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Two-Hybrid Screening in Bacteria 

Take the yeast out of two-hybrid screening 
with the BacterioMatchTM two-hybrid system*, a fast 
and easy method for in vivo detection of protein- X 

protein interactions in E. coli. Yeast two-hybrid 
screens take up to 5 days just waiting for the 
yeast to grow, but with the BacterioMatch 
system, all the screening is done in bacteria, 
transformation and plating is easy and col- 
onies grow overnight, so incubation steps 
are performed in 1/5 the time! Detection of 
your protein-protein interactions is simple 
because positive colonies are ampicillin- 
resistant. Bacteria gives you higher trans- 
formation efficiencies, so you can screen / 
larger libraries and increase your chances of ! 

finding rare interactions. BacterioMatch pre- 
made cDNA libraries are also available. See 
www.stratagene.com for more information. 

Free yourself from the hassles of yi 
* Fast overnight results 
* Incubation steps in 1/5 the time of yeast systems 
* No new techniques to learn - simple bacterial transformation 
* No more waiting for yeast to grow 
* Higher transformation efficiencies 
* Easily manipulate DNA preps 

STRATAGENE USA and CANADA 
ORDER: (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE 
Belgium, France, Germany, 
The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

www.stratagene.com 
*U.S. Patent No. 5,925,523 
Contact Stratagene for commercial licensing information 

The only bacterial two-hybrid system 

BacterioMatchT 
TWO-HYBRID SYSTEM BacterioMatch'" Two-Hybrid System 

cDNA library construction kit #200412 
vector kit #240065 

reporter strain competent cells #200180 
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Fig 1. The cytotoxic effect of staurosporine on rat 
hepatocytes (out of cryopreservation) determined by 
ATP bioluminescence using the ViaLight HS assay kit. The 
results are the means + SD for triplicate measurements. 

Clonetics primary hepatocyte systems are safety and 
performance tested to ensure reliable, accurate results. 
These systems provide flexible formats and functionality, 
making them valuable in vitro models for research in drug 
discovery, induction and metabolism, toxicology, gene 
regulation and gene expression. 

Clonetics Primary Rat and Simian Hepatocytes 
* AAALAC* accredited facility - cells produced in 

a highly controlled, regularly inspected facility provide 
consistent quality and reliable results. 

* Quality tested - Excellent plating and functionality 
from cryopreserved cultures guaranteed. 

* Consistent and convenient - Fresh and 
cryopreserved rat and simian (cynomolgus and 
rhesus) hepatocytes provide lot-to-lot consistency 
and are available when you need them. 

Optimized Clonetics Hepatocyte Media 
* Chemically defined and guaranteed - Quality 

tested, serum-free hepatocyte media assures 
reliability and optimum culture conditions. 

Clonetics is a Trademark of BioWhittaker, Inc., A Cambrex Company. 
?2002 BioWhittaker, Inc. 

Fig 2. The cytotoxic effect of staurosporine on human 
hepatocytes (out of cryopreservation) determined by 
ATP bioluminescence using the ViaLight HS' assay kit. 
The results are the means ? SD for triplicate measurements. 

Clonetics Primary Human Hepatocytes 
* Immediate notification of availability - Rapid 

delivery of fresh, high quality, ready-to-use cells seven 
days a week.t 

* Flexible formnnats - Cryopreserved, freshly plated 
or suspension cultures are available. 

* Safety - Hepatocyte donors are serologically tested 
and test negative for HIV, hepatitis B and C, and syphilis. 

*Association for Assessment and Accreditation of Laboratory Animal Care. 
tHuman hepatocytes are isolated from livers deemed unusable for transplantation when 
the donor's family has consented to use for research. 

Contact us today for more information. 
U.S. Orders: Ph 800-638-8174, Fax 301-845-8338 
Europe: Ph 32 (0)87 32 16 11 
Rest of World: Ph 301-898-7025, Fax 301-845-8291 
Technical Service: Ph 800-521-0390 
Email: hepatocytes@biowhittaker.com 
Web: www.cambrex.com/bioscience/clonetics 

BIOXWHITTAKER 
A CAMBREX Company 
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TEMPLIPHI: 

THE END OF 

1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,.. i~ .. 

We could all do without certain aspects of culture. Like having to 

• |~ ! iculture bacteria and phage for DNA sequencing. Good news: 

TempliPhiT DNA Amplification Kits will save you time by eliminating 
the need for culture growth.They are also simple to use and give 

X ":!..:::!.; 'g |you high quality results. 

,,,|~ ~ Introducing the easiest solution 
for DNA template preparation 
From picogram starting amounts,TempliPhi generates microgram 

quantities oftemplate DNA utilizing bacteriophage Phi29 DNA 
g ~~~~~~~~~~~~~~~~~~i.i.:...(^:;.''/-~..'" ,.. polymerase and rolling circle amplification. This unique 

approach gives you high quality DNA templates in just 
. |~~ ,, t four to six hours-with less than 20 minutes of 

~~iP~~~a~~~ hands-on-time. Uniform quantities of DNA are 

amplified in all samples, so there's no need to quantify 
each sample before sequencing-saving you even 
more time and effort. Amplified DNA can be used 

! directly for sequencing using any chemistry and 
:i sequencing platform. Amplified DNA can also be 

processed by restriction enzymes and stored for 

future needs.What's more, it makes automation easy. 

'_~'-i ~ ~r ,._ TempliPhi is easy to use, simple protocols suit all 

_~~pll~L~ ~ ~~,j~ ?applications and is available in 100,500 and 1 0,000 reaction 
kits. Go to www.amershambiosciences.com/templiphi 

to obtain more information. Put an end to culture. 

rAnything is possible. 
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nucleic acid markers. 

