
LUXTM Fluorogenic Primers offer 

sensitive, specific real-time PCR 
detection at about half the cost. 

Examine your options for real-time PCR 

detection. you could use dual-labeled 
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Real-time PCR of c-myc cDNA using 200 nM 
FAM-labeled LUXT Primer 

Amplification Plot 

0 2 4 6 8 10 1 4 18 2 2 6 3 0 34 3 8 4 2 

Cycle Number 

Hand over great results. Detect 100 or 
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a dynamic range of 7 orders in magnitude. 

Perform melting curve analysis. And use 
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Slack the deck in your faor 
Now 3x the efficiency, 

Still 1/3 the time! 

AdEasy? XLAdenoviral Vector System is 
a sure thing! This new system gives you 3-fold 

higher efficiency when making viral constructs 
and particles. The AdEasy XL system improves 
upon the original AdEasy kit with special 
high-efficiency E. coli and AD-293 cells for 
better production of viral particles. 

Adenovirus Made AdEasy 

* 3-fold higher recombination efficiency 
* Simplified viral production with adherent 

AD-293 cells 
* New shuttle vectors with Vitality" hrGFP* 

and your choice of HA or FLAG tag 

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 

AdEasy? is a registered trademark of Johns 
Hopkins University. AdEasy products are sold 
under license from Johns Hopkins University. 
See www.stratagene.com for complete license 
information. 
* Use of Stratagene's VitalityTM hrGFP products 
containing DNA sequences coding for Renilla 
reniformis green fluorescent protein (GFP) variants or 
proteins thereof ("Products") requires a license from 
Stratagene. See www.stratagene.com for complete 
licensing information. 

www.stratagene.com 

If you always win, 

it's not gambling 

AdEasy " XL 
Adenoviral Vector System #240010 
BJ5183-AD-1 Electroporation-Competent Cells #200157 
AD-293 Cells #240085 
pShuttle-IRES-hrGFP-1 Vector #240081 
pShuttle-IRES-hrGFP-2 Vector #240082 
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POWERFUL 

With over 10 years experience in detecting proteins 
on membranes, it's no wonder ECLM is the world's 

leading range for chemiluminescent Western blotting. 
With the addition of new ECL AdvanceT, Amersham 
Biosciences offers a complete range of sensitive 
detection reagents made to suit your requirements. 

The Power of ECL 
New ECL Advance is the most sensitive HRP substrate 
available. Together with the unique ECL Advance Blocking 
Agent, which further reduces backgrounds and increases 

sensitivity, ECL Advance is the most powerful solution 
for chemiluminescent Western blotting. It's ideal for 

experiments where the protein of interest is present 
at low concentration, or the primary antibody is limiting. 

ECL is the most cited chemiluminescent reagent 
for Western blotting world-wide. It's the first choice 
for standard sensitivity detection offering rapid and 
economical results. 

ECL PlusTM offers excellent sensitivity, up to 20 times that 
of ECL, with the added advantage of chemifluorescent 

detection on an appropriate fluorescent scanner. 

To enhance your view of powerful solutions 

please visit us at: 

www.proteomics.amershambiosciences.com/ecladvance 

And find out that anything is possible. 

ECL Advance contains Lumigen ? TMA-6, supplied from Lumigen, Inc. Lumigen 
? TMA-6 was developed by Lumigen, Inc. and is exclusively distributed by 
Amersham Biosciences for Western blotting under license from Lumigen, Inc. ECL 
Plus contains Lumigen ? PS-3 supplied from Lumigen, Inc. Amersham Biosciences 
UK Limited Amersham Place Little Chalfont Buckinghamshire England HP7 9NA 
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Evidence forAntibody-Catalyzed Ozone Formation in Bacterial 
? Killing and Inflammation P.Wentworth Jr. et al 
1319 Ozone and hydrogen peroxide, produced from the oxidation of 

water by antibodies, show antibacterial activity in vitro. 
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Complexes by Inositol Polyphosphates X. Shen, H. Xiao, 
R. Ranallo, W.-H. Wu, C. Wu 

