
Silence Your Genes 

A Complete Selection of Optimized Tools for RNAi 
The RNA interference (RNAi) field has exploded in the past two years and Ambion has been a leader in this rapidly 
emerging field. Our research has paid off in a variety of tools, protocols, and information to make your RNAi research 
more productive. The SilencerT product line includes a variety of kits for making, labeling and transfecting siRNA, as 
well as siRNA controls. Ambion scientists continue to develop the reagents and protocols you need to perform cutting 
edge research. Visit our web site to learn about the latest tools for RNAi research. 
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Stratagene's Total and Poly (A)+ RNA 
is subjected to stringent quality assurance. 

Stratagene was the first to institute strict quality 
control standards on all the RNA we sell. Our 
comprehensive collection of human, moue 
and rat Total and Poly (A)+ RNA must pass tes 
to assure that it is free of contaminating RNases, 
and functional testing by Northern analysis and 

by RT-PCR. In addition to our tissue RNA, 
Stratagene introduced Universal Human and 
Mouse Reference Total RNA, which enables 
you to cross reference microarray analysis 
data across different microarrays and between 
different labs. 
See www.stratagene.com for our growing list. 

Convenience and Quality 
* High-quality, pure RNA from specific tissues 
* Eliminates tedious, time-consuming lab 

procedures 
* Highest level of quality control 
* Well-documented donor and tissue pathology 

information 
* Matched sets of normal and diseased tissue 

from the same donor 
* Custom manufacturing available 

STRATAGENE USA and CANADA ?t ORDER: (800) 424-5444 x3 O age 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE 
Belgium, France, Germany, 
The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers T 0 T A 
ORDER: 00800 7000 7000 A 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

www.stratagene.com 
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At every stage in the discovery and development of new medicines, 
the pressure is on to get results. 

You need to be able to make your processes faster, more targeted, 
more economical, more effective. You need integration of individual 
processes. You need scalability from lab to production. And you need 
continual innovation, so you always stay one step ahead. 

Amersham Biosciences helps you do all that. We understand your 
needs. We understand the pressures you are under. We understand 
your processes. 

We focus on improving individual steps. We make the overall process 
more efficient. We continually improve our technology and deliver 
new innovation. We help you to do more. 
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1567 Activity of the heme-containing mammalian transcription factor 

NPAS2 is regulated by carbon monoxide levels in vitro. 

Thermonuclear Supernovae: Simulations of the Deflagration 
Stage and Their Implications V. N. Gamezo, A. M. Khokhlov, 
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trol, with secure online ordering and on-demand tracking. 
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SUMMARIES OF RESEARCH IN THIS ISSUE 

THIS WEEK IN Science 
edited by Phil Szuromi 

Describing the 
Densest Matter 

Nucleon-nucleon interactions 
make it difficult to compress or- 
dinary matter here on Earth be- 
yond an approximate saturation 
density of about 2.7 x 1014 
grams per cubic centimeter. 
However, this limit is exceeded 
by objects in space such as neu- 
tron stars (densities about nine 
times the saturation density) 
and supemovae (densities about 
four times the saturation densi- 
ty). Danielewicz et al (p. 1592) 
have developed a new theoreti- 
cal equation-of-state model, 
which relates densities to pres- 
sure and temperature condi- 
tions, for supersaturated matter 
based on recent high-density 
nuclear collision experiments. 
They limit the range of possible 
pressure and temperature con- 
ditions that may exist in neu- 

Laser A 

:? tu ^-w The probi 
and fund 
atoms wi 

yond the energies of particle ace 
ever, with the maximum attaina 
celerators being limited by the I 
als used in construction, other rc 
cially the use of laser-plasma int 
using intense femtosecond laser 
helium gas, show that a new act 
the forced laser wake field regirr 
attain energies greater than 200 

And in Brevia ... 
A study of a perennial gras 
around hot springs by Redma 
(p. 1581) revealed that it ha 
fungus that confers heat res 
and that neither organism cai 
the hot soils without the other 

tron stars and supernovae, which not only constrains the concentra- 
tions of neutrons versus protons in these objects but also their dy- 
namical behavior. X 

Bacteria and Groundwater Arsenic 
In an attempt to prevent cholera and other water-borne diseases, 
Bangladesh encouraged the use of groundwater, which had the 
unintended effect after several years of exposing a large part of 
the population to arsenic present as a contaminant. The uncer- 
tain origin of the arsenic has hampered remediation efforts. In a 
study in southern Bangladesh, Harvey et a. (p. 1602; see the 
news story by Stokstad) rule out several suggested mechanisms 
and show that young organic carbon is being carried into aquifers 
by the extraction of groundwater for agriculture. Dissolved car- 
bon is likely feeding bacteria, which liberate arsenic bound in 
solids in the aquifer back into the groundwater. 

