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COVER A photograph of the wind-sheared dust cloud left by a brilliant
fireball over the Yukon Territory, Canada, in the early morning of
18 January 2000. The fireball was produced by the atmospheric entry of a
5-m-diameter asteroid. Surviving fragments fell across an area at least 16
km long by 5 km wide on the ice of Tagish Lake in British Columbia. Initial
work on the Tagish Lake meteorite suggests that it may represent the
most primitive solar system material yet studied. [Photo: M. MacDonald]
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MESSING WITH THE
CARBON CYCLE

Human activities have altered the carbon
cycle, largely through carbon dioxide
(CO,) emissions from fossil fuels.
Glacial-interglacial cycles also have seen
large changes in CO, concentrations, but
present and projected future conditions
lie outside the range sampled during the
last 420,000 years. Falkowski et al. (p.
291) discuss what is known about the
carbon cycle and its connections to other
nutrient cycles and examine some of the
concomitant changes in biogeochemical
and climatological processes. They con-
clude that natural sinks may slow the
rate of increase in atmospheric CO,, but
that there is no natural “savior” waiting
to assimilate all of the anthropogenic
CO, in the coming century.

BRIGHT BLUE ANTIBODIES

With the exception of photosynthetic
and photosensing reactions, most inter-
actions of proteins with small molecules
(such as enzymes with substrates) are
thought of in terms of ground-state in-
teractions. Simeonov et al. (p. 307; see
the Perspective by Brauman) have elicit-
ed monoclonal antibodies that change
the dynamics of the excited state of a
bound antigen, in this case an analog of
trans-stilbene. In solution, this molecule
isomerizes rapidly and shows no fluores-
cence, but some antigen-antibody com-
plexes exhibited a strong blue fluores-
cence—even though the antibodies were
elicited against this molecule in its
ground state. Structural and spectroscop-
ic studies attribute the change in fluores-
cence to the formation of an exciplex
state in which the excited molecule in-
teracts with a tryptophan residue in the
binding pocket.

NANOCRYSTAL QUANTUM DOT

LASERS
Electrons in nanocrystal quantum dots of-
ten can be treated as "particles in a box,”
and thus the separation between energy
levels can be varied by changing the size
of the semiconductor nanocrystal. Previ-
ous work has suggested that the excita-
tion dynamics within the dots presented
an intrinsic barrier to fully exploiting
these properties. Klimov et al. (p. 314)
show that a close-packed system of
nanocrystal quantum dots can be used to
circumvent the barrier, and they demon-
strate optical gain and stimulated emis-
sion that was determined by the dot size.

www.sciencemag.org SCIENCE VOL 290

The results may be used to develop a new
class of widely tunable, temperature-sta-
ble semiconductor lasers.

POLYHEDRAL GRAPHITE FROM A

NANOTUBE CENTER
Unusual forms of carbon have been
found in the processing remains of oth-
er materials; nanotubes were seen in
discarded soot from fullerene synthe-
sis. Gogotsi et al. (p. 317) report a simi-
lar remnant discovery, that of polyhe-
dral graphite crystals in the pores of
commercial glassy carbon samples that

were grown under hydrothermal condi-
tions. Electron microscopy reveals that
carbon nanotubes seed the growth of
several radially joined, highly ordered
graphite crystals. These crystals have
diameters up to 1 micrometer, and
their faces, which are remarkably
equal, range in number from 7 to 14.
They also show high conductivity and
mechanical strength.

THE FALL OF TAGISH LAKE
At dawn on 18 January 2000, a fireball
was witnessed, heading south to south-
east across the Yukon Territory and parts
of Alaska and British Columbia. On 25 and
26 January, pieces of the meteoroid that
created this fireball were collected on
frozen Tagish Lake and stored in a freezer
to limit any contamination of the sample.
Additional fragments were collected sev-
eral months later, and their spatial distri-

THIS WEEK IN SCIENCE

edited by GILBERT J. CHIN

bution was carefully mapped. From these
observations, field expeditions, and chem-
ical analyses conducted in several labora-
tories, Brown et al. (p. 320; see the cover
and the Perspective by Grossman) con-
clude that the Tagish Lake meteorite is a
primitive chondrite that probably origi-
nated in the outer asteroid belt. It con-
tains abundant presolar grains (such as
nanodiamonds and silicon carbide) and
has experienced significant aqueous alter-
ation. Its chemical composition is unlike
those of other primitive chondrites, and
its fortuitous preservation will allow addi-
tional study without significant concern
about terrestrial contamination.

