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Solution of a 20-Variable 3-SAT Problem on a DNA Computer
R. S. Braich, N. Chelyapov, C. Johnson, P.W. K. Rothemund, L. Adleman
An electrophoretic DNA computer has been used to solve a
20-variable, 24-clause logic problem.
A Thymic Precursor to the NKT Cell Lineage K. Benlagha, T.
Kyin, A. Beavis, L. Teyton, A. Bendelac
Natural killer T cells migrating from the thymus undergo major
expansion and display unusual profiles of cytokine expression.
Outbreak of Poliomyelitis in Hispaniola Associated with Cir-
culating Type 1 Vaccine-Derived Poliovirus O. Kew et al.

Vaccine-derived polio virus used in Hispaniola has recombined
with wild enterovirus to restore virulence, resulting in disease and
fatalities in children.

Superconductivity in a Spin-Ladder
Cuprate

Schén et al. (Reports, 28 Sep. 2001, p. 2430) reported
that, through field-effect doping of molecular beam epitaxy
(MBE)—grown thin films, they had induced superconductivity in the nomi-
nally insulating spin-ladder compound [CaCu,Os),. In a comment, Ingle et
al. argue that the work referenced by Schén et al. provides “no unequivo-
cal evidence of a spin-ladder arrangement of the Cu and O atoms in the
film studied,” and conclude that “without such evidence, any claim for su-
perconductivity due to doping of a spin ladder is premature.” Schén et al.
respond that additional work has confirmed a very close fit between the
ladder-plane unit cell parameters in their thin films and those in a variety
of two-leg ladder cuprates reported elsewhere in the literature. They also
review other lines of evidence that lead them to conclude that they “have
observed clear evidence of a spin-ladder arrangement.”

The full text of these comments can be seen at
www.sciencemag.org/cgi/content/full/295/5562/1967a

science's next wave www.nextwave.org

career resources for scientists

US: Science Bytes—The Latest Bits of U.S. Job Market News R Weibl

Featuring a report from the latest Survey of Earned Doctorates, a
Job Market Outlook, and notes on a field in which 49% of tenure-
track positions went unfilled in 2000-2001.

US: Take Your Worst Estimate and Double It—Project Manage-
ment for Postdocs R. Price
Sketching plans on the back of a towel while holding a pipettor is
a recipe for experimental disaster.

SINGAPORE: Undergraduate Scholarships Special ). Wong

A compilation of undergrad scholarships for Singapore'’s
2002-2003 academic year.

UK: Your First “First-Author” Paper, Part Two—Submission and
Peer Review P. H. Dee
Writing your paper is only the start of getting it published. Our
columnist shares his experience of dealing with editors and referees.

CANADA: Science Bytes—The Latest Bits of Canadian Job Mar-
ket News L. McKarney
A bundle of Innovation Strategy announcements; human genetics
research collaborations; PromoScience awards; postdoc fellowship
competitions; and more.
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GPCRs and integrins signal through noncompeting partners.
Perspective: Argosomes—intracellular Transport Vehicles for
Intercellular Signals? |. L. Christian
Cells use more than just simple diffusion to create gradients.
Connections Map: Differentiation Pathway in PC12 Cells Pathway
Authorities: D. Vaudry, P. ). S. Stork, P. Lazarovici, L. E. Eiden
A specific pathway describing how nerve growth factor and
PACAP stimulate differentiation in PC12 cells.
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Pathway Authorities: S. B. Gauld, ). M. Dal Porto, ). C. Cambier
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SUMMARIES OF

RESEARCH IN THIS ISSUE

THIS WEEK IN Science

High-Pressure
Photopolymerization

1,3-Butadiene is highly unsatu-
rated and very reactive. It readi-
ly dimerizes at ambient condi-
tions, and polymerization pro-
duces a mix of cis and trans iso-
mers. Citroni et al. (p. 2058)
show that in a diamond-anvil
cell under high-pressure condi-
tions (above 0.7 gigapascals),
the constrained molecular envi-
ronment limits the reaction out-

edited by Phil Szuromi

2 0 6 2 Radiation from Asia
The diversity and range of mammals in-
creased greatly after the Paleocene/
Eocene boundary {about 55 million years
ago), and new groups appeared on continents throughout the
Northern Hemisphere. On the basis of primarily phylogenetic
analyses, Asia has been suggested as a likely center of origin.
Bowen et al. (p. 2062; see the Perspective by Beard) now provide
paleontologic evidence pointing to an Asian origin for a major
mammal family, the Hyaenodontidae, which includes a number
of large extinct carnivores, and implying an Asian origin for oth-
er major mammal groups, including the primates.

methanogenic, ocean-margin
sediments are relatively sul-
fate-depleted.

Rates for Attaining
Fit States

Hexavalent chromium, such as
the chromate anion, can be
toxic in high doses and resides
in many contaminated ground-
water systems (as made fa-
mous by the movie Erin Brock-
ovich). One source has been

comes of trans-butadiene. Un-
der dark conditions, only the cy-
cloaddition product, vinylcyclo-
hexene forms, and when irradi-
ated with 488-nanometer light,
pure trans-polybutadiene forms.
The authors interpret the poly-
merization results in terms of
an extended lifetime of the S,
excited state.

And in Brevia ...

as yet unidentified species.

Catalytic Metals and Their Supporting Casts

Recently, a transmission electron microscope has been developed
that allows high-resolution analysis of catalytic metal nanoparticles
dispersed on oxide supports in the presence of reactive gases and at
high temperatures. After some further modification, Hansen et al.
(p. 2053) now achieve 0.14-nanometer resolution, which allows

them to study nanoparticles of metals with lower atomic numbers,

such as iron, nickel, and copper, with atomic resolution. The authors
show that nanoparticle dynamics and their interactions with the
supporting material influence the performance of catalytic systems
such as the industrial methanol synthesis catalyst.

Life Below the Sea Floor

Live bacterial cells appear to inhabit sediments as far as 1 kilome-
ter beneath the sea surface. These communities may account for
as much as one-third of Earth's total biomass, but the biological
activity of these cells is ex-
tremely low, and the bulk of
any metabolic activity al-
ways takes place within the
uppermost centimeters of
the sediment. D'Hondt et al.
(p. 2067) review the data on
these sediments gathered
from around the world during the past 15 years of the Ocean
Drilling Program and found striking differences between two dis-
tinct realms of sediments. Although methanogenesis occurs in
both, the methane is destroyed oxidatively when coupled to sul-
fate reduction. Hence, the open-ocean sediments are rich in sul-
fate and relatively methane-depleted, whereas the more strongly

X Published online in Science Express
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Analysis of the fungi that inhabit the roots of a grass by
Vandenkoornhuyse et al. (p. 2051) reveal an extraordinary
diversity of species, from every major fungal group, as well

leakage or waste from large
baths or ponds of chromium
used to electroplate metals. Re-
duction to Cr3* reduces its mo-
bility and hazard. Ellis et al. (p.
2060; see the Perspective by
Blowes) survey the distribution
of stable isotopes of chromium
in groundwater and the Earth
and show that the isotopic ratio in ground water can be used to as-
sess rapidly the rate of ongoing reduction.

Life-Styles and Variability

Why do different animal species vary so greatly in population
variability? Saether et al. (p. 1507; see the Perspective by Coulson
et al) identify two distinct demographic processes operating in
bird populations and report a strong covariation between demo-
graphic processes and population variability. Recruitment-driven
populations (in which there is a high reproductive rate) were
characterized by weak density regulation and a large environ-
mental stochasticity that resulted in high population variability.
In survival-restricted populations (in which the reproductive rate
is typically low and survival long), strong density regulation at
high densities, and small estimates of the environmental variance
were found, leading to small fluctuations in population size.

Caging the Histone Code

Chromatin plays an important role in the regulation of gene ex-
pression. Covalent modification of the tails of the histone pro-
teins, which make up the nucleosome around which DNA is
wrapped, can alter the response of a gene to the transcription
machinery. For example, methylation of Lys® in the tail of histone
H3 results in epigenetic repression of gene expression. The chro-
modomain-containing protein HP1 binds to methylated Lys®, but
it has not been clear why only a subset of chromodomain-con-
taining proteins interact with chromatin. Jacobs and Kho-
rasanizadeh (p. 2080; see the cover) have determined the struc-
ture of the HP1 chromodomain bound to a methylated H3 tail.
The methylammonium group is recognized by a hydrophobic
cage in HP1, and the H3 tail completes the $-sandwich architec-
ture of the chromodomain.

