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High-Resolution X-ray Imaging of a Globular Cluster Core: Compact
Binaries in 47 Tuc J. E. Grindlay, C. Heinke, P. D. Edmonds, S. S. Murray

An x-ray survey of faint stars in a globular cluster provides information on
how such clusters formed some 12 billion years ago and evolved over time.

Exponential Gain and Saturation of a Self-Amplified Spontaneous Emission
Free-Electron Laser S.V. Milton et al.

The growth and saturation of emitted ultraviolet radiation observed from a high-quality
electron beam passed through a slalom of magnets mark a step toward short-wavelength
free-electron lasers.

Microbial Genes in the Human Genome: Lateral Transfer or Gene Loss? S. L. Salzberg,
O.White, J. Peterson, J. A. Eisen

PERSPECTIVE: Are There Bugs in Our Genome? J. O. Andersson and C. L. Nesbg

Analysis indicates that transfer of genes from the bacterial to the human genome may be
much less frequent than had been postulated.

SPECIAL FEATURES
Ecology and Evolution of Infection: A Web Supplement

A collection of classic reviews and articles supplementing last week's special issue of
Science, as well as pointers to selected Web resources on infectious disease, can be found at
www.sciencemag.org/feature/data/diseases/index.shtml.

science'’s stke

Protocol: Targeting Silence—The Use of Site-Specific Recombination to Introduce
in Vitro Methylated DNA into the Genome D. Schiibeler, M. C. Lorincz, M. Groudine

A method for manipulating and studying DNA methylation in defined genomic sites.

www.stke.org
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Canada: Entrepreneurs in Science—How to Turn a Need into a Business G. Chevalier

The lack of good online resources for life science job seekers and employers inspired one
Canadian scientist to create her own company.

www.nextwave.org

US: Biotech Buzzwords D. Jensen

If you're agonizing over alphabet soups of annoying acronyms, you're in luck: Our "Tooling Up”
columnist’s glossary is a gastronomic glory!

US: Mentoring for Postdocs J. Rutter

In this week’s Postdoc Network, read about the NIH's efforts to bolster relationships between
faculty mentors and postdoctoral fellows.

UK: Ruthless Reading P. H. Dee

If your idea of keeping on top of the literature is standing on a stack of photocopies, you need
our columnist’s tips for tackling your reading monsters.
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Resume/CV Database:
ScienceCareers.org is more
than a place to look for a new
job. It's also a place where the
jobs can look for you. Post
your resume/cv in our online
Resume/CV Database today.

AD SUPPLEMENT / 1 JUNE ISSUE

Informatics: The successful
sequencing of the human
genome demanded supercom-
puters and software programs.
This ad supplement will
address some of the nontradi-
tional jobs that this area has
created. Look for it in the

1 June issue.

sy

AD SUPPLEMENT / 15 JUNE ISSUE

Biotechnology—

A Global Perspective:
This ad supplement will
discuss the tools that have
allowed researchers worldwide
to make significant progress in
directing biotechnology to
improve our lives. Look for it
in the 15 June issue.




The aurora borealis is formed when the earth’s inagnetosphere causes charged particles from the sun to collide with atmospheric gasses, emitting light.
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at 1-800-428-5433.

Roche Diagnostics Corporation
Roche Molecular Biochemicals
Indianapolis, Indiana

Circle No. 52 on Readers’ Service Card


http://biochem.roche

CREDIT: S. K. LOWER ET AL

SUMMARIES OF RESEARCH

IN THIS ISSUE

THIS WEEK IN Science

Death of an
Uncommon Comet

Comet C/1999 S4 (LINEAR),
which passed close by Earth be-
tween June and August of 2000,
fragmented and “died” as it
neared the Sun. Early observa-
tions indicated that the comet
was depleted in carbon monox-
ide, methanol, and other hydro-
carbons compared with other
long-period comets like Hale-
Bopp, which are thought to orig-
inate in the Oort cloud at the
edge of the solar system. This
chemical composition suggests
Comet C/LINEAR may have
originated from the region be-
tween Jupiter and Saturn in-

edited by Phil Szuromi

Ironing Out Minerals

1 3 60 When subjected to an oxygen-poor envi-
ronment, dissimilatory iron-reducing bacte-
ria (DIRM) can conserve energy for growth

by using iron oxyhydroxide minerals as their terminal electron

receptors, and in doing so they contribute to the biogeochemical
cycle of iron. Lower et al. (p. 1360) used atomic force microscopy
to measure the binding strength between the bacterium She-
wanella oneidensis and the
mineral goethite under aero-
bic and anaerobic conditions.

