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A Transcriptional Switch Mediated by Cofactor Methylation W. Xu et al.
The methyltransferase CARM1 is a coactivator for nuclear hormones but a corepressor in the cAMP signaling pathway.

TECHNICAL COMMENTS

Drug Addiction and the Hippocampus

Vorel et al. (Reports, 11 May 2001, p.1175) stated that electrical stimulation of only certain hippocampal areas yielded a relapse after extinction of cocaine self-ad-
ministration behavior in rats. In a comment, Berke and Eichenbaum suggest an alternative interpretation: The role of the hippocampus, they maintain, is “to provide
the ‘memory’ of the extinction” behavior, and the electrical stimulation in the Vorel et al. experiments thus disrupted “the hippocampus’s role in inhibiting” cocaine-
seeking behavior. Vorel and Gardner respond that electrical stimulation “seems to represent activation, not inactivation, of hippocampal function,” but agree that

pharmacological inactivation of the hippocampus would be useful to further determine its exact role.

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/294/5545/1235a
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SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Nanowire and
Nanotube Circuitry

Nanoscale transistor elements,
based either on carbon nano-
tubes or semiconductor
nanowires, have been assem-
bled into logic circuits (see the
Perspective by Tseng and Ellen-
bogerg( Bachtold et al. (p.
1317 3K ; see the cover) creat-
ed local gates for carbon nan-

edited by Phil Szuromi

Below Thin Ice

1 3 26 Europa, a moon of Jupiter, has an icy shell

that may cover a layer of liquid water

{called Europa’s ocean). There is consider-
able debate over the thickness of the icy shell. Turtle and
Pierazzo (p. 1326; see News story by Kerr) have determined a
lower limit on the thickness of the ice of at least 3 to 4 kilome-
ters using the morphology of impact craters observed on Europa
by the Galileo spacecraft and impact crater simulations using
plausible rheological properties of Europan ice.

preserved in ice cores from
Greenland extended to more
southemn latitudes. Multicentury
oscillations, perhaps caused by
changes in North Atlantic ther-
mohaline circulation; appeared
to have had a stronger impact
on this regjon’s climate than did
the ice-rafting events that oc-
curred with an average period of
1500 years.

otube transitors that consist of

thin aluminum wires coated

with an aluminum oxide layer. With appropriate patterning, this
approach allows different gates to address different transistors on
the same chip. The authors demonstrate transistors with gains in
excess of 10, and several circuits that can perform a range of logical
operations. Huang et al. (p. 1313) show that crossed junctions
comprising p-type Si nanowires and n-type GaN can function ef-
fectively as diodes and field-effect transistors. Using these simple
building blocks, they demonstrate the ability to fabricate the OR,
AND, and NOR logic gates necessary for computation.

Dopamine-0.-Synuclein Adducts in Parkinson’s?

In Parkinson’s disease, dopaminergic neurons are lost, and Lewy
bodies composed of a fibrillar form of a-synuclein form. Conway
et al. (p. 1346) looked for small molecules that could inhibit fibril
formation caused by isolated o-synuclein. Nearly all of the
molecules identified were catecholamines such as dopamine. The
authors propose that oxidative adducts form between dopamine
and o-synuclein, which lead to stabilization and accumulation of
prefibrillar oligomers, or protofibrils, in affected neurons.

Profile of Metastasis

Most deaths from cancer occur when malignant cells from the pri-
mary tumor migrate to and “invade” distant healthy organs such as
liver, brain, and bone. To investigate the molecular basis of this pro-
cess, called metastasis, Saha et al. (p. 1343; see 12 October news sto-
ry by Marx) used gene expression profiling methods to identify genes
that were activated in highly purified liver metastases of human col-
orectal tumors. The PRL-3 gene, encoding a small tyrosine phos-
phatase, was consistently expressed at higher levels in the metas-
tases compared with earlier stage tumors and underwent selective
amplification at the DNA level in a subset of metastases.