For the highest quality, consistency, and reliabili- 

ty in nucleic acid markers, go with Invitrogen. We 

provide the Gibco BRL DNA and RNA markers 

you've come to rely on for superior results. 

Reach new heights. Invitrogen's selection of 

high-performance standards offers unsurpassed 

convenience and clarity. Markers ranging from 

10 bp to 40 kb give you flexibility to size RNA as 

well as single-stranded, 

double-stranded and 

supercoiled DNA easily. 

Even increments and ori- 

entation bands remove 

obstacles for clear size 

estimations. Convenient 

Ready-Load formats store 

at room temperature and 

eliminate time-consuming 

Ready-Load Formats 
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marker preparation steps, helping you to finish 

your analysis in record-breaking time. 

Winning combination. Partner with Invitrogen 

and achieve your goals with confidence. To find 

out more about the entire line of nucleic acid 

markers, call Invitrogen today or visit us at 

www. invitrogen.com. 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Equal to the Task 

Reversible processes make the 
thermodynamist's life simpler, 
but the experiments can re- 
quire a lot of waiting. In 1997, 
Jarzynski derived a remarkable 
equality that relates the work 
done in irreversible processes 
to the equilibrium, or re- 
versible, free energy difference 
of the system, no matter how 
far from equilibrium the irre- 
versible paths might go. The 
catch, however, is that the 
more irreversible the paths 
measured, the larger the num- 
ber of trials that must be per- 
formed to achieve a reason- 
able standard deviation. 
Liphardt et al. (p. 1832; see the 
Perspective by Egolf) now re- 
port an experimental verifica- 
tion of Jarzynski's equality, 
based on hundreds of stretch- 
es of a single molecule of RNA 
between its folded and unfold- 
ed conformations. 

1838 Off in a Shot 
Scanning probe methods should make it 
possible to map out the full series of 
steps that occur during the desorption of 

molecules from surfaces. However, desorption often occurs at 
temperatures where molecular diffusion is rapid, especially when 
recombination of species precedes desorption, and these diffusion 
events obscure the picture. Diirr et al. (p. 1838) used a single-shot 
laser pulse to locally heat hydrogen molecules on a Si(001) sur- 
face to accelerate desorption but not diffusion of nearby sites. 
During conventional heating of this system, the pair of hydrogen 
atoms that escaped came from the same dimer, and the two dan- 
gling silicon orbitals formed a i-like bond. However, after the 
laser-pulse experiment, the dangling bonds were paired on adja- 
cent dimers. Desorption may be occurring through an interdimer 
reaction, which would now agree with known mechanisms for the 
adsorption process. 

And in Brevia ... 
An analysis of molecular data by Paxinos 
et aL (p. 1827) indicates that the nene, or 
Hawaiian goose, lost much of its genetic 
diversity during the expansion of the Poly- 
nesian population on the islands. 

Closing the Loop in Neuroprosthetic Control 
Neuroscientists have tried to control the movement of prosthetic 
arms or hands by signals from motor cortex neurons. These stud- 
ies have largely been open-loop, in that subjects could not see 
the movement that was commanded by their cortex. Taylor et al. 
(p. 1829; see the Perspective by Konig and Vershure) developed a 
closed-loop paradigm in which subjects have visual feedback of 
their brain-controlled movements and found that movement 
tasks could be performed with much higher accuracy. The pool of 
motor neurons from which recordings were made also retune 
their directional selectivity during training. This finding enables 
brain-controlled virtual movements with nearly the same accura- 
cy, robustness, and speed as normal arm movements. 

Colloidal Control of Fluid Flow 
In microfluidic systems a number of tools have evolved to control 
the flow and mixing of the fluid streams. Most of these, however, 
depend on some intrinsic property of the fluids and surfaces, such 
as electrokinetic pumping, or combinations of hydrophilic and hy- 
drophobic surfaces. Terray et al. (p. 1841; see the Perspective by 
Burns) add a generic set of tools to the toolbox, by showing that 
colloidal particles can be used to create pumps and valves with di- 
mensions of just a few micrometers. The pumps are controlled by 
an optical trap, which cycles through a preprogrammed pattern to 
control each colloidal particle that makes up the pump. The valves 
can be either passive or actively controlled with optical trapping. 

Getting a Grip on 
Stem Cells 
A stem cell's microenviron- 
ment, or niche, is important, 
both for localizing the stem cell 
as well as for providing cues for 
replenishing the stem cell sup- 
ply or directing the cell down a 
specific developmental path- 
way. Song et al. (p. 1855) exam- 
ined how germline stem cells in 
the Drosophila ovary are main- 
tained in their niche. E-cad- 
herin-mediated cell adhesion is 
involved in recruiting the 
germline stem cells to the niche 
and anchoring them to the 
neighboring cap cells, thus 
keeping the germline cells from 
differentiation. Similar adhesion 
mechanism may exist in other 
stem cell microenvironments. 

Big Bad Flood Basalts 
The Siberian Traps flood basalt 
province in Russia occurred near 
the Permian-Triassic boundary, 

and this volcanism, which would have released gases such as sulfu- 
ric acid and carbon dioxide, could account for the major extinctions 
during this period. Reichow et aL (p. 1846; see the Perspective by 
Renne) determined the age and chemistry of borehole samples of 
basalts from the western Siberian Basin and found that the western 
basalts correlate with the Siberian Traps flood basalt province to the 
east. This new correlation doubles the extent and thus the potential 
environmental impact of the Siberian flood basalts. 

