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THIS WEEK IN Science 
edited by Phil Szuromi 

The Changing 
Colors of Cuprates 

Figuring out just what the "glue" 
is that binds the electrons into 
pairs in high temperature super- 
conducting cuprates has been a 
goal since their appearance 
nearly 15 years ago. Molegraaf 
et al. (p. 2234; see the Perspec- 
tive by Hirsch) report on sensi- 
tive optical measurements of 
the in-plane conductivity of the 
cuprate superconductor BSCCO 
and reveal that a transfer of 
the spectral weight from high- 
er energy to lower energy oc- 
curs as the temperature is de- 
creased and the sample be- 
comes superconducting. In 
contrast to conventional su- 
perconductors where the pair- 
ing mechanism involves a re- 
duction in the potential energy 
mediated by the electron- 
phonon interaction, the "glue" 
in the cuprate case appears to 
arise from a reduction in the 
kinetic energy. 

Solvent Effects in 

2250 Ringing True 
Measurements of tree ring widths provide 
robust records of growing season tempera- 
ture variations occurring from year to year, 

but have been criticized as being unreliable over periods of cen- 
turies. This concern arises from the fact that some trees experience 
a trend toward thinner rings with age, an effect which is difficult to 
distinguish from a cooling trend. Esper et al. (p. 2250; see the Per- 
spective by Briffa and Osborn) demonstrate that multicentennial 
climate variability can be recovered from long tree-ring chronolo- 
gies if the proper analysis methods are used. The tree-ring record 
for the past 1200 years from sites distributed across the Northern 
Hemisphere extratropics was related to Northern Hemisphere 
temperatures on multidecadal and longer time scales, and it shows 
strong evidence for a large-scale "Medieval Warm Period" and Lit- 
tle Ice Age in the extratropics, features not readily apparent in 
some other tree-ring-based chronologies. 

And in Brevia ... 
In a magnetic field, a suspension 
of superparamagnetic particles 
self-organizes into a quasi-regular 
array of columns, allowing the 
rapid electrophoretic separation of 
long (>10 kilobases) duplex DNA, 
as shown by Doyle et al. (p. 2237). 

Substitution Reactions 
Many common organic 
reactions are of the SN2 
type-a nucleophile 
(such as a halide ion) 
displaces another nude- 
ophile at a carbon atom, 
leading to a substitution ( 
at the tetrahedral car- 
bon. The other three sub- 
stituents around the car- 
bon atom must "invert" 
like an umbrella, and it has been argued that bulkier substituents 
should slow down the reaction. However, many competing ef- 
fects, such as differing heats of reactions and extent of solvation, 
make it difficult to examine this question directly. Regan et a. (p. 
2245; see the Perspective by Farrar) looked at the isotopic substi- 
tution reaction of chloride in alkylchloronitriles, which react suffi- 
ciently fast to be followed in an ion cyclotron resonance spec- 
trometer. In the gas phase, the difference in barrier height for 
methyl- versus tert-butyl-substituted molecules was less than 2 
kilocalories per mole (kcal/mol). These results, along with Monte 
Carlo simulations, allow the authors to conclude that most of the 
"steric" effect seen in solution (with barriers of 5 to 7 kcal/mol) is 
actually caused by differences in solvation. 

Uranium-Seeking 
Noble Gases 
Ices of noble gases are often 
used to trap and isolate high- 
ly reactive molecules because 
they presumably are "inert." 
Once again, the noble gases 
show unexpected reactivity. 
In their investigations of the 
"insertion" product of the re- 
action of CO with a uranium 
atom to form the linear CUO 
species, Li et al. (p. 2242) 
found that vibrational spectra 
were much different in the 
heavier and more reactive no- 
ble gases, such as argon (Ar), 
compared to the spectra for 
CUO in neon. Theoretical cal- 
culations show that Ar can 
bind to CUO and change the 
ground state from the singlet 
state to the triplet, and that 
multiple Ar atoms may bind to 
a single CUO. a 

The Last Wave 
When a sound wave travels 
through a heterogeneous 

medium, the wave can be scattered multiple times and can gen- 
erate small wavetrains at the end of its signal, called the coda. 
Snieder et al (p. 2253) have developed and experimentally tested 
a coda wave interferometer that would allow seismologists to 
detect changes in a medium as a function of time. This technique 
could be used to monitor volcanoes, where the movement of 
magma, as well as the growth and propagation of fractures, 
changes the character of the medium on a time scale measurable 
with a seismic interferometer. 