CONTINUED ON PAGE 1971

15 MARCH 2002

1969



AccuPrime’” Taq. Clean PCR, hot-start accuracy.
Cycle after cycle after cycle.

Now you can amplify only the specific DNA targets you want, polymerases, with AccuPrime™ Tag you get consistent exten-
the first time, without amplifying any non-specific bands. Thanks  sion results of targeted and specific PCR product.

to the unmatched technology of AccuPrime™ Tag Hot Start AccuPrime™ Save valuable time. AccuPrime™ Tag broad-

Taq Taq Tag

=T 1

DNA Polymerase, you can prevent mispriming ens your primer annealing temperatures with

throughout each and every cycle of PCR. its robust performance between 55°C-65°C,

Advanced hot-start. AccuPrime™ Tag combines overcoming your problems caused by sub-

Platinum® hot-start technology with a proprietary optimal primer sets. Stop wasting valuable

Comparison of PCR specificity with

various Tag Polymerases.

thermostable accessory protein that remains time redesigning your primer sets. Turn to

active throughout all PCR cycles and provides you with unpre- AccuPrime™Tagq. For information,

®
> . .
cedented control over mispriming. Unlike conventional DNA  call or visit our website today. ‘ﬁ '"Vltmgen
life technologies

United States Headquarters: European Headquarters: International Offices: France 0800 23 20 79 Spain & Portugal 300 181 461
Invitrogen Corporation Invitrogen Ltd Argentina 5411 4556 0844 Germany 0800 083 0902 Sweden 020 26 34 52

1600 Faraday Avenue 3 Fountain Drive Australia 1 800 331 627 Hong Kong 2407 8450 Switzerland 0800 848 800
Carlsbad, California 92008 Inchinnan Business Park Austria 0800 20 1087 India 11 577 3282 Taiwan 2 2651 6156

Tel: 1 760 603 7200 Paisley PA4 9RF, UK Belgium 0800 14894 Italy 02 98 22 201 UK 0800 838 380
Tel (Toll Free): 1 800 955 6288 Tel (Free Phone Orders): 0800 269 210 Brazil 0800 11 0575 Japan 03 3663 7974 Other countries see our website
Fax: 1 760 603 7229 Tel (General Enquiries): 0800 5345 5345 Canada 800 263 6236 The Netherlands 0800 099 3310
Email: tech service ainvitrogen.com Fax: +44 (0) 141 814 6287 China 10 6849 2578 New Zealand 0800 600 200
Email: eurotech winvitrogen.com Denmark 80 30 17 40 Norway 00800 5456 5456




CREDIT: AZEVEDO £T AL

CONTINUED FROM 1969

Protein Degradation Maintains Plant Defenses

The innate immune response by which plants defend against certain
pathogens includes interactions between a signal from the pathogen
and a specific resistance (R) gene in the plant. Although there are a va-
riety of R genes, and a veritable multitude of pathogens, the plant
tends to respond with a limited repertoire of physiological responses.
Azevedo et al. (p. 2073) and Austin et al. (p. 2077) analyze the signaling
cascade initiated by activation of disease resistance (see the Perspec-
tive by Nishimura and Somerville). Several R proteins trigger responses
through the RAR1T protein, which in turn interacts with the SGT1 pro-
teins. These results implicate SGT1 in ubiquitin-targeted protein degra-
dation. The two SGT1 variants in Arabidopsis seem to have divergent
functions. Thus, at least part of the signaling cascade triggered by re-
sponse to a pathogen may involve protein degradation. X

Cutting and Pasting RNA

Although macromolecular complexes that decode messenger RNA (mRNA) and synthesize
pre-mRNA have been resolved, one of the most enzymatically challenging reactions, the
splicing of pre-mRNAs, has been difficult to assess structurally. Fortunately, the group II
self-splicing introns follow a catalytic pathway similar to that of pre-mRNA splicing, and
these introns display sequence similarities to the RNA components of the macromolecular
spliceosome complex. Zhang and Doudna (p. 2084) describe the crystal structure of the
catalytic core of the group Il intron and find that the critical nucleophilic adenosine is part
of an unpaired, two-nucleotide bulge, extruded from the RNA double-helical scaffold. =X

Little Fleas Have Lesser Fleas

Bordetella spp. cause significant human respiratory disease, and to accommodate the
changing environments they encounter, they cycle through a series of phenotypic
changes, including changing the nature of the surface molecules that also act as recep-
tors for the tails of bacteriophages that prey on these bacteria. Liu et al. (p. 2091; see
the Perspective by Hatfull) have discovered a family of phage that have a marked
tropism for a phase in the Bordetella life cycle when several virulence and colonization
factors are produced; here, pertactin is the primary virus receptor. However, they also
found phage that have tropism for a motile phase of the bacterium’s life cycle, as well
as various intermediate forms. Thus, the phage can generate variants that can infect the
bacterium at different stages in its life cycle by means of a reverse transcriptase—driven
mechanism that causes mutations in a tail assembly protein.

Natural Killer Cells Overcome Rejection

Reconstitution of the hematopoietic system by bone marrow (BM) transplantation oper-
ates on a knife edge. Engraftment can be improved by allowing some degree of mis-
match between the tissue antigens of the donor and recipient. In diseases such as
leukemia, engraftment can also provide a powerful means for helping to destroy host-de-
rived cells. However, the greater the mismatch, the more vigorously residual T cells in the
donor BM will react against the recipient tissues, leading to graft-versus-host disease
(GVHD). Two reports address how natural killer (NK) cells help prevent rejection (see the
Perspective by Kérre). Ruggeri et al. (p. 2097) observed that for NK cells, a greater level of
NK cell reactivity against host antigens correlated with a higher incidence of successful
transplantation. In mice, preconditioning with purified host-reactive NK cells removed
the need for usual preablation of recipient bone marrow by irradiation, and these animals
did not develop T cell-mediated GVHD seen in control mice. Host-reactive NK cells may
ablate antigen-presenting cells in the host and, in so doing, prevent them from inducing
antihost T cells. Activation of NK cells can also be prevented by ligands that bind in-
hibitory receptors on the NK cell surface. Wang et al. (p. 2094) observed that in mice
lacking the phosphatase SH2-containing inositol phosphatase (SHIP), the repertoire of
inhibitory NK receptors was skewed in favor of select receptors that could recognize for-
eign as well as self ligands. When transplanted with bone marrow, these mice failed to re-
ject bone marrow from a mismatched donor. Incidence of GVHD was also absent in
these mice, suggesting a possible role for host-derived NK cells in GVHD.

www.sciencemag.org SCIENCE VOL 295 15 MARCH 2002

Sreep Up

RNA
CLEANUP

The MEGAclear™ Purification Kit
s the only product optimized
specifically to clean up large-scale
transcription reactions. MEGAclear
s ideal for RNAi, aRNA, array
i alysis, microinjection and in vivo
ranslation methods. "

Add Binding
Solution to
RNA transcript,
load on filter
(0.5 min)

SN R—

Centrifuge
or Vacuum

! L >

Wash 2X
(~ 5 min)
Elution
(~ 10 min)

~

Purified RNA
for labeling, RNAI,
microinjection, etc.

Optimized clean up of large-scale
transcription reactions
®

Offers consistent results
®
Simple and fast procedure
L ]
Reliably recovers from 1 ng
to 500 ug of RNA

oo

bio

THE RNA COMPANY"

1-800-888-8604 » WWW.AMBION.COM

Copyright © 2002 » ADSCL012402.MECLR




MGB-Eclipse- Real-time PCR Probes. Now you can select any instrumen-
tation system for your studies. How? MGB-Eclipse™ Real-time PCR Probes use
open chemistries. And by combining Epoch’s Minor Groove Binder (MGB) and
= our novel Eclipse™ Quencher, the MGB-Eclipse™ Probes generate dramatically
improved signal-to-noise ratios. Use the complimentary MGB-Eclipse™ Design
Software to select optimal probe and primer sequences at record speeds.

Available in pre-made and custom-designed systems, it's a better way to get answers to your probing questions.

For sales and information call 800-562-5544 or visit www.epochbio.com

EPOCH

BIOSCIENCES

We listen.




W
<0y

FIGHTING éok
PRODUCTIVITY
- AND EFFICIENCY!

Unleash the power of your genetic analyzer.