From Sulfide to Ore 

Economically valuable concentrations of copper (Cu) and gold (Au) 
ore deposits are produced by hydrothermal alteration of intermediate 
to acidic, silica-rich igneous rocks. Halter et 
al. (p. 1844) used highly sensitive mass 
spectrometry to measure the concentra- 
tions of Cu and Au in primary melt inclu- 
sions in minerals from the Bajo de la Alum- 
brera Mine in Argentina. These results indi- .. l 
cate that the metals were initially concen- 
trated in a sulfide melt and then released 
and concentrated in the ore deposits by 
secondary hydrothermal alteration. 

Can't Leaf Without Them 
The shape of plant leaves has been of value in considering the 
evolutionary relationships between plants. Simple and complex 
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leaves, without and with lobes and divisions, are found through multiple plant taxa. 
Bharathan et aL (p. 1858; see the cover) have analyzed the expression of KNOXI homeo- 
box genes in the shoot apical meristems from plants of a variety of taxa. The pattern of 
KNOXI expression is different in meristems that will give rise to primary simple and 
complex leaves. KNOXI expression patterns also reveal that some seemingly simple 
leaves are secondary evolutionary refinements of previously complex leaves. 

Assessing CNS Axon Regeneration 
Neurons of the central nervous system (CNS) are much less able to repair themselves 
after damage than are neurons of the peripheral nervous system. The causes might lie 
with the differences in environment and type of surrounding glia, or with the neurons 
themselves. Goldberg et aL (p. 1860; see the Perspective by McKerracher and Ellezam) 
have isolated retinal ganglion cells (RGCs), which form part of the CNS, from the rat to 
study their ability to regenerate axons. RGCs isolated from embryonic rats showed a 
much greater capability for axon regeneration than did RGCs from early postnatal rats. 
The diminishing capacity for axonal regeneration correlated with developmental times 
at which the RGC axons would normally have reached their targets and switched from 
axonal growth to dendrite elaboration. The switch in growth mode was not related to 
intrinsic cell age but, rather, arose from signals from neighboring retinal cells. 

Animated Immunity 
Our current understanding of the complex cellular interactions required for immune re- 
sponses has come largely from in vitro manipulation or from snapshots of events within 
fixed tissues. Three reports now describe real-time analysis of immune cell responses 
within living tissues (see the Perspective by von Andrian). Using two-photon technology 
to compare migration of T and B cells within organized lymphoid tissue, Miller et aL (p. 
1869; aT ) observed that T cells roam considerably further and at faster rates than B 
cells. This explorative behavior shifted toward focused clustering upon inclusion of anti- 
gen. Stoll et aL. (p. 1873) used modified single-photon confocal imaging to investigate 
interactions of naTve T cells with antigen on dendritic cell (DC) in lymph nodes. Extend- 
ed periods of connection, with the formation of immune synapses and eventual depar- 
ture of activated T cells, were observed in the presence of antigen-loaded DCs. Bousso 
et al. (p. 1876) used two-photon imaging to study thymocyte interactions with thymic 
stromal cells in a reaggregated thymic organ culture. Recognition events that resulted in 
positive selection of thymocytes promoted thymocyte motility and increased the dura- 
tion of thymocyte-thymic stromal cell contacts. 

Form But No Function 
Lymphatic vessels have been detected within tumors by im- 
munostaining, but the role of these structures in tumor cell 
metastasis has been debated. Applying rigorous functional as- 
says to a mouse model of metastasis, Padera et al. (p. 1883; 
see the Perspective by Gershenwald and Fidler) show that al- 
though the central regions of the tumors stain with molecular 
markers for the lymphatic system, the vessels there are non- 
functional. Metastasis appears to occur solely through lym- 
phatic vessels at the tumor margin, a distinction that may 
have important implications for cancer therapy. 

Oxygen in the Cell 
The cellular response to oxygen-or the lack of it-is important in diseases such as 
cancer, cardiovascular disease, and stroke. Min et aL (p. 1886) have gained insight into 
an interaction that is key to this response by determining the structure at 1.85 
angstroms resolution of a 20-residue peptide from the hypoxia-inducible transcription 
factor (HIF) bound to a von Hippel-Lindau tumor suppressor (pVHL)-ElonginB-ElonginC 
complex. The structure shows that hydroxyproline plays a central role in the specificity 
and affinity of the interaction and binds at a site in pVHL that is a hotspot for tumori- 
genic mutations. The structure could provide a basis for designing drugs that could help 
treat cardiovascular disease and stroke. a- 
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EPICENTRE's Fast-LinkTM DNA 
Ligation Kits are specially 
formulated for fast and 
efficient DNA ligations. 

* Ligate Cohesive-End 
DNA in 5 Minutes at 
Room Temperature. 

Time course for Ligation Time in Minu 
cohesive-end 0 5 15 30 60 1: 
ligation using the 
Fast-LinkT DNA 
Ligation Kit. 
Lambda Hind III 
markers were 
ligated in a 
standard Fast-Link 
reaction using 2 U 
of Fast-Link DNA 
Ligase (Lanes 3-7). 
Lane 1, 1 Kb ladder; 
Lane 2, no enzyme. 

1234567 

* Ligate Blunt-End DNA in 
15 Minutes at Room 
Temperature. 

* Transform Cells Without 
Desalting the Ligation 
Reaction. 

* Lab Tested... 
Scientist Approved. 
Visit www.biowire.com and 
search for "Fast-Link" to view 
unsolicited comments from users 
of EPICENTRE's Fast-Link Kits. 