The attractive force increased

under anaerobic conditions,

and modeling suggests that a

150-kilodalton iron reductase

in the outer membrane of the
bacteria reduces the iron pre-
sent in goethite.

that form and annihilate can be
generated, as well as stable clus-
ter patterns and standing waves.
Feedback control is facilitated
more easily in this case than for
a reaction in solution because
the change in CO concentration
can be made at once across the
entire surface.

Too Much Sun

Extended periods of drought
could have had significant im-
pacts on primitive cultures, and
drought cycles could be caused
by increases in the amount of
solar energy reaching Earth.
However, actually demonstrat-
ing a causal connection be-

stead. Later observations cap-

tured the unexpected fragmen-

tation and complete disintegration of the fragments of this comet.
Tidal disruption or solar sublimation are the more typical causes of
cometary destruction, but in this case the fragile structure of the
comet itself may be to blame. The comet also emitted high-energy
x-rays, and observations clarified that x-ray production was caused
by charge exchange between solar wind ions and the cometary gas-
es. Six reports (pp. 1326—-1353; see the cover and the Perspective by
Boehnhardt) in a special issue on C/LINEAR discuss these observa-
tions and their implications for the origin of comets and their dy-
namical interactions in the solar system.

Two Phases of Confined Carriers

Theoretical studies have suggested that when charge carriers are
confined to a two-dimensional plane, the system should be insulat-
ing. However, experiments have shown that such systems transform
into a metallic phase when the density of charge carriers exceeds a
certain level. Most of this experimental work has focused on macro-
scopic measurements, such as transport properties. Ilani et al. (p.
1354) used a single-electron transistor to probe the spatial structure
of a two-dimensional electron gas as the carrier density was varied.
A complex microscopic structure of coexisting metallic and insulat-
ing regions was found to underlie the metal-to-insulator transition.

Controlling Chemical Turbulence

Some chemical reactions couple reaction and diffusion under steady-
state conditions in such a way that chemical patterns or waves are
set up. For one such “oscillatory” reaction, the oxidation of CO on the
(100) surface of platinum, the reaction-diffusion patterns are highly
sensitive to changes and concentration, and waves can run into each
and set up chemical "turbulence” that can be imaged in the photo-
electron microscope. Kim et al. (p. 1357) now show that by changing
the intensity of global feedback control of one the reactants, CO, not
only can turbulence be suppressed, but chaotic regimes of pattems

3X published online in Science Express

tween solar forcing and a pre-
historic civilization is rather dif-
ficult. Hodell et al (p. 1367; see the news story by Kerr) have now
examined sediment cores from Lake Chichancanab, in the Yucatan
Peninsula of Mexico, and found evidence that the three major dis-
continuities in Mayan culture luring the past 2500 years were cor-
related with long intervals of Irought. These droughts were them-
selves correlated with a 208-y ar cycle of solar activity.

Older Corn

The beginnings of agriculture in the New World has been traced
back to the semi-arid highlands of Mexico, where evidence for the
domestication of corn and sunflower are well-preserved in dry
caves. Pope et al. (p. 1370) have found evidence for the domestica-
tion of corn about 5100 calendar years B.C. along the more humid
lowlands of Mexico. They analyzed pollen collected from soil sam-
ples and sediment cores from the San Andres site, where farmers
settled along the beaches and lagoons of the Grijalva River delta on
the Gulf Coast of Tabasco. Their results push the timing of corn do-
mestication in Mesoamerica back about 1000 years and also show
that farming probably started in the more accessible lowlands.

Making Good Copy in the RNA World

The RNA World hypothesis posits that a crucial step in the evolution
of our predominantly DNA- and protein-based world began with
self-replicating RNA molecules that fulfilled both the information
storage role of DNA and the structural and enzymatic functions of
proteins. A critical test for the RNA World hypothesis is.the demon-
stration that an RNA molecule can replicate itself. Johnston et al. (p.
1319; see the news story by Davenport) have taken an important
step in this direction. They have used “in vitro” selection to "evolve”
an RNA molecule (ribozyme) that replicates short stretches of RNA
with high fidelity when presented with an RNA template, primer,
and nucleotides. The ribozyme has no template or primer sequence
specificity and thus is functioning as a general RNA replicase.