A ABI Prism® BigDye™ Terminator v 3.0 is here, and with it, the power to conquer all your sequencing
A. g Iled challenges. You get our most robust chemistry, longer sequencing read lengths, and more high-quality
BlOSYStems bases per day—making you the superhero of any lab. To activate your genetic analyzer with the
Data. Decision. Discovery. mighty BigDye™ Terminator v 3.0 chemistry, call 1.650.638.5800, or visit www.appliedbiosystems.com.

for life scientists. Applera Corporation coasists of the fuptied Biasystenis and Cele it Design:. An and BigDye are
n o its subsigianes in the US and certain other countries. For Research Use Only ot for use 3 diagnos res. © 2001 Appted Biosystems




The Most Sensitiv
Epitope Tag
Expression S

Femntomoles
Fusion Protein

the ANTI-FLAG® M2 Ab and anti- mouse-HRP is 20-200 times more k - o
sensitive than any commonly used tag. An extensive selection of HFLAGBAP | wwee Wi D '
p3xFLA§ vectors utilizes the strong CMV promoter to (:jrlve FLAG BAP [ oo G
expression. In short, the 3xFLAG system ensures detection where ‘

other tags fail. Western blot of purified 3xFLAG bacterial alkaline phosphatase and FLAG bacterial alkaline
phosphatase transferred on to nitrocellulose membrane. Detection was performed with ANTI-
FLAG M2 monoclonal antibody as primary, anti-mouse-HRP secondary antibody, and ECL™
chemiluminescencent substrate.

Features & Benefits:
¢ 20-200 times more sensitive than other tags for improved

detection in Western Blots, IPs and Immunocytochemistry Up to 200 times more sensitive than leading competitors

* p3xFLAG CMV vectors provide choice of N-terminal or

o . z 250 R
C-terminal, intracellular or secreted expression, and stable or S 200 g;r;'gatlhzugzzs of
transient transfection expression of 3xFLAG tagged proteins. . 200 1 g listed below were

g g i i

* 3xFLAG tag can be removed with enterokinase 2 ':( 150 _§ %rzef;f:v?,ggts;]a

oL 100 E Blots. All proteins

Ll . " . . © @ - detected usi
Visit sigma-aldrich.com/3xflag1 for information £5 . § e detectedusng
on p3xFLAG Vectors and FLAG purification and = T antibod}i.le;bant(ij-ECL
. = mouse an .

detection products. g 0Lt

3xFLAG  6xHIS HA cmyc  GST

B/al\abdny, ordering & tracking

i LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE . SIGMA
sigma-aldrich.com SIGMA-ALDRICH CORPORATION ¢ BOX 14508 » ST. LOUIS * MISSOURI 63178 » USA %

scientific tools, products & information |

3XFLAG, p3xFLAG and ANTI-FLAG are trademarks of the Sigma-Aldrich Biotechnology LP. FLAG Products andor their use are covered by one or more of the following Sigma-Aldrich owned patents: US 4,703,004, US 4,782,137, US 4,851,351, US 5,011,312, CA 1307752,
EP 335899, JP 198150 and JP 2665359. FLAG procucts are scld for research use only. ECLisa tragemark of Amersham Pharmacia Biotech UK. Limited.



Seamless System Solutions

Transgenic Research — Immediate Precision

The Leica AS TP is the waorld's first application solution merging the operations of a fully automated research microscope
and electronic micromanipulators under the command of a joint, user-ariented control unit.

The combination of Leica Microsystems’ automated inverted research microscope and Eppendorf’s electronic
micromanipulators goes beyond simple integration to create true instrument intelligence.

Make your research seamless and precise with Leica Microsystems. Call 1-800-248-0123 today!

®
Leica Microsystems Inc. Phone (800) 2 48-01 23 wa
2345 Waukegan Road Fax  (847) 4 05-01 64
MICROSYSTEMS

Bannockburn, illinois 60015 www.leica-microsystems.com



Iit’s not Voodoo.



’s serum-free Cell Culture.

Admit it.
You’ve always been a bit superstitious about your cell cultures.

After all, it’s not easy to concoct the perfect potion. Particularly for cells that may
ultimately be used in genomic, biopharmaceutical, therapeutic or diagnostic applications.

Hybridomas. CHO cells. HEK (293) cells. Insect cells. Neurons. Blood and bone
marrow cells. Keratinocytes. ES cells. Hepatocytes. Endothelial cells. Mammalian

cells for virus production.

No matter what your cell type, we can make a serum-free, protein-free or
chemically-defined GIBCO™ medium optimized for its culture.

What’s more, we make it in a format to suit your system: dry powder, 1X liquid,
concentrates, and new Advanced Granulation Technology™.

Want to minimize adaptation time, improve control, enhance yield and simplify scale-up?

Turning to the most trusted name in cell culture always works like a charm.

For product data, go to
www.invitrogen.com/gibco/sfm Gl B C ™

Invitrogen Corporation

Better Cell Culture Through Innovation

United States | ters: Py , ters: International Offices: France 0800 23 20 79 Spain & Portugal 900 181 461
Invitrogen Corporation Invitrogen Ltd Argentina 5411 4556 0844 Germany 0800 083 0902 Sweden 020 26 34 52
1600 Faraday Avenue 3 Fountain Drive Australia 1 800 331 627 Hong Kong 2407 8450 Switzerland 0800 848 800
Carlsbad, California 92008 Inchinnan Business Park Austria 0800 20 1087 India 11 577 3282 Taiwan 2 2651 6156
Tel: 1 760 603 7200 Paisley PA4 9RF, UK Belgium 0800 14894 Italy 02 98 22 201 UK 0800 838 380
Tel (Toll Free): 1 800 955 6288 Tel (Free Phone Orders): 0800 269 210 Brazil 0800 11 0575 Japan 03 3663 7974 Other countries, see our website.
Fax: 1760 603 7229 Tel (General Enquiries): 0800 5345 5345 Canada 800 263 6236 The Netherlands 0800 099 3310
Email: tech_service@invitrogen.com Fax: +44 (0) 141 814 6287 China 10 6849 2578 New Zealand 0800 600 200

Email: eurotech@invitrogen.com Denmark 80 30 17 40 Norway 00800 5456 5456 www.invitrogen.com

These products are for research use, and where appropriate, as raw material components in further cell culture manufacturing applications. They are not intended for human or animal diagnostic, therapeutic, or other
clinical uses, unless otherwise stated. © 2001 Invitrogen Corporation PAS01-119MS



® www.sciencemag.org

cience

1200 New York Avenue, NW
Washington, DC 20005
Editorial 202-326-6550, FAX 202-289-7562
News: 202-326-6500, FAX 202-371-9227
Permissions: 202-326-7074, FAX 202-682-0816
Subscriptions: 800-731-4939 or 202-326-6417, FAX 202-842-1065

Bateman House, 82-88 Hills Road
Cambridge, UK CB2 1LQ
(44) 1223-326500, FAX (44) 1223-326501

EDITOR-IN-CHIEF  Donald Kennedy
epitor  Ellis Rubinstein
MANAGING EDITOR Monica M. Bradford

DEPUTY MANAGING EDITORS
R. Brooks Hanson Katrina L. Kelner

NEWS EDITOR
Colin Norman

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORs Barbara Jasny, Guy
Riddihough, Phillip D. Szuromi; sentor eprmorsperspecTIves Orla Smith;
sentor Eormors Gilbert J. Chin, Pamela ). Hines, Paula A. Kiberstis
(Boston), L. Bryan Ray, Linda R. Rowan; AssocIATE EpiTors Lisa D.
Chong, Marc S. Lavine, Beverly A. Purnell, H. Jesse Smith, Valda

Vinson; EDITOR, SCIENCE ONLINE Stewart Wills; AssoCIATE BOOK REVIEW EDI-
Tor Sherman J. Suter; AssociaTe LETTERs EDror Etta Kavanagh; INFORMA-
TION SPECIALIST Janet Kegg; CONTRIBUTING EDITOR Kevin Ahern; EDITORIAL
MANAGER Cara Tate; senior copy eprrors Jeffrey E. Cook, Harry Jach,
Barbara P. Ordway; copy ebiTors Lauren Beben, Joshua Marcy,
Monique Martineau; eormorAL coorpINAToRs Carolyn Kyle, Ellen E.
Murphy, Beverly Shields; puucanion assistants Chris Filiatreau, Joi S.
Granger, Jeffrey Hearn, Elise Laffman, Gail Murphy, Brian White,
Anita Wynn; epiToriaL AssisTanTs Yolanda Matthews, Patricia M.
Moore, Tunisia L. Riley; execuTive assisTanT Sylvia S. Kihara; ApMiNis-
TRATIVE suppokT Patricia F. Fisher
science_editors@aaas.org
science_tetters@aaas.org
science_reviews@aaas.org
science_bookrevs@aaas.org