* 25, 50 and 100 Reaction 
Kits Available. 
Kits include Fast-LinkTM DNA 
Ligase, Fast-LinkTM Reaction 
Buffer and ATP. 

For more information, visit 
www.epicentre.com/fastlink.asp 

II EPICENTRE' 
(877) 828-9008 

www.epicentre.com 
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> If you work in proteomics, 
you know complexity firsthand. 

?... ....-~11mmlllam 

You've just got to find the 
order in the chaos. 

Maybe you do it by unlocking 
an insight about your research 
when you least expect it. 

So your work starts to 
take on a new direction. 

Toward a discovery. 

A new drug target or pathway. 
Even a cure. 
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Data. Decision. a Discovery. 

I 
Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosystems and Celera Genomics businesses. AB (Design) is a trademark, and Applied Biosystems is 
a registered trademark of Applera Corporation or its subsidiaries in the US and certain other countries. ICAT is a trademark of the University of Washington, exclusively licensed to Applied Biosystems Group of Applera Corporation. For Research Use Only. 
Not for use in diagnostic procedures. ?2002 Applied Biosystems. All rights reserved. 
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SYBR? Green JumpStart Taq ReadyMix for Quantitative PCR combines the 
performance enhancements of antibody inactivation for hot start PCR 
with SYBR? Green I in an easy-to-use 2x concentrate. 

Sensitive - SYBR? Green I detects down to 10 copies of template 
on the ABI Prisme 7700 Sequencing Detection System. 

Specific - The hot start mechanism using Sigma's JumpStart Taq 
antibody prevents non-specific product formation. 

Convenient - SYBR? Green JumpStart Taq ReadyMix is designed 
for high-throughput, quantitative PCR applications, providing 
consistent batch-to-batch and reaction-to-reaction performance. 

id:: 
OS 

'&:s 
I' 

3,,11i, Sli 

SYBR? Green JumpStart 
Taq ReadyMix 

100 reactions 

500 reactions 

Threshold cycle (CT) values 
for the lambda amplicon 

using SYBR Green JumpStart 
Taq ReadyMix 

Quantitative PCR (qPCR) performed on 
pBac-2cp. Initial template copy number 
was 106, diluted 10-fold in subsequent 
wells. Threshold cycles (CT) determined 

using the ABI PRISM 7700 Sequence 
Detection software. 

Linearity of pBac-2cp 45 
ten-fold dilutions with 
SYBR Green JumpStart 30 

Taq ReadyMix 25 

X 20 

v. 15 

1c 

OIL 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 

Cycle 

4 5 
Log [dilution] 

For a FREE SAMPLE of Sigma's SYBR? Green JumpStart Taq ReadyMix, 
contact us at: 1-800-718-4328 

I availability, ordering & tracking 

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

LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE 

SIGMA-ALDRICH CORPORATION * BOX 14508 * ST. LOUIS * MISSOURI 63178 * USA * SlGMA 
JumpStart and ReadyMix are trademarks of the Sigma-Aldrich Biotechnology LP. SYBR is a registered trademark and its use protected under U.S. Patent No. 5,436,134. Licensed from Molecular Probes, Inc. Antibody licensed under U.S. Patent No. 5,338,671 and No. 5,587,287. Purchase of these products is 

accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process in conjunction with a thermal cycler whose use in the automated performance of the PCR process is covered by the up-front license fee, either by payment to Perkin-Elmer or s purchased, i.e., an authorized 
thermal cycler. These products are sold under licensing arrangements with F. Hoffmann-LaRoche Ltd., Roche Molecular System, Inc. and the Perkin-Elmer Corporation. ABI Prism? is a registered trademark of Applied Biosystems. 
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COME FROM THE 
Raised north of the Arctic circle, 

near Sweden's famous Icehotel, 

Asa Apelqvist was the regional winner 

of the 2001 Amersham Biosciences & 

Science Prize for Europe. 

No matter where you come from, a journey of a thousand miles begins with a single step. 
So if you are embarking on the journey that is the study of science, here's your chance 
to gain international acclaim for yourself and your school. If you completed your Ph.D. in 
molecular biology' during 2001, describe your work in a 1,000 word essay. Then enter it 
into the 2002 Amersham Biosciences & Science Prize for young scientists. 

Your essay will be reviewed by a panel of distinguished scientists, who'll select one 
grand prize winner and up to seven other winners.The grand prize winner will get his or 
her essay published in Science, receive US$25,000, and win a trip to the awards 
ceremony. Your essay may be submitted in English, French, German, Spanish, Japanese or 
Chinese (Mandarin).The closing date for entries is July 15, 2002. 

Go to www.amershamscienceprize.org to obtain the mandatory entry form. 
And take your step. Jamie H. Cate did and 
won the regional prize for North America in 
1998. What's more, he recently won a prize 
for the best paper published in Scence-"Crystal 
Structure of the Ribosome at 5.5 A Resolution" 
Science, 292: 883-896 (2001). 

* For the purpose of this prize, molecular biology is defined as 'that 
part of biology which attempts 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). 