CONTINUED ON PAGE 1259
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Cargo Selection Devices

The itinerary of the mannose-6-phosphate receptor, the protein that recognizes lysosomal
enzymes and delivers them to their target, is quite complex in that it travels between the
Golgj, the plasma membrane, and endosomes in almost any order, depending on whether it
is loaded with its enzyme cargo. Carroll et al. (p. 1373; see the Perspective by Segev) exam-
ined the role of a cytosolic protein TIP47 in controlling this itinerary and discovered that in
addition to binding the cytoplasmic tail of the receptor, TIP47 also binds to a small GTP-
binding protein, Rab9. In the presence of bound Rab9, TIP47 shows increased affinity for the
receptor and may thus hold the key to deciding which onward route the receptor takes.

Reversing Neddylation

Posttranslational modification of
cellular proteins can play an im-
portant role in controlling intra-
cellular processes. Modifications
that can be specifically and rapidly
reversed would provide a versatili-
ty in control that may be the key
to normal cellular activities. Two
reports, by Schwechheimer et al.
(p- 1379) and Lyapina et al. (p.
1382), examine interactions between a particle known as the signalosome and the SCF
ubiquitin ligases (see the 4 May news story by Marx). This system is involved in modifying
proteins with the ubiquitin-like molecule, NEDD8. Together, these reports show that neddy-
lation can be reversed, that the signalosome is involved in this NEDD8 removal, and that
this mechanism appears to be important in controlling the auxin response pathway in
plants. The signalosome and SCFs are widely distributed, and the system is likely to be im-
portant in controlling many intracellular signaling pathways in a variety of organisms. X

Landmark of Polarity

During development, organisms use preordained polarity markers to regulate and con-
trol growth in response to external signals. Even unicellular organisms such as yeast
exhibit defined polarity during growth. Yeast select predictable sites in relation to pre-
vious bud-site selection decisions. Kang et al. (p. 1376) examined how the cell recog-
nizes the site of previous budding decisions, either axial landmarks in haploid cells or
bipolar landmarks in diploid cells, in order to control bud site selection. They found
that a small guanosine triphosphate/guanosine diphosphate (GTP/GDP) exchange fac-
tor, Bud5, was crucial in the recognition of the previous bud site and in defining future
bud-site selection. X

Directing Stem Cell Fate

Embryonic stem (ES) cells have shown the potential to develop into a wide variety of dif-
ferentiated cells. One challenge has been to direct the ES cells down one particular devel-
opmental pathway. Lurnelsky et al. (p. 1389; see the 27 April news story by Vogel) have now
taken mouse ES cells and generated cells that replicate at least some of the functions of
the insulin-secreting cells of the pancreas. This preliminary work suggests that ES cells
might be a useful source of material to address the challenges of diabetes. 3X

Adaptor Required

More than 70% of circulating low-density lipoprotein (LDL) is removed from the blood
by LDL receptor-mediated endocytosis in the liver. Patients with the rare disorder auto-
somal recessive hypercholesterolemia (ARH) show poor clearance of LDL from the
blood and develop coronary artery disease at a young age. Garcia et al. p. 1394; see the
Perspective by Goldstein and Brown) identify the gene responsible for ARH and find
that it encodes a previously undescribed protein with a sequence motif characteristic of
adaptors, proteins that bind to the cytoplasmic tails of endocytic receptors and that are
critical for receptor internalization. This newly identified protein is likely to facilitate
trafficking of the LDL receptor in liver cells. X
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again and again and again.

GeneAmp® PCR System 9700

PE Corporation is committed to providing the world's leading technology and information for life scientists.
PE Corporation consists of the Applied Biosystems and Celera Genomics businesses.

The GeneAmp® PCR System 9700 is an Authorized Thermal Cycler for PCR. GeneAmp is a registered trademark of Roche Molecular Systems, Inc. The PCR
process is covered by patents owned by Roche Molecular Systems, Inc. and . Hoffmann-La Roche Ltd. Applied Biosystems is a registered trademark of
PE Corporation or its subsidiaries in the U.S. and certain other countries. For Research Use Only. Not for use in diagnostic procedures.

©2000 Applied Biosystems
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Precision requires discipline—the
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GeneAmp® PCR System 9700, the
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with an AutoLid-enabled
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For example, today's PCR
applications require precision
thermal performance; even heat
pumps that conform to manufac-
turer's specifications can vary
enough to skew results. So we
combined a proprietary Peltier
heat pump with specially-
engineered sample blocks to
deliver fast thermal response
and exceptional uniformity for all
your PCR protocols.

Reliable results, again and again
and again: it's what you've
come to expect from Applied
Biosystems.
www.appliedbiosystems.com
650.638.5800
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Finally, Efficient Intracellular Protein Delivery!

