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THIS WEEK IN Science 
edited by Phil Szuromi 

7..... 7 Howl 
Simulations of ejecta velocities I i ? To date, 
from bolide impacts onto Mars gaseou! 
have not been easy to correlate would s 
with the number and charac- tively common. However, sim 
teristics of the known martian their formation often run into 
meteorites found on Earth. jects or, once they have forrr 
Head et a. (p. 1752) have per- through tidal forces. Mayer et < 
formed higher resolution simu- Kerr) have now performed hig 
lations that show that the ve- hydrodynamic simulations to s 
locities of the spallated materi- through gravitational instabilit 
al can exceed the escape veloc- tary disks over short time scale 
ity for Mars. Craters as small as 
3 kilometers in diameter can 
launch about 100 decimeter- And in Brevia 
sized fragments into interplan- By reducing the enzyme e) 
etary space. The small number deacetylase in Drosophila, R( 
of these fragments that have a an increase of 33% to 54% i 
high probability of reaching similar to the increases seen 
Earth are consistent with the 
currently observed meteorite 
collection corrected for the estimated sampling bias. The simula- 
tions also show that older martian terrains covered by a blanket of 
thicker regolith will require larger bolides (and thus larger craters) 
to eject martian bedrock into space. a 

Harnessing Nanoparticles in Vivo 

Fluorescent semicon- 
ductor nanocrystals, 
or quantum dots 
(QDs), could be ideal 
markers for biological 
studies because they 
photobleach much 
more slowly than do 
dye molecules and 
their emission wavelength can be finely tuned. However, the QDs 
must first be encapsulated with a biocompatible layer to improve 
their solubility while maintaining their stability and fluorescence 
and avoiding nonspecific adsorption. Dubertret et al. (p. 1759) en- 
capsulated CdSe QDs with a phospholipid block copolymer and 
show that when conjugated to DNA, the coated QDs can be used as 
in vitro probes to highlight specific complementary sequences. A 
lineage-tracing study of Xenopus embryos shows that the QDs have 
low cell migration and low toxicity. 

Crossing Over 

The properties of some crystals can be modified by intercalation of 
molecular species to form a host-guest framework. Halder et al (p. 
1762; see the Perspective by Turnbull and Landee) modified a 
framework based on an iron(II) complex by adding ethanol guest 
molecules. The pure framework does not show any magnetic transi- 
tions on cooling, but the guest-complexed crystal exhibits a spin- 

)oes Your Planet Grow? 

the detection of about 100 giant 
s planets orbiting nearby stars 
uggest that such planets are rela- 
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crossover in which half of the 
iron sites change from a high 
to low spin state. 

Salt-Driven Sea 

lations that try to account for The deep ocean was colder and 
ifficulties in condensing the ob- saltier during the Last Glacial 
id, of not shearing them apart Maximum (LGM) than it is to- 
' 
(p. 1756; see the news story by day, and these differences af- 

er resolution smoothed-particle fected thermohaline circulation. 
low that giant planets can form Adkins et a. (p. 1769; see the 
.s in relatively cool protoplane- Perspective by Boyle) created a 
(about 1000 years). temperature and salinity "map" 

of the LGM deep ocean by ana- 
lyzing the chloride concentra- 
tion and oxygen isotope ratios 

)ression of the rpd3 histone of fluids trapped in deep-sea 
;ina et al (p. 1745) show that sediments from the Atlantic, Pa- 
suits in their normal life-span cific, and Southern Ocean 
i yeast mutants. basins. The Souther Ocean was 

the saltiest water mass during 
the glacial period, the reverse of 

the modern Atlantic salinity gradient. Thermohaline circulation was 
dominated by variations in salinity during the LGM, as opposed to 
present conditions, where temperature is the main variable. 