Regulation of Chromatin Remodeling by Inositol Polyphosphates 
D.J. Steger, E. S. Haswell,A. L Miller, S. R.Wente, E. K. O'Shea 
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SUMMARIES OF RESEARCH IN THIS ISSUE 

THIS WEEK bn Science 
edited by Phil Szuromi 

Calculating with 
Quantum Cascades 

Cascades of hopping by CO 
molecules on a surface at cryo- 
genic temperatures has been 
harnessed to perform one-time 
logic operations. Heinrich et al 
(p. 1381; see the cover) used a 
scanning tunneling microscope 
(STM) to identify isotopically 
distinct CO molecules on a 
Cu(111) surface through their 
inelastic electron tunneling 
spectra. These molecules were 
then assembled with the STM 
into a chevron pattern. A CO 
molecule at one end was given 
a shove with the STM tip, and a 

ijA ~j a Targeted Vaccination 

Policy-makers have been debating how to 
respond to an intentional release of 
smallpox in the United States. Halloran et 

al. (p. 1428; see the Perspective by Koopman) generated model 
communities of 2000 people, interacting within schools and 
neighborhoods. They looked at the effects of targeted vaccination 
of those in close contact with smallpox cases relative to mass 
vaccination carried out before or after the release event. The pres- 
ence of residual immunity from prior vaccination increased the 
effectiveness of the targeted strategy more than mass vaccina- 
tion. Under all strategies, targeted vaccination prevented more 
cases per dose of vaccine than did 

. I And in Brei 
.d l^ .ISS ;-.- In a mouse 

cascade of induced hops could . (AD), Pfe 
be observed over a period of a . li passive in 
few seconds. Below 6 kelvin, ' -,.::1: beta (AP 
the hopping rates were tem- ^:;:I: . hemorrh 
perature independent but : -:.? neuroinflar 
showed a pronounced isotope tients activel) 
effect, both hallmarks of quan- 
tum tunneling. The authors 
used these molecular cascades to perform computation by assign- 
ing initial and final positions of CO molecules as 0 or 1, respectively. 
They created AND and OR gates, and intersecting patterns with 
multiple inputs could operate as a three-input sorter. a 

Evaporative Losses 
The rate of evaporation from a body of water, like a lake or an 
open pan, is an important parameter of the global hydrological cy- 
cle. Intuitively, the large surface temperature increases of the past 
50 years should have increased the rate of pan evaporation, but 
instead the rate has decreased. Roderick and Farquhar (p. 1410; 
see the Perspective by Ohmura and Wild) attribute this drop to a 
decrease in sunlight caused by an increase in the extent of cloud 
cover, or by greater concentrations of atmospheric aerosols. This 
problem highlights the importance of changes in Earth's surface 
energy balance caused by anthropogenic activities. 

Caught in the Act 

Significant insights into transcription have been gained from struc- 
tural studies on T7 RNA polymerase promoter-bound complexes, in- 
cluding a transcribing initiation complex. However, these studies did 
not address the elongation phase, and, in fact, any extension of the 
DNA-RNA complex beyond 3 base pairs was sterically excluded in the 
initiation complex. Yin and Steitz (p. 1387) have solved the structure 
of a T7 RNA polymerase elongation complex at 2.1 angstroms. The 
complex includes 30 base pairs of duplex DNA containing a transcrip- 
tion bubble and a 17-nucleotide RNA transcript. The amino-terminal 
domain underwent a major refolding compared to the initiation com- 
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plex. This step completely dis- 
rupted the promoter binding 
site and created a channel that 
accommodates a 7-base pair 
heteroduplex and a tunnel that 
surrounds the RNA transcript 
after it separates from the het- 
eroduplex. These factors likely 
account for the enzyme's stabil- 
ity and processivity in the elon- 
gation phase. a 

Express Thyself! 
J mass vaccination. Most T cells that react to self- 

antigens are deleted in the thy- 
mus during development, but 

{ia .. how do a multitude of tissue- 
model of Alzheimer's disease restricted self-proteins find 
er et a. (p. 1379) find that their way to the thymus in the 
nunization with anti-amyloid first place? One proposed solu- 
antibody increases cerebral tion to this puzzle has been 
ge; this is reminiscent of that cells of the thymus also 
mation seen in some AD pa- express certain "tissue-restrict- 
immunized against AP. ed" genes. Anderson et al. (p. 