We have used the BioPORTER reagent
to study the molecular mechanism of
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relationships. BioPORTER reagent is a
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Veterans Medical Research Foundation
Virology and Infectious Diseases Sections
ucsD

Thanks to the BioPORTER reagent,
we are quickly getting into a very
exciting phase of apoptosis research.

-John C. Reed

Burnham Institute.

. ™ , . Apoptotic Protein Delivery in Ki-ras 267B | Cells
BioPORTER™ Protein Delivery Reagent "
* Direct delivery of proteins, peptides, and various

macromolecules into cells
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* Fast and efficient

% Apoptosis

BioPORTER
reagent
only

* Easy to use and stable 307

Caspase-
BioPORTER protein delivery reagent is the first and only
lipid-based protein delivery system that effectively
translocates macromolecules into living cells.* BioPORTER o
makes proteins or peptides directly available to cellular
processes without the need for transcription and translation.
BioPORTER reagent interacts non-covalently with the protein
or peptide of choice and forms a protective vehicle for
immediate delivery into cells.

Caspase-3/ Granzyme-B/ B-gal/
BioPORTER BioPORTER BioPORTER
reagent reagent reagent

Granzyme B (450 ng), Caspase-3 (3.3 ng) or B-galactosidase (2 pg) were
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER
reagent. 24 hours after protein delivery, cells were directly analyzed for
apoptosis by flow cytomerty using an Annexin V-FITC assay kit.

) ) ) . C \ntibody/BioPORTER reagent
Now your protein or peptide can be directly available for a

variety of studies like intercellular signaling pathways, cell
cycle regulation, control of apoptosis, study of oncogenesis
and transcription regulation. Call GTS today to speed up
your functional protein studies with the BioPORTER protein
delivery reagent.

* US and worldwide patents pending
25
BioPORTER™ Protein Delivery Reagent i
24 reactions Catalog # BP502401 g'
L ®» 1
To Order: 888-428-0558
Fig. B/C FITC-Antibody or p-gal | .. .
Fax: 858-623-9494 Defvery Into Mowse Fbroplass. | F1g: D Functional Granzyme.B
10190 Telesis Court, San Diego, CA 92121, USA FITC labeled antibody (2 ug) or ﬂgal ey B (450 a1
(0.5 pg) were delivered with 2 Granzyme-B (450 ng) or B-gal (1 pg)
: For more information and a list of distributors visit the BioPORTER reagent into NIH/3T3 were delivered into cells growing 1n
Gene Therapy Systems Gene Therapy Systems web site @ cells grown on coverslips in serum serum- f([ﬁ'medmmn 24 hou(lis kﬁﬂ
inmovations in gens therafiy” http://www.genetherapysystems.com free conditions. Cells were examined gﬁi}?&d%ﬁ%ﬁmﬁsﬁ?ﬂow Y
4 hours after protein delivery. cytomerty using Annexin V-FITC.
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MILLIPORE

‘pure improvement

Intfroducing Montage™ Genomics Kits.

No binding. No eluting. No kidding.

New Montage PCR Cleanup and Plasmid Miniprep Kits deliver the
high reproducibility and high recovery you're looking for — only faster.
Our membrane-based, automationdriendly protocols save you steps, and
time, with every sample. No cenfrifugation, no precipitation, and no solvents.
You'll save money, too, with a significant price advantage compared
to bind-wash-elute kits. How much faster and easier are Montage
protocols than what you're using now?@ It won't cost a thing to find out.
Visit www.millipore.com/montage or call us
at 1-800-MILLIPORE o qudlify for a free trial
kit. In Europe, fax +33.3.88.38.91.95; in Japan,

Simply load, filter and recover.

CO” O ] 20"63'3 35 8 . Montage makes it quick and easy.
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UK: +44 (0) 1425 624600 | Fax: +44 (0) 1425 624700 US: +1-877 436 3849 G E N E T lx

Genetix Ltd, Queensway, New Milton, BH25 5NN, U




The Fastest Way to Pure, Concentrated DNA
after Enzymatic Reactions!

