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COVERMolybdenumdioxide nanowires (300 nanometers in diameter)Science were electrodeposited from an aqueous solution onto this graphite sur-
face, where each nanowire is formed at a preexistingdefectAfter reduc-
tioninhydrogengas, metallicmolybdenumnandres areobtained.These 

www.sciencemag.org nanowirescanthen be embedded in a polystyrenefilm and lifted off the 
surface intact, creating the potentialfor applications in microelectronics 
and chemicalsensors. [Scanningelectronmicroscopeimage:M. P. Zach] 
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I THIS 
PI 

PARITYVIOLATION AND STRANGE 
MAGNETISM 

The magnetic properties of protons find 
widespread use in techniques such as 
magnetic resonance imaging, but there 
remains a lack of understanding of the 
fundamental physics underlying the gen-
eration of the proton's magnetic moment 
based on its internal structure. Hasty et 
ai. (p. 2117; see the Perspectiveby Rosner) 
used the preferential scattering by pro-
tons of electrons with particular polariza-
tions to probe strange quark interactions 
within the nucleus. Their results place 
constraints on the contribution of the 
strange quark-antiquark interactions to 
the proton magnetization to be -0.1 & 
5.1% of its total. The authors also present 
evidence for the existence of the anapole 
moment of the proton. 

DENSELY PACKED MAGNETIC 
NANOWIRES 

One route for making metallic nanowires 
is to grow them electrochemically in a 
nanoporous template. Although several 
types of templates can be made, it is of-
ten difficult to create templates that have 
narrow pores that are also closely and 
regularly spaced. Thurn-Albrecht et al. (p. 
2126;see the news story by Service) field-
aligned micrometer-thick block copoly-
mer films of poly(methy1 methacrylate) 
(PMMA) nanocylinder arrays within a 
polystyrene (PS) matrix; ultraviolet expo-
sure removed the PMMA and cross-linked 
the PS. They could then grow densely 
packed, high-aspect ratio nanowires af 
copper or cobalt (-2 x 10" wires per 
square centimeter) and observed en-
hanced coercivities for the ferromagnetic 

cobalt wires compared with a continuous 
cobalt film of the same thickness. 

NANOWIRES READY FOR 
LIFT-OFF 

Flexible wire interconnects for nano-
devices appear to be in reach. Zach et ai. 
(p. 2120; see the cover) have made 
molybdenum wires on graphite that 
range from 15 nanometersto 1 microme-
ter in diameter and are half a millimeter 
in length. They could control the wire's 
diameter during its electrodeposition as 
an oxide, which was later reduced to the 
metal with hydrogen. The wires can be 
lifted off in polystyrenefilms and exhibit 
metallic conductivity-and they can be 
bent like the bulk metal. The method is 
applicable to  other non-noble metals 
such as nickel. 

B E ~ E RAFTERA 
STRETCH 

One potential use for self-assembled 
monolayers is as coatings for the tailoring 
of wetting behavior. However, for some 
materials, such as elastomeric silicones, it 
has proven difficult to  generate sufficient 
attachment points for molecules t o  
achieve packing densities high enough to 
change their surface properties. Genzer 
and Efimenko (p. 2130) show that by 
first stretchinga silicone and then gener-
ating additional surface hydroxyl groups 
wi th ultraviolet l ight  exposure and 
ozone, they could create high surface 
densities of semifluorinated hydrocarbon 
chains. The treated silicones retained 
high hydrophobicityand avoided surface 
reconstruction even after being stored 
under water for a week. 

w n g  and life-span are still poorly understood aspects of basic biology, although it is 
videly acceptedthat geneticfactors play a role.To identifyspecific genes that influence 

t ..life-span, many researchers have tumed to modelorganisms such as yeast, worms, and 
& A  5 flies. Rogina et aL (p. 2137;see the news story 

by Pennisi) have found that altered expression 
of a singlegene inthe fruii fly Drosophiila near-
ly doubles the life-span of the flies without ad-
verse effects on fertility or physical activity. 
This gene, called lndy (for I'm not dead yet), : 
encodes a proteinwith sequence homology to 
mammalian sodium dicarboxylate cotrans-
porters, transmembrane proteins that trans-
port Krebs cycle intermediates across the plas-

ma membrane. Based on this sequence homology and the gene's expression pattem in 
the flies, the authors postulatethat lndy affects life-spanby altering absorptionand uti-
izationof metabolites,perhapscreatinga metabolicstate similar to caloricrestriction. I 