(for general editorial queries)
{for letters to the editor)

{for returning manuscript reviews)
(for book review queries)

NEWS SENIOR CORRESPONDENTS Eliot Marshall, Jean Marx; beputy NEws
eoirors Robert Coontz, Jeffrey Mervis, Leslie Roberts; associate News
eormor Laura Helmuth; contriBuTNG epors Elizabeth Culotta, Polly
Shulman; News wriTers Jennifer Couzin, Martin Enserink, Constance
Holden, Jocelyn Kaiser, Richard A. Kerr, Andrew Lawler (Boston),
David Malakoff, Elizabeth Pennisi, Charles Seife, Robert F. Service
(Pacific NW), Erik Stokstad, Katie Greene (intern); CONTRIBUTING
CORRESPONDENTs Marcia Barinaga (Berkeley, CA}, Kathryn Brown,
Barry A. Cipra, Jon Cohen (San Diego, CA}, Daniel Ferber, Ann Gib-
bons, Robert Irion, Mitch Leslie (NetWatch), Charles C. Mann, Vir-
ginia Morell, Evelyn Strauss, Gary Taubes, David Voss, Ingrid Wick-
elgren; copy eprrors Laura Atwood, Linda B. Felaco, Daniel T. Hel-
german; ADMINISTRATIVE suppoRT Scherraine Mack, Fannie Groom; su-
reaus: Berkeley, CA: 510-652-0302, FAX 510-652-1867, Boston,

MA: 617-542-5098, San Diego, CA: 760-942-3252, FAX 760-
942-4979, Pacific Northwest: 503-963-1940

PRODUCTION DIRECTOR James Landry; MaNacer Wendy K. Shank;
ASSISTANT PRODUCTION MANAGER Rebecca Doshi; associates Vicki ).
Jorgensen, Tara L. Kelly, Jessica K. Moshell, Amanda K. Skelton

PREFLIGHT OPERATIONS DirecTor David M. Tompkins

ART DEsiGN DIRECTOR C. Faber Smith; art pirecTon Alan T. Stonebraker;
ASSOCIATE ART DIRECTOR Joshua Moglia; iusTrators Cameron Slayden,
Katharine Sutliff; associates Holly Bishop, Debra ). Morgenegg,
Preston Morrighan; Julie White proTo ResearcHer Leslie Blizard

SCIENCE INTERNATIONAL

EUROPE (science@science-int.co.uk) EDITORIAL SUPERVISORY SENIOR EDITOR
Andrew M. Sugden; senioR EpToR/PERsPECTIVES Julia Uppenbrink; sentor
epmors Caroline Ash, Stella M. Hurtley; assocsTe epmrors lan S. Osbome,
Stephen ). Simpson, Peter Stern; EDiToriAL suppoRT Jenny Parker, Sarah
Parker; ADMINISTRATIVE supporT Janet Mumford, Lara Crowe, Viv Hogarth,
Mark Chadwick; NEws: EUROPEAN NEws EDITOR Richard Stone; pepuTy NEws
epror Daniel Clery; correspoNpenTs Michael Balter (Paris: (33) 1-49-
29-09-01, FAX (33) 1-49-29-09-00), Gretchen Vogel (Berlin: (49) 30-
2809-3902, FAX (49) 30-2809-8365) Adam Bostanci (intem)

Asia Japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1-
8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan; (81)
6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulforjp japan News
sureau: Dennis Normile {contributing comespondent, (81) 3-3335-
9925, FAX (81) 3-3335-4898; dnormile@twics.com); cHINA Rep-
RESENTATIVE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10-
6307-4358; science@public3.bta.net.cn; now Pallava Bagla (con-
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnlLnet.in }

pusLisHER Alan I. Leshner
ASSOCIATE PUBLISHER Beth Rosner
MEMBERSHIP/CIRCULATION DIR.  Michael Spinella

MEMBERSHIP/CIROULATION (membership@aaas.org) peputy omector Mar-
lene Zendell; MevBer services: MANAGER Michael Lung; senior seeciaust Mary
Curry; cooromator Jantell Storwe; seecuausts Laurie Baker, Pat Butler, Eliza-
beth Early, Katrina Smith; MarieTNG: MANAGER Gregory Urquhart; mropuc-
TION MANAGER Lauri Sirois; seno ssoaate Deborah Stromberg; NTERNATION-
AL MARKETING MANAGER Ruth Hall; sevior Becumive Martin Paine; ResearRcH:
MANAGER Renuka Chander; BUSINESS AND ANANCE MANAGER Teressa Ellis; ap-
MINISTRATIVE suppoRT Zadia McKinnon; computer seecaust John Williams

SUBSCRIPTION SERVICES For change of address, missing issues,
new orders and renewals, and payment questions: 800-731-4939
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS,
P.O. Box 1811, Danbury, CT 06813 or AAAS Member Services,
1200 New York Avenue, NW, Washington, DC 20005

REPRINTS Ordering/Billing/Status 800-635-7171; Corrections
202-326-6501

MEMBER BENEFITS For Credit Card: MBNA 1-800-847-7378; Car
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-800-
4000 #AA1115; AAAS Travels: Betchart Expeditions 1-800-252-
4910; Life Insurance: Seabury & Smith 1-800-424-9883; Other
Benefits: AAAS Member Services 1-202-326-6417.

FINANCE AND ADVERTISING BUSINESs MANAGER Deborah Rivera-Wienhold;
SENIOR ANALYST Randly Yi; ANANCIALANALYSTS Lisa Donovan, Jessica Tiemey-
Rubin; RIGHTS AND PERMISSIONS: AssoclATE Emiilie David; assisTanT Karen
Lentz; MARKETING: DIRECTOR John Meyers; RECRUITMENT MARKETING MANAGER

Allison Pritchard; associates Mary Ellen Crowley, Amanda Donathen;
ELECTRONIC MEDIA: MANAGER Don Hemenway; INTERNET PRODUCTION MANAGER
Lizabeth Harman; AssisTanT ProbuCTION MANAGER Wendy Stengel; senor
propucTioN assoaaTes Darcee O' Donnell, Lisa Stanford; probucTion As-
sociates Carla Cathey, Steve Kusek, Darcee O'Donnell, Louis Williams;
LEAD APPLICATIONS DEVELOPER Carl Saffell; apMmisTRATIVE suppORT Joyce Scott

PRODUCT ADVERTISING (science_ advertising@aaas.ong) NATIONAL SALES
manacer Richard Teeling: 973-694-9173, FAX 973-694-9193 » NoRrTH-
EAST AND E cANADA Elizabeth Pointek: 860-612-0306, FAX 413-480-
0008- MpwesT Rick Bongiovanni: 330-405-7080, FAX 330-405-7081+
WEST COAST/W. cANADA B. Neil Boylan: 415-458-1630, FAX 415-458-
1631 * MID-ATLANTIC AND SOUTHEAST saLes Christopher Breslin; 443-512-
0330, FAX 443-512-0331 » ukssc HER:
Lanps Andrew Davies: 44 (0)1-782-750-111, FAX 44 (0)1-782-751-
999 « GERMANY/SWITZERLAND/AUSTRA Tracey Peers: (44) 1-782-752-530,
FAX (44) 1-782-752-531 jaman Mashy Yoshikawa: (81) 3-3235-5061,
FAX (81) 3-3235-5852 * Tarric Manacer Carol Maddox; SeNior SALES As-
sociaTe Sheila Myers

RECRUITMENT ADVERTISING (science_classifieds@aaas.org); probuction
MANAGER Jennifer Rankin; AssiSTANT PRODUCTION MANAGER Deborah Tomp-
kins; us. saLes MANAGER Gabrielle Boguslawski: 718-491-1607, FAX
202-289-6742; WEST COAST saLEs MANAGER Kristine von Zedlitz; east
COAST sALES MANAGER Jill Steinberg; INTERNET saLEs MANAGER Beth Dwyer;
ASSISTANT SALES MANAGER Daryl Anderson; SENIOR SALES COORDINATOR Erika
Bryant; saLes coorpbiNaTors Rohan Edmonson, Caroline
Gallina, Shirley Young; saLes represenTaTivEs Kathleen Clark, Sussy
Castilla, Christina Geiger, Bren Peters-Minnis; assistant Emnet Tes-
faye; assocurtes Christine Hall, Dina Freeman, Greta Springett; pusuca-
TIONs AssISTANTs Robert Buck, Jane Vaughn; UK/EUROPE: SALES MANAGER