-

we MinElute™ Reaction Cleanup Kits

¢ A breakthrough solution for DNA cleanup Complete Removal of Enzymes

from all enzymatic reactions — complete S 8 R
removal of enzymes, salts, and oligomers 2 o o o
YRR S R R YR
——e — 200
¢ Minimal elution volumes — just 10 pl Tris o
buffer or water
- — 66
. .fe . . . w— — 54
¢ High speed — purification in only 6 minutes
EcoR| Hindlll BamHI
2 High and reproducible DNA recovery — SDS-PAGE analysis of samples before (No cleanup) and after
o f (MinElute] processing ‘with the MinElute Reaction Cleanup Kit.
80% of 70 bP to 4 kb fcgmems Proteins were visualized by silver staining. M: protein markers.

To purify DNA in high concentrations from enzymatic reactions,
order your MinElute Reaction Cleanup Kit today!

Trademarks: QIAGEN®, MinElute™ [QIAGEN). © 2001 QIAGEN, dll rights reserved.
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www.qgiagen.com
QIAGEN: Distrik
Australia Canada France Argentina Tecnalab S.A. (01 1) 4555 0010 Austria/Hungary/Slovenia R. u. P. MARGARITELLA Austria (01] 889 18 19 Balgium/

Tol. 0394893666 . Tel. 8005729613 Tel. 01-60-920-930 Luxemburg Westburg b.v. 080019815 Bruzllh u;.::ﬁce da Brasil 011 3622 2320 China Gene Comg:wnned (852)2896-6283 :
5480 y 1 Cyprus Scientronics Lid (02) 765 416 Caed ic BIOCONSULT spol. sro. (02)4447 1239 Merck Eurclab A/S

Fax 03.9489-3888  Fax 800713-5951 Fox 01-60-920.925 2Rt 7y Egypt Clinilab 525 7212 Finkand Merck Eurolab Oy (09804 551 Gresce BioAnalytica S.A. (011640 03 18 India Genetix . ‘ . . .
Germany raly IPG (0111542 1714 or (0111515 9346  lsrael Westburg (Isrcel) ld. 0B 66 50 813 or 1800 20 22 20 Korea IRS Laboraories, Inc
2. . 5547 (02) 92486 97 Maloysia Research Biolabs Sdn. Bhd. (03)7312099 Mexico Quimico Voloner SA. de CV. (5) 525 57 25
IEL 8%11 8%_%3_21%88 ;f]' gg_ggﬁgﬂé ;eu gg ggj;_gg}g The Netherlands Wesburg b.y. (0334950094 New Zealand Biolab Scienific Lid. (09) 980 6700 or 0800 933 966 Norway
ax x X Lo Merck Eurolab AS 22 90 00 00 Poland Syngen Biotech Sp.z.0.0. {071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL,

MERCO32001SWW

. DA (1424 73 64 Singapore Research Biolabs Ple Ud 2731066 Skovak Republic BIOCONSUI Slovakia spol. s.ro
Switzerland UK USA 107} 50221 336 South Africa Southern Cross Biotechnology (Phy} L1d [021) 671 5166 Spain IZASA, S.A. (93] 902.20.30.90 Sweden
Tel. 061-319:3031  Tel. 01293-422-999 Tel. 800-426-8157 Merck Evrclab AB {08} 621 34 00 Taiwan TAIGEN Bioscience Corporation {02} 2880 2913 Thailand Theera Trading Co. {id

Fox 06)-3193033 Fox 01293-422-922 Fax 800-718-2056 (02} 412-5672 In other countries contact: QIAGEN, Germany




Perfect gDNA from Blood

@ Ultra-pure genomic DNA

@ Extremely high-molecular weight
DNA, with no degradation

@ Suitable for long range PCR
(up to 24 Kb)

@ Consistent high yields

@ Rapid, easy handling

@ Wide range of applications,
also for animal blood

@ Ultra-pure plasmid DNA in next
to no time

@ Consistent high yields

@ Outstanding results in sensitive
downstream applications (e.g.
sequencing, cloning, transfection)

@ Easy to handle

@ Culture sizes from 1 ml to 800 ml

12345678910 111213 141516.17 18

® Part of an ABI Model 3700 automated fluorescent DNA cycle sequencing of pUC18 prepared by the Perfectprep
Plasmid 96 Vac, Direct Bind method. Phred Q > 20 = 701.

@ Yields obtained using the Eppendorf Perfect @ Ultra-pure plasmid DNA @ Reproducible high yields
gDNA Blood Kit and from a competing product. ) R
Zglo #‘Ie fresglr;man whole blood, 5 ! eluate in 96-well format @ Very consistent elution volumes
volul aj led.
Lanes 1 and 18: A Hind lll Marker ) ® Long read lengths with low error @ Rapid, easy handling:
Lanes 2to 9: Eppendorf gDNA Blood Kit K . X N
Lanes 10to 17:  Competing kit rate in sequencing reactions 96 samples in 30 minutes

® Unique barrier simplifies the
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

H

Yields in ug

3 38 8

Midi-Preps Maxi-Preps
- Eppendorf Kit Competitor's kit
@ Yieids obtained using the Perfectprep Kit and

a competitor’s kit from different bacteria strains
with high-copy and low-copy plasmids

eppendorf® is a registered trademark.