TWISTING AND PUSHING 
The bacterialflagellumis composed of sub-
units that are inserted at its tip. The basic 
mechanism of growth involves the transfer 
of subunitsthrough a hollow channel along 
the flagellum, but how assembly at the tip 
is controlled has not been obvious.Yoneku-
ra et al. (p. 2148; see the Perspective by 
Macnab) evaluated the process using im-
age reconstruction of electron micro-
graphs.Their resultsyield startling informa-
tion on how the cap structure at the tip of 
the flagellum appears to rotate to allow 
the insertion of new subunits while always 
maintaining at least one point of contact 
with the flagellum. 

LESSONS FROM ARABIDOPSIS 
GENOMICS 

Analysis of the genome of the tiny Ara-
bidopsis plant is revealing new insights not 
only into plantsand their evolution,but also 
into relations across kingdoms of organisms 
(see the Policy Forum by Somervilleand the 
news stories by Pennisi and Mlot). The tran-
scription of certain genes changes in a regu-
lar pattem throughout the circadian cycle. 
Harmer et al. (p, 2110) analyzed 8000 Ara-
bidopsis genes with oligonucleotide mi-
croarrays and found that about 6% showed 
daily cycles of expression. Entire metabolic 
pathways exhibit coordinated circadian 
rhythms of their components. In this com-
parative survey of genomes, Riechmann et 
al. (p. 2105) analyzedmajor families of tran-
scription factors. Comparisons of whole-
genome sequences from Arabidopsis, 
Caenorhabditis elegans, Drosophila, and 
yeast show that some families of transcrip-
tion factors are heldincommon across king-
doms, whereas other families appear to b e  
long to only one kingdom. For those factors 
that are represented in all of the kingdoms, 
the DNA binding domain shows the most 
similarities-but these factors can show di-
vergent functions. A comprehensiveanalysis 
of theArabidopsis genome byVision et al. (p. 
2114) shows that this tiny plant went 
through an age of multiple, large-scale 
genome duplications before settling down 
into its current phase of relative stability. 
Chromosome fusions, inversions, and 
translocations have also helped shape the 
currentArabidopsisgenome. 

BACTERIALCELL CYCLES 
The array of genes that are expressed dur-
ingthe life cycle of a cellcan be pictured as 
a complex genetic circuit. Laub et al. (p. 
2144) provide a global survey of the part of 
that circuit that is expressed duringthe cell 

COMINUED ON PAGE 2031 
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CONTINUED FROM PAGE 2029 

cycle of Caulobacter crescentus, a bacteri-
um that differentiates during the course of 
its life.Out of nearly 3000 genes, 553 show 
cell cycle regulation.Temporal controls over 
genes involved in specific cell functions and 
coordinate regulation of proteins that are 
part of complexes were also observed. CtRA 
was shown to be a central regulator of the 
cell cycle in experiments with overexpress-
ing or loss-of-function mutants. A histidine 
kinase and two RNA polymerase sigma fac-
tors were identified as possible regulators 
of early S phase. 

BRAIN-BUILDINGMHCS 
In some ways, the nervous system and the 
immune system solve similar problems: 
They both have to distinguish and respond 
to an extremely large array of input from 
the external world, and both are exceed-
ingly complex. Huh et al. (p. 2155; see the 
news story by Helmuth) show that class I 
major histocompatibility complex (MHC) 
molecules, used by the immune system to 
respond to antigens, are also necessary for 
accurate assembly of the brain. In mice ge-
netically deficient for class I MHC 
molecules, the neural connections between 
the retina and their targets in the central 
nervous system are abnormal. Long-term 
potentiation, a form of cellular learning, is 
enhanced, and another form, long-term de-
pression, is eliminated. The diversity and 
specificity of class I MHC molecules makes 
them attractive candidates for a role in es-

1975. It has been difficult to understand 
the causes of this overall rise, partly be-
cause anthropogenic forcing by fossil fuel 
combustion has grown steadily during 
that interval and partly because i t  was not 
as important a forcing factor in the first 
half of the century as in the second. Stott 
e t  al. (p. 2133; see the Perspective by 
Zwiers and Weaver) have used a state-of-
the-art climate model, HadCM3, to exam-
ine the reasons for this increase. An en-
semble of four simulations of the last 140 
years indicates that a combination of nat-
ural cl imate variations and human-
induced variability can explain the ob-
served temperature rise, and that most of 
the multidecadal-scaleglobal variations are 
not due to internal variability of Earth's cli-
mate system, but are externally forced. 