Digging into Dog Domestication 
The origins of how humans and dogs developed their association, 
and when and where this occurred, is the subject of three reports 
(see the news story by Pennisi). Dogs and wolves (and some pri- 
mates) are social animals that must comprehend and respond to 
their own species. Hare et aL (p. 1634) compared the performance 
of wolves and dogs in interpreting human signals (such as looking, 
pointing, and tapping) that relate to food location. Unlike wolves, 
dogs exhibit this skill that helped them interpret human communi- 
cation. Some studies argue that the domestication of dogs from 
wolves occurred as a single event, and others favor multiple events 
and distinct Old and New World origins. The fossil record offers evi- 

dence that domestication oc- 
ccelerators curred about 13,000 years ago 

in the Near East, whereas 
ng of grand unification theories molecular clock data imply an 
lamental interactions within earlier date. Leonard et aL (p. 
il require the ability to go be- 1613) analyzed mitochondrial 
celerators available today. How- DNA (mtDNA) from ancient 
ble energies of conventional ac- aboriginal North and South 
breakdown fields of the materi- American dog remains and ar- 
)utes are being developed, espe- gue for an single Asian origin 
eractions. Malka et aL (p. 1596), for dogs. Dogs migrated to the 
pulses interacting with a jet of Americas with their human 

celeration mechanism opens up companions via the Bering 
ie, where emitted electrons can Strait about 12,000 to 14 000 
million electron volts. years ago, but these indigenous 

breeds appear to have been re- 
placed by larger European 
breeds during the colonial 

s found period. Savolainen et al. (p. 
in et aL 1610; see the cover) collected 
irbors a mtDNA sequences from 38 
istance, Eurasian wolves and 654 do- 
n live in mestic dogs sampled across 
r. _ Asia, Europe, Africa, and the 

Arctic America to assess the 
number and location of dog 

domestications. The higher genetic diversity in dogs from East Asia 
compared to Southwest Asia and Europe suggests that dogs origi- 
nated in East Asia. This phylogenetic analysis, when interpreted in 
light of archaeological data, suggests that domestic dogs originated 
around 15,000 years ago, with several origins from wolves. 

Primitive Primates 
The origins and evolution of the eupri- 
mates-those primates that share many 
modern primate characteristics such as 
larger brains, grasping hands, convergence 
of the eyes for improved binocular vision, 
and fingernails-has been obscure in part 
because of limited earlier fossil material. 
Euprimates appear about 55 million years 
ago and evolved eventually to include the 
anthropoids and hominoids. Bloch and 
Boyer (p. 1606; see the Perspective by Sargis) now describe an 
earlier fossil plesiadapiform based on a nearly complete skull and 
large part of its skeleton. The fossil exhibits traits that in some 
ways are more primitive than the euprimates, but also has several 
derived features, including clear nails and the ability to grasp. 
These results that suggest that these groups shared a common 
origin and that grasping evolved before orbital convergence. 

Pulled Sideways 
Bacteria lack rigid cell walls and must respond rapidly to salt- 
induced gradients in osmotic pressure. In Escherichia coli, the 
mechanosensitive channel proteins MscL and MscS open in re- 

- Published online in Science Express CONTINUED ON PAGE 1513 
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sponse to pressure applied perpendicularly to the membrane, which has the effect of 
pulling laterally on the membrane-embedded proteins. Bass et al (p. 1582; see the Per- 
spective by Bezanilla and Perozo) provide the crystal structure of MscS and describe how 
the transmembrane helices might reorient themselves as a result of being pulled sideways. 
The authors also propose how changes in transmembrane electrical potential might trig- 
ger movement of positively charged arginines and voltage-gate the osmolyte flux. 