AMERSHAM BIOSCIENCES 
& SCIENCE * 

FoRYOUNG 
SCIENTISTS 

Science Amersham 
* / Biosciences 
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E-mail: bio-sm@takara-bio.co.jp 

Scientific 
10 766 7000 Fax: 800 926 1166 

Korea: Takara Korea Biomedical Inc. Phone: (02) 577-2002 Fax: (02) 577-3691 
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induding 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 163 and 164 of the 5 April 2002 issue or access 
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The Search Is Over 
New Software 
* Automated data analysis 
* Intelligent allelc discrimination 
* Temperature gradient for assay optimization 

New Assay Solutions: 
? Real-time PCR certified iQ supermix 
* Advanced probe and primer design software 

Unsurpassed Service: 
* On-site, personalized customer-support 
Find what you're oog for ab the er iQ system 
by visiting our web site atww:bi oo m er 

The polymerase chain reaction (POP) process is covered by patents 
owned by Hoffman-LaRoche. Use of the POR process urequs a license. 

Visit us on the Web at discover.bio-rad.com. 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 
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AAAS 

Travels 
For members and friends of AAAS 

Explore ! 
We invite you to travel with 

AAAS in the coming year. You will 
discover excellent itineraries and 
leaders, and congenial groups of 
like-minded travelers who share 
a love of learning and discovery. 

Peru & the Incas 
July 28-August 9,2002 

Explore the rich cultural heritage of Peru 
from Chiclayo to Moche, Chavin de Huantar 
World Heritage Site, Cuzco & Machu Picchu 
with Peru expert Dr. Douglas Sharon. 
$3,495 + air. 

Land of the Czars 
August 7-19, 2002 

Explore Russia on a voyage from St. 
Petersburg to Moscow. With expert 
Dr. David Powell. From $2,295 + air. 

Sicily: 
A Mythical Landscape 

September 28-October 10,2002 
Discover an intoxicating blend of archaeology, 
history, nature, and culture which is the envy 
of the Mediterranean. With outstanding 
classicist and naturalist Mark Walters. 
$3,495 + air. 

New Zealand Expedition 
November 9-25,2002 

Discover New Zealand's heritage C't 
& national parks, Christchurch & 'l_ 
Rotorua, led by outstanding natu- i ; 
ralist Ron Cometti! $3,695 + air. 

Christmas in Tasmania 
December 21-January 3,2003 

Discover Tasmania's rich natural 
^*fe^ heritage. Explore Cradle Mountain 

National Park and board M/V 
Shokalskiyto explore remote 

coastal parks. With Tasmania expert Dr. 
Robert Taylor. From $3,995 + air. 

Classic Antarctica 
January 23-February 5, 2003 

Join Dr. Wilford Weeks, noted 
polar scientist. Travel on M/V 
Orlova from Ushuaia to Paradise 
Bay and other renowned sites on 
the Antarctic Peninsula. The ulti- 
mate wilderness! From $4,995 + air. 

Birder's Paradise: 
New Zealand's 

Subantarctic Islands 
February 22-March 7,2003 

On board M/VShokalskiy explore World 
Heritage islands: Auckland, Macquarie 

(Australian), Campbell : & Snares renowned 
: ~-~ f.**^^ for seabirds & marine 
_] !T'%~*^ mammals. From 

.~C^-_.) $4,595 +air. 

Call For Detailed Trip Brochures 

(800) 252-4910 
Email: BetchartExKristi@earthlink.net 

AAASTravels 
BETCHART EXPEDITIONS Inc. 

17050 Montebello Road 
Cupertino, California 95014-5435 

LAB TECHNOLOGY TRENDS 
SPECIAL AD SECTION IN THE 28 JUNE ISSUE 

Advances in 
Immunology Research 
This section will address recent 
advances in technologies and 
products used in immunology 
research. Key products used to 
study the immunological response 
will be covered. 

Look for it in the 28 June issue. 

SCIENCECAREERS.ORG 

Resume/CV Database 
Post your resume online for free at 
www.sciencecareers.org! You can 
even post your resume confidentially, 
so you decide whether an employer 
gets your name and contact 
information. 

WWW.SCIENCEPRODUCTLIN K.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. 

FOCUS ON CAREERS 
AD SUPPLEMENT IN THE 14 JUNE ISSUE 

Infonnatics 
The need for smart software programs 
that will help to organize, analyze, and 
interpret huge amounts of data has 
created employment opportunities for 
physicists, mathematicians, and 
computer programmers in the 
life science arena. 

Look for the report in the 

14 June issue 

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

AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 
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Drug Discovery | Research | Clinical Screening 

High Throughput Screening 

EnVisionTM faster results 
Cellular assays - -^Genotyping assays 

Life Scienc 

A new plate 
reading solution 
for your chosen applications 
EnVisionTM is the new application-oriented multilabel plate reader 
from PerkinElmer Life Sciences. Working with it, you find that your 
level of achievement is limited only by your own imagination. 
Fast detection for superior chemistries 
EnVision provides a compact, effective detection solution for all 
non-radiometric detection technologies including PerkinElmer's 
LANCETM, DELFIA?, [FP]2TM and SNP chemistries. 

EB S 

BioScience 

* Modular design allows optimization 
for specific applications 

* Accepts all plate formats, and measures 
a 1536-well plate in under one minute 

* Supports manual loading or loading from 
free access stackers 

* Easy to connect to laboratory automation 

PerkinElmer?T 
life sciences. 

Worldwide Headquarters: PerkinElmer Life Sciences, Inc., 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121 
European Headquarters: PerkinElmer Life Sciences, Inc., Imperiastraat 8, B-1930 Zaventem Belgium 

-~ ~~~~~~~~TT~~~~ ein i 1 I a1 Em p1 -L~e a ir ir i-ie [J p i. I-- 
- 

All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc. 
I 2002 PerkinElmer Life Sciences. Inc. 
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Active Motif's mTRAP? Kits isolate higher yields of mRNA than 
conventional methods. They utilize gripNAs'*, a novel class of 
negatively charged peptide nucleic acids (PNAs) that bind mRNA with 
a much greater affinity than oligo dT. This enables the use of binding, 
wash and elution conditions that greatly increase mRNA yields. 