1395; see the Perspective by 
Ohashi) show that a transcrip- 

tion factor, termed autoimmune regulator or Aire, controls ectopic 
gene expression in thymic epithelial cells. In the absence of Aire, 
mice developed autoimmunity against target organs, such as sali- 
vary gland and ovary, with a corresponding loss of expression of tar- 
get tissue-specific genes by the thymic epithelial cells. aT 

High-Speed Polymer Light Modulators 
Present technology allows encoding of electrical data onto an 
optical carrier at the rate of 40 gigahertz. To satisfy the demand 
for faster communication, links will require increased bandwidth 
and still faster optical devices that can encode the electrical in- 
formation sufficiently quickly. Lee et al. (p. 1401) present work on 
the design and fabrication of poly- A . ignl 

mer electro-optic modulators with c.. .rod 
switching rates in excess of 1.6 tera- GclasSi. 

hertz, providing a possible (although I I.- 
likely temporary) solution to the PMMA!RI : 
traffic bottlenecks that occur on the Gla" in 

information superhighway. A" : .: 7' 

Getting the Shakes While Drying Out? 
The mechanics underlying intermediate and deep earthquakes 
(between 50 to 600 kilometers depth) that occur along subduc- 
tion zones are poorly understood. Dobson et aL (p. 1407; see the 
Perspective by Kerrick) show in laboratory experiments that dehy- 
dration of antigorite generates acoustic emissions at pressures 
and temperatures relevant to subduction zone conditions. Thus, 
deeper earthquakes may originate in dehydration reactions. 

a Published online in Science Express 
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Select a single polymerase blend that gives you everything you need - the new Expand 
High FidelityPLUS PCR System from Roche Applied Science. Amplify fragments up to 
5 kb with a next-generation blend combining our Taq DNA Polymerase with a novel 
protein that mediates proofreading activity but has no polymerase activity of its own. 
f Improve PCR yields: Obtain more product from smaller amounts of 

template (Fig. 1). 
f Perform high-fidelity applications (e.g., SNP analysis): Achieve 6-fold 

greater accuracy than with Taq Polymerase alone. 
* Avoid false positives by preventing carryover contamination: Incorporate 

dUTP during PCR (Fig. 2), then pre-treat subsequent reactions with Uracil-DNA 
Glycosylase to degrade any carried-over PCR product containing dUTP. Try doing 
that with any other high-fidelity blend or proofreading polymerase! 

Stop compromising your PCR! 
Get everything you need in a polymerase blend from Expand High FidelityPLUs PCR 
System. Learn more by visiting wwwroche-applied-sciencecomAportoday! 

Expard Hitt Supplier A Supplier B Supplier C Supplier D 
MWM 100 5 1 100 5 1 100 5 1 100 5 1 100 5 1 MWM 

Figure 1: Obtain higher yields than with four 
other popular enzyme blends. Human genomic 
DNA template (100, 5, or 1 ng) was used to amplify 
a 4.8 kb fragment from the tissue plasminogen 
activator (tPA) gene under each manufacturer's 
conditions. 

MWM dTTP dUTP dTTP dUTP dTTP dUTP MWM 
_ . . . _ , . . _ , . . _ , . . _ , . . _ , . . 

4.8 kb - 
2.8 kb - 

1.1 kb- 

Expand High FidelityP'Us PCR System 
Figure 2: Amplify longer products with greater 
fidelity and yield when incorporating dUTP 
for subsequent prevention of carryover 
contamination Reactions contain either Taq 
Polymerase (T) or Expand High FidelityP'US PCR 
System (H) and either dTTP or dUTP. 

iE;+ 3 300 242 
3 300 226 
3 300 234 

50 reactions 
200 reactions 

1000 reactions 

Purchase of this product is accompanied by a limited license to use it in the Polymerase Chain Reaction (PCR) process for life science research 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 Applied 
Biosystems or as purchased, i.e., an authorized thermal cycler. 

Expand is a trademark of a member of the Roche Group. c 2002 Roche Diagnostics Corporation. All rights reserved. 