DENDRITICCELLORIGINS 
The expression of CD8u-a cell surface 
molecule ordinarily found on cytotoxic T 
cells-has long been used to discriminate 
between two anatomically and function-
ally distinct subsets of dendritic cells 
(DCs). Much debate has revolved around 
whether each class of DC is derived from 
a discrete lineage of progenitors. I t  has 
been proposed that CD8a- DCs are de-
rived from a myeloid progenitor and that 
the less abundant CD8ut DCs are lym-
phoid in origin. Thus, some of the differ-
ences in physiology of these cells have 
been attributed to these alternative path-

tablishingneural connections. ways of development. Using transfer of 
clonogenic common myeloid progenitor 

GETTINGWARMER cells, Traver et  al. (p. 2152) demonstrate 
Global annual mean near-surface air tem- that both CD8a+and CD8a- can develop 
perature increased during the 20th centu- from a common myeloid ancestor. The 
ry in two major steps, the first between distinct biology of each type of DC must 
roughly 1910 and 1940 and the second depend on factors other than early differ-
(which is sti l l  continuing) after about ences in lineage commitment. 

T E C H N I C A L  C O M M E N T  SUMMARIES 

Genetic Polymorphism in The full text of these comments can be seen a t  
CX3CR1and Risk of HIV Disease w.sciencemag.org/cgi/content/ful1/290/5499/2029a 

Faure et al. (Reports, 24 March, p. 2274), in a study of French Caucasian patients from 
three HIV-infected cohorts, found that patients homozygous for a specific single nu-
cleotide polymorphism (SNP) in the chemokine receptor CX,CRl-which is also a core-
ceptor for human immunodeficiency virus (HIV)-progressed to AIDS more rapidly than 
did those with other haplotypes. In a comment, a group including the senior author of 
the Faure et al. study report that they were unable to confirm these associations in a 
subsequent study of three NorthAmerican cohorts. They suggest a number of possible 
explanations for the discrepant results, including the comparativelysmall number of pa-
tients homozygous for the suspect allele in both studies and known compositional dif-
ferences (in characteristics such as gender, HIV risk category, and median length of pa-
tient follow-up) between the French and North American cohorts. "Nonetheless," the 
comment authors conclude,the results of the two studies,"taken together, do not sup-
port a clear and consistent role for CX,CRI in HIV pathogenesis." 

www.sciencemag.org SCIENCE VOL 2 9 0  15 DECEMBER 2 0 0 0  
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PCR process IS conveyed expressly or  hy lrnpljcatmn to the purchaser by the purchase of thlr product 

" Patelltr psndlng 
See u e b  
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PCR 1 
v 

TAP Pr imary  fragment 

Step 2 CombineTap Express'" kit components 

TAP^^ Pr imary  fragment 
mmn-

Gene of lnterest 

P vTAP Express'" Promoter TAP Express Term~nator 

mzm nz!nm 
TAP Express" 5' Pr~mer TAP Express'" 3' PrimerPCR 4 

TAP Express" fragment -
TAP Express" Promoter Gene of lnterest TAP Express" Term~nator 

Delivery 

Step 3 

Transfect using provided Inject d~rectly into 
GenePORTER" reagent animals for in vivo studies 
for in vitro studies 

Rapid Gene Expression System 

X 



i Sometimes extraordinary ideas 

are triggered by an ordinary dog 


@ According to legend, in 1898 Ivan Pavlov observed his dogs 
salivating before being fed. Further studies led to his famous 

Dynamic Search is a novel method for retrieving relevant scientific information on the 

Internet. It is an interactive process that assists you in your search for facts and knowledge. 


I 

Every time you interact with Dynamic Search you improve its functionality and participate 
I 

I in a community of brains without borders. 

We will bring you daily news from all disciplines of science. Our editors continuously 
scan world literature to keep you updated on all major developments, and each news 
headline is linked directly to the source of information. 