Species Formation 

The formation of a new species is generally thought to be gradual 
and to require isolation. Greig et al. (p. 1773) show experimentally 
that speciation can occur rapidly after hybridization of yeast 
species. Although most of the hybrids were infertile, the vast popu- 
lations that could be created with yeast allowed viable hybrid 
spores to be collected. Subsequent generations of hybrids had vari- 
able but increasing fertility, and showed a spectrum of growth tem- 
perature optima that depended on the parental phenotype and con- 
tribution to the offsprings' genomes. The authors suggest that the 
reproductive isolation seen among the different generations and 
with their parents originates in different combinations of gene and 
chromosomal incompatibilities acting across the generations. In the 
wild, the fitness of yeast hybrids may be compromised so much by 
environmental conditions that speciation is curtailed. 

The Whens and Wheres of Neural Expression 
For normal organ and tissue development and function, certain 
genes must be expressed at the appropriate place and time. For ex- 
ample, neural genes must be expressed in neural tissue but shut 
down in nonneural tissues. Lunyak et al (p. 1747) examined mecha- 
nisms by which neural-specific gene expression can be restricted 
from nonneural tissues. The zinc-finger transcription factor 
REST/NRSF can mediate extraneural restriction through two differ- 
ent mechanisms, one of which uses active repression via a histone 
deacetylation complex and one that involves gene silencing via DNA 
methylation and the recruitment of the corepressor CoREST and si- 
lencing machinery. The latter mechanism can mediate gene silencing 

a- Published online in Science Express CONTINUED ON PAGE 1677 
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Illustration inspired by the art of Joan Miro (1893-1983). 
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of specific chromosomal regions, including gene clusters encompassing neuron-specific 
genes, some of which do not themselves contain REST/NRSF response elements. a 

Step-by-Step Assembly 
A family of RNA-protein complexes, known as the uridine-rich small nuclear ribonucleopro- 
teins (U snRNPs), form the core of the spliceosome that excises introns and ligates exons to 
form messenger RNA. A functional deficiency in the survival of motor neurons (SMN) pro- 
tein results in spinal muscular atrophy, a disease in which motor neurons of the spinal cord 
degenerate. Pellizzoni et a. (p. 1775) show that the SMN complex (of which the SMN pro- 
tein is a part) serves to assemble in an orderly fashion the protein ingredients of U snRNPs 
(the Sm proteins) onto the U snRNAs. It first binds the Sm proteins, then the U snRNAs, 
and finally puts them together in an adenosine-triphosphate (ATP-dependent) reaction. 

Neurotrypsin and Mental Retardation 

Inherited mental retardation (MR) is often linked to abnormalities on the X chromo- 
some or to abnormalities in brain development or other clinically identifiable features, 
but in most cases none of these attributes are present. An analysis of such nonsyn- 
dromic MR patients by Molinari et al (p. 1779) revealed an association with the muta- 
tion of the serine protease neurotrypsin. In situ hybridization studies of the expression 
of neurotrypsin during normal development revealed that it is expressed in parts of the 
brain associated with learning and memory and first appears at 44 days of develop- 
ment. Immunoelectron microscopy localized neurotrypsin at presynaptic nerve endings. 
Although this mutation does not appear to be a common cause of MR, further studies 
may yield insights into the pathways leading to these diseases. 

Neurotoxic, Cytosolic Prion Proteins 

The characteristics of the prion protein, which has been linked to a variety of neurodegen- 
erative disorders, is the subject of two reports. Ma and Lindquist (p. 1785) reveal how inhi- 
bition of the proteasome machinery in cells that produce prion proteins can lead to the ac- 

cumulation of prion isoforms in the cy- 
9 days 3 weeks 5 weeks tosol, and how, under certain conditions, 

misfolded self-perpetuating isoforms can 

'i,^was ^~ -~ r E \ ~c'~K v be generated de novo. Ma et al. (p. 1781) 
' mIN\BF ti ̂ ^ ^ L Iexamined the effects of retrograde- 

transported or cytosolically expressed 
prion protein in a transgenic mouse 
model and in neuronal cell lines. Cytoso- 
lic prion protein was highly neurotoxic, 
and mice engineered to possess cytoso- 

|^J 4fUU^^s~ ~ 1 " lic prion protein developed severe ataxia, 
cerebellar degeneration, and gliosis. X 

The Hydrogen Economy of the Gut 
A major cause of gastritis, peptic ulcers, and certain cancers is the bacterium Helicobac- 
ter pylori. Olson and Maier (p. 1788) show that the colonization success of this com- 
mon pathogen is boosted by hydrogen gas produced by other intestinal occupants. 
Molecular hydrogen in the mucous lining of the stomach stimulates the pathogen to 
produce more of a constitutive enzyme, hydrogenase, required to harvest the energy 
through a series of heme-containing electron carriers. 