SOUTHERN COMFORTS

The Younger Dryas was a cooling event
that interrupted the last deglaciation for
more than a millennium about 13,000
years ago in many parts of the Northern
Hemisphere. Whether the Younger Dryas
affected climate in the Southern Hemi-
sphere lies at the heart of our lack of un-
derstanding of its causes. Bennett et al. (p.
325; see the Perspective by Rodbell) have
collected sediment cores from lakes in
Chile and conclude from pollen analyses
that temperatures in that region were sta-
ble during the Younger Dryas chronozone.
These results strengthen the case that the
Younger Dryas was a Northern Hemi-
spheric phenomenon and that the south-
eastern Pacific Ocean did not cool during
that time.

EXAMINING REASONS FOR SEX

The evolution of sex remains one of the
biggest challenges for evolutionary biol-
ogy. Keightley and Eyre-Walker (p. 331)
have carried out a direct test of the mu-
tational deterministic (MD) hypothesis,
an explanation which requires that the
genome-wide deleterious mutation rate
(U) exceeds one per generation. They es-
timate U in a range of vertebrate and in-
vertebrate species, and find that it is
considerably below 1 in many obligate
sexual organisms. Also, U is linearly relat-
ed to generation time, which suggests
that low U values are a property of or-
ganisms with short generation times.
They conclude that sexual reproduction
is not maintained by the removal of
deleterious mutations.

LOCATION, LOCATION, LOCATION
Stem cells of various sorts are particularly
difficult to study because they are rare
and usually quiescent. Using genetic abla-

CONTINUED ON PAGE 231
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tion in Drosophila, Xie and Spradling (p.
328) were able to remove germ-line stem
cells from the ovarioles in the ovary and
observe how surrounding somatic cells
help nurture their replacement. Three
types of ovariolar somatic cells form a
niche where replacement cells are repro-
grammed into becoming stem cells.

WATCHING THE

SIGNALS
How signaling molecules function is not
only a matter of when, but also a matter
of where. Kraynov et al. (p. 333) demon-
strate that activation of the small guano-
sine triphosphate-binding protein Rac1
can be visualized in real time in living
cells. Activation of Rac1, known to induce
actin-based morphological changes, was
restricted to sites of actin polymerization,
independent of overall intracellular Rac
distribution. Thus, cells can produce dis-
tinct behaviors through specific distribu-
tions of activated Rac1.

NUCLEAR MOTORS?
The roles of actin and actin-related pro-
teins in the nucleus remain debatable but
may include chromatin remodeling and
RNA splicing. Pestic-Dragovich et al. (p.
337) report that an isoform of the actin-
dependent motor myosin 1 B appears to
form a complex with RNA polymerase Il in
the nucleus and that the actin-based mo-
tor also regulates RNA synthesis in vitro.
These observations suggest the possibility
that the motor and polymerase together
may power transcription.

CREATING A SEPARATE

IDENTITY
Regulating the distribution of plasma
membrane proteins in budding yeast, as
reported by Takizawa et al. (p. 341), re-
quires a combination of messenger RNA
localization to the growing bud by an ac-
tomyosin-driven process and a mem-
brane-diffusion barrier comprised of a ring
of septin filaments that prevents the
membrane protein from diffusing into the
mother cell. Thus, as in higher eukaryotic
cells, a barricade to diffusion defines dis-
tinct membrane compartments and main-
tains asymmetric protein distribution.