Application Hotline:
+49 180-3 66 67 89

eppendorf

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

e-mail; info@brinkmann.com - Internet: www,brinkmann.com



Instant Access

Your key to scholarly literature

Rtffe rence M, anage 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 Refevence 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
FREE Trial

Open the door to two-way access

the valuable literature search tools found in
1S1® eSource™ and ISI Web of Science®. Just use
the new “Search ISI” tool to link, search and 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, o “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

IS1 RESEARCHSOFT

*j -

THOMSON SCIENTIFIC

Phone: 800-554-3049 « 510-559-8592 * Fax: 510-559-8683 ¢ E-mail: info@refman.com * Web: www.refman.com
Circle No. 23 on Readers’ Service Card



«— Texas Red®/B-actin

E sl ™ if‘_ «— FAM/o-tubulin
. ]
- TNy HEX/cyclophilin

«— Cy™5/GAPDH
N

-
[=]
o

log Relative fluorescence
i

10 H T

TIT T T T T T T T T T T T T T T T TTT

1 25 28 31 7 40 43 46 49
Cycle

Jp to 4 gene targets in a single reaction.

o Affordable iCycler Q" Real-Time
PCR’ Detection System

Contact your local Bio-Rad representative, or visit our web site at
www.bio-rad.com/iCycler for more information.

*Practice of the patented polymerase chaln reaction (PCR) process requires a ficense. The iCycler system
includes a licerised thermal cycler and may be used with PCR licenses avaitable from PE Corporation.
its use with authorized reagents also provides a limited PCR ficense in accordance with the tabel rights
accompanying such reagents. Some applications may require licenses from other parties.

Cy is a trademark of Amersham Pharmacia international PLC. Texas Red is a trademark of Molecular

Probes, inc.
Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office. B’ o 'RAD
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Award-winning

_ Douglas Heithoff

research completed at:

" Alka Agrawal (Grand Prize Winner)

Rafal Ciosk

*— Yale University [USA]

University of California, Santa Barbara [USA]

Avraham Yaron

University of Vienna [Austria]

Tokyo Institute of Technology [Japan]

Yuki Yamiguiii

Hebrew University of Jerusalem [Israel]

(PUT YOUR SCHOOL ON NEXT YEAR'S LIST)

Young Scientist Prize Selection Commirtee Young Scientist Prize Selection Committee
Science Science International

1200 New York Avenue, NW Bateman House

Room 1049B 82-88 Hills Road

Washington, DC 20005 Cambridge, CB2 1LQ

USA UNITED KINGDOM

* For the purpose of this prize, molecular biology is defined as “that parr of biology
which artempts to interpret biological events in terms of the physico-chemical
properties of molecules in a cell” (McGraw-Hill Dictionary of Scientific and Technical

Terms, 4th Edition).

Science

Did you complete your Ph.D. in molecular biology* in 2000? If so, then here’s a
chance to gain international acclaim for yourself and the rescarch being
conducted at your school. Just describe your work in a 1,000-word essay. Then

submit the essay for entry into the 2001 Amersham Pharmacia Biotech & Science Prize.

The essay will be reviewed by a panel of distinguished scientists, who will then select

one grand prize winner and up to seven other winners. AMERSHAM PHARMAGIA
- ] BIOTECH & & SCIENCE
The grand prize winner will: Tae T

* get his or her essay published in Science
* receive US$25,000

G
* win a trip to attend the award ceremony SCIENTISTS

All other winners will receive US$5,000 and a trip to the award ceremony. Your
essay may be submitted in English, French, German, Spanish, Japanese or Chinese
(Mandarin). The closing date for entries is July 16, 2001. The Prize has existed
since 1995 and is offered as a means. to motivate students in the hope that they

will continue their scientific research efforts.

Put your work (and face) in Science. Go to www.apbscienceprize.org where you

can read the full details as well as submit your entry form. Or use the contact

0

amersham pharmacia biotech

details (left) to find out more.