Glycosylation in Bacteria 
N-linked glycosylation is a common posttranslational modification of membrane and 
secretory proteins in eukaryotes. However, the only bacterium known to modify pro- 
teins in this way is Campylobacterjejuni, and thus many eukaryotic proteins generated 
in bacterial systems are of limited use because they lack appropriate modifications. 
Wacker et aL (p. 1790) have transplanted the N-linked glycosylation machinery from C. 
jejuni to Escherichia coli, which should enhance the opportunities for the large-scale 
production of appropriately modified proteins in bioreactors. 
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0K, START BREATHIIG 0GAli0 
There's only one word to describe the fluorescence images 

you'll get with likon smZ stereo microscopes. Breathtaking. 

The clarity of GFP images viewed through our 
SMZ-1500/1000 stereo microscopes is startling. 
Working together, our famous fluorescence 

technology and advanced optics deliver stereo 
images that amaze even the most demanding 
users. Fluorescence can be combined with other 
illumination techniques, such as our patented 
Oblique Coherent Contrast (OCC), to produce 
the most brilliant images you've ever seen on a 

PI' _ stereo microscope. The SMZ series is 

optimized for today's most advanced 
disciplines, including genomics, IVF, 

and material science applications. 
Breathe easy. Discover how much more you can see 
with a Nikon SMZ stereo microscope. For additional 

information, call 1-800-52-NIKON, ext. 383 or 
visit www.nikonusa.com 
In Canada, call 1-866-99-NIKON. 

Jellyfish captured on a DXM1200 Digital Camera and SMZ-1500 Stereo Microscope using epi-fluorescence and OCC. 

Visit MicroscopyU at www.nikonusa.com to learn more about fluorescence and OCC. 
? 2002 Nikon Instruments Inc. 

Nikon. 
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ow searching for antibodies just got 
easy- introducing the new 

Antibody Explorer from Sigma-Aldrich. 
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or by clone, you will be instantly connected 
to our database of more than 3,000 
antibodies. 

When searching for primary antibodies, 
conjugates or supplementary reagents, the 
Antibody Explorer helps you navigate 
through the field of immunochemicals to 
ensure the best solutions. 

I availability, ordering & tracking 

sigma-aldrich.com 
scientific tools, products & information I 

Sigma has built the Antibody Explorer 
based on years of knowledge and expertise, 
as well as on our strong tradition in 
immunochemistry and cell biology. We 
continue to provide large numbers of 
innovative antibodies to the life science 
research community each year. 

With over 200 new products added yearly, 
we're confident that Sigma-Aldrich and 
our Antibody Explorer will meet all your 
antibody needs. 
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mpressive Array 
Bio-Rad's new suite of VersArray?TM systems covers the full range of microarray applications. 

Aoolication 

Before you purchase a microarray scaning Yes 
(3, 5, 10 pm) 

system for your lab, be sure to look Real-time Real-time Yes 
at Bio-Rad. From array spotting to image analysis 

Array analysis Yes 
scanning to image analysis, our new Microarraying 

VersArray systems offer impressive Macroarrying/ ? 
gridding 

performance and productivity. Replication 

The VersArray ChipReader' confocal colony picking Op 

systems combine new adaptable rearraynr Op 

dynamic range technology with the 

highest light collection efficiency available, superb sensitivity, 
and superior software to give you better results in less time 
and with fewer scans. Our VersArray ChipWriter' Pro 

system prints DNA and protein at a speed of one print 
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Yes Yes 