Roche Diagnostics Corporation 
Roche Applied Science 
Indianapolis, Indiana 

Roche Applied Science 
Expand High FidelityPtUs PCR System 

Why Choose Between High Yields, Accuracy, 

and the Prevention of Carryover Contamination? 



CONTINUED FROM 1295 THIS WEEK IN SCIENCE 

Evolution in the Mosquito 
The culmination of a nearly 40-year study by Coluzzi et al (p. 1415) of chromosome in- 
versions in the mosquito species Anopheles gambiae, the principal malaria vector, and 
its very near relatives is presented. Polymorphisms were found in some, but not other 
taxa and populations. The distribution of polymorphisms observed could be related to 
the prevailing ecological conditions, and, in turn, it is of relevance to malaria transmis- 
sion. The authors also found evidence for the ongoing formation of new species. a 

Epilepsy and Excitation Explored 
Human temporal lobe epilepsy is a severe and potentially life-threatening disorder. 
Cohen et al. (p. 1418; see the Perspective by Kohling) recorded from neurons in speci- 
mens from epileptic patients who had undergone surgery for treatment of the disease. 
In a brain area called the subiculum, they observed synchronous discharges reminiscent 
of the patients' EEG records. In a subpopulation of pyramidal neurons from this area, 
GABAergic input was not inhibitory, but rather depolarizing and, therefore, excitatory. 

Holding onto the Transition State 

Many RNA enzymes do not employ metal ions as catalytic assistants and must rely on the 
limited chemical arsenal of nucleic acid bases as compared to the numerous amino acids 
available to their protein cousins. Rupert et al (p. 1421) present two structures that reflect 
the transition state and product state of the hairpin ribozyme, in which vanadate was used 
as the transition-state analog of the pentacoordinate phosphorus formed during the cleav- 
age of a phosphodiester. These results suggest that the ribozyme binds the transition state 
more tightly than either the starting or product states. Transition-state stabilization may be 
more common in ribozymes than in protein enzymes, whose functional diversity favors 
general acid-base catalysis or electrostatic catalysis. a 

Viral Pusher, Cell Junkie 

Kaposi's sarcoma herpesvirus (KSHV) causes B cell lymphomas, as well as blood-filled 
skin tumors in which the virus multiplies along with the tumor cells. Viral infections in- 
duce the host to produce interferon-oc (IFN-oa), a mediator of innate immune responses. 
Chatterjee et al. (p. 1432) show that IFN-a stimulates the KSHV-infected cells to pro- 

duce a mimic of a host cytokine, interleukin-6 
(IL-6). The host's IL-6 binds to two cell surface 

IFN-a 
hL-6 

ISW AutcnOne j receptors, gp80 and gp130, but viral IL-6 

IMnR X ~ ..needs only gp130 to signal the cell. During 
IFN-aR 1^ gpl80 pg30 . other virus infections, IFN-a inhibits gp80 ex- 

.......l bygP8ObYa s pression, preventing IL-6 binding, dooming 
[r t+ r to FNsignaling j the infected cells to death by apoptosis, and 

\Cell cycle arrst, contributing to clearing the host of infection. i_p2t 
Ms.. By contrast, KSHV IL-6 continues to signal 

_n_wJr^ -AL-6the cell via gp130 alone, effectively immor- 
IlFN-aactivatesKSHV vlL-promoteri talizing the cell, and allowing it and the virus 

to proliferate together. 

Surveying the Damage 
Normal cells respond to DNA damage by halting the cell cycle and initiating DNA re- 
pair, thereby preventing accumulation of potentially serious genetic abnormalities. Sev- 
eral proteins are important in controlling DNA damage checkpoints, but details about 
how they cooperate have yet to be worked out. Wang et a. (p. 1435) focused their at- 
tention on 53BP1, a protein originally identified through its ability to bind the tumor 
suppressor protein p53. Inhibition of 53BP1 with small interfering RNA (siRNA) prevent- 
ed the reduction in DNA synthesis and cell cycle progression normally seen after expo- 
sure of cells to moderate levels of ionizing radiation (IR). This change corresponded with 
a partial decrease in phosphorylation of other checkpoint proteins, Brcal and Chk2, by 
53BP1 and the disruption of Brcal foci formation within the nucleus in response to IR. 
53BP1 therefore appears to play a direct role in preserving genomic stability through 
the regulation of checkpoint control signals and DNA repair machinery. aX 
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capability. 
But it's so easy, you'll 
use it for everything. 
No cuvettes or capillaries 
At-strength samples 