VIDEO GAME AFTEREFFECTS
The relation between sleep and memory
is still poorly understood. Stickgold et al.
(p- 350; see the news story by Helmuth)
analyzed hypnagogic imagery, the types of
visual images experienced just before

falling asleep, after long sessions of play-
ing the computer game Tetris. They com-
pared amnesia patients, normal volun-
teers without any prior experience playing
the game (novices), and players with con-
siderable Tetris experience (experts). All
three groups reported similar highly
stereotyped images. Because amnesics de-
scribed the same kind of experience, this
finding indicates that declarative memory
processes do not underlie the effect.
Rather, the images seem to be more akin
to priming of perceptual processes, a
function that is fully intact in amnesics.

INSERTING A HAIRPIN

Ticks harbor intriguing endosymbiotic
bacteria with pared down genomes, called
Rickettsia, which appear to be living rela-
tives of mitochondria. Blood feeding trig-
gers replication of the bacteria, which are
then injected into vertebrate hosts, where
they reside less benignly. Ogata et al. (p.
347) show that Rickettsia conorii harbors
a distinctive repetitive insert in its
genome that encodes a hairpin RNA. The
insert appears to parasitize the open read-
ing frames that encode several conserved
proteins and may lead to the evolution of
new protein structures; a useful trick for
an organism with a minimalist genome.

FORCING FLOWERS

For widely distributed plants, adjusting
the time at which they burst into flower
in the spring can help the population get
the most from both cooler and warmer
climes. In some plants, vernalization—ex-
posure to a period of cold temperatures—
is required to regulate flowering. Johanson
et al. (p. 344) have cloned the gene pri-
marily responsible for the vernalization
requirement in Arabidopsis. Natural muta-
tions in the gene FRIGIDA account for
variations in flowering time between dif-
ferent ecotypes of Arabidopsis.

DAMAGE INFLICTED BY A

BACTERIAL TOXIN
Bacterial pathogens often secrete toxins
that harm their host organisms. The food
poisoning bacterium, Campylobacter jeju-
ni, secretes a multisubunit toxin known as
cytolethal distending toxin. Lara-Tejero
and Galén (p. 354; see the Perspective by
Coburn and Leong) examined the charac-
teristics of the toxin and found that one
of the subunits acted as a DNase and
could cause cell cycle arrest and cytoplas-
mic distention on its own when microin-
jected into target cells.
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MILLIPORE

pure throughput

Last year, we helped half of the world’s largest sequencing labs

develop faster methods, improve results and reduce costs.

[We also helped them sequence about 25 billion bases.)

There's a good reason why @ of the world's 17 largest sequencing labs
have chosen to partner with Millipore. Several good reasons, in fact. First,
our robust, filiration-based products and protocols fit right in with advanced
automated methods, and eliminate manual handling steps in PCR purifi-
cation, plasmid prep, and dye terminator removal. That saves time, lots of
it. Sequence quality is better, too. And if you can get a 700-base read
where conventional methods only give you 600 or so, that can have a big
impact on throughput. Then, there's cost — less than $0.25 per sample.

When you're sequencing more than a million samples a year,

that's definitely worth looking intol Want fo invesfigate furthere

Call 1-800-MILLIPORE, or visit www.millipore.com/puredna.
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Yes! | actually found
a BETTER way

to isolate mRNA!

Tve used oligo dT since 1969!'!!

Why change?

rrent methods...
ot bind to mRNA with high secondary structure
not differentiate between RNA and DNA

t hybridize to mRNA with short poly A tails

t allow for DNase treatment of the sample

mVADER™ uses invasive clamping phosphono PNA (Peptide Nucleic Acid) technology

to isolate MRNA from cells or tissue.

mVADER technology allows PNA/poly A mRNA triplexes to form independent of
ows for bN;se treatmeﬁt secondary structure between the poly A tail and 5’ U rich regions. Furthermore, short

' during‘preparation poly A tailed messages are more efficiently captured with mVADER, thus ensuring a

more representative mRNA population. mVADER technology in conjunction with our

@ Less ribosomal RNA proprietary lysis solution allows for isolation of superior quality mRNA.

contamination
Use mVADER kits to isolate mRNA for cDNA arrays, libraries and RT-PCR.

Available in three formats: Maxi, Midi and Mini for isolation of mRNA from cells
or tissue. Also available for isolation of mMRNA from Total RNA.