3'sqqnisjjamop



Packard BioScience introduces
eight new reasons for hetter
liquid handling

’ More Speed
packard s m 8 independent liquid handling channels

gight tip robotic liquid handling  wore Fiexiviny |
m Choice of deck size and capacity
SYStem “ﬂers.“ m Choice of sampling probes including unique
VersaTip®, capable of using disposable or fixed
tips at any point in the assay
a WIinPREP® applications software, easy-to-use
graphical interface
s Compatible with vials, tubes, 96- and 384-well
microplate and reagent reservoirs

More Applications
m High throughput screening
& P'aCka.I'd s Reformatting of screening hits
o BioScience m Solid Phase Extraction

. . . .
Packard BioScience Company Nucleic acid preparation

800 Research Parkway Please call, or visit our web site for more information
Meriden, CT 06450 U.S.A. flexible liquid handli
Tel: 203-639-2598 Toll Free: 1-800-323-1891 on flexible liquid handling.

For intemational offices visit our Web Site or contact the
Packard BioScience U.S.A. office.

T ——— www.packardbioscience.com
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ONE COMPREHENSIVE EASY TO USE RESOURCE

Gencarta:

LEADS the way

Now that the draft of the human genome is complete, you need Gencarta to accelerate your post-genomic research. Gencarta turns
expressed and genomic data into meaningful information. This comprehensive database — residing at your site and accessed by
flexible query tools — includes novel splice variants, predicted proteins, a vast amount of high quality information and modeling
of biological phenomena. LEADS™ advanced algorithms, augmented with strong lab validation, transform Gencarta into an accurate

map of the Genome, Transcriptome and Proteome. So when novel knowledge and time to discovery count, Gencarta leads the way.

Evaluate Gencarta through a GeneGuide report at www.labonweb.com/GeneGuide

See us at:
AMERICAN SOCIETY OF GENE THERAPY
MAY 31-JUNE 2, SEATTLE, BOOTH 405 compugen
or contact us at (408) 730-2678 www.cgen.com
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The new Pan® E. coli Array. Get microarrays that really work. 4289 gene specific oligonucleotide
probes represent the complete Escherichia coli (K12) genome. Powerful interaction between proprietary
bioinformatics and microarray technology guarantees 100 % accuracy of data. Each oligonucleotide probe
undergoes BLAST analysis to avoid cross reactivity. All probes are synthesized in unbeatable HPSF® quality
and identity checked by MALDI-TOF mass spectrometry. Standardized quality control of all arrays by SYBR®
Green [ staining and random hybridization. Pan® Arrays are officially licenced by Affymetrix. Inc. Why not

contact us to discuss your next DNA microarray project. www.mwg-biotech.com

WV MWGAG
sAsss BIOTECH
meeting life’s challenges
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At Toronto’s Hospital for Sick Children, lovingly known as
Sick Kids, genetic science leaves the lab and enters the
real world: a world where some children are running out of

time. Using high-performance data management, computing
and visualization solutions designed by SGI, life scientists move quickly
through mountains of genomic data to discover possible cures—and create
hope. Or. A. Jamie Cuticchia, head of bioinformatics at Sick Kids, stresses,
“The identification and cure of genetic diseases is essential to the Sick Kids
mission. Without supercomputer capabilities, our scientists would spend
hours waiting.” SGI gives research hospitals the power to find more answers,

|™

more quickly. And stay ahead. To learn more about SGI™ solutions, or

for information on our services, consulting and support, visit our Web site.

www.sgi.com/ahead

{
S gIM
One step ahead

© 2001 Silicon Graphics, Inc. All rights reserved. Silicon Graphics is a registered trademark, and SGI, the SG! logo and One step ahead are trademarks, of Silicon Graphics, Inc.
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Science @

CAREERS =

The search stops here.

career advice
e-mail job alerts
graduate programs
job postings

www.sciencecareers.org

PERFECT 10

&g -

for it, ask a colleague

why your next vibration

isolation table should
be from TMC.

We continually ask our
customers to rank our tables
on a scale from 1 to 10. We
also ask why they chose TMC.
Here's what they say:

W “10!! This is our 2nd
table, they work well...
Price. Ken McKay
very helpful”

Dartmouth Medical School
| “10...Quality, service, price”
UC Santa Barbara, Physics Department

B “10...We have used TMC tables for years.

Always pleased...past experience”  National Institutes of Health

W “10...Very reliable/good quality and workmanship...

previous experience at NIH” Howard University
H “10...Easy set-up and hook-up...Competitor

recommended you!” UMass Medical Center
W “10...This is my fourth TMC table purchase...

