelines, assay development is 
quick and easy. It's also optimized for use with TaqMan? probe and SYBR? Green 1 assay chemistries. 
No electrophoresis. No radioactivity. And more confidence in your results than ever. Add our world-class 
service and support, and you'll bring industrial-scale speed and accuracy to your research process. 
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Go ahead, take direct aim. With MagicMark? 

Western Protein Standard from Invitrogen, you 

can bypass the maze of steps that conventional 

standards require. Visualize standard bands and 

your target protein simultaneously on western 

blots-and see superior results. 

One-step accuracy. MagicMark? lets you esti- 

mate molecular weight directly on your western 

blot. No aligning. No marking. No extra reagents 

Simply load MagicMark? onto your gel, then 

electrophorese and perform the immunoassay of 

your choice. you'll spot standard bands together 

with your target protein, minimizing errors. 

Superior results. Capture 

=r clear, sharp MagicMark" 

- _ - bands with the same conju- 

1 ~l| _H.. gated antibody and protocol 

i mm you use to detect your target 

MagicMarkMdetected protein. Choose chemilu- 

with target protein minescent or colorimetric 

., l^ ^ detection methods for your analysis. Because 

t UI ~ they are not chemically modified, MagicMark? 

proteins offer superior sizing accuracy. Eight 

distinct bands let you easily identify your protein 

of interest on your blot (see figure). 

_^^^^^M SLand on target. When you need a protein 

_^BH * ~~standard for western blots, get the accuracy and 
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Temperature, Celsius 

Visit us on the Web at www.bio-rad.com/iCycler/ or call toll free at 1-800-4BIORAD 
(1-800-424-6723); outside the US, contact your local sales office. 
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INTRODUCING THE 

HiScribe RNAi Transcription Kit 
RNA interference (RNAi) is a powerful tool for post-transcriptional 
gene silencing. Our new HiScribe RNAi Transcription Kit uses 
cloning vectors with opposing T7 promoters and a single 
polymerase for high-yield synthesis of double-stranded RNA. 

Advantages: 
* High-yield (up to 1 mg/ml) 
* Double-stranded RNA produced in a single reaction 
* Compatible with RNAi protocols in C. elegans, Drosophila 

RNAi in C. elegans and tissue culture 
Fluorescence microscopy of a C. elegans adult female with a transgenic GFP reporter gene (green) highly 
expressed in the pharynx (A). Double-stranded RNA corresponding to the GFP coding region was produced Ordering Information: 

using the HiScribe RNAi Transcription Kit and injected into the syncytial gonad of transgenic adult worms. #E2000S Synthesis of L 
RNAi is demonstrated by the reduction of GFP expression in the progeny (B). Kit includes: clonin vecto 

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. TwV,.! l [i't).i tCOIll 

a New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 info@neb.com 
a Canada Tel. (800) 387-1095 info@ca.neb.com a Germany Tel. 0800/246 5227 info@de.neb.com . UK Tel. (0800) 31 84 86 info@uk.neb.com 

upto 2 mg RNA 
rs, primer, polymerase, control template 

Nwhere Ence is the priority 

where science is the priority 

DISTRIBUTORS: Argentina (11) 4816-0820; Australia 107) 5594-0299; Belgium 10800)1 9815; Brazil 111) 3622 2320; China 21-6495-1899; Czech Rep. 0800 '24683, Denmrlark :!9 !i6 ,i' ! 

Finland (9) 584-121; France (01) 34 60 24 24; Greece (01) 5226547; Hong Kong 2649-9988; India (0441 220 0066; Israel 13) 9021330; Italy 1021 381951, Japan i,03i 5820-9408. Ko'r.;a ;j. 1 5G 5 :5 - 

Mexico 15) 525 5725; Netherlands (033) 495 00 94; Norway 23 17 60 00: SSingapore 4457927; Spai i(93) 401 02.10, Sweden i08) 30 60 10: Sv.erlar. ei i r 60' 1 0 . . -: '':' 
:!)'8 P . --' ' - 

Savor the silence. 



Findigs that 

rocked the planet 

Mars Sojourner Rover 
A seven-month space cruise, a 16g parachute 
descent, and 15 bounces up to 12 meters high 

Science 
800,000 weekly readers; 

148,000 weekly subscribers 

Put them together and it adds up to great science. 

After the seven-month journey of the Mars 
Pathfinder mission, Science published never- 
before-seen images from Mars and scientists 
were instantly amazed. Sojourner, the Mars 
Pathfinder rover, beamed images back to Earth 
of pebbles on the Martian surface that may be 
sedimentary--not volcanic-in origin. This 
finding rocked the scientific community. 

Each week Science delivers seminal original 
research, breaking news, policy analyses, 
and insights and perspectives to more weekly 
readers and subscribers than any other general 
scientific journal. From astrophysics to genomics, 
Science publishes the latest leading-edge 
research findings first. Discover out-of-this- 
world research in Science. 

AMERICAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 

Sources: Readership based on Harvey Research Readership surveys, publisher's 
own data. Subscriber number based on June 2001 BPA Publisher's Statement. 

Science 
Discover the Future 
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M ICtROiB Express 
Bacterial NAKit 

With MICROBExpress, you can remove virtually all 16S and 23S rRNA from your bacterial RNA 

samples. When rRNA is removed you'll make higher specific activity probes for microarrays, better 

cDNA libraries, and more representational aRNA. The streamlined MICROBExpress enrichment 

procedure takes less than two hours and results in exceptionally pure mRNA. Don't get left behind 

in your field. 

For more information about MICROBExpress, visit 
www,ambion,com/microbexpress 

BACTERIAL mRNA 
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The Next Gene:ration: 

Laser Scanning Microscope 
L -SM 1-0 META - 

www.zeiss.detlsm 
N 

With Unique Proteomics Technologies 

theuman 
human 



STKE PUTS YOU 
ON THE RIGHT PATH 

Updated weekly, Science's 
Signal Transduction 

Knowledge Environment 
(STKE) provides the perfect 
combination of quick sum- 
maries and full text access to 

research papers from over 
40 respected scientific journals, 
plus original Reviews, 
Protocols, and Perspectives. 

You'll also find a Connections 
Map database of signaling 
molecules, plus an extended list 

of helpful e-tools like personal- 
ization options and interactive 
letters, all at www.stke.org. 

To subscribe to STKE, or for 
more information, visit STKE 
at www.stke.org and click 
subscriptions, or contact 

AAAS at (202) 326-6417 or 
membership2@aaas.org. 

No one can know where new 
insights in signal transduction 
might lead you, but STKE will 
help you find the right path. 

Science's 

stke 
You're on the right path?T 

SIGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT 
a product of Science and Stanford University Libraries 

w w w. s t k e. o r g 
"Cellomics" m Sw"Es 