Conventional mRNA isolation methods require the use of high-ionic 
strength buffers, which can also preserve mRNA secondary structure. 
This prevents many mRNA molecules from being bound. It also 
stabilizes the non-specific binding and subsequent co-purification of 
ribosomal RNA (rRNA) and genomic DNA. 

In contrast, the high affinity of gripNAs enables mTRAP Kits to use 
low salt conditions that eliminate secondary structure and non- 
specific binding. The high affinity also makes possible the isolation of 
mRNA molecules with short poly A tails. The result is higher yields of 
more representative mRNA populations, with reduced rRNA and 
genomic DNA contamination. 

Visit our website: www.activemotif.com 

North America Toll Free: 877 222 9543 Direct: 760 431 1263 
Europe Toll Free: +800 222 95 430 Direct: +32 (0)2 653 0001 
Japan Direct: +81 3 5684 1620 

*2 x 108 cells 
* 1x108 cells 

Io l o 

Z 100 

50 II I1 

Company A Company Q Active Motif Company I 

mRNA yields from 1 and 2 x 108 HeLa cells using Active Motif's mTRAP Maxi 
and three other suppliers' kits. 

Active Motif offers an entire line of mTRAP Kits that optimize mRNA 
isolation from different sample sizes of cells, tissue or total RNA. 

For higher yields of pure mRNA, grab onto mTRAP. 

R C T I V E || M 0 T I F 

Innovative Tools for 
Cell & Molecular Biology * Patent pending 



B ... strt Jith the best bsics 
The best protein research begins with a great protein assay. 

.:: Get back to protein chemistry basics with Pierce BCA (bicinchoninic acid) 
Li~~ Protein Assays. The BCA Protein Assay, which was patented by Pierce,1 

remains a cornerstone for accurately measuring protein concentration in 

Quantitate protein concentration from 20-2,000 pg/ml for these applications: 
* Studying protein:protein interactions 
* Measuring column fractions after affinity chromatography 
* Estimating percent recovery of membrane proteins from cell extracts 
* High-throughput screening of fusion proteins 

Great results begin here. 
Product # 23225 

BCA Protein Assay Kit- 1,000 ml W 
Product # 23227 

BCA Protein Assay Kit - 500 ml 

Product # 23229 
BCA Compat-AbleTM Protein Assay Kit - 500 ml 

All kits include standards. 
Individual reagents are also sold separately. 

BCA Protein Assay Features/Benefits: 
* Accuracy - less protein:protein variation than dye-binding methods 
* Robustness - compatible with most ionic and nonionic detergents 
* Speed - faster and easier than the Lowry Method 
* Flexibility - adaptable to microplates for 10 pI sample sizes 

U.S. Patent#4,839,295 
1. Smith, P.K., etal. (1985). Measurement of protein using bicinchoninic acid. Anal. Biochem. 150, 76-85. 

50 parts "A" Incubate: 
+ 1 part "B" 0.1 ml sample + 2.0 ml working reagent 30 min. at 37?C Spectrophoton neter 

Mix working reagent Mix well Then cool Read at 562 nm 

I 
For complete kit information and the newest proteomics products, 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 
Biotechnology 

PERIBIO 

Belgium: Tel 32 53 83 44 04 euroinfo@perbio.com France: Tel 0 800 50 82 15 -euroinfo@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 

? Pierce Biotechnology, Inc., 2002. A Perbio Science Company 
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GORILLA? 
GENOMICS 

5 10 15 20 25 

Cycle 
30 35 40 45 50 

The Next Step in the Evolution of 
Genomic Reagents 

phone: 888.362.2555 / 510.747.1429 
e-mail: info@gorillagenomics.com 
web: www.gorillagenomics.com 

', 2002 Gorilla Genomics, Inc. 



Watch bibliographies appear as you write! 
EndNote 5 achieves a new level of integration with Microsoft WordS making it the easy 
bibliography writer. With it you can locate and insert citations without leaving Word. 
EndNote 5's new instant formatting creates your bibliography as you write--no waiting, 
no guessing, no extra steps. And EndNote knows the bibliographic rules for over 700 styles, 

Xnd M a , - S s ~~so 
you save time and increase accuracy! 

EndNlon. 
.. bUogropf aphI0M?6 Publish your papers faster! 

_~ a~.~, .......~yd Writing today is a collaborative effort among co-authors, editors and publishers. EndNote 5 
D~J~i~;i~~~lPOTIYOllW ~ nelps you coIIL-aDorate~ witn ItS new trave ling lDar. Mnsn pts.-~:~ contain a n!l-len travlingl: 

"1 absolutely love the 
autoformat feature. 

Very cool idea." 

-Adam Summers, 
University of California, Berkeley 

"Cite While You Write is the 
crown jewel of EndNote" 

-Alistair Campbell, 
Lincoln University, NewZealand 

The #1 
Bibliographic Program 

More than 300,000 
users worldwide! 

neips you coiiaooraTe witn its new traveling ibrary. ivianuscripis contain a niaaen Traveling 
library with complete reference data for all citations. When you're ready to send your paper 
to colleagues, the references travel with it. 

When your manuscript is complete, use EndNote 5 to create a publication-ready 
document in one step! 