Debbie Harris; proMoTioNs coorpINATOR Richard Walters; INTERNET
saies ExecuTive Tracy Holmes; AusTraua/New zeauanp: Keith Sandell: (61)
02-9922-2977, FAX (61) 02-9922-1100 japan: Mashy Yoshikawa:
(81) 3-3235-5961, FAX (81) 3-3235-5852

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Peter H. Raven;
presiDenT Floyd E. Bloom; presiDenT-ELECT Mary Ellen Avery; TREASURER
David E. Shaw; cHier execuTive ofricer Alan |. Leshner; soarp Lewis
M. Branscomb; John E. Burris; Nina V. Fedoroff; Karen A. Hol-
brook; Richard A. Meserve; Norine E. Noonan; Robert C. Richard-
son; Lydia Villa-Komaroff

Published by the American Association for the Advancement of
Science (AAAS), Science serves its readers as a forum for the presen-
tation and discussion of important issues related to the advancement
of science, including the presentation of minority or conflicting points
of view, rather than by publishing only material on which a consensus
has been reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book reviews—are
signed and reflect the individual views of the authors and not official
points of view adopted by the AAAS or the institutions with which the
authors are affiliated.

The American Association for the Advancement of Science was founded
in 1848 and incorporated in 1874. Its objectives are to further the work
of scientists, to facilitate cooperation among them, to foster scientific
freedom and responsibility, to improve the effectiveness of science in
the promotion of human welfare, to advance education in science, and
to increase public understanding and appreciation of the importance
and promise of the methods of science in human progress.

INFORMATION FOR CONTRIBUTORS
See pages 151 and 152 of the 4 January 2002 issue or access
wwwisciencemag.org/feature/contribinfo/home.shtml

BOARD OF REVIEWING EDITORS

Frederick W. Alt

Children’s Hospital, Boston
Frank S. Bates

Univ. of Minnesota
Ray H. Baughman

Univ. of Texas, Dallas
Stephen J. Benkovic

Pennsylvania St. Univ.
Michael ). Bevan

Univ. of Washington
Ton Bisseling

Wageningen Univ.
Henry R. Bourne

Univ. of California, SF

Lewis M. Branscomb
Harvard Univ.
Joseph A. Burns
Cornell Univ.
Joanne Chory
The Salk Institute
David Clapham
Children’s Hospital, Boston
J. M. Claverie
CNRS, Marseille
Jonathan D. Cohen
Princeton Univ.
F. Fleming Crim
Univ. of Wisconsin

Philip H. Abelson, AAAS

Washington, Stanford

Robert Solow, MIT
David Voss, Science
Ed Wasserman, DuPont

SENIOR EDITORIAL BOARD
John |. Brauman, Chair, Stanford Univ.

Joseph L Goldstein, Univ. of Texas Southwestem Med. Ctr.
Richard Losick, Harvard Univ.

Robert May, Univ. of Oxford

Marcia McNutt, Monterey Bay Aquarium Research Inst.
Vera C. Rubin, Carnegie Institution of Washington
Christopher R. Somerville, Carnegie Institution of

Yoshinori Tokura, Univ. of Tokyo
Gerhard Wegner, Max Planck Inst. of Polymer Research, Mainz

BOOK REVIEW BOARD
David Bloom, Harvard Univ.
Londa Schiebinger, Pennsylvania State Univ.
Richard Shweder, Univ. of Chicago

Lewis Wolpert, Univ. College, London

1982

Robert Desimone

NIMH. NIH
Julian Downward

Imperial Cancer Research

Fund
Denis Duboule

Univ. of Geneva
Richard Ellis

California Inst. of

Technology
John Eppig

The jackson Labs
Gerhard Ertl

Fritz-Haber-Institut, Bertin
Paul G. Falkowski

Rutgers Univ.
Douglas T. Fearon

Univ. of Cambridge
Tom Fenchel

Univ. of Copenhagen
Jeffrey S. Flier

Harvard Medical School
Richard Fortey

The Natural History

Museum, London
Yves Frégnac

CNRS, Gif-sur-Yvette
Chris D. Frith

Univ. College London
Don Ganem

Univ. of California, SF
James Gimzewski

Univ. of California, LA
Alex Halliday

ETH Zentrum, Ziirich

15 MARCH 2002

Paul Harvey

Univ. of Oxford
Martin Heimann

Max Planck Inst., Jena
Tasuku Honjo

Kyoto Univ.
Evelyn L. Hu

Univ. of California, SB
Herbert Jackle

Max Planck Institute for

Biophysical Chemistry
Meyer B, Jackson

Univ. of Wisconsin Med. School
Stephen Jackson

Univ. of Cambridge
Bernhard Keimer

Max Planck Inst,, Stuttgart
Christian Kérner

Botanisches Institut, Basel
Alan B. Krueger

Princeton Univ.
Michael LaBarbara

Univ. of Chicago
Angus |. Lamond

Univ. of Dundee
Antonio Lanzavecchia

Inst. of Res. in Biomedicine
Anthony J. Leggett

Univ. of llinois, Urbana-

Champaign
Norman L. Letvin

Beth Israel Deaconess

Medical Center, Boston
Richard Losick

Harvard Univ.

VOL 295 SCIENCE

Raul Madariaga
Ecole Normale Supérieure,
Paris
Rick Maizels
Univ. of Edinburgh
George M. Martin
Univ. of Washington
Diane Mathis
Harvard Medical School
Andrew Murray
Harvard Univ.
Elizabeth G. Nabel
NHLBI, NIH
Naoto Nagaosa
Univ. of Tokyo
Shigakazu Nagata
Osaka Univ. Medical School
Alexandra Navrotsky
Univ. of California, Davis
James Nelson
Stanford Univ. School of
Medicine
Roger Nicoll
Univ. of California, SF
Malcolm Parker
Imperial College
Roy R. Parker
Univ. of Arizona
Michele Parrinello
Centro Svizzero di Calcolo
Scientifico
Linda Partridge
Univ. College London
Suzanne Pfeffer
Stanford School of Medicine

Stuart L. Pimm
Columbia Univ.

Philippe Poulin
CNRS

Danny Reinberg
Univ. of Medicine and
Dentistry-New Jersey

Janet Rossant
Univ. of Toronto

David G. Russell
Cornell Univ.

Philippe Sansonetti
Institut Pasteur

Dan Schrag
Harvard Univ.

Georg Schulz
Albert-Ludwigs-Universitat
Freiburg

Terrence J. Sejnowski
The Salk Institute

Kazuo Shinozaki
RIKEN

Susan Solomon
NOAA

Christopher R. Somerville
Carnegie Institution of
Washington, Stanford

Will ). Stewart
Marconi Caswell,
Towcester

Edward I. Stiefel
Princeton

Bruce Stillman
Cold Spring Harbor Lab.

Thomas Stocker
Univ. of Bern

www.sciencemag.org

Tomoyuki Takahashi
Univ. of Tokyo
Marc Tessier-Lavigne
Stanford Univ.
Joan S.Valentine
Univ. of California, LA
Michiel van der Klis
Astronomical Inst. of
Amsterdam
Derek van der Kooy
Univ. of Toronto
Bert Vogelstein
Johns Hopkins
Christopher A, Walsh
Harvard Medical School
Christopher T. Walsh
Harvard Medical Schoo!
Julia R. Weertman
Northwestern Univ.
Arthur Weiss
Univ. of California, SF
R. Sanders Willams
Duke University
tan A. Wilson
The Scripps Res. inst.
Richard A. Young
The Whitehead Inst.
Martin Zatz
NIMH, NIH
Walter Zieglgansberger
Max Planck Inst, Munich
Huda Zoghbi
Baylor College of Medicine
Maria Zuber
mIT



_CUeanano
Seal Images,

i olding

The VersaDoc” Imaging System Eliminates Nonuniformities
with Patented Flat Fielding Technology.

VersaDoc is clearly state-of-the-art. It’s easily upgradable and very versatile, able to do muitiple
applications like fluorescence, chemiluminescence, colorimetric, and multimode imaging. You can
perform these applications with UV or white-light illumination. VersaDoc is also the only product on the

market with patented technology for background correction, for superior resolution and guantitation.