Pass the Photosynthesis Genes 

Photosynthesis completely transformed Earth by introducing oxygen into the atmo- 
sphere. Raymond et aL (p. 1616; see the news story by Pennisi) made a comparative se- 
quence analysis of genomes from the five branches of photosynthetic bacteria known 
today to address the origin and evolution of photosynthesis and found that it entailed 
lateral gene transfers. This work draws attention to an emerging caveat, namely, many 
core genes for specific metabolic processes are uncharacterized, yet they appear to be 
of paramount importance to the evolution of certain cellular innovations. 

Controlling Chromatin Spreading 

Dosage compensation involves the propagation in cis of 
altered chromatin architecture and gene activation states 
over much of the X chromosome. The male-specific lethal 
(MSL) complex, which includes the roX1 and roXZ non- 
coding RNAs, is responsible for such spreading on the X 
chromosome in the fruit fly Drosophila, but the mecha- 
nism by which the spreading occurs is not fully under- 
stood. Park et al (p. 1620) show that a limiting concen- 
tration of the roX RNAs relative to the MSL complex is 
critical for effective spreading to occur. This condition ap- 
parently ensures that MSL complexes are completed by 
the addition of nascent roX RNA while the RNA is still 
tethered to the DNA template, thereby limiting spreading 
and dosage compensation to the X chromosome. 

RNA Polymerase I in Action 

The kinetics of the RNA polymerase I RNA (pol I), the enzyme that transcribes riboso- 
mal RNA, have been revealed by combining photobleaching microscopy of living cells 
with computational modeling. Dundr et al (p. 1623; see the news story by Couzin) fol- 
lowed the entry of its subunits into the nucleolus, complex assembly, and elongation. 
The pol I subunits rapidly exchanged between the nucleoplasm and transcription site in 
the nucleolus, and the polymerase complex bound to the promoter as distinct subunits 
rather than as a preassembled unit. The assembly of the polymerase is a relatively inef- 
ficient process that occurs via metastable intermediates. 

Seeing and Touching an Object 
When observers combine different sources of information perceptually, do they pre- 
serve or discard the original sources? Hillis et aL (p. 1627) show that cues are combined 
within the visual modality in such a way that certain information is lost, and differences 
that should be obvious are simply not seen. However, this loss does not occur when 
cues from different modalities, vision and touch, are combined. 

B Cell Immunodeficiency 
Several cytokine receptors utilize the common cytokine receptor y chain (yc), and muta- 
tions in yc result in the condition known as X-linked severe combined immunodeficien- 
cy (XSCID). Lack of signaling through the interleukin-7 (IL-7) and IL-15 receptors leads 
to a loss of natural killer and T cells in XSCID patients, although the cause of the B cell 
defect is not established. Ozaki et al. (p. 1630) observed that B cells from mice lacking 
IL-21 receptor had altered antibody production. When combined with a loss of IL-4 sig- 
naling, a severely impaired immunoglobulin G response was observed that is strikingly 
similar to that seen in XSCID individuals. 
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Just push the button and wualh away. 
Plasmid DNA mini-preps have never been easier. 

MacConnell Mini-Prep systems 

help take the"prep" out of DNA 

preparation.These compact .^ 
The Mini-Prep 24 

powerhouses purify plasmid DNA 
The Mini-Prep 48 

directly from bacterial cultures using agarose 

gel electrophoresis and recovery by electroelution. And it's all done quickly 

and easily with pre-manufactured sample cassettes to save you time, labor 

and money every time you use them. For fast, accurate results at the touch 

of a button, call MacConnell or visit our web site for more information. 

High Puritg 
Suitable for automated fluorescent sequencing 
straight from the instrument. 

Casg Operation 
Allows direct loading of culture with no centrifugation. 

Improued Yield 
Up to 6 p.g of plasmid DNA per prep. 

fast 
Up to 48 (2-ml) preps per hour. 

Economical 
Costs less than $1 per prep. 

6195 Cornerstone Court 
San Diego, California 92121 
Fax: 858-452-6753 

1-800-466-7949 
www.macconnell.com PES E A CH 
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You need to quickly turn your 
discoveries into full-scale 

drug production. You need to 

produce pure molecules in 

large quantities, in safe, 
reliable, cost effective ways. 

Amersham Biosciences 
creates scalable purification 
solutions for 

biopharmaceutical 
manufacturers. We design 
them to be fast and 
efficient. We design them 
to make it easier to meet 

regulatory requirements. 