Access more content with EndNote 5! 
Most of your research today is done online. Through EndNote 5's easy interface, you can 
connect to over 280 online sources including subscription resources such as the ISI? Web of 
Science?, Ovid and SilverPlatter, as well as PubMed and hundreds of other public databases. 
Imagine the time you'll save looking for references to journals, books and other materials 
with your EndNote 5 personal library. And, you'll never have to re-type a reference! 

It's easy to see why over 300,000 researchers, writers and students use EndNote as their 
easy bibliography writer. Visit www.endnote.com and download a free demo today for 
Windows or Macintosh. 

EndNoit- i 
...Bibliographies Made Easy" 

Phone: 760-438-5526 
ISi RESEARCHSOFT 
151_____Rl ______ Fax: 760-438-5573 

THOMSON SCIENTIFIC E-Mail: info@isiresearchsoft.com 
www.endnote.com 

ISI Web of 
KNOWLEDGE. 

? Copyright 2001 ISI ResearchSoft. EndNote is a registered trademark of ISI? All trademarks are the property of their respective companies. 



ORDERING 
INFORMATION 

To order the book, 
call 1-800-819-9546 Ext 406 

or mail this coupon to: 

MERCK & CO., INC. 
THE MERCK PUBLISHING GROUP 

PO BOX 2000, WBD-120 
RAHWAY, NJ 07065 

Please send me___ copy(ies) of 
The Merck Index (13th Edition, 2007) 

at $60.00 each 
I understand I will not be charged 

for shipping (US only). 
Please send me other titles from 
The Merck Publishing Group: 

QUANTITY 
The Merck Manual of Medical 
Information-Home Edition 
(1st Edition, 1997) $29.95 
(plus $4.95 shipping & handling) 
*The Merck Manual-Centennial 
Edition (17th Edition, 1999) $35,00 

*The Merck Manual of Geriatrics 
(3rd Edition, 2000) $32.50 

*The Merck Veterinary Manual 
(8th Edition, 1998) $32.00 

*' understand I will not be charged for shipping (US only). 

Total $ 

() Enclosed is my check, payable to 
Merck & Co., Inc. 

() VISA () MASTERCARD 
Card No. 

Expiration Date____ 

Signature 

SHIP TO: (no PO boxes) 
Name 

Address 

City State 
ZIP Code 

Telephone 
Please allow 4 to 6 weeks for delivery, 

SEARCHABLE VERSIONS ALSO 
AVAILABLE ON CD-ROM AND 
THROUGH THE INTERNET FROM: 

CambridgeSoft 
800-315-7300 (US & Canada) 

617-588-9300 (local &' international) 
hi?:;,e.'~r': ~ l /iki1 hA/z^At^oiNmkrlHrJrr en#- rnin~~ 
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I Your sales rep was very knowledgeable and went beyond 
simply answering my query to explain how I could improve 
my method." 

Did we make you smile today? 

Let us know at http://www.qiagen.com/yoursuccess/ 

QIAGEN Inc. 
28159 Avenue Stanford 
Valencia, CA 91355-1106 
Orders 800-426-8157 
Fax 800-718-2056 
Technical 800-362-7737 

*-*QA 
www.qiagen.com QIAGEN 



INTRODUCING FLA-5000 
With Greater Versatility and Higher Resolution 

Fujifilm's versatile new imaging system for protein 

electrophoresis and general array analysis allows 

more imaging methodologies than any other system. 

Greater versatility. Higher resolution. And designed 

to grow asyour imaging needs change. Because the 

moreyou see, the moreyou know. 

Largest Scanning Area-40 x 46cm selectable scanning area allows 
2D electrophoresis gel analysis. 

Finest Pixel Size - User selectable at 25/50/100 or 200 microns. 

Multi-format Scanning-Three standard lasers (SHG blue, SHG green 
and LD red) plus an optional fourth (LD) allow multi-format scanning 
with a single tool. 

Dual Photo Multipliers - Allows concurrent or dual fluorescent 
detection. (Optional) 

Modular Upgrades - Allows your system to grow as your needs grow. 

EII FUJIFILM 
l&I - Imaging & Information 

Japan Tel: +81-3-3406-2201 Fax: +81-3-3406-2158 Europe Tel: +49-211-5089-174 Fax: +49-211-5089-139 U.S.A. Tel: +1-203-324-2000 ext. 6112 Fax: +1-203-353-6485 (1-800-431-1850 ext. 3666 in the U.S.A.) 
http://home.fuiifilm.com/info/products/science/index.html * http://www.fujifilm.de * http://www.fujimed.com 



FAMRI ANNOUNCES THE SECOND YEAR CLINICAL RESEARCH AWARDS 

In October 1991, Miami attorneys, Stanley and Susan Rosenblatt, brought a class action suit against the tobacco 
industry seeking damages on behalf of flight attendants and their survivors, for the diseases and death that have 
been caused by their exposure to secondhand tobacco smoke in airline cabins. The October 1997 settlement, after 
four months of trial, among other substantial benefits to class members, established an endowment fund of $300 
million that has supported a not-for-profit research foundation, the Flight Attendant Medical Research Institute 
(FAMRI). The Mission of FAMRI is to sponsor scientific and medical research for the early detection, treatment, 
and cure of diseases and medical conditions associated with exposure to secondhand tobacco smoke. FAMRI is 
governed by a Board of Trustees with the majority of flight attendants. A Medical Advisory Board of highly 
qualified, internationally recognized clinical scientists, chaired by former United States Surgeon General Julius 
Richmond, M.D, and a Lay Advisory Board of dedicated concerned citizens assist the Governing Board in 
decision-making. FAMRI has contracted the American Institute of Biological Sciences to conduct the peer 
review of proposals for the three clinical research awards detailed below. More information about FAMRI and 
the awards, including the Requests for Applications will be available on the web at: http://www.famri.org after 
May 1, 2002. Other communications and queries should be directed to: Beth Kress, FAMRI Executive Director, 
201 S. Biscayne Blvd., Suite 1310, Miami, FL 33131. E-mail famri@bellsouth.net; phone, 305-379-7007; fax, 
305-577-0005. 