without dilution 

Very smallfootprint 

The NanoDrop'M ND-1000 

spectrophotometer is so quick and 

easy, you'll use it for all your samples. 
Simply pipette a sample directly 
onto the measurement surface. 
The sample is drawn into a column 
between two optical fibers to 
establish the measurement path. 
After measurement is complete, a 

simple wipe and you're ready for 

your next sample. 

NanoDrop ND-1000 for 
all UVNis measurements, 
including: 
* nucleic acids 

(even at 3500 ng/l) 
* fluorescent-dye labeled 

microarray samples 
* proteins 
* cell cultures 

* full spectrum analysis 
(220-750 nm) 

Visit our website fr 
demonstration= video, ,, 
testimonials, and 
full specifica 

www.nanodrop.com 

f NanoDrop 
Technologies 

Rockland, Delaware USA 
Telephone (302)984-0334 
?2002 NanoDrop Technologies 

www.sciencemag.org SCIENCE VOL 298 15 NOVEMBER 2002 

I 



We Just Made It Easier. 

Conduct Relevant Cell Research Like Never Before! 

Q3D Clonetics" and Poietics" Cell Systems from Cambrex give you the relevant cell models to do the research you've 
always wanted to do. These four new cell systems join our large and growing family of normal human cell systems, stem cell 
systems, and innovative cell biology tools to support your research goals. 

0 Human Osteoclast Precursor Cell System 
Generates confluent monolayer of multinucleated 
functional osteoclasts. 

Actually resorbs bone after only seven days in culture. 

0 Human Skeletal Muscle Myoblast Cell System 
Produces multinucleated, fused myotubes. 
Normal human cells with optimized media for superior results. 

O Primary Hepatocyte Systems 
Rat, Cynomolgus or Rhesus hepatocyte systems avaialable. 

Cryopreserved, fresh suspension or plated cells are available 
when you need them. 

0 Human Preadipocyte Cell System 
Up to 100% of precursors differentiate into functional 
adipocytes. 

AdipoRed? intracellular lipid accumulation reagent available. 

Cambrex, the source for Clonetics" and Poietics cell systems, BioWhittakeJr classical media, SeaKemn and NuSieve" agarose, and PAGErS precast gels. 

For more information contact us at: 
www.cambrex.com 
U.S. 800-521-0390 Europe 32 (0) 87 32 16 11 
?2002 Cambrex Bio Science Walkersville, Inc. Innovation. Experience. Performance. 



Introducing the four-capillary, upgradable 
ABI PRISM-' 3100-Avant Genetic Analyzer. 
Take the first step to fully automated sequencing and fragment analysis with 
the affordable 3100-Avant system from Applied Biosystems. It delivers the proven 
walk-away performance of the industy's leading high-throughput sequencing 
systems, with acquisition and operating costs tailored to the basic research lab. And 
since you can upgrade from 4 to 16 capillaries as your sample volume increases, 
the more your research progresses, the more you'll get from your system. Get started 
here at http://info.appliedbiosystems.com/3100avant or call 1.650.638.5800: 

BiApplied Biosystems 

*US toll-free: 1.877.287.5700. 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. Applied Biosystems, ABI PRISM and its design are registered trademarks, and AB (Design) and Applera are trademarks of Applera Corporation or its subsidiaries in the US 
and certain other countries. For Research Use Only. Not for use in diagnostic procedures. ? 2002 Applied Biosystems. All rights reserved. 
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ACO UTAut Ion 

Recovery. Speed. Pick two. 

Introducing Amicon? Ultra, the next stage in centrifugal 

filters. They combine low-binding UltracelTM ultrafiltration membrane with our 

new vertical design. The result? Ultra-fast sample processing, recoveries >90% 
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and capability for very hih concentration 
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i] nience you could ask for. For example, direct 
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TIME (min) 

TI,M^,,E.^?.?^^ ^ (mn pipette sample access saves time, and eliminates 
10-20 min. spin time, with recoveries typically >90%. 

a processing step. They're transparent, so you can see your concentrate. 