I 

a Find a colleague directory will help you locate scientists all over the world. To maintain 
I 

a high level of security you will need to register before you can access the directory. 
This service is intended for scientists in research departments only, and ali applications Pare subject to approval. The directory will not be available for any commercial purpose. 

I 

I 

The search4science discussion groups are initiated by the users and moderated by 
recognized scientists to maintain quality. We have prepared all the necessary tools for 
starting new discussion groups and invite you to suggest topics of interest and qualified 
moderators. 

www.search4science.com - your scientific gateway to the Internet 
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You Really are Seeing Double... 

subsequent recovery by electroelution...all done automatically! 

High Purity - for fluorescent and Consistent Results - up to 
6 yg of plasmid per lane 

No 
manual sequencing 

Fast - up to 24 preps per hour 
CENTRIFUGATION

Easy Operation - begin prep with 
direct loading of 2 mls bacteria culture Affordable - list price under $8100 STEPS 

Now with Twice the Yield Call to learn how the Mini-Prep 24 
can have you seeing double the vield of plasmid DNA. 

1-800-466-7949 R E S E A R C H  

6195 Cornerstone Court San Diego, C A  92121 Phone: (858)452-2603 Fax (858)452-6753 
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different master mixes and various reaction set 
ups. Samples are ready for use on the Lightcycler 
Instrument or 96-well format thermocyclers. 

For more information on MagNA Pure LC, visit 

Australia Tel.: + 61-2 98 99 79 99 Austria Tel.: + 43-1 27 78 70 Belgium Tel.: + 32-22 47 49 30 Canada Tel.: 800 3 61 20 70 
Czech Republic Tel.: 03 24-62 66 48-9 Denmark Tel.: + 45-36 39 99 58  Finland Tel.: + 3 58-9 52 53 3 3  66 France Te!.: 
+ 33-54 76 76 46 85 Germany Tel.: + 49-6 21-7 59 85 39 Greece Tel.: + 30-16 86 06 00 Israel Tel.: 9 72-66 38 05 69 Italy Tel.: 
+ 39-03 92 47 41 08 Japan Tel.: + 81-3 54 43 52 84 Luxembourg Tel.: 0 03 52-48 248 21 Mexico Tel.: + 52-52 27 89 12 Netherlands 
Tel.: + 31-3 65 39 49 11 New Zealand Tel.: + 64-92 76 41 57 Norway Tel.: + 47-23 37 33 00 Poland Tel.: + 48-2 26 67 91 68 Roche Diagnostics GmbH 
Portugal Tel.: 01 417 17 17 Spain Tel.: + 34-9 32 01 44 11 Sweden Tel.: + 46-84 04 88 00 Switzerland Tel.: + 41-417 99 61 61 
United Kingdom Tel.: 08 00-8 14 63 99 USA Tel.: 800-428 54 33 Roche Molecular Biochemicals 
MagNA Pure LC 1s a trademark of a member of ttie Roche Group. Mannheim, Germany 

L~gtitCycler is a trademark of and Icensed from Idaho Technology, n c .  

C 2000 Roche D~agnostcs GmbH. A rghts resewed. 
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Powerful Protein Biomarker Discovery 
a t  your benchtop ... 

Getting you to answers fast. In days, instead of weeks or 

years. Accelerating your research ...and your success. All 

based on Ciphergen's ProteinChip System. An integrated 

and fully supported platform comprising ProteinChip 

arrays, instrumentation and software. Designed for use in 

any lab, by any researcher. It's the fast and simple way to 

solve the mysteries of the proteome at the benchtop. 

That's why over 100 major pharmaceutical, clinical and 

academic institutions are using it today. Join the club. 

PHERGEN 
The ProteinChip" Company 

Tel (888) 864-3770 (Code 1288) FAX (5 10) 505-21 01 Email: info@ciphergen.com 

02000 C~phergen B~osystems, Inc C~phergcn and Prote~nCh~p are reg~stered trademarks of C~phergen B~osystems, Inc 
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erent sized products expressed using the TNT@ 
uick for PCR DNA System and FluoroTed'" 

en,, in vitro Translation Labeling System. 
gel was visualized using a Hitachi FMBlO II 

nner. Lane 1 no DNA Lane 2 Luciferase control 

IDNA (61kDa), Lanes 3-6 APC (adenomatous poly 
-------- --- - -- posrsEol~)locus PCR products 40-80kDa. 