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.




Forward

Now part of Elsevier Science,
IDEAL is the online library destination
for millions of authorized users
worldwide. Use IDEAL to download
scientific, technical and medical
articles from Academic Press,

W. B. Saunders, Churchill Livingstone,
Bailliere Tindall and Mosby.

IDE );lwanDemand

Need it now? Buy articles online!
Purchase individual articles from this
pay-per-view service —
www.idealibrary.com

— Individual Publications License
Select and subscribe to your choice of

Academic Press titles online—
www.academicpress.com/ipl

IDEp LA/ert

Register for IDEAL's free:éurrent
awareness service at the

- IDEALAlert link — =
www.idealibrary.com

,-,www.idg;ail-ibrary.tmm

Recruitment News:

SCIENCECAREERS.ORG

Science Careers Centre:
Science is hosting a career event at
the Drug Discovery Technology
Europe meeting.

Science Careers Centre
DDT Europe, Stuttgart, Germany
15-19 April 2002

For more information, visit
www.drugdisc.com.

Product News:

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THE
29 MARCH ISSUE

Drug Discovery 2:
Outsourcing:

This report covers the many
specialized services provided by
contract research organizations,
contract manufacturing
organizations, and other companies,
which supply critical services to the
pharmaceutical industry.

Look for it in the 29 March issue.

FOCUS ON CAREERS
AD SUPPLEMENT IN THIS ISSUE

Women in Science:

Women have begun to take up top
leadership positions in companies,
universities, and institutions that
specialize in life science. This update
relates the experiences of female life
scientists who have shattered the
glass ceiling.

Look for it on page 2111 or online
at sciencecareers.org. Click on
“Advice and Perspectives.”

WWW.SCIENCEPRODUCTLINK.ORG

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.

Trade Shows & Conferences / www.sciencemeetings.org

LOOK FOR COPIES OF THE 12 APRIL ISSUE OF SCIENCE AT THESE
UPCOMING TRADE SHOWS AND CONFERENCES:

EXPERIMENTAL BlOLOGY
20-24 April, New Orleans, LA

Includes -

I The American Physiological Society [APS]

American Society for Biochemistry and Molecular Biology [ASBMB]
American Society for Pharmacology and Experimental Therapeutics [ASPET]

American Society for Investigative Pathology [ASIP]
American Society for Nutritional Sciences [ASNS]
The American Association of Immunologists [AAI]
American Association of Anatomists [AAA]

Science is published by The American Association for the Advancement of Science
To subscribe to Science and become a member of the AAAS, go to www.aaas.org.

n

AAAS

MNA-=12022 1/02
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Protein Microarrays

Protein Microarrays...
Introducing the world'’s first complete platform.

Only from PerkinElmer Life Sciences.

No more talking about it, start doing it! Get a complete protein microarray platform - hardware,
software, and substrate in your lab today. It's everything you need, including superior
performance, reproducibility and reliable results.

¢ Protein Microarray Printing - PiezoTipnology™ technology

* Protein Microarray Chemistries - HydroGel™ coated slides

* Protein Microarray Scanning - ScanArray® Express

¢ Protein Microarray Data Analysis and sample tracking - QuantArray®

Get the protein microarray platform that delivers reliable data now, from the only company who can deliver it today,
PerkinElmer Life Sciences. Call 1-800-551-2121 today. Or visit us online at www.perkinelmer.com/lifesciences.

B

PerkinEimer”

life sciences.

Packard BioScience is now a part of PerkinElmer Life Sciences
Worldwide Headquarters: PerkinElmer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
European Headquarters: PerkinElmer Life Sciences, Imperiastraat 8, BE-1930 Zaventem Belgium

HydroGel and PiezoTipnology are trademarks and ScanArray and QuantArray are registered trademarks of PerkinElmer Life Sciences.
© 2002 PerkinElmer Life Sciences

www.perkinelmer.com/lifesciences



Our approach to gene expression
is based on a simple concept.

There is no labeling or target amplification. The HC ExpressArray™ Kit
ensures sample integrity using proven Hybrid Capture® technology to
detect RNA:DNA hybrids directly. It’s so sensitive, you’ll only need < | ug
of total RNA in your sample. And it's fast enough to give you accurate,
quantitative data in less than a day. So, with HC ExpressArray, you can finally
compare apples to apples — you’ll get reproducible results on spotted
microarrays from experiment to experiment and lab to lab. All for a price

that puts reproducible gene expression results within everyone’s reach.

CCDIGENE

©2002. Al rights reserved.
For Laboratory Research Use only — Hybrid Capture is a registered trademark and
not for Clinical Diagnostic Use. HC ExpressArray is a trademark of Digene Corporation.

See why HC ExpressArray is the detection method to pick.

To get started, call 1-800-DIGENE-I or visit www.hcexpressarray.com.




Phenotypic analysis
Gene: Phosphatase

Homozygous knockout  Wild-type

Differential cell count — % neutrophils
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Homozygous knockout  Wild-type

Homozygous knockout ~ Wild-type

At 11-14 days of age homozygous
mice develop flaky skin lesions. This
pattern of inflammation is often
associated with immune diseases.
Examination reveals panniculitis
with neutrophilic infiltrates and
areas of overlying ulceration.

The differential cell count reveals
an increased percentage of neu-
trophils among homozygous mice.

Homozygous mice were lymphoid
depleted with a lack of follicles
(B-cell response) and mild
inflammatory infiltrates of
neutrophils. The lack of reactivity
of the lymph nodes suggests a
primary immunodeficiency with
secondary skin lesions.

To provide the most comprehensive view of phenotypic changes,

DeltaBase combines advanced imaging technologies with

histopathology — the gold standard in medical diagnosis. With this
information, you can quickly identify the high-quality drug targets

that have the greatest therapeutic potential.

6 Deltagen

Deltagen, DeltaBase and Gene Function to Drug Discovery are

Gene Function to Drug Discovery™ trademarks of Deltagen, Inc. © 2002 Deltagen, Inc. All rights reserved.




Free trial download at www.phoretix.com

For detailed and in-depth analysis of 1D electrophoresis gels,
the Phoretix range of 1D analysis software provides the tools
you need to generate, query and present your data - quickly, easily
and with absolute scientific confidence.

Visit the Phoretix website to download your free trial software.

Nonlinear Dynamics - creators of phoretix™
tel: +44 (0)191 230 2121 | email: info@nonlinear.com

Nonlinear USA Inc
toll free: 1-866 GELS USA | tel: 919474 5177 | email: inc@nonlinear.com
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Eppendorf AG and Science have initiated a new
annual research prize of $25,000. The prize
acknowledges outstanding contributions to neurobio-
logy research based on methods of molecular and
cell biology.

The prize will be awarded each year in conjunction
with the annual Meeting of the Society for
Neuroscience.

Young Scientists who have received an advanced
professional degree of either a Ph.D. or M.D. within
the past 10 years are eligible.

Science

PRIZE FOR
NEUROBIOLOGY

The prize winner will be selected by a committee

of independent scientists chaired by the Editor-
in-Chief of Science. A prize winner will be announced
for the first time at the 2002 Meeting of the

Society for Neuroscience.

For more detailed information please visit the
Eppendorf Homepage at
www.eppendorf.com/award2002 or visit Science
Online at www.eppendorfscienceprize.org



llustration inspired by the art of Joan Mir6 1893-1983

Antibody Microarrays

The next generation of protein analysis

¢ Assay hundreds of native proteins
simultaneously

* Compare protein abundance in a
variety of biological samples

¢ Obtain results in one day

The Ab Microarray™ is a powerful
new technology platform for profiling
protein expression. This complete
protein analysis system allows you to
compare relative protein abundance
in your biological samples. Use the
Ab Microarray to perform experi-
ments and obtain results not possible
with other technologies.

BD Biosciences Clontech

Multiplex your analysis by observing
hundreds of proteins at a time.

With specialized reagents included,
every step of the procedure was
designed to make the analysis as
reliable and user friendly as possible.
From samples to results in one day—
welcome to the next generation of
protein analysis.

Go to www.clontech.com to find out
how the Ab Microarray can benefit
your research.

Visit www.bdbiosciences.com. In the U.S., call 877.232.8995 to order.