And they're compatible with all rotor types, fully-assembled and ready- wi p 

to-spin. You say you want an evolution? Try Amicon Ultra. Call or visit 

www.millipore.com/amicon. 
U.S./Canada: 1-800CMILLIPORE; Austria: (011877 89 26 42; Belgium: 02 726 88 40; Denmark/Iceland: +45-7010 0023; Finland: (09)804 
5110; France: 01 30 12 70 70; Germany: 06196/494 111; India: (801839 63 20; ltaEy: 02-2507 8272; Japan: +81 3 5442 9719; 
Netherlands: 076 502 2000; Norway: 22 67 82 53; Spain/Portugal:+34-91 728 39 60; Sweden: 08-628 6960; Switzerland: (01)908 30 68; Register online 

U.K./lreland: +44(0)1923 81 33 65; Other Eu /C.l.S./Mid East/Africa: +33 388 38 95 36; Other countries: FAX +33 388 38 91 95. for a trial pack. 

Millipore, Amicon and Ultracel are trademarks of Millipore Corporation. ? 2002 Millipore Corporation. All rights reserved. 



We develop innovative pharmaceuticals - from prevention to therapy. 

Our Challenve is Life 

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. 

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

So that health 

doesn't depend on age. tAven tis 
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For forty years, one name has been synonymous with 

quality and reliability in cell culture media, sera, and reagents. 

GIBCOTM products. Inspiring confidence since 1962. 

rBCOTOM 
Invitrogen Corporation 

United States Headquarters: European Headquarters: 
Invitrogen Corporation Invitrogen Ltd 
1600 Faraday Avenue Inchinnan Business Park 
Carlsbad, California 92008 3 Fountain Drive 
Tel: 1 760 603 7200 Paisley PA4 9RF, UK 
Tel (Toll Free): 1 800 955 6288 Tel: +44 (0) 141 814 6100 
Toll Free Fax: 1 800 331 2286 Fax: +44 (0) 141 814 6260 
Email: tech@service@invitrogen.com Email: eurotech@invitrogen.com m /gibco 

These products are for research use, and where appropriate, as raw material components in further cell culture manufacturing applications. They are not intended for human or animal diagnostic, 
therapeutic, or other clinical uses, unless otherwise stated. ? 2002 Invitrogen Corporation PAS02-077MS 



GIBCOT Chemically-Defined Nutrient Media 
Contains No Components of 
Animal or Human Origin, Providing 
Unrivaled Consistency 

When you're choosing nutrient media 
for growing cells that may ultimately 
be used in genomic, clinical research, 
or biopharmaceutical applications, 
there's no room for compromise. 

That's why you should be aware that 
some commercially available nutrient 
media labeled "chemically-defined" 
actually contain proteins. 

GIBCOT CD media are both chemically- 
defined and protein-free in the truest 
sense. They contain no components of 
animal or human origin: no proteins, 

hydrolysates, or elements of unknown 
composition. All components have a 
known chemical structure. Because they 
offer the highest degree of definition 
of constituency, these innovative 
media provide unrivaled consistency 
and reduce the possibility of 
contamination by adventitious agents. 

These media are optimized to 
minimize adaptation time from 
existing culture and to simplify 
the scale-up process. 

* CD Hybridoma Medium 
* CD CHO Medium 
* CD 293 Medium 

Opti-MEM? I 
Reduced Serum Medium 
Ideal for Vaccine and Virus Production 
Reduce serum requirements by at 
least 50% with Opti-MEM? I Reduced 
Serum Medium, a preferred medium 
for virus production. Highly versatile 
Opti-MEM? decreases dependence 
on serum while producing virus yields 
equivalent to or better than those 
produced by classical media plus serum. 

Neuronal Culture Products 

Improve Growth of Primary Neurons 
Connect with media, supplements, and 
growth factors expressly developed to 
advance neuroscience research. 
Neurons grown in GIBCOTM media 
facilitate better control in studies of 
development, mechanisms of signaling, 
electrophysiology, pharmacology, 
plasticity, in vitro growth requirements, 
gene expression, and neurotoxicity. 