TVT 4 a ,?q~neredlrademark 01Pro~?eqdCorporal~onFluoroTect is a Irade~rnrko l  Promega Corporallon 
BODIPY . I .cp~sleredtrademark o l  Molecuiar Probes 
FMBlO 1s a :v(:,ctered lrademark ol HUchl  Soh.;are Eng~rleerlgC O , ~ l l l i P ' ,  II d  
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Fast: Data can be obtained in 
minutes, elimtnatingovernight 
exposures associated with r a d i i  
tive-based systems or time con-
suming steps utilized by traditional 
non-isotopic methodologies. 

Convenient: Resultsare based on 'in-gel' 
detection. No requirementsto transfer, fix, 
dry or electroblottingof gels. 

Non-radioactive: Noneofthe safety, reguh-
tory or waste disposal issues asodabd 
with radioactivity. 

Flexible: The system can be usedwith a 
varietyofRbmega~s]rstem 
including: Rabbit Reticulocyte Lysate, TNP 
CoupledT m c f W o M r a m n  Wein, 
Wheat 6erm Exb;rctand E. wNSOExtract 
Sensitive: Comparable to radioactiveand 
traditionalnon-radioadivesystems. 

Promega's new AuoroTect"G9Translation Labeling Systemis the rst of a 
new generationof proteinhbenngsystems 
that eliminates the use of ntdiorsctivity and the 
additional steps associatedwith other non-
radioactive methods. 

The system is based on a l y s i i  charged
tRNA that is labeledat the epsilon position 
of the lysine with the fluorophoreBODIW. 
Fluorescentlysine residueswill be incorpo-
rated into synthesized protelnsdurlng in vitro 
translation reactkm, eliminating the needfor 
rad ioam.  Fluorescently labeled pproteins 
are resolved by SDS-PAGE electrophoresis. 
Detection of the labeled protelns is accom-
plishedin 2-5 minutesdirectly 'ingel' by a 
bser basedfluorescent gel scanner. 

For more informationor to place an order, 
call ustoll free in the USA at 800-356-9526 
or contactyour local branch or distributor. 
For additional technical informationvisl 
Ptomega's web site at 
w m w . p r m @ a . w ~ ~  



i Sometimes extraordinary ideas 

are triggered by an ordinary lamp 


@ According to legend, in 1851 Jea11-Bernard-Leon Fodceulr was 
sitting In a church observing a slowly swinging chanciel~er. 
Further studies led t o  his famous theory of pendulum motion. 

Dynamic Search is a novel method for retrieving relevant scientific information on the 
lnternet. It is an interactive process that assists you in your search for facts and knowledge. 
Every t ime you interact wi th Dynamic Search you improve its functionality and participate 
in  a community of brains without borders. 

We will bring you daily news f rom all disciplines of science. Our editors continuously 
scan wor ld  literature to  keep you updated o n  all major developments, and each news 
headline is linked directly t o  the source o f  information. 

Find a colleague directory wil l  help you locate scientists all over the world. To maintain 
a high level of security you wil l  need to  register before you can access the directory. 
This service is intended for scientists in  research departments only, and all applications 
are subject to approval. The directory wil l  not be available for any commercial purpose. 

I 

The search4science discussion groups are initiated by the users and moderated by 
recognized scientists to  maintain quality. We have prepared all the necessary tools for 

I 

starting new discussion groups and invite you to suggest topics of interest and qualified 
moderators. 

www.search4science.com - your scientific gateway t o  the Internet 
t 

brains without borders 
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BIOMEDCENTRAL 
AND EVERY 
SCIENTIST CAN 
READYOURWORK 

FOR FREE 
"BioMedcentral will be the most significant development for disseminating the 
results of biomedical research in our lifetime. " 
Paul Nurse, Director-General, Imperial Cancer Research Fund 

Publish with BMc and your papers will be: 

available for free online to the whole biomedical community 

peer reviewed and published immediately upon acceptance 

rn cited in PubMed and archived on PubMed Central 

yours - you retain copyright 

Editorial Directorate 

Professor Elizabeth H Blackburn 
University of Cal~forn~a San Francisco (USA) 