Yes Yes Yes Yes 

Yes Yes 

tional Optional Yes 

tional Optional Optional 

per second using the highest quality 
robotics to ensure consistent spots 
and reliable walk-away automation. 
The VersArray ChipWriter'"Compact 
system is your best choice for low- 
volume arraying. Our revolutionary 
VersArray" colony picker and arrayer 
is a complete adaptable workstation 
that performs such tasks as synthetic 

genetic array (SGA) analysis, yeast two-hybrid screening, 
and other bioanalysis processes. For complete information 
on the full line of VersArray systems, contact your Bio-Rad 

representative or visit www.bio-rad.com/versarray 

Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 
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GIBCO' Chemically-Defined Nutrient Media 
Contains No Components of 
Animal or Human Origin, Providing 
Unrivaled Consistency 

When you're choosing nutrient media 
for growing cells that may ultimately 
be used in genomic, clinical research, 
or biopharmaceutical applications, 
there's no room for compromise. 

That's why you should be aware that 
some commercially available nutrient 
media labeled "chemically-defined" 
actually contain proteins. 

GIBCOT CD media are both chemically- 
defined and protein-free in the truest 
sense. They contain no components of 
animal or human origin: no proteins, 

hydrolysates, or elements of unknown 
composition. All components have a 
known chemical structure. Because they 
offer the highest degree of definition 
of constituency, these innovative 
media provide unrivaled consistency 
and reduce the possibility of 
contamination by adventitious agents. 

These media are optimized to 
minimize adaptation time from 
existing culture and to simplify 
the scale-up process. 

* CD Hybridoma Medium 
* CD CHO Medium 
* CD 293 Medium 
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Opti-MEM? I 
Reduced Serum Medium 

Ideal for Vaccine and Virus Production 
Reduce serum requirements by at 
least 50% with Opti-MEM? I Reduced 
Serum Medium, a preferred medium 
for virus production. Highly versatile 
Opti-MEM? decreases dependence 
on serum while producing virus yields 
equivalent to or better than those 
produced by classical media plus serum. 

Neuronal Culture Products 

Improve Growth of Primary Neurons 
Connect with media, supplements, and 
growth factors expressly developed to 
advance neuroscience research. 
Neurons grown in GIBCO? media 
facilitate better control in studies of 
development, mechanisms of signaling, 
electrophysiology, pharmacology, 
plasticity, in vitro growth requirements, 
gene expression, and neurotoxicity. 

GlutaMAXT Media 

Prevent L-glutamine Degradation 
Avoid instability. Use GlutaMAX? 
Media in cloning assays, toxicity 
testing, high-density bioreactors, 
and metabolic studies. 

* Prevent L-glutamine decomposition 
* Available in many widely used 

media formulations 
* Minimize toxic ammonia build-up 

* Promotes growth of a wide variety 
of mammalian cell types 

* Significantly reduces serum 
requirements 

* Extends the useful life of a 
serum batch 

* Suitable for growth and maintenance 
of adherent and suspension cultures 

* Neurobasal? Media meet the 
neural cell's special requirements 

* B-27 Supplements in three 
application-specific formulations 

* N-2 Supplement 
* G-5 Supplement 
* Neurotrophins and other 

growth factors 
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MacConnell Mini-Prep systems 'p _ 

help take the"prep" out of DNA 

preparation.These compact 
The Mini-Prep 24 

powerhouses purify plasmid DNA The M p 

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 

d 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 Purity 
Suitable for automated fluorescent sequencing 
straight from the instrument. 

Casy Operation 
Allows direct loading of culture with no centrifugation. 

Improued Yield 
Up to 6 pLg 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 
uuww.macconnell.com 

M fmdmtl 
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U Just push the button and ualh awuay. 
Plasmid DNA mini-preps have never been easier. 
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LAB TECHNOLOGY TRENDS WWW.SCIENCEPRODUCTLINK.ORG 
SPECIAL AD SECTION IN THIS ISSUE 

AWARDS & PRIZES 

GENOMICS 

WEST COAST 

The Future of Global 
Biotechnology 
This special advertising section 
covers the "Future of Global 

Biotechnology" session at a recent 
Frost & Sullivan conference, along 

with information 

i from BIO-the 
_ Biotechnology 

'_ - Industry 
Organization. 