*patent pending

For more information, visit our website: www.activemotif.com

Or call: North America Toll Free 877.222.9543 Direct 760.431.1263 « Europe Toll Free 00.800.222.95430 Direct 322.653.0001 « Japan Direct 03.5684.1622
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Northern lights (aurora harealis) are formed when the earth’s magnetosphere
causes charged particles from the sun to collide with atmospheric gass eitting light.

Fully Automate Nucleic Acid

Isolation and PCR Set Up in
One Instrument

MagNA Pure LC

Several machines automate nucleic acid isolation
or PCR set up. Choose a single instrument that
does both — the MagNA Pure LC from Roche
Molecular Biochemicals.

Purify DNA, RNA, or mRNA, using reliable
magnetic bead technology. Process up to
32 samples from a broad variety of sample
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pipetting flexibility. Prepare a multitude of

different master mixes and various reaction set
ups. Samples are ready for use on the LightCycler
Instrument or 96-well format thermocyclers.

For more information on MagNA Pure LC, visit

http://biochem.roche.com/magnapure
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+ 39-03 92 47 41 08 Japan Tel.: + 81-3 54 43 52 84 Luxembourg Tel.: 0 03 52-48 248 21 Mexico Tel.: + 52-52 27 89 12 Netherlands
Tel.: + 31-3 65 39 49 11 New Zealand Tel.: + 64-92 76 41 57 Norway Tel.: + 47-23 37 33 00 Poland Tel.: + 48-2 26 67 91 68
Portugal Tel.: 01 417 17 17 Spain Tel.: + 34-9 32 01 44 11 Sweden Tel.: + 46-84 04 88 00 Switzerand Tel.: + 41-417 99 61 61
United Kingdom Tel.: 08 00-8 14 63 99 USA Tel.: 800-428 54 33

MagNA Pure LC is a trademark of a member of the Roche Group.

LightCycler is a trademark of and licensed from ldaho Technology. Inc.
© 2000 Roche Diagnostics GmbH. All rights reserved. . i
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@ Ultra-pure genomic DNA

@ Extremely high-molecular DNA,
with no degradation

@ Reproducible high yields

@ Rapid, easy handling

@ Wide range of applications,
also for animal blood

@ Ultra-pure plasmid DNA in next
to no time

@ High yields

@ Outstanding results in sensitive
downstream applications (e.g.

sequencing, cloning, transfection)

@ Easy to handle
@ Different formats available

1234567891011 121314151617 18

ettt L L L DL DT T T T
- -~
- -

® Yields obtained using the Eppendorf Perfect
gDNA Blood Kit and from a competing product.
200 yl fresh human whole blood, 5 pl eluate
volume applied.
Lanes 1 and 18: 4 Hind IIl Marker
Lanes 2to 9: Eppendorf gDNA Blood Kit
Lanes 10 to 17: Competing kit

Midi-Preps
B Ecpendort Kit

Maxi-Preps
D Endotoxin-free kit

@ Yields obtained using the Perfectprep Kit and

a competitor’s kit from different bacteria strains

with high-copy and low-copy plasmids

* PCR (Polymerase Chain Reaction) is protected by patent held by Hoffmann-La Roche.

@ High-quality total RNA

@ Extremely high yields

@ Outstanding results in sensitive
downstream applications
(e.g. RT PCR*, Northern Blot,
cDNA synthesis)

@ Different formats available

Phase Lock Gel

@ Simplified phenol/chloroform
extraction

@ Up to 30 % higher nucleic
acid yields

@ Simple pipetting or decanting
of the aqueous DNA solution

® Reduced periods of contact
with phenol vapors

eppendorf

In touch with life

@ RT-PCR analysis of total RNA isclated using the
Eppendorf Perfect RNA Kits:
Lanes 1 and 2: Perfect RNA Kit (Mini Scale) total RNA
Lanes 3 and 4: Perfect RNA Kit (Midi Scale) total RNA
Lanes 5 and 6: Perfect RNA Kit (Maxi Scale) total RNA
Lane 7: No Reverse Transcriptase control.
Lane 8: Negative PCR control.
Lane 9: Positive control.
Lane 10: A DNA-Hind [Il marker.