Price and fast delivery” University of New Mexico
B “10...Excellent help from Wes Wigglesworth

...Past experience” Neuroscience Department at a NYC University

B “Let me tell you that your table is working beautifully.

Thanks again, you made
my life much easier.” -\
Baylor College of Medicine . .

Technical Manufacturing Corporation
15 Centennial Drive
Peabody, MA 01960 USA
Tel: 978-532-6330, Fax: 978-531-8682
e-mail: sales@techmfg.com

@ 1-800-542-9725 www.techmfg.com
VIBRAT

I 0 N $ 0L U T I O N S
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Plastic—A whole new
of array technology.

Illustration inspired by the art of Juan Gris (1887-1929) & Piet Mondrian (1872-1944).

Now you can screen all named human genes in a single
experiment. The Atlas™ Plastic Human 8K Microarray
(#7905-1) contains sequence. from more than 8,300
named genes printed in duplicate on our new plastic
support surface. Like our glass microarrays, we print

our plastic microarrays with thoroughly tested long oligo-
nucleotides (~80 bases) so that each spot’s identity is
confirmed. In addition, we have calibrated each microarray
using calibration standards for the most accurate cross-lot
comparisons.

Expression profiling of diabetic human skeletal muscle using the

Atlas™ Plastic Human 8K Microarray. 10 ug of total RNA from diabetic Plastic provides many of the benefits of both our nylon
human skeletal muscle tissue was isolated and labeled with *P using the

Atlas™ Pure Total RNA Labeling System (#K1038-1). The probe was and glass arrays, with some powerful pew ones. Like
hybridized to the Atlas Plastic Human Array according to the User Manual. glass, plastic arrays are nonporous, which greatly decreases
nonspecific background. Like nylon arrays, these films

N . L require no special equipment for imaging (just a standard
If you are considering using plastic microarray technology, try hosphori ), and b ivoed and bed. A
our new Atlas™ Plastic Microarray Trial Kit (#K1845-1), phosphorimager), and can be strippec and reprobed. As
an added bonus, the rigid plastic retains its shape upon

stripping and reprobing, which allows quick and easy
template alignment for high-throughput image analysis.

which includes a plastic microarray spotted with long oligos
representing 100 well-characterized human genes.

For more information, go to atlas.clontech.com. Call and order today!

BD Biosciences

Clontech

Discovery Labware
Immunocytometry Systems
Pharmingen

BD Biosciences Clontech

Visit www.clontech.com or call (800) 622-2566 (CLON) to order % B

© 2001, BD Biosciences Clontech (AD14586) Circle No. 24 on Readers’ Service Card
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I.I Cambridge Healthtech Institute’s

June 17-22, 2001  The Fairmont Hotel * San Fransisco, CA

Tenth Annual

Bioinformatics and Genome Research
June 17-19, 2001
Topics to be covered:
Algorithms for Mining Gene Expression Data
Gene Prediction Methods
Using Bioinformatics to Find Useful Proteins
Identification of Regulatory Pathways

Third Annual
In Silico Biology
June 19-20, 2001
Topics to be covered:
Networks
Cells and Systems Modeling
Target Prioritization and Drug Development

Fifth Annual

Proteomics
June 21-22, 2001
Topics to be covered:
Protein-Protein Interactions
Protein Identification and Quantification
Protein Function and Annotation
Applications

Beyond Genome is a five-and-a-half day event covering a number of
computational tools used in the analysis and correlation of genomic
data. Over the past ten years, this event has grown from a single con-
ference offering, into one of the most respected multiconference
events in the industry. The first two days are dedicated to
Bioinformatics and Genome Research, focusing on the computational
advances necessary to comprehend the vast amount of information
gathered through the Human Genome Project. Next, the In Silico
Biology conference explores computational tools in development that
translate raw data into workable models ‘or simulations, providing
guidance for target selection. The final portion of this event concen-
trates on Proteomics, offering in-depth coverage of the high-through-
put protein expression analysis and characterization field, as well as its.
impact on diagnostic and therapeutic product development.
Researchers and executives interested in discovering how these com-
putational methods will help them make sense of genomic data should
clear their schedules to attend CHI's Beyond Genome 2001.

For conference information or to register online log on

to: www .h(‘) ()ll(lf..{l’llOlll(’.COlll.

Genome 2002
Tri-Conference

Save the date for Cambridge Healthtech Institute s
Genome Tri-Conference 2002!
February 23-March 1, 2002
Santa Clara Convention Center
Santa Clara, California
www.genometriconference.com