Look for it on 
page 1809. 

Science Product Link 
Science's online reader service 

system helps you find information 
on products advertised in the pages 
of Science. Search by product 
category, company name, keyword, 
or page number. 

Find it all at 

www.scienceproductlink.org. 

AAASMEMBER.ORG 

Search the AAAS Member Directory 
Search the Member Directory to locate friends and colleagues. You can also 

update your directory listing and tell us whether you want to participate. 
The Member Directory is available online at www.aaasmember.org-check it 
out today! 
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Meetings and Announcements 
@ www.sciencemeetings.org 

WWW.SCIENCECAREERS.ORG 

Employer Profiles 
Looking for more information on 

employers you're interested in? 
Check out the Employer Profiles 

page on ScienceCareers.org to find 
out about companies and link to their 
current job openings or website. 

FOCUS ON CAREERS 

Ad Supplement Archives 
Miss one of the Careers 
ad supplements? You can access 
all of the 2002 Focus on Careers 

supplements online at 

ScienceCareers.org. Click on 
Advice and Perspectives to find 
the online archive 
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LOOK FOR SCIENCE'S 2003 EVENTS CALENDAR, TO BE PUBLISHED IN THE 
13 DECEMBER ISSUE OF SCIENCE. 

FIND OUT MORE AT WWW.SCIENCEMEETINGS.ORG. 

Science is published by The American Association for the Advancement of Science. 

AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 
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Pfizer Inc seeks submissions for 2003 Viagra Research Grants program 

VlAGRA? 
(sildenafil citrate) 
RESEARCH GRANTS 

Annual campaign calls for proposals to expand the medical usage of Viagra 

Pfizer Inc created the Viagra Research Grants program to offer investigators 
an outlet to submit new and innovative research proposals that can expand 
the use of Viagra (sildenafil citrate) in clinical practice and extend its 
scientific knowledge throughout the global medical community. 

We are inviting investigators worldwide to deliver proposals that outline 
original and scientifically valid basic science, preclinical or clinical research 
projects that use Viagra. 

All projects should yield results that would first merit submission as abstracts to 
scientific meetings and, subsequently, publication in peer-reviewed journals. 

Dedicated to Discovering 
Novel Research Applications 

Viagra Research Grants proposals must be received by January 15, 2003. 
An independent, multidisciplinary, international Grant Review Committee will 
judge proposals based on their originality, scientific merit and feasibility. 

For program details or to submit an application, visit www.viagragrants.com, 
or contact the Viagra Research Grants program administrator: 

Mary Beth Woodin 
MBK Associates, LLC 

Tel: USA +1.212.625.3311 
Email: mwoodin@mbkny.com 

Submission of a proposal under the Viagra Research Grants program 
is not made in confidence, and shall not create or be conditioned on any 
obligation or restriction on the part of Pfizer Inc with regard to its use. 

PG002047 ? 2002 Pfizer Inc All rights reserved. Printed in USA/October 2002 The blue diamond tablet shape is a registered trademark of Pfizer Inc 
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Innovation. Experience. Performance. 

Getting new therapeutics to market faster and more efficiently is a race against time. Whether you need a small molecule pharmaceutical 
ingredient, a biologic, cellular therapy or bioresearch tools - Cambrex can assist you. We have more than 70 years of experience and the 
capabilities to provide innovative solutions to the life sciences industry. 