It's no coincidence that 

nearly all the 

biopharmaceuticals 
so far licensed are produced 
using our technology. 

MabSelect'r: provides efficient downstream 
purification of Mabs 

AKTApilot1M: allows the scaling and validation 
of methods of the production of biomolecules 

SepharoselM Fast Flow: provides an established 
industry standard for downstream purification 
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BioProcess Systems: standard or customized, 
fulfil the exacting demands for industrial 
manufacture of biomolecules 

Hollow fiber filters: strong and robust giving 
high recovery rates in cross flow filtration 

www.amershambiosciences.com 
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Amershan Biosciences UK Limited.Amersham Place, 
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Biotechnology Industry Organization. 

Look for it in the 29 November issue. 

SCIENCE BENCHTOP 

Archives Now Sorted 
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Find both current and past ad 
sections online at the Science 

Benchtop. The archives are now 
available arranged by topic area 
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I Drug Discovery 
I Proteomics 
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Science Benchtop. Check it out today! 

AAAS Members 

AAASMEMBER.ORG 
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all age groups. As an AAAS member, you get free online access at 
www.aaasmember.org. 
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The Purest Oligos 
lust Got Even Better 

Full Length Oligo 

No n-1 failure 
products \ No salt presentl 

MALDI Spectrum of HPSF 30-mer. 

They're FREE! / 

Our HPSF? oligos have set the standard for the highest quality and purity, while serving all your needs with PCR 
primers, dual-labeled probes and a full line of modifications. This high quality, coupled with rapid turnaround 
times, convenient online ordering and MALDI-TOF validation make them the best oligos available. 

For a limited time, new customers can receive two unmodified DNA oligos*, absolutely free, or if you prefer, get 
our new t-shirt with your first order. So go ahead, improve your results with our superior HPSF? oligos today, 
risk-free, and discover the difference that quality makes. 

*18-35 bases. 0.01 pmol scale only. Please cite code #1115S 

m w g b i o t e c h :, c o m 877-694-2832 i f o @ m wa g b i o t e c h . 
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THE GENOMIC COMPANY 
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How can I read the latest ground-breaking research first? 
Where can my paper get worldwide attention within days of acceptance? 

What's another great reason to join AAAS today? 

Sciencl 

"I 

/ 

C- 

S-... 

I 

Each week the editors of Science select several of the most important and cutting-edge researchli papers to 

publish online in Science Express. Within days of acceptance the paper is available to download on your 
own computer. All this happens weeks before the final version appears in te prine t version of Science. Papers 
in Science Express are available free to individual AAAS menibers and for a nominal fee to non-lmemlbers. 

Get it first with www.sciencexpress. org 

^ AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Science 
Discover the Future 
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Science's 

Signal Transduction 

Featuring original articles from 

leading researchers, Science's Signal 
Transduction Knowledge Environment 
(STKE) is an essential tool for scientists 
in cell or molecular biology. 

Subscribe online or have your librarian 
contact AAAS at 202-326-6417 or at 

membership2@aaas.org about 
institutional subscriptions. 

Science's B B 

www.stke.org 

Visit www.stke.org to discover all of the signaling resources you need... 

STKE IS AN INTERACTIVE DATABASE Our Connections Maps schematically 
illustrate signaling pathways and provide easy access to our database 
of information on signaling components and their relations. 

STKE IS A WEEKLY ALERTING SERVICE This Week in Signal Transduction 
summarizes the best signaling papers in the literature. 

STKE IS A LAB MANUAL Protocols feature detailed instructions for new 
signaling-specific techniques to apply in your own lab. 

STKE IS A WEEKLY REVIEW JOURNAL Fully citeable and indexed by Medline, 
STKE features original Reviews and Perspectives not found anywhere else. 

STKE IS A LIBRARY Via the Virtual Journal, access is available to the full text 
of signal transduction related papers from over 40 peer-reviewed journals. 

* Signal Transduction Knowledge Environment 
a product of Science and Stanford University Libraries AAAS 
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Can your lab touch tstoes? 