Ireland’s Recent Climate

The resolution of many Northern Hemispheric records of the past
10,000 years is too low to determine whether the decade-long events
seen in the highest resolution records are local or regional, or if the
rapid events of the more gradual ones have had more impact on air
temperatures. McDermott et al. (p. 1328) present a high-resolution
oxygen isotope record from a stalagmite from southwest Ireland
which shows that much of the higher frequency climate variability

X published online in Science Express

www.sciencemag.org SCIENCE

Solvating Anions

Most fundamental studies of the initial stages of ion solvation have
focused on cations, whose small size promotes strong interactions
with solvent molecules that facilitate the formation of small clusters.
The larger size of anions has made similar studies more difficult. Wang
et al. (p. 1322; see the Perspective by Stace) now report photoemis-
sion data for the aqueous solvation of two doubly charged anions,
sulfate (SO427) and oxalate (C,04%), with between 4 and 40 water
molecules. A gradual transition from anion features to solvent fea-
tures as the number of water molecules in the cluster increases was
observed, which suggests that the anion does not reside on the clus-
ter surface but becomes solvated much like a species in bulk solution.

Adding to the Ranks of Condensates

Since the first report of the successful cooling of an ensemble of alkali
atoms such that they formed a Bose-Einstein condensate (BEC), in
which the atoms all have the same quantum ground state, efforts
have been made to condense other atornic species. Success, however,
has been restricted to an elite few elements: Rubidium, sodium, hy-
drogen, helium, and lithium. Modugno et al. (p. 1320) took an uncon-
ventional approach and used favorable colli-
sion processes to cool a mixture of rubidi-
um and potassium (K) atoms. In this
way, they overcame the limitations of
direct laser cooling and were able to &
add K to the list of condensable
species. This technique of sympathetically cool-
ing one atomic species with another may provide a general route for
expanding the list of BECs.

Following the Fate of Receptors

G protein—coupled receptors (GPCRs) are activated by ligand
binding, but their signaling output is also regulated by receptor
internalization and degradation. However, the mechanisms con-
trolling the latter processes are incompletely understood. Shenoy
et al (p. 1307) report that the Mdm2 protein, better known as
the -ubiquitin ligase that controls the abundance of the p53 tu-
mor-suppressor protein, associates with B-arrestin. B-arrestin ap-
pears to promote ubiquitination of the activated [3,-adrenergic
receptor, and ubiquitination of the receptor and B-arrestin each
seem to have separate effects on receptor internalization and
proteolysis. For example, in cells lacking Mdm2, ubiquitination of

CONTINUED ON PAGE 1239
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B-arrestin (but not that of the receptor) was lost, which resulted in decreased receptor
internalization but had little effect on receptor degradation.

Splitting a Template-less Polymerase

All transfer RNAs (tRNAs) have the sequence 5'-CCA-3’ at their 3' ends that act as the site
of amino acid attachment. For many tRNAs, the CCA sequence is added by the CCA-adding
enzyme, an RNA polymerase that does not need a template to make these additions. Tomi-
ta and Weiner (p. 1334) have now found that the CCA-adding enzyme in the bacterium
Aquifex aeolicus consists of two independent enzymes, one that adds CC and a second that
adds A, which suggests that the enzymes evolved from a poly(A) polymerase that acquired
the ability to add CC.

The Enzymology of Oxygen Sensing

When oxygen becomes limiting (hypoxia), mammalian cells respond by increasing the tran-
scription of genes that enhance oxygen delivery or that facilitate metabolic adjustment to re-
duced oxygen availability. This adaptive response is mediated by hypoxia-inducible factor
(HIF), a transcription factor that is stable under hypoxic conditions but is targeted for degra-
dation in the presence of oxygen when a specific proline residue in the protein becomes hy-
droxylated. Bruick and McKnight (p. 1337) have identified a family of evolutionarily conserved
enzymes, HIF prolyl hydroxylases, that are responsible for this posttranslational modification.
Discovery of these enzymes could open up new therapeutic possibilities for the many dis-
eases in which hypoxia plays a crucial role, such as ischemic heart disease and stroke. X