We focus on performance - consistently delivering the best service to our customers - leading-edge pharmaceutical, biotechnology, generic 
drug companies and bioresearch organizations. 

cGMP Products and Services 

* Over 100 active pharmaceutical ingredients (APIs) 

* Custom development and manufacturing of APIs 
and advanced intermediates from grams to tons 

* Process development and scale-up services from 
pre-clinical through commercial production for 
biopharmaceutical APIs 

* Cell therapy services 

* Custom media and flexible packaging 
for bioproduction 

Cambrex Corporation 
One Meadowlands Plaza I East Rutherford, New Jersey 07073 

Phone: 201-804-3000 I Fax: 201-804-9853 | www.cambrex.com 

Drug Discovery and Biotechnology Tools 

* Endotoxin detection reagents, equipment 
& software 

* Tools for DNA, RNA, protein electrophoresis, 
separations & mutation detection 

* Classic and serum-free cell culture media 

* Normal human cell systems 

* Cell based bioassays 

Innovation. Experience. Performance. 
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al-ways a keeper. 
~~~~~~~ ~~~~~Now available, the 2002/03 NEB Catalog &Technical Reference. 

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. wwvwneb.com 
* 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 

NWNLN 
* Canada Tel.(800) 387-1095 info@ca.neb.com a Germany Tel. 0800/246 5227 info@de.neb.com 
* UK Tel. (0800) 318486 info@uk.neb.com * China Tel. 1062621738 beijing@neb-china.com Ic 

DISTRIBUTORS: Argentina (11114372 9045; Australia (07) 5594-0299; Belgium (080011 9815, Brazil (1 1) 3622 2320; Czech Rep. 0800 124683; Denmark (39) 5620 00; Finland 1091 584-121, France (011)34 60 2424, 
Greece (0101 5226547, Hong Kong 2649-9988; India (044) 220 0066; Israel (3) 9021330; Italy (02) 381951, Japan (03) 5820 9408; Korea (02) 556 0311; Mexico 55 5525 5725, Netherlands (033) 495 00 94, 
Norway 23 1760 00, Singapore 2731066; Spain 902.20.30.70; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913 



Burnt! 

Is this how you feel when dispensing results are incorrect? 

Luckily there's the Multipette'.' plus (in USA Repeater''' 
Plus). Even the most varied volumes of acids and bases 
can be distributed in series with the highest precision. 

Up to 100 dispensings with one filling 
112 different volumes, even "odd" volumes 

e.g. 1 pl, 3 pl or 17 pl 
Combitip attachment without contact, meaning 
contamination free 

Super light and ergonomically developed 
New chemical resistant sensor 
Suitable for both volatile and viscous media 
Precise dispensing, e.g. <0.9 % at 20 pl 
with a 1,000 ul Combitip''. plus 

You too can trust Eppendorf 
quality. For further infor- 
mation concerning, for 

example, the dispensing 
characteristics of various 
media please go to: 

www.eppendorf.com 

Using the practical wall 
holder in the lab means 
that the Multipette/Repeater 
plus is always handy 

0 

Q eppendorf 
In touch with life 

your local distributor: www.eppendorf.com/worldwide 

Eppendorf AG 22331 Hamburg Germany Phone +49 40-53801-0 Fax +49 40-5 3801-556 * e-mail: eppendorf@eppendorf.com 
Brinkmann Instruments, Inc. * One Cantiague Rd. * Westbury, NY 11590-0207 * Phone 800-645-3050 or 516-334-7500 * Fax 516-334-7506 

e-mail: info@brinkmann.com * Internet: www.brinkmann.com 
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The Leica AS MDW - Multi-Dimensional Workstation for Live Cell Imaging 

Records fastest cell dynamics in 4D 

Special designed live cell objective 63x for 37?C 

Wide field system 

Leica Microsystems Holdings GmbH 
Ernst-Leitz-Strale 17-37 
35578 Wetzlar (Germany) 

Phone +49 (0) 6441-29-0 
Fax +49 (0) 6441-29 25 99 

www.leica-microsystems.com 
MICROSYSTEMS 
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SciFinder delivers the most 
comprehensive, multidisciplinary 
scientific information right to your 
desktop--and delivers it faster! Discover 

patents published yesterday or read a journal 
article before it's printed. Or find more than 
50 years of scientific research at your 
fingertips. For information about how 
SciFinder can help you be more productive, 
call us at 1-800-753-4227 (+1-614 
447-3700 outside the US) or visit 

www.cas.org/SCIFINDER/bio/. 

LSclFinder? 
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