For research use only. Not for use in diagnostic or therapeutic procedures. Not For Resale.
8D, BD Logo and all other trademarks are the property of Becton, Dickinson and Company. ©2002 BD

(AD22930)

Antibody Microarrays

BD Biosciences

Clontech
Discovery Labware
Immunocytometry Systems

Pharmingen
& BD




Freeze Your Gene-Expression Profile ...

... for Accurate Results

RNeasy® Protect Kits for bacteria and animal tissues —
complete solutions for stabilization and isolation of high-quality RNA

If RNA is not stabilized prior to sample processing, major changes in gene expression can occur. These changes are
caused by enzymatic degradation of gene transcripts, and by gene induction and/or down-regulation. Use of
RNeasy Protect Kits ensures immediate RNA stabilization, leading to accurate gene-expression analyses.

RNeasy Protect Bacteria Kits offer: RNeasy Protect Kits for animal tissues offer:

® Immediate stabilization of bacterial expression ® Immediate stabilization of RNA using RNAlater™ RNA
profiles prior to cell harvest and RNA isolation Stabilization Reagent

® Convenient procedure — RNAprotect™ Bacteria ® Convenient handling at room temperature — no need
Reagent added directly to bacterial cultures for liquid nitrogen or dry ice

® Reliable expression profiles in Gram-positive ® Archiving of biological samples with no risk of mRNA
and Gram-negative bacteria degradation — even affer multiple freeze-thaw cycles

For accurate gene-expression analysis, try RNeasy Protect Kits!

Trademarks: RNeasy®, RNAprotect™ (QIAGEN). “RNAlater™” is a trademark of AMBION, Inc., Austin, Texas and is covered by
various U.S. and foreign patents. © 2001 QIAGEN, all rights reserved.

www.giagen.com
QIAGEN: Distibutors:
Australia Canada France Argentina Tecnolob S.A. (011) 4555 0010 Austria/Slovenia R. u. P. MARGARITELLA Austria (1] 889 18 19 Belgium/

Tel. 0394893666 Tel. 800-572:9613 Tel. 01-60-920-930 Luxemburg Westburg b.v. 0800-1-9815 lfaziLUniscxence da Brasil 011 3622 2320 China Gene Compcnmned (852)2896-6283 -
0480, 213, 60.020.005 Cyprus Scienfronics Ud (02) 765 416 Crech Republic BIOCONSULT spol. sro. (02)4447 1239 Den Merck Eurolab A/S
Fox 0394893888  Fax B00-713.5951 Fax 01-60-920-925 R e ot Clilob 52 57 212 Fekand Merck Eurckab Oy (09}804 551 Greece BioAnalyica S A (011640 03 18 India Genetx . ‘ . ‘ .
Germany Italy Joran (0111542 1714 o (o: 11515 9346 Israel Westburg (srael) Ud. 08 6650813/4 or 1-800 20 22 20 Korea LRS Laboratories, Inc
0. : y {02) 92486 97 Malaysia Research Bialabs Sdn. Bhd. (03)-5631 2099 Mexico Quimica Valaner S.A. de CV. (5] 525 57 25
Ie. 021032912400 o 0333430411 T 0355470811 L1125 Hekvie S Bk i 4, 00531 1070 e Ous s onon s vy () @) @) @) @)
ox s ax Ve ax U ) Merck Eurolab AS 22 9000 00 Poland Syngen Biotech Sp.z.0.0. (071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL,
. (DA [21) 424 7312  Singapore Research Bialobs Pe Ltd 2731066 Sovak Republic BIOCONSULT Slovakia spol. sro.
Switzerland UK USA (02) 5022 1336 South Africa Southern Cross Biotechnology [Pty) Ltd (021) 671 5166 Spain IZASA, S.A, (93] 902.20.30.90 Sweden
Tel. 0613193031  Tel. 01293-422.999 Tel. 800-426-8157 Merck Eurclob AB (08) 621 34 00 Taiwan TAIGEN Biascience Carparation (02) 2880 2913 Thailand Theera Trading Co Ltd
Fax 061-31930-33 Fax 01293-422-922 Fax 800-718-2056 (02) 412:5672 In other countries contact: QIAGEN, Germany

RNYBACO72001SWW



‘New Dogs, e Ticks

Announcing more new ways to sink your teeth into proteins and antibodies.

Just like the original, the newest additions to the Seize® Immunoprecipitation Family
permanently attach any antibody or protein to the beads so you can reuse them.

They also avoid protein or antibody contamination and include all necessary components
and easy-to-follow instructions. Hail Seizer! Carpe Protein!

Seize® Primary IP Kit

Delivers great IP, ColP and small-scale

purification results:

* Gives up to three times greater binding
than Seize™ X Kit

* Available in regular (Product # 45335)
and mammalian (# 45332)

* No antibody contamination

Seize X IP Kit

The original Seize Kit
we offered. still delivers
great IP. ColP and smali-
scale purification results

« Saves $ by allowing re-use
of immobilized ligand up to 10 times!

» Available in Protein A (# 45215), Protein G
(# 45210), yeast (# 45230), bacterial
(# 45220) and mammalian (# 45225)

« No antibody contamination

Seize® Classic IP Kit

A great protein-to-protein interaction tool:

« For Classic Immunoprecipitation

« Available in Protein A (# 45213), Protein G

(# 45218), yeast (# 45216), bacterial
(# 45219) and mammalian (# 45217)

SPECIAL OFFER!
Purchase any Seize® Primary Kit and receive
a FREE Seizer™ the dog stuffed toy.”

: www.piercenet.com

For more information, visit the Pierce web site at www.piercenet.com or call 800-874-3723.
Outside the United States, visit our web site or call 815-968-0747 to locate your local distributor or Perbio branch office.

PIERCE

a brand of >

PERBIO

Belgium: Tel 32 53 83 44 04 « euroinfo@perbio.com France: Tel 0 800 50 82 15 « eurcinfo@perbio.com United Kingdom: Tel 44 1829 771 744 « uk.info@perbio.com
Germany: Tel 49 228 9125 650 = de.info@perbio.com The Netherlands: Tel 31 76 50 31 880  euroinfo@perbio.com
3747 N. Meridian Rd. * PO Box 117 « Rockford, IL 61105 U.S.A.  Tel: 815-968-0747 or 800-874-3723 « Fax: 815-968-7316
Technical Assistance E-mail: TA@piercenet.com « Customer Assistance E-mail: CS@piercenet.com « Internet: www.piercenet.com
Seize® is a registered trademark of Pierce Chemical Company. © Pierce Chemical Company, 2002. A Perbio Science Company  Photograph by Gay Glazbrook of Kaliber Dobermans
*Please mention this offer when placing your order. Limited supply-offer valid until the kennel is empty. Void where prohibited.




Impressed?
Wait till you see the data.

1pg human total RNA per channel labeled with Submicro Oligo kit

Introducing the first high performance oligo array
labeling system. The sensitivity of Genisphere’s new
3DNA Submicro Oligo labeling kit is profoundly easy
to see. The truth is, it works so well, the results hardly
look real. Even more impressive is the quality of the
data the kit produces. High end differentials approach
100:1. Results are so reproducible that expression
changes as small as 40% are meaningful to a 99%
confidence level.” And the Submicro Oligo kit offers

a fast, easy protocol and 4-channel detection capability.

We invite you to astound yourself. Call us at
1.877.888.3DNA or visit us at www.genisphere.com to
order a sample kit. You won't believe it even in your own lab.

a:3DNA

DNA DENDRIMER TECHNOLOGY

&
®
* For detailed Submicro Oligo data and data analysis, Ge l l IS l l ere
visit our website at: www.genisphere.com/oligo.html
A DATASCOPE COMPANY
Genisphere, 3DNA and Submicro are trademarks of Datascope Corp.



Many had tried. But Florida State University Professor Robert A. Holton was
among the first to synthesize the powerful cancer-fighting drug Taxol® making it
available to cancer patients around the world. Today, more than half a million
have been treated with Taxol, and many of them are not only surviving, they’re

thriving. Advancing beyond this historical medical milestone, Dr. Holton and

ic chemist.

his team of researchers have more than 75 Taxol-related patents — each a
potential victory in the fight against breast, ovarian and lung cancer. Setting

the clock back for cancer patients. And moving science forward.