Application Hotline:
+49 180-366 67 89

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556 - e-mail: eppendorf@eppendorf.com - www.eppendorf.com

Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com - www.eppendorfsi.com
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Life Sciences

Drug Discovery Research l Genetic Screening

PerkinElmer Life Sciences
and NEN working together?

precisely.

Measured Success

NEN, > T PerkinElmer and NEN are a perfect

% ; team. A combination so comple-
mentary it just had to happen.
The premier life sciences brand in
reagent systems joins the leader in
biomedical, drug discovery and
research instrumentation. Together,
providing complete assay and
research solutions to life science
researchers everywhere.

Powering Your ldeas”,

Here’s what this means to you:

The New PerkinElmer

* A complete line of instrumenta-
tion for liquid scintillation,
fluorescence and luminescence
detection, plus over 2,000
reagents and consumables.

Leading-edge solutions in
emerging fields such as
functional genomics, biochips,
SNPs, live cell imaging and “next
generation” detection reagents.

Complete assa velopme
About PerkinEimer Life Sciences -0 ,p ete assay d? I nt .
- and instrumentation systems for

Drug Discovery . .
Comprehensive set of taols, high throughput screening and

senvices, reagents and consum- other areas involved in target
ables for innovative research. . . .
validation for drug discovery.

Genetic Screening

Complete screening systems for Optimized solutions through
neanatal, prenatal, infertility, . . .
thyraid and oncology disorders increased sales and technical

support worldwide.

3 Research

Quality solutions, reliable
services in functional genamics.,
prateamics and cellomics. Learn more about the new

PerkinElmer Life Sciences.
' ) www.perkinelmer.com/lifesciences

PerkinEimer”

life sciences.

World Headgquarters: PerkinElmer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
PerkinElmer Life Sciences, B-1930 Zaventem Belgium, +32 2 717 7924 e Turku, Finfand, PO Box 10, FIN-20101, +358 2 2678 111

www.perkinelmer.com
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Few things show you innovations

as accurately as a microscope system.

Any microscope image can only be as precise as the optical system that produced it. That's why we don't

only concentrate on improving the technology of our microscope systems, but also pay meticulous attention to

their manufacture. The result; the high imaging precision essential today in biology, medicine or industry.

[ J
Leica Microsystems Wetzlar GmbH Tel. +49 (0) 6441 29-0
Ernst-Leitz-Strasse Fax +49 (0) 64 41 29-2599
D-35578 Wetzlar (Germany) www.leica-microsystems.com

Circle No. 11 on Readers’ Service Card
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Only GATEWAY ™ Cloning Technology
takes you into the future
of functional genomics.

DNA tragments from:
"Restriction Endonuclease:
.._Digestion and Ligation |

" Polymerase | | inrary |
! chain Reaction ! cDNALIbrary |

k.~ GST-fusion
s

o

proteins, or analyze crystalline

ﬁ\ structure, you can reach your
% objective quickly and easily.
GATEWAY Cloning Technology

‘ﬁuﬂybru}t\/‘ allows you to:

 Transfer DNA segments into
multiple vectors in parallel while maintaining
e |t is compatible with a large and growing reading frame and directionality.
array of interrelated products and services for
cloning and protein expression.

Here’s why leaders are
adopting Gateway™
Cloning Technology as
their operating system
for functional genomics.

e |t is ideal for both small-scale
and high-throughput applications.

* Reduce screening. Typically >99% of resulting
colonies are desired clones.

* With simple, rapid, automatable reactions, it is the
fastest, most efficient route to protein expression,

functional analysis, and the cloning/subcloning « Save time and maximize productivity.
of DNA segments.

» Make your favorite vector GATEWAY Technology-compatible.

Claim the future. Enter the future through
Whether your goal is to express protein in multiple Gateway Cloning Technology.
systems, assay protein function, localize cellular Begin at www.lifetech.com/gateway

Essential Technologies for Functional Genomics

These products are for laboratory research use only and are not intended for human or animal diagnostic, therapeutic, or other clinical uses, unless ctherwise stated. © 2000 Life Technologies 00-113MS
This product is the subject of U.S. patent 5,888,732. Limited Label Licenses apply.