YOUNG CLINICAL SCIENTISTA WARD (YCSA) 
The purpose of the FAMRI YCSA is to help prepare and support new clinical investigators with a M.D. or Ph.D. 
as they begin their careers as independent researchers. The program is limited to the development of young 
researchers in smoking-related disorders. FAMRI is particularly interested in helping to provid te e bridge 
between the clinic and the laboratory for the critical translation of basic research findings into diagnostic and 
therapeutic approaches. The YCSAs are being offered to two groups of scientists: research fellows and junior 
faculty members. 

CLINICAL INNOVA TORA WARD (CIA) 
FAMRI established the CIA to stimulate novel medical and clinical scientific research studies on the effects of 
exposure to secondhand tobacco smoke. While considerable government and non-government funding is 
available to support established mainstream biomedical research projects, funds for high-risk projects are 
generally quite limited. With the CIA, FAMRI hopes to foster innovative breakthroughs and creative 
collaborations. The CIA is available to clinical investigators with a M.D. or Ph.D. 

CENTER OF EXCELLENCE (CoE) 
FAMRI's CoE will be the centerpiece to linking physicians and scientists from various discipl 
multidisciplinary programs in patient care and research. The aims of FAMRI's Centers of Excellence are to 
enhance the knowledge base relating to exposure to second hand tobacco smoke, to serve as a new source for 
more effective approaches to detection, diagnosis, and therapy for diseases associated with such exposure, and to 
serve as principal deliverers of medical advances to those suffering from such exposure, especially flight 
attendants. FAMRI has developed this award program on an institutional basis, striving for comprehensive 
research plans, including the entire range of research endeavors from basic to clinical research, as well as 
community outreach. 

FAMRI does not support individuals who 
or institutions that are currently receivingfunds from the tobacco industry or its affiliates. 

Full disclosure of anyprior tobacco industryfunding is required of all applicants. 



Announcing the 

McNEIL 
RESEARCH 
GRANT 
AWARDS 

From the makers of Tylenol? 
iACETAMl,N'OPHE E 

The McNeil Research Grant Awards are designed to sponsor original research on: 

The mechanism of action of acetaminophen or New indications and uses for acetaminophen. 

A maximum of $60,000 per grant per year will be 
made available. Extensions of one additional year 

(maximum grant $120,000) will be considered. 
Selected applicants must be willing to publish 
results in a peer-reviewed journal or present 
findings at a national scientific meeting. 

Investigators will be required to submit interim 

reports on the project's progress. 
Proposals must be received post-marked, or 
submitted online, by September 30, 2002. 
All applicants will be notified of their status 

by November 30, 2002. 

For details of the procedures and conditions of the competition visit 

www.tylenolgrants.com 

Or contact: 

Edward B. Nelson, MD, PhD, Vice President, Scientific Affairs 
McNeil Consumer Et Specialty Pharmaceuticals 

7050 Camp Hill Road, Fort Washington, PA 19034 
E-mail: enelson@mccus.jnj.com 

U.S. Fax: 215 273 4053 
TIENOLi 

ACETAMINOPHEN 
IMcNeiKt 
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1) Adult Balb/c mouse was injected irLIlle tcl,rl 4rbilal vein with Ad5,CMV-LacZ. Courtsy of Andeie3 Aana&no, Clinical Genetics, Duke 
University, Durham, North CarolaaiSA. 

; , 
' 

2) Adult male Lewis rat was injected into B id atraum*with Ad5,CMV-iHSVItk. Ce2s illustrated .:ncoeeal; pyramidal neurons retrogradely 
labeled from the injection site. Coau a" fdam Zermansky, Maria G. Castro and Plro R. Lowen ene Therapeutics Research Institute, 

Cedars-Sinai Medical Center and , California at Los Arngeles, Los Angelei CA, USA 
3) Coomassie blue stained gel of totaL ae d uedin nA49 (lanes 1-6) and l-eLaanes 7-12)l ls inEfertred with AdS.CMV5-R1 (lanes 2-6. 

8-12). Cells were mock infected (li a)a) or- infected at MOls of 50 (lane 2, 8)5200 (lane 3.9,+,,00 Oane 4, 10), 400 (lane 5, 11), and 
800 (lane 6, 12). Recombinant R 1r , is 30-35% TCP at the highest MOI tesed. Courteay obtrnard Massie, Biotechnology Research 
Institute, Montreal, Quebec, Cana4< 
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Openness evolves into realignment, 

multiplicity into unity, 

understanding into vision: 

Sulzer Medica evolves into Centerpulse. 

Implanting trust. 

A vision takes shape - Sulzer Medica becomes Centerpulse. The major new corporate brand in the 
medical technology sector. A future-driven company with a 40-year heritage. Thel name is changing, our 

corporate objective remains. People and their health are the focus of our every effort. With innovative 
products of outstanding quality, we strive to give new impetus to international 'narkets. For the welfare 
of the patient. With our six divisions - Orthopedics, Spine-Tech, Dental, Cardiac, Vascular and Biologics. 
www.centerpu Ise.com 
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