-,7 _ i-

Professor Philippe Kourilsky 
Professor of the College de France and 
Dlrector General of the Pasteur Inst~tute (France) 

Paue NUJS 

Dr Paul Nurse 
Director-General of the lmperlal Cancer 
Research Fund (UK) 

' U ' 

Dr Steven E Hyrnan
National of Health, 


Department of Health and Human Services (USA) 


@ i a / i / k  

Professor Joseph Boyd Mar t in  
Dean of the Faculty of Medune at 

Medlca' (USA) 

P+&J YetD 
Sir Richard Peto 
Professor of Medical Statistics and Epidemiology 
at the University of Oxford (UK) 

Professor Marc W Kirschner 
Head of Department of Cell Biology 
at Harvard Medlcal School (USA) 

h0&42Gi% 
Dr David G Nathan 
Pres~dent of the Dana-Farber 
Cancer lnstltute (USA) 

~rofesso; Mitsuhiro Yanagida 
Professor of Kyoto University 
Graduate School of Biostud~es (Japan) 

Mi-
 '4,,-. L'&j/ 

Dr Harold E Varrnus Sir David Weatherall 
President of the Memorial Regius Professor of Medlclne at 
Sloan-Kettering Cancer Center (USA) the University of Oxford (UK) 

SEND YOUR PAPER NOW TO .ht 
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Sometimes extraordinary ideas 

are triggered by an ordinary apple 


@ According to legend, i n  1666 Sir Isaac Newton was relaxing 
under an apple tree in  his orchard. The sight of an apple 
falling nearby prompted his theory of gravity. 

i @ Dynamic Search is a novel method for retrieving relevant scientific information o n  the 
, Internet. It is an interactive process that assists you in your search for facts and knowledge. 
I 

I Every t ime you interact with Dynamic Search you improve its functionality and participate 

in  a community of brains without borders. 
I 


We will bring you daily news f rom all disciplines of science. Our editors continuously
I 

I scan wor ld literature t o  keep you updated on all major developments, and each news 
headline is linked directly to  the source of information. 

I 


Find a colleague directory wil l  help you locate scientists all over the world. To maintain 
I 


a high level of security you wil l  need t o  register before you can access the directory.
I 


This service is intended for scientists in  research departments only, and all applications 
I 


are subject to  approval. The directory wil l  not be available for any commercial purpose.
II 

6 
,
I 

The search4science discussion groups are initiated by  the users and moderated by  
recognized scientists to  maintain quality. We have prepared all the necessary tools for
I 

starting new discussion groups and invite you to  suggest topics of interest and qualified, 

I 
 moderators. 
I 


I 

I www.search4science.com - your scientific gateway to  the Internet 
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i Sometimes extraordinary ideas are 

triggered by an ordinary bathtub 


@ According t o  legend, in 250 BC Archimedes was stepping into 
his bath when he saw the water level rise. This observation 
prompted his famous theory of buoyancy. 

Dynamic Search is a novel method for retrieving relevant scientific information on the 
Internet, It is an interactive process that assists you in your search for facts and knowledge. 
Every time you interact with Dynamic Search you improve its functionality and participate 

I in a community of brains wi thout  borders. 
I 

We wi l l  bring you daily news f rom all disciplines of science. Our editors continuously 
scan wor ld literature to  keep you updated o n  all major developments, and each news 

I headline is linked directly to  the source of information. 
, 

Find a colleague directory wil l  help you locate scientists all over the world. To maintain 
I 

a high level of security you wil l  need to  register before you can access the directory. 
, 	 This service is intended for  scientists in  research departments only, and all applications 

are subject to approval. The directory wil l  not be available for any commercial purpose. 

I 

The search4science discussion groups are initiated by  the users and moderated by  
recognized scientists to maintain quality. We have prepared all the necessary tools for 
starting new discussion groups and invite you to  suggest topics of interest and qualified 
moderators. 

I 
I www.search4science.com - your scientific gateway to  the internet 
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Performing 2D-PAGE analysis is certainly one 
o f  the most challenging approaches t o  large- 
scale proteomics today. Ever wondered how 
t o  get rid of gel warps, uneven runs, or 
fluctuating currents? And o f  course, the 
analysis bottleneck ... Well, these are on1 a 
few of the factors you need not worry aLout 
anymore. 

23 - High-throughput 2D-Gel Analysis