UFE@TEC&-NOLOG!ES@

www.lifetech.com Essential Technologies for the Science of Life’

Life Technologies® Services BioSEPRA® GiBco BRL®
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Instant Access

Your key to scholarly literature

REfE?’E nce Mﬂnﬂﬂ 7" is the feature-rich You will find citing and formatting manuscripts is a
writer's tool that saves you time organizing and preparing simple matter of point-and-click. Furthermore, the
references for publication of your research. Now Reference Manager network edition is ideal for support-
Reference Manager 9.5 gives you the key for two-way ing research teams.

access between bibliographic management and
the valuable literature search tools found in
1S1® eSouree™ and IS Web of Science®. Just use |

the new “Search ISI” tool to link, search and

FREE Trial

Open the door to two-way access

between scholarly literature and reference
export references into Reference Manager with a management. Download a Free Trial of
single click. That way you'll spend more time Reference Manager 9.5 today at

researching and writing—and less time locating www.refman.com.

and importing references.

In addition to using the new “Search ISI” feature, “It is highly recommended for anyone
you can search PubMed and Internet libraries worldwide needing a powerful reference tool.”
to create databases instantly. —Science, June 16, 2000

ISI RESEARCHSOFT

—*j o

THOMSON SCIENTIFIC

Phone: 800-554-3049 * 510-559-8592 « Fax: 510-559-8683 * E-mail: info@refman.com ¢ Web: www.refman.com
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CONTACT:

Frederick A. Dombrose, Ph.D.
Executive Director

5925 Carnegie Blvd.

Suite 500

Charlotte, NC 28209 U.S.A;
Phone: 704.571.4070

Fax: 704.571.4071

E-mail: fdcps@aol.com

Web: www.plasmaconsortium.com

The Consortium for Plasma Science seeks an effective, safe
and practical method to eradicate non-enveloped viruses in
whole human plasma that retains the biofunctionality of the
plasma proteins.

Applications may be submitted at any time, and will be
evaluated on both technical merit and the business case.

Consortium fFor
Plasma Science. LLC




B

we are BD BiOsciences

and we're helping you redefine Life Science Research . ..

The sales, customer, and technical service

teams from BD Biosciences help optimize your
experimental design by providing the most
current technical support, products, and services
possible. Plus, if we don't have the product you
need on the shelf today, our Custom Technology
Team will develop a reagent or assay specifically
for your research needs.

BD Biosciences www.bdbiosciences.com

Experience it.

Call your local representative
or visit www.bdbiosciences.com
today.

Biometric Imaging Immunocytometry Systems
Clontech Labware

\l/
Transduction Laboratories é P
PharMingen

For more information or to request our New 2000 Product Catalogs, please call 877.232.8995 (US).
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| Futur
*Online

Where scientists click. Just go to www.sciencecareers.org and use the
premier scientific web site dedicated to helping scientists find top quality

jobs in the life sciences industry.

It's easy, and free. Whether it's job postings from top pharmaceutical and

biotechnology organizations, a Resume/CV database, our Job Alerts

service, or career advice you need, sciencecareers.org. can help you

Science

CAREERS =

WWw.sciencecareers.org

discover your future.



http:sciencecareers.org

Dedicated to Achievement
in Medical Research

Pfizer is proud to announce the 2001 Competitive Awards Program
' for scientific research related to doxazosin

The Pftzer Competltive Awards Program provides Frants to members of the medical community to be used for the study of
doxazosin. In past years the program has involved internationally respected researchers and has yielded exciting
sc1ent1ﬂc information,

Proposals for the 2001 Competitive Awards Program must be received by October 31, 2000.

Submission of a pmposal under the 2001 Competitive Awards Program is not made in confidence, and shall not create or
be conditianed on‘any obligation or restriction on the part of Pfizer with regard to its use.