No End to Decay 
The information needed to make a protein is contained in mes- 
senger RNAs (mRNAs), which are decoded by the macromolecu- 
lar machine called the ribosome. Termination codons in the 
mRNA tell the ribosome when to stop adding amino acids, and 
premature termination codons (PTCs) can lead to truncated pro- 
teins that in many instances are deleterious to a cell's health (see 
the Perspective by Maquat). The quality-control mechanism that 
deals with PTCs is called nonsense-mediated decay (NMD). 
Frischmeyer et aL (p. 2258) now describe a phenomenon called 
nonstop decay (NSD) in which mRNAs lacking any termination 
codons are degraded, and van Hoof et aL (p. 2262) provide evi- 
dence that this is accomplished by the exosome, a cytoplasmic 
complex of ribonucleases that is recruited to ribosomes that have 
stalled at the end of these aberrant mRNAs. 

a Published online in Science Express CONTINUED ON PAGE 2175 
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That's the Drosophila Expression System (DESk). u I at www.invitrogen.com/deslicensing for more 

Powefl yet s iml 'e, DES 'delivers the information on DES" licensing. 

small plasmids and simple transfection meth- DES' is an easy-to-use insect expression sys- 

ods you've come to expect with mammalian U: Uninduced I: nduced tern that gives you high yields of functional 

systems. The difference? DES" yields high levels of protein. Change your expres- 

functional recombinant protein-up to 25 mg per liter. sion. Call Invitrogen today. K1 Invitrogen 
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Taking the Measure of Amyloid 
A cardinal feature of Alzheimer's disease (AD) is the deposition in brain tissue of amy- 
loid P (AP) peptide. Amyloid plaques seem to appear years before cognitive impairment 
becomes apparent. A means of measuring amyloid plaque burden in the brain would 
provide a valuable biomarker and might enable therapeutic intervention prior to neu- 
ronal loss. Working in a mouse model of AD, DeMattos et a. (p. 2264) demonstrate that 
administering an AP antibody to mice resulted in an efflux of Ap from the brain into the 
plasma that was correlated with the amyloid plaque burden in the hippocampus and 
cortex. Developing a humanized monoclonal antibody may lead to production of a diag- 
nostic test that could quantify amyloid burden in the brains of both preclinical and clin- 
ical AD patients. 

Dead, But Not Forsaken 
DNA from remains of dead organisms, depending on its age, can be used for a variety of 
investigations from phylogenetic to forensic (see the news story by Pennisi). Techniques 
for isolating and sequencing ancient DNA offer the opportunity to assess rates of evolu- 
tion and to map prehistoric population genetic structure, but hitherto a lack of samples 
of sufficient size, spanning significant periods of time, has precluded such work. Excava- 
tions from Arctic and Antarctic ice-bound subfossil remains are opening the door to re- 
constructions of new levels of complexity and detail. Barnes et aL (p. 2267) use se- 
quences from frozen remains of brown bears in Alaska and Siberia to examine patterns 
of population genetic structure in relation to fluctuating Pleistocene climates. Lambert 
et al. (p. 2270) sequence mitochondrial DNA from Adelie penguin bones in Antarctica, 
revealing evolutionary rates at least twice as great as those inferred from more conven- 
tional phylogenetic analysis. 

How Animals Eat 
In animals and plants, there is an inverse relationship between body size and population 
density, but consistent patterns in this relationship are masked by ecological factors 
such as variation in quantity and type of resources. Carbone and Gittleman (p. 2273; see 
the Perspective by Marquet) investigate the variation in the size/density relationship 
within and between species of carnivorous mammal, and reveal an underlying rule: 
Regardless of body mass or population density, a given mass of prey will support a given 
mass of predator. They show that scaling laws can predict population density across 
more than three orders of magnitude in body size. 

Presynaptic Calcium Influx 
Neurotransmitter release is triggered by calci- 
um influx through presynaptic voltage-depen- 
dent calcium channels. Modulation of presy- 
naptic calcium currents causes a robust alter- 
ation in synaptic efficacy. Tsujimoto et al. (p. 
2276) investigated activity-dependent facilita- 
tion of P/Q-type calcium currents at the giant 

nerve terminals of the calyx of Held and found that calcium current upregulation is mediat- 
ed by the calcium binding protein NCS-1, a homolog of the Drosophila frequenin protein. 