FLORIDA STATE UNIVERSITY

IDEAS THAT MOVE
http:/curing.fsu.edu




Ma rsal 's is considered one of the world's premier

jazz pi ; t some of the world's most famous musicians. Even fathered
-

a few of his own. But with _ yoaching, he didn’t wa nt to imprﬂV[se

Not when it came to mo . with him on ways to make the most of bhi'&rretiremﬁe;n,

so money wouldn't get in the} music. After all, jazzmen aren't supp play the blues.

ce, and results. TIAA-CREF.org or ca{i 1.800.842.2776

Managing *

ings to think about.”

RETIREMENT INSURANCE MUTUAL FUNDS | COLLEGE SAVINGS | TRUSTS l INVESTMENT MANAGEMENT

Ellis Marsalis became a participant in 1990, TIAA-CREF Individual and Institutional Services. Inc.. and Teachers Personal Investors Services. Inc..
distribute securities products. ©@ 2002 Teachers Insurance and Annuity Association-College Retirement Equities Fund (TIAA-CREF), New York, NY.
Eilis Marsalis was compensated.




To the power of two.

”

No surprise that when the famous DNA double helix was finally unravelled, there were
two heads involved, not just one.

Elsewhere in science the principle holds. Two heads combined will invariably
improve the quality of the result.

Enhance it, that is, to the power of 2
That's why pharma and biotech companies come to Pharmagene for help with their
drug discovery.

With our unique combination of human tissue, technology, intellectual strength and
experience, we add significant value from the gene to the clinic.

Focusing on the best targets. Building confidence before the clinic.
Revealing the full potential. Adding our skills to yours to save time and money.

Now that really is the power of two.

E M P O W E R I N G

}: l\
R

)
PHARMAGENE

D

S € 0O V E R Y

\/\mf\/\‘upharmagene‘com




Non-viral transfection

impossibie -~ you think?

e.qg. 60% efficiency

vable?

in unstimulated T cells

hat’s what Otiver thought too:

Dr. Oliver Gresch, Scientific Product Specialist - joined amaxa in August
2001 “| tested the Nucleofector™* technology during my Ph.D. at the
University of Cologne, Germany. Unlike any other non-viral transfection
method, the Nucleofector™ technology achieves a direct transport of the DNA
into the cell's nucleus. With optimized combinations of electrical parameters
and cell-type specific solutions it works for a multitude of primary cells,
even non-proliferating cells. This novel technology was so convincing that
my decision was clear: | joined amaxa right after finishing my Ph.D."”

r begins here

Mot yet convin

it Oliver for turther referrals

49 (0)221 99199-400

or check cur website

WWw.amaxa.com

tor™ is a trademark of amaxa
axa, all rights reserved




We reinvented the wheel...
...to accelerate your r

The PCR Workflow System

Automate your research with the PCR Workflow System
from Roche Applied Science. Take advantage of our
unique LightCycler Sample Carousel that integrates the
MagNA Pure LC and LightCycler Instruments. Speed

up your workflow to spend less time pipetting and more
time advancing your research.

B Process virtually any sample material to isolate DNA,
RNA, mRNA, and viral nucleic acids in less than two
hours with the MagNA Pure LC Instrument.

B Perform real-time PCR analysis with the LightCycler
Instrument in less than 40 minutes.

| Maximize flexibility in all applications (e.g., oncology
research, infectious disease research, genotyping SNP).

B Generate reliable results with the highest
reproducibility — day after day.

MagNA Pure LC Instrument

LC Carousel
Centrifuge

e e

From Sample to Results in Three Hours

Hands on wes

Automated
PCR Workflow System
Total: 185 min . Extract
Hands on: 50 min . Extraction
' . § 2. PCRSetup
t 1. ! 2. % 3.1 3,PCR Amplification and Detection

Manual Procedure
Total: 475 min
Hands on: 220 min

For detailed information, visit
www.roche-applied-science.com/pcr-workflowsystem
or contact your local sales representative

LightCycler and MagNA Pure are trademarks of a member of the Roche Group.

The technology used for the LightCycler is licensed from Idaho Technology, Inc.
© 2002 Roche Diagnostics Corporation. All rights reserved.

LightCycler
Instrument

Roche Diagnostics Corporation
Roche Applied Science
Indianapolis, IN




To request information or to inquire about
our Protein Array Service, visit www.arraying.com
or call our arraying specialists at 1-800-245-4024.

FAST Slides produced in collaboration with Grace Bio-Labs, Bend, OR.

$&S - Easy to Work With

FAST

" PAK

Protein Array Kit

The high protein binding capacity of nitrocellulose made it the

membrane of choice for Western blots. Its ability to preserve

antibody structure and function made it the clear choice for

diagnostic immunoassays. These benefits are now available in

a protein array kit featuring:

* A complete buffer system to improve arrayed protein stability
and preserve your arrays.

+ FAST Slides. nitrocellulose microarray slides to provide greater
dynamic range increasing your readable results.

» Slide chambers to improve binding reactions and ease of use.

+ Compatibility with existing microarray robots and scanners
to lower your costs.

+ Optimization for fluorescent, chemiluminescent, colormetric.
and radiographic detection methods to increase your flexibility.

Schleicher & Schuell==

Schleicher & Schuell BioScience, Inc. @ Keene, N.H. ® USA e

8 & &
Tel (603) 3523810 e Fax (603) 357-7700 e techserv@s-and-s.com B g
Schleicher & Schuell BioScience, GmbH @ D-37582 Dassel ® Germony @ Tel +49-5561-791-575  Fax +49-5561-791-583 e lifescience@sund-s.de %Q&" C E e n Ce
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- The PSQ™96 The new PSQ 96 MA

inside, expanded capabilities mean that the new rsQ™96Mma offers many
yssibilities. Clone checking is just one of them.

insertions/deletions multiplexing
allele quantification genotyping
triftetra-allelic analysis haplotyping

mEDNA analysis

multiple sNps mutation analysis (9

PYROSEQUENCING
A new light on DNA




Good Question.

Many crocodile species are
endangered. But Oligator™
oligos are plentiful, with a
capacity of more than 5 million

per year in our expanded facility.

Pet crocodiles are expensive to
buy and challenging to QC.

At $0.18 per base*, our Oligator
oligos are the best value in the
industry and offer multiple

QC options.

Crocodiles roam freely,
whereas Oligator oligos are
manufactured in bar-coded
microtiter plates with an error-
free LIMS system that tracks all

our oligos all the time.

Crocodiles have been known
to attack humans, while our
Oligator service has friendly,
first-rate customer support
personnel who understand your
applications (and never bite

the hands that feed them).

In at least one way, the crocodile
and the Oligator are similar,
Crocodiles deeply resent any
intrusion upon their privacy.

Our Oligator service will guard

your privacy with equal fervor.

Learn more about Oligator
oligos from Illumina by calling
us at 1.800.809.4566 or visiting

www.oligator.com/3gator

*Subject to certain conditions; see www.illumina.com.
© 2002 INumina, Inc. Oligator and Hllumina are trademarks of illumina, Inc.
Pub. No. 070-2001-001C

illumina.

making sense out of life
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LoTemp™ PCR*

M PCR PROBLEMS?

Amplification failures with Taq and Pfu?

Why not use LoTemp™ PCR* with HiFi® DNA polymerase.

A proofreading enzyme extending primers correctly where heat-resistant DNA polymerases fail.

For example, see Figures |-3:A 2.3 kb template with GC-rich region which cannot be amplified

by Taq, Pfu, ThermoSequenase and AmpliTaq, FS.

Fig. |

Pfu fails to amplify a
GC-rich template.
(far right)

Fig.3

ThermoSequenase |l fails in the
extension/termination after the GC-
rich segment. (on the left)

HiFi® DNA polymerase in LoTemp™

cycle sequencing continues
extension/termination.
(on the left)

HiFi® DNA polymerase in LoTemp™

cycle sequencing overcomes this
GC-rich segment. (on the right)

AmpliTaq, FS fails to overcome this

GC-rich segment in cycle sequencing.

(on the right)
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Fig. 2

Tagq fails to amplify a
2.3 kb GC-rich
template. (far right)
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Visit our website: www.hifidna.com

HiFi® DNA P.O. Box 245

Frontstreet 5 - Sint Maarten - NA
Tel. +599 543-6247 (worldwide) Fax. +599 543-6007
Toll-free Tel. from the USA |- 866 HIFIDNA (443-4362)

*The PCR (polymerase chain reaction) process is covered by patents issued and applicable in certain countries. The use
of this product is recommended for persons that either have a license to perform PCR by using a purchased authorized
Thermal Cycler or are not required to obtain a license.