For more information contact the local Pfizer Medical Director or Dr Patricia Walmsley at Pfizer Inc., 235 East 42 Street, NY,
NY 10017 or call 212-573-2638 or e-mail doxazosinawardsprog@pfizer.com.

The winners of last year’s Pfizer Competitive Awards Program

Cardiovascﬁlar Medicine Urology

Pablo Arias Robert Hogikyan & Colleagues Richard K. Babayan & Colleagues ~ Robert M. Levin

University of Buenos Aires . University of Michigan Boston University School Albany College of Pharmacy
Argentina “Medical School of Medicine Union University

Paulos Bethanu Ann Arbor, MI, USA Boston, MA, USA Albany, NY, USA
University.of Colorado * Majid Kalani & Colleagues Michael B. Chancellor & Colleagues Paul D. Walden

Health Sciences Center Karolinska Hospital University of Pittsburgh NYU School of Medicine
Denver, CO, USA Stockholm, Sweden Pittsburgh, PA, USA New York, NY, USA

George Falkay Antonio Egpez-Farre & Colleagues  Ada Elgavish E. Lynette Wilson

Albert Szent-Gyorgyi Jimenez Diaz Foundation University of Alabama at NYU School of Medicine
Medical University Madrid, Spé;ix} Birmingham New York, NY, USA

Szeged, Hungary Kalman Toth' & Colleagues Birmingham, AL, USA Judges: Georg Bartsch, Claus
Manuel Labios Gomez & University Medical School Natasha Kyprianou Roehrborn, and William Steers
Colleagues of Pecs, Hungary University of Maryland

Ur’iiver§ityqﬂ?spital Johann Wojta Baltimore, MD, USA

Valencia, Spain University of Vienna, Austria Chung Lee & Colleagues

Dulcenombre Gomez-Garre.
‘& Colleagues ,

Autonoma University
Madrid, Spain.

Judges: Stevo Julius, Lewis Northwestern University

: Medical School
Landsberg, and Hans Lithell
ancsberg, and Hans Lithe Chicago, 1L, USA
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Find the most important research papers, viewpoints,

and news on Science’s Genome Landmarks web page. This

useful online collection provides a quick and easy way to review major
genomic-related research that has been published in Science, including:

* The Drosophila Genome — The Genome Sequence of Drosophila melanogaster March 24, 2000 I

* The Promise of Comparative Genomics in Mammals October 15, 1999

* A Genome Sampler — Arabidopsis thaliana: A Model Plant for Genome Analysis October 23, 1998

* Building Gene Families — Gene Families: The Taxonomy of
Protein Paralogs and Chimeras October 24, 1997

* A Gene Map of the Human Genome October 25, 1996

* The Minimal Gene Complement of
Mycoplasma genitalium October 20, 1995

Genome Landmarks sponsored by Eppendorf GmbH www.eppendorf.com

cience

Discover the Future

i ————

scienceonline.org




FLUENCE
MILLION:S.

BIOCARTA aims to provide the most
comprehensive model of known protein
interactions and cellular pathways, by
integrating the drawings of scientists
worldwide. All diagrams link to the BioCarta
Gene Database, which contains information
and resources for over 120,000 genes

L (and growing!!).

SEND US A MODEL OF YOUR RESEARCH

View protein

and ci;_el! — we'll redraw it, hyperlink it to our
;g&i«:)i database, and add it to the site. Visit us
through at www.biocarta.com! (There is
interactive

no subscription fee.)

graphic models.
Submit diagrams
of your research
for publication in
the Proteomic
Pathway

Project (P3).

Simultaneously
search multiple
online databases
for gene-specific
information (sequences,
publications and reviews,
disease correlations, pathways
containing a speciFic molecule).

Present your research online as an ePoster to get immediate feedback
from the scientific community. Browse descriptions of experiments and

parficipate in online discussion with other ePoster authors. BIOCARTA

Source reagents useful for your research from scientists worldwide
in the Reagent Exchange. Advertise reagents you have or search
for reagents you need.

Comment on pathways: suggest additions or corrections to pathways, biocarta.com

help review the updates suggested by others in your field. info@biocarta.com
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