Absolute Versus Relative Success 

Despite the recent lackluster performance of the U.S. stock markets, some individuals 
and institutions have claimed relative success by losing less money than the averages. 
Gehring and Willoughby (p. 2279; see the news story by Miller) report the discovery of a 
neural processing event that distinguishes between true losses and relative losses. In a 
gambling task, subjects selected small or large wagers and were then informed of the 
gain or loss outcomes on all possible wagers. A signal arising from the medial frontal cor- 
tex near the anterior cingulate region appeared 200 to 300 milliseconds after results 
were posted, and this brain potential correlated with losses of all sizes, even in optimal 
outcomes in which a greater loss had been avoided. Furthermore, the magnitude of this 
potential increased in trials where the subject had incurred recent losses. 
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www.scienceproductlink.org 
Find out about products advertised 

in Science - instantly. 

Science announces a great way to find 
out about new products advertised 
or featured in Science - instantly. 
Science's Product Link is a new online 
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readers to search for products adver- 
tised or featured in Science by 

* product category, 
* company name, 
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more information. 
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product information delivered via 
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MGB-Eclipse Real-time PCR Probes. Now you can select any instrLmne - 

t a ti onB,;l:'. - tation system for your studies. How? MGB-Eclipsel' Real-time PCR Probes use 

open chemistries. And by combining Epoch's Minor Groove Binder (MGB) and 

our novel Eclipse'" Quencher, the MGB-Eclipse?M Probes generate dramatically 

!ijllll U l^ |/ improved signal-to-noise ratios. Use the complimentary MGB-Eclipse' Design 
^ _~~l~ ~Software to select optimal probe and primer sequences at record speeds. 

Availabie in pre-made and custom-designed systems, it's a better way to get answers to your probing questions. 
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No electrophoresis. No radioactivity. And more confidence in your results than ever. Add our world-class 
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* protein synthesis 
*: challenging syntheses and modifications 
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Look to your trusted partner 
for reverse transcriptases. 

For challenging RT applications you need a = structures. you'll increase priming specificity and 

reverse transcriptase you can trust. SUPERSCRIPT II ? improve the efficiency of your cDNA synthesis. 

and THERMOSCRIPTm enzymes won't let you down. k Trust Invitrogen's RTs. Life Technologies is 

Highest yields. SUPERSCRIPT? II RNase H- RT 9 now part of Invitrogen. This means you can count 

eliminates RNA degradation during cDNA 7 on our RTs for the strength and reliability critical 
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of full-length cDNA than with any other RT RT-PCR, real-time quantitative RT-PCR, cDNA 
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alcolo Edward I. Stiefel Walter Zieglgansberger 
Princeton Max Planck Inst, Munich 

Bruce Stillman Huda Zoghbi 
on Cold Spring Harbor Lab. Baylor College of Medicine 

Thomas Stocker Maria Zuber 
edicine Univ. of Bern MIT 
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Pure & Simple... 

Pure 
* Produces plasmid DNA suitable for fluorescent 
automated sequencing, straight from the MP-48 

* Improved yields (3-6 ug of DNA per lane) 
* Up to 48 preps in just over one hour 

Simple 
* Cost effective for plasmid isolation (<$10K 

instrument and < $.95 per prep) 
* Starts with liquid culture, with walkaway automation 
* No centrifugation step 

The perfect new addition to your lab. MVltillI 
1-800-466-7949 ESEA CH 
6195 Cornerstone Court East * San Diego, CA 92121 Phone: (858) 452-2603 Fax (858) 452-6753 

www. macconnell. cor 



SCIENCECAREERS.ORG FOCUS ON CAREERS 
AD SUPPLEMENT IN THE 

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. 

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. 

29 MARCH ISSUE 

Chemistry: 
Recent advances in life science, and 

especially proteomics, have 

significantly expanded analytical 
chemists' options. This report will 
discuss the multiple career 

opportunities now available for 

analytical chemists and will obtain 

perspectives on "ideal" candidates 
from several major employers. 

Look for it in the 29 March issue 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. 