Dynamic Reconstitution

Microtubules are key components of the cell’s cytoskeleton. Within the cell they are
constantly remodeled in a process known as “dynamic instability” whereby they grow
steadily and then suddenly disassemble very rapidly. Microtubules in vitro behave in a
much more predictable and stately fashion. Kinoshita et al. {p. 1340) now describe a
system in which they have recapitulated the physiological rates of assembly and disas-
sembly using purified components.

Taming Trithorax

The Drosophila Trithorax class of proteins helps maintain heritable
gene expression patterns and is highly conserved across species. For
example, chromosomal translocations of the human Trithorax ho-
molog are linked to infant leukemia. Petruk et al. (p. 1331) purified
the protein and found that it forms a complex with two other fac-
tors, the coactivator and histone acetylase CBP, and Sbf1, a protein
‘known in mammalian systems as an antiphosphatase. Histone
acetylatlon and phosphorylation may both play a role in the action of the trithorax complex
in stimulating transcriptional activity.

Delivering Cholesterol

Glial cells promote formation of synapses between neurons, and Mauch et al. (p. 1354;
see the Perspective by Barres and Smith) now identify a glial cell factor that promotes
synaptogenesis: Cholesterol in complex with apoE lipoprotein. Synapse construction re-
quires formation of new membrane for components such as synaptic vesicles, and the
extra supplies of cholesterol required to meet the demand are made up by glial cells.

Not GILT-y

When mounting an immune response, antigens must be processed for presentation within
the endocytic compartments of antigen-presenting cells, but antigenic proteins frequently
contain disulfide bonds that might interfere with their breakdown and presentation. Maric
et al. (p. 1361; see the Perspective by Watts) now show that the interferon y-inducible thiol
reductase (GILT) found in late endosomes is important in the presentation of disulfide-
bonded antigens. Knockout mice lacking GILT were less effective in processing and present-
ing disulfide-bonded antigens, including the model antigen hen egg lysozyme.
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Pure & Simple...

The Mini Prep-48 Automated Instrument Produces
Pure Plasmid DNA and Simplifies Your Life...

and That’'s No Gibberish.

Pure Simple

* Produces plasmid DNA suitable for fluorescent * Cost effective for plasmid isolation (<$10K
automated sequencing, straight from the MP-48 instrument and < $.95 per prep)

* Improved yields (3-6 ug of DNA per lane) « Starts with liquid culture, with walkaway automation

* Up to 48 preps in just over one hour * No centrifugation step

Super-coiled plasmid DNA adtomatically
punfied from 2 mls of culture

The perfect new addition to your lab. MAff”””[H/

1-800-466-7949 RESEAR

6195 Cornerstone Court East ® San Diego, CA 92121 - Phone: (858) 452-2603 Fax (858) 452-6753
www.macconnell.com




EXPERIENCE.
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MNANOPRECISION UNEAR
i..N(.QDED Z-AX15
MOTORIZED FOCUS

EXTENDIBLE INFINITY DESIGIN PERMITS
EASY ADDITION OF ILLUMINATION
SOURCES/ ATTACHMENTS

SIX POSITION FLUORESCENCE
FILTER CUBE TURRET

MULTIPLE IMAGE PORTS
{FRONT, BOTH SIDES,
TOP AND BOTTOM]
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ONLY NIKON COULD REINVENT
INVERTED MICROSCOPY WITH THE
NEW EcLIPSE TE2000O SERIES.

When they were launched, Nikon’s Eclipse TE microscopes set new
standards in optical performance, continuing a tradifion of over
twenty years of excellence in inverted microscopy.

Now, Nikon proudly introduces the next generation of Eclipse research
inverted microscopes. The Eclipse TE2000 series incorporates past
successes info a new design with innovations that are exactly what
today’s varied research techniques require.