GlutaMAX? Media 

Prevent L-glutamine Degradation 
Avoid instability. Use GlutaMAX" 
Media in cloning assays, toxicity 
testing, high-density bioreactors, 
and metabolic studies. 

* Prevent L-glutamine decomposition 
* Available in many widely used 

media formulations 
* Minimize toxic ammonia build-up 

* Promotes growth of a wide variety 
of mammalian cell types 

* Significantly reduces serum 
requirements 

* Extends the useful life of a 
serum batch 

* Suitable for growth and maintenance 
of adherent and suspension cultures 

* Neurobasal? Media meet the 
neural cell's special requirements 

* B-27 Supplements in three 
application-specific formulations 

* N-2 Supplement 
* G-5 Supplement 
* Neurotrophins and other 

growth factors 

www.invitrogen.com/gibco 
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For a complete selection of imaging systems, look to Bio-Rad. 
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Imaging never looked better. Single or multicolor fluorescence, chemiluminescence, chemifluorescence, isotopic, 
or colorimetric. Gels, film, or blots. For proteomics to genomics and everything in between, Bio-Rad has an imaging 
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VersaDoc'"' Imaging Systems * * 

a multi-user network. Give your samples 
GS-800'" Calibrated Densitometer * 
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From arrays, to PCR, to gene expression systems, Clontech continues to 
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As an integral part of BD Biosciences, we back our products with over 
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on us to provide innovative tools, systems, and solutions to support the 
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Akt, ERK, JNK & p38 MAPK phosphoELISAsT 

Tools for kinase network exploration. 

BioSource phosphoELISATM* Advantages 

) Quantitative 

> -10x more sensitive than Western blotting 

* Kits contain all reagents needed 

> 96-wells, 8-96+ results, 4 hours 

> Fully optimized 

> Normalize results with Total Protein ELISA 

phosphoELISA"' Kits*: 
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Akt [pS473] 
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p38 MAPK [pTpY180/182] 
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Rb [pT821] 
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Solid Performance 
p38 MAPK Phospho and Total p38 MAPK ELISAs 
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Solid Results 

Coming soon! Src & p53 phosphoELISAT kits 

Total Target Protein ELISAs 
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Cell lysates from Jurkat cells treated with various con- 
centrations of anisomycin were tested with Total p38 
MAPK ELISA (Cat.#KHOO061), phospho p38 MAPK 
ELISA (Cat.#KH00071) and Western blotting. The 
data show excellent correlation between ELISA and 
Western blotting. 

Visit www.biosource.com for a complete product menu 

BioSource USA BioSource Europe 
800.242.0607 +32.67.88.99.99 

www.biosource.com <* BIOSOURCE 
INTERNATIONAL 

* Patent pending 
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Has your job search got you tongue tied? Sure, you can spend a few days 
mailing resume after resume, but why not spend a few minutes at 

ScienceCareers.org. Every week you'll find hundreds of job postings, 
employer profiles, a resume/CV database and an e-mail alert service that 
will bring jobs directly to you and take your career to a higher level. 
With ScienceCareers.org you've got the career search nightmare licked. 
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AAAS 

Don't miss this year's AAAS Annual Meeting! 

13-18 February 2003 * Denver, C0 * For full details: www.aaasmeeting.org 
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Eighty-seven of the most distinguished members of 
the nascent American scientific community attended 
the first AAAS meeting on September 20, I848. 
This occasion marked the founding of a national 
forum linking scientists scattered throughout the U.S. 

More than 150 years later, AAAS works for 
scientists across America and around the world. 
International programs foster global cooperation. 
Project 206I sets science education standards. 
The weekly journal Science publishes seminal 
research. Other programs promote sound 
science policy. 

Today, 143,000 AAAS members and weekly 
subscribers share your passion for advancing 
science and serving society. Join us. Together 
we can do even more. 

To join AAAS or renew your membership, access 

join.aaas.org or call in the U.S. 202-326-6417 or 
international +44 (o) 1223 326 500. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
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