LOOK FOR COPIES OF THE 19 APRIL ISSUE OF SCIENCE AT THESE 
UPCOMING TRADE SHOWS AND CONFERENCES: 

IUBMB (INTERNATIONAL UNION OF 
BIOCHEMISTRY AND MOLECULAR BIOLOGY) 
4-8 May, Bergen, Norway 

MICROARRAYS THROUGH MACRORESULTS 

29 April-1 May, Boston, MA (CHI) 

STRUCTURE-BASED DRUG DESIGN 
24-25 April, Cambridge, MA (CHI) 

Cambridge Healthtech Institute (CHI) 

|^ 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. 
Meetings and Announcements 
( www.sciencemeetings.org 



Drug Discovery I Research Clinical Screening 

Speed 
through 
the library ' 

Pictrethis... 

With the new ViewLuxTM 

you can screen 

more than 200,000 
potential drugs per hour 

ViewLuxT" is 
PerkinElmer's 
new ultra high 
throughput 
microplate imager 
for lead 
identification. 
Suitable for use 
with today's 
fastest counting 

technologies it can zip through entire 
compound libraries sustaining 
processing speeds of more than 200,000 
samples per hour. 

ViewLux employs the latest imaging 
technology to process 384- and 1536-well 
plates. The instrument will also support 
the higher plate densities likely in the 
future. A newly developed camera offers 
incomparable sensitivity in detection of 
luminescence, fluorescence intensity, 
fluorescence polarization, time-resolved 
fluorescence and absorbance. 

In addition to all of the commonly used 
non-radiometric technologies, ViewLux 
is also the first system with the potential 

for true high throughput processing of 
radiometric assays. By exploiting the 
high quantum efficiency of the latest 
FlashPlate? technology, a wide variety 
of homogeneous radiometric assays 
become far easier to run, and easier to 
miniaturize. 

Whatever your technology, whatever 
your assay, when you're looking for 
something to read fast, ViewLux is in 
a class of its own. 

PerkinElmer?T 
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, B-1930 Zaventem Belgium 

ViewLux, Wallac and PerkinElmer are trademarks of PerkinElmer Life Sciences. FlashPlate is a registered trademark of PerkinElmer Life Sciences. 
Qr- qNnn arersi' T f. :;ro I S UU rer.lnm L_lte cienc I I 
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_^^^^^^^^^H^ 'S^~~~~~~~ f In 1996, Harry Adams started to go blind in his left eye. By 

September 2000 it had progressed to his right. His treatment at 

_^^^^^^^^^1 ̂^^, the time couldn't stop the rapid deterioration in his sight or in 

_^^^^^^H! ^^^^ his spirits. Harry feared giving up his steady job and many 

^Bimig^^_^..~~~~ ,_^H^ ^^^^ l .pleasures he took for granted. Today, thanks to a new drug 

I^^^^Hl^^^^ J^therapy, Harry's outlook is a lot brighter. He's on the job, out 

H^^^^^^^^^^^^^^ jB<~~~~~^Hl^^H _on the fairway and still driving the ball well over 200 yards. 

i_^^^^^^^^B^^^^B pm i^^;H :Novartis is proud to be the innovative force that's bringing 

_^^^^^^^H^Ba^^BK -fl^ ^^ j_ _;new optimism and hope to patients and their families. No one 

__^^^H ^^^^ H^^^P .;jUmBfel;~~~~ _ ~~can promise what the future holds for patients like Harry, but 

today he is holding his own and enjoying a good quality of life. 

Think what's possible. 

"Several years ago, the doctors told me I was 

going blind. Today, I'm playing golf three times 

a week and loving it" - Harry Adams 

l) NOVARTIS 
www.novartis.com 
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The PSQtM96 The new PSQ; 96MA 

XOn the left is one of the most successful systems for SNP, mutation and sequence 
analysis. The one on the right is its successor. Identical? Oll the outside, yes. 
0 On the inside, expanded capabilities mean that the new PSQIN! 96MA offers many 
Xnew possibilities. Clone checking is just one of them. 
: : YQU STi11 get a simple tO use solution, delivering unbeatable performance in terms 
tof speed, accuracy and reliability. Only now, the possibilities are even greater: 
:: 0 W: 

SNP analysgs bacterial typing insertions/deletions aIllltiplexing 

tfone cherking forensic applications allele quantification genotyping 

jphage display mtDNA analysis tri/tetra-allelic andlysis haplotyping 

a viral typt multiple SNPS mutation anSlysis 0: To find out how Pyrosequencing can shed new light on your work, ViSit 