Flexibility means productivity. That's why we d e 
NUNC 1 mL Filter Plates for both stan customppiationsl 

Plates are available fritted for filtration, with glass fiber 
for binding or unfritted for custom applications 
Can be processed via centrifugation, vacuum manifolds. 
or positive pressure devices 

Ideal for research scale or automated high throughput _ 

Designed for faster filtration in a low-profile plate 

Compatible with NUNC DeepWell?M Plates 

Constructed from chemically resistant polypropylene 
in astandard 96-well format 

Ideal for DNA plasmid purification and other eat.f6 r' ' ? , - , e ? f: ~.: : ? , ,, 

lab applications 

Eivery case ofNUNC Glass Fiber.Filter Plates includes a free step-by-step 

pack'age in-to hih- ' rice kits NUNC filters out what you don ' need. 

C - tats tisqu aity.For mre i rmati on all 1-866-68 -25 48. 
?.. I,-e 

Nalge Nunc International- USA Tel +1 585 586 8800 nnitech@nalgenunc.com www.nuncbrand.com 
Nunc A/S Denmark Tel +45 4631 2000. infociety@nunc.dk www.nuncbrand.com 

Nunc GmbH & Co. KG - Germany ? Tel +49 61 11 86740- info@nunc.de * www.nunc.de 

Nalge Nunc International KK ? Japan Tel +81 3381 63355 info@nalgenunc.co.jp www.nalgenunc.co.jp 

www.nuncbrand.com 
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AstraZeneca Pharmaceuticals proudly announces the 

2002 Excellence in Chemistry Award Winners 

Pictured from left to right Robert H. Grubbs, Patrick G. Harran, James P. Morken and Jim Folmer (Committee Chairperson) 

Awardees: 
Professor Patrick G. Harran 
University of Texas, Southwestern Medical 
Center at Dallas 

Professor James P. Morken 

University of North Carolina, Chapel Hill 

Distinguished Lecturer: 
Professor Robert H. Grubbs 

,straZeein 
,,r\ce in e 

2002 

California Institute of Technology 

At AstraZeneca, we recognize that advances in medicine rely on innovations in chemistry. As a commitment to future advances, each year we 
award talented academic researchers who, early in their careers, have made outstanding contributions to synthetic, mechanistic, or bioorganic 
chemistry. In selecting these awardees, our senior scientists consult a world-leading chemist who also serves as the distinguished lecturer. This 

year marks the eighteenth year of the AstraZeneca Excellence in Chemistry Award. 

With best wishes for continued innovation and excellence in chemical research,AstraZeneca congratulates this year's award winners. 

Atr n www.strazeneca.com 



Can you pick out the degraded samples? 

Don't feel bad. Nobody else can, either. 

* ** 

The new Array 350RP labeling kit is the only 

product you need for labeling all of your most 

precious samples, whether they are degraded 

or intact. It produces excellent differential data with 

tiny amounts (0.5-2.0pg) of intact or partially-degraded 

eukaryotic or prokaryotic total RNA. It produces equally 

good results with tiny amounts (25-1 OOng) of mRNA 

or amplified RNA. And it does all this with excellent 

reproducibility and an easy protocol. 

* Intact. 750 nanogram human total RNA samples, placenta vs. 

pancreas, labeled with new Array 350RP? kits. 

** Degraded. Same experiment, but RNA samples were degraded 
prior to labeling with new Array 350RP? kits. 

For more information or to purchase a trial kit, 

call us at 877.888.3DNA or visit our website 

www.genisphere.com. 

LABELING SYSTEMS + MICROARRAY SERVICE LABORATORY ? 



ANOTHER LIGHT BULB 

WENT ON. 

. ',i 1t r _;:~ ~L~LCnIn I879, Thomas Alva Edison invented the first 

practical light bulb. And in I880, he had another 

in order to advance scientific discovery. 

Today, AAAS publishes Science, one of the world's 

'11!i '!"'.. !:i!i/_ xmost 
widely cited science journals, for more than 

I43,000 members and weekly subscribers. AAAS 
members join us at the frontier of knowledge with 
the latest scientific reports, seminal research, and 

breaking news-while also supporting improved 
science education, sound science policy, and 
international cooperation. 

Since I848, AAAS has worked to advance science 
and serve society-with the help of members, 

including Thomas Edison. Join us. Together 
we can do even more. 

To join AAAS or renew your membership, access 

join.aaas.org or call in the U.S. 202-326-64I7 or 
international +44 (0) I223 326 500. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Advancing science ? Serving society 

homas Alva Edison luith the Edison effect bulb, c. 1918 
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