Here are just some of the special features built info this extraordinary
microscope:

e Multi-port design permitting addition of optional illumination
sources and other attachments without modifying the microscope.
* Unique “Noise Terminator” thoroughly eliminates stray light
for greater S/N ratio in fluorescence imaging.
e Super-nanoprecision Z-access control and increased stability
for superior 3D imaging.
* Modular motorized components for automated control.
e Exclusive CFls0™ infinity optical system for excellent resolution
with high numerical apertures and longer working distances.

The Eclipse TE2000 is available in three models, each configured
to meet your research needs. Draw on Nikon’s experience. For more
information, call 1-800-52-NIKON, ext. 392 or visit www.nikonusa.com

Visit MicroscopyU at www.nikonusa.com
to learn more about inverted microscopy.



§ Visit our booth at the AMP Meeting
in Phlladelphla November 16-17.

Northern lights (aurora borealis)

Isolate bacterial and fungal DNA from
difficult-to-process research samples

MagNA Pure LC ®

B Use the new MagNA Pure LC DNA
Isolation Kit III to obtain high-quality
DNA from your most difficult research
samples — bronchoalveolar lavage (BAL),
cerebrospinal fluid (CSF), urine, sputum,
swabs, and stool.

clear or slightly viscous BALs
viscous BAL - -
extremely viscous BAL s
~— negative control ; o
++ positive control ; ;

Instrument Dimensions:
40 in. x 26 in. x 35 in.

Fully Automate Nucleic Acid
Isolation and PCR Setup

with a single instrument — the MagNA Pure
LC from Roche Molecular Biochemicals.

B Use reliable magnetic bead technology to
purify DNA, RNA, or mRNA from an u
assortment of sample types.

DNA from six different S. aureus-positive BAL
.. research samples, analyzed by LightCycler PCR
Isolate DNA from gram-positive and

gram-negative bacteria, such as S. aureus,

B Apply MagNA Pure LC's pipetting flexibil-
ity to prepare reaction mixes that are ready
for use in the LightCycler Instrument or

C. pneumoniae, H. pylori, and B. pertussis,
as well as fungi, like C. albicans and
A. fumigatus.

96-well format thermocyclers. )
B Analyze purified DNA with the

LightCycler Instrument’s real-time PCR,
or with other PCR platforms — from

For more information, contact your local
representative, or visit us at

http://biochem.roche.com/magnapure sample to results in less than three hours.

Argentina +54-11 4954 5555; Australia +61-2 9899 7999; Austria +43-1 277 870; Belgium +32-2 247 4930; Brazil +55 -11 3666 3565; Canada
+1-450 686 7050; (800) 361 2070; Chile +56-2 3752000; China +86 21 5240 2211; Columbia +57-1-417 8860; Czech Republic +420 2 20 382
550; Denmark +45 36 39 99 99 (Information); +45 49 12 66 66 (Orders); Egypt 202-361 90 47; Finland +358-9 525 33-1; France +33-4 76 76
46 85; Germany +49-621 759 8568; Greece +30-1 6166100; Hong Kong +852-2485 7596; India (22) 431 2312; Indonesia +62-21 525-7738;
Iran 00 98 212 08 2266; + 00 98 218 78 5656; Israel 972 6 6380569; Italy 039-2817 530; Japan +81-3 5443 5284; Kenya 00254-2-74 46 77,
Kuwait 00965-483 26 00; Luxembourg 00352-4824821; Malaysia +60-3 755 50 39; Mexico +52-50-81-5827; Netherlands +31-36 5394 911;
New Zealand +64-9 276 4157; Nigeria 00234-1-96 09 84; Norway +47-23 373 300: Philippines +63-2 893 45 67; Poland +48-22 667 91 68;
Portugal +351-21-4171717/ 4164400; Republic of Ireland 1 800 40 90 41; Russia (49) 621 759 8636; Saudi Arabia +966 1 4010333;
Singapore +65-371 66 32; South Africa +27-11 886 24 00; South Eastern Europe (01) 277 87; South Korea +82-2 550 3356; Spain +34-93
201 44 11; Sweden +46-8 404 88 00; Switzerland +41 -41 799 61 61; Taiwan +886-2 2505 25 33; Thailand +66-2 937 04 44; Turkey +90-2T2
213 32 80; United Kingdom +44-1273 480 444; USA +1-800 262 1640

MagNA Pure and MagNA Pure kits are intended for general laboratory use. The purchase of these products does not convey any licenses or
other rights for the performance of PCR. MagNA Pure and LightCycler are trademarks of a member of the Roche Group. The technology used
for the LightCycler is licensed from Idaho Technology, Inc. © 2001 Roche Diagnostics GmbH. All rights reserved.

DNA from three dlfferent H. pylori-positive stool
research samples, analyzed by LightCycler PCR.

hoch)

Roche Diagnostics GmbH
Roche Molecular Biochemicals
Mannheim, Germany
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Picture: Model of a Tag DNA Polymerase with a DNA strand.

TripleMaster PCR System:
Triple your success!

R
u CENSED FO

The TripleMaster PCR System from Eppendorf is L DNA gDNA
an innovative three-in-one kit combination. Its unique
mixture of three key components - Taq DNA
Polymerase, Polymerase Enhancing Factor, and Proof
Reading Enzyme - combines with two new buffers to
produce outstanding results for Long Range PCR, High
Fidelity PCR, or the amplification of complex templates.

M ITO 20 30 40”4.8 65 93 15 18 22 26l M

@ Long Range PCR: High product yield with fragment
lengths of up to 40 kb and more

@ High Fidelity PCR: The High Fidelity Buffer and the
unique enzyme mix guarantee minimal error rates

® Complex templates: TripleMaster easily takes care
of troublesome secondary structures and high
GC-content

Want to find out more? Visit us at www.eppendorf.com

# Amplification of 10-40 kb fragments from A DNA and 4.8-26 kb fragments from
human DNA with TripleMaster PCR system using the special Tuning Buffer™.
Double bands (gDNA) are caused by ampiification of the two different allets.

eppendorf

In touch with life

eppendorf® is a registered trademark

Eppendorf AG - 22331 Hamburg - Germany - Phone: +49 40-5 38 01-0 - Fax: +49 40-5 38 01-556 - e-mail: eppendorf@eppendorf.com - Internet: www.eppendorf.com
Application Hotline: Phone: +49 180-3 66 67 89 - e-mail: application-hotline@eppendorf.de
Brinkmann Instruments, Inc. - One Cantiague Road, P.O. Box 1019 - Westbury, N.Y. 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - website: www.brinkmann.com
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STATISTICA

High Performance Single-user and Enterprise-wide Software

» data analysis
> data mining
> quality control

-~ Simplified user
interface options for novices

.~ Gomplete Visual Basic scripting

./ Full Weh-enablement

./ Gountless new features...

www.statsoft.com

STATISTICA has received the highest rating
in EVERY comparative review of statistics
software since its first release in 1993.

Fi

N StatSoft’

2300 E. 14th St. * Tuisa, OK 74104 + USA -« (918) 749-1119 + Fax: (918) 749.-2217 + info@statsoft.com * www.statsoft.com

Australia: StatSoft Pacific Pty Ltd. Germany: StatSoft GmbH Japan: StatSoft Japan Inc. Portugal: StatSoft lberica Lida. Spain: StatSoft Espana

Brazil: StatSoft Brazil Ltda. Hungary: StatSoft Hungary Ltd. Korea: StatSoft Korea Russia: StatSoft Russia Sweden: StatSoft Scandinavia AB
Czech Republic: StatSoft Czech Rep. s.r.o. Israel: StatSoft Israel Ltd. Netherlands: StatSoft Benelux BV Singapore: StatSoft S.E. Asia Taiwan: StatSoft Taiwan

France: StatSoft France Italy: StatSoft Italia srt Poland: StatSoft Polska Sp. z 0. o. S. Africa; StatSoft S. Africa (Pty) Ltd. UK: StatSoft Ltd.

STATISTICA and StatSoft are trademarics gf StatSoft, Inc. © Copyright StatSeft, Inc. 1984 - 2001




Microarray KN
Data Analysis
Made Easy.

Trafflc 1.0

Microarray Data Analysis Software

¢ Easy-to-use microarray data
analysis software

¢ Integrated relational database
O Intuitive graphical user interface

® Analyzes two-color spotted
microarray data

o Flexible, huilt-in filter and
normalization methods

o Weh-hased

GeneTraffic'1.0

Microarray Data Analysis Software

iobioninformatics
Easy.

. info@iobion.com
Comprehensive. wwu.iobion.com



If you're in the life sciences, there's a better way to get your job search off the ground.
Go to ScienceCareers.org. Every week you'll find hundreds of new job postings, employer

profiles, a resume/CV database and an e-mail alert service that will deliver jobs directly to you.
www.sciencecareers.org

With ScienceCareers.org you'll have all the tools you need to put yourself on the radar.




How can I read the latest ground-breaking research first?

Sciencexpress

Where can my paper get worldwide attention within days of acceptance?

Sciencexpress

What's another great reason to join AAAS today?

SCienCm

Each week the editors of Science select several of the most important and cutting-edge research 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 the print version of Science.
Papers in Science Express are available free to individual AAAS members and for a nominal fee to non-members.

% AAA (.SEt it first with Science
www.sciencexpress.org e




Knock Out Target

TransIT-TKO

small interfering RNA (siRNA) transfection reagent

959% Knock Out in COS-7 Cells Knock Out in Selected Cell Lines
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% Target Gene Expression
% Target Gene Expression

A “4 . 6 no siRNA  COS-T Hela HEK 293 CHO-K1 A349
siRNA delivered (nM)

knocks out up to 95% target gene expression
effective on a variety of cell lines

no media change or serum addition

Introductory Offer- Call Now for 50% Off
Gene Transfer Specialists

www.genetransfer.com 888.530.0801

Transd 1 is a registered trademark of Mirus Corporation
- NMirus Corporation 2001,




RAAS Annual Meet{ng

and Science Tomovetion E«foodwn

Seience in a (onnected Wotd 14-19 Fel,wmy 2002 - Boaton MA
More than twenty disciplines join together at the AAAS Annual Meeting
to discuss how research influences science, technology and society
¢ Network with individuals ¢ Hear from 30 Plenary and e Attend special two day
who share your interests Topical Lecturers presenting in-depth seminars on
e Discover new developments cutting edge” research today’s “hot topics
in science e Attend great career -- Genome Seminar
development activities -- Nanotechnology Seminar

e See more than 130

. . and visit the Exhibit Hall
symposia covering over

20 different scientific ® Present your original
disciplines research in a Poster Session

»>» For complete program details, visit: www.aaasmeeting.org

AAAS : Where Al of Science Teeto

©2001 Designed by AAAS Publication Services.



We also make and commercialize biotechnology This invention may soon be saving thousands of
hreakthroughs, like the world's first patients with acute renal failure while reducing
bio-artificial kidney. overall costs of healthcare.

This groundbreaking feat of tissue engineering is Daon't be surprised this giant step was made in Michigan.
the result of research at the University of Michigan, We're not only the proud home of America’s auto
funding by venture capitalists and commercialization innovators, we're now groundbreakers of America’s

by Nephros Therapeutics. new technology industries, like biotechnology.

This is just one example. For more information call
1.800.946.6829 or visit www.michigan.org.

www.michigan.org MICHIGAN | GREAT LAKES. GREAT LOCATION.