0: :www. pyrosequencing com 

ingfand P5Q are trademarks of Pyrosequencing AB. 70^0001-6601 

tZJnO=>I Irkl|^| 

A new light osl DNA 
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PathDetect in vivo signal transduction systems W 
can help you study the in vivo effects of a new drug X 
candidate, investigate grovflh factors or find a completely :C 
new signal transduction pathway in a mammalian cell. 0 
All PathDetect systems use sensitive luciferase or low- 
toxicity Vitality? hrGFP reporter genes for quick and easy 
answers. 

Trans-Reporting Systems Stable Cell I 
Determine whether your gene HeLa cell line. 
Or compound activates one of throughput sc 
6 different transcription factors: express these 
c-Jun GAL4-cJun 
Elk1 GAL4-Elk1 
CREB GAL4-CREB 
CHOP GAL4-CHOP 
c-Fos 
ATF2 

Lines Cis-Reporting Systems 
PS ideal for high- Determine the effect of your gene 
creening constitutively or compound on one of 10 different 
z fusion proteins: enhancer elements: 

P53 SRF 
CRE ISRE 
NF-KB GAS 
AP-1 NFAT 
SRE TARE 

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

STRATAGEHE 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 
tljCertain hrGFP products, and other products con- 
taining hrGFP variants, are covered by limited license 
terms. Please refer to our website for details. 

For specifics rapid and convenient 
assessment of activation 

termin;@ 0 
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PathDetectX 
IN VIVO SIGNAL TRANSDUCTION SYSTEM 
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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. PHARMaG EN E 

E M P O W E R I N G H U M A N D R UG D I S C O V E R Y 

www. pharmagene.com 



GeneChip? 
Human Genome U133 Set. 
The first comprehensive view 
of the human genome 
on a two-array set. 
Bring another powerful tool to your 
discovery process. The GeneChip? 
Human Genome U133 Set, repre- 
senting more than 39,000 unique 
transcripts from approximately 
33,000 well-substantiated genes, 
was created to expand your 
research potential. This unique, 
two-array set features today's 
most comprehensive microarray 
coverage of human sequence 
information in the public domain. 
We designed the Human Genome 
U133 Set based on rigorous 
scientific standards to give you 
unsurpassed data quality. With so 
much information packed on two 
arrays, global gene expression 
analysis is simpler than ever. 
Call us or visit our website and 
see how two compact arrays can 
mean infinite discovery. Only from 
Affymetrix. The Way Ahead."' 

AFFYMETRIX, 

Tools to take you 
as far as your vision.M 

www.affymetrix.com 
1-888-DNA-CHIP (362-2447) 
Europe: +44 (0) 1628 552550 

? 2002 Affymetrix, Inc. All rights reserved. Affymetrix, 
the Affymetrix logo and GeneChip are registered 
trademarks of Affymetrix, Inc. CustomExpress and 
NetAffx are trademarks of Affymetrix, Inc. Products may 
be covered by one or more of the following patents 
and/or sold under license from Oxford Gene 

Technology: U.S. Patent Nos. 5,445,934; 5,744,305; 
6,261,776; 6,291,183; 5,700,637, and 5,945,334; and EP 
619 321; 373 203 and other U.S. or foreign patents. For 
research use only. Not for use in diagnostic procedures. 



and Scieri 

for luro. 

PRIZE FOR 
NEUROBIOLOGY 

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. 

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 

Young Scientists who have received an advanced 

professional degree of either a Ph.D. or M.D. within 

the past 10 years are eligible. 



We develop innovative pharmaceuticals - from prevention to therapy. 

So that health 

doesn't depend on age. Aventis 

Whether young or old, people wish to live a long and healthy life. Aventis, 

a world-leading research-oriented pharmaceutical company, makes a decisive contribution to 

the protection of health with innovative pharmaceuticals, preventive vaccines and therapeutic 

proteins. We are using our comprehensive experience and competence, as well as new tech- 

nologies like biotechnology, to research and develop new and improved pharmaceuticals. 

After all, it is our aim not only to be able to treat illnesses more effectively but to prevent them. 

So that all of us can enjoy a long and healthy life. 

Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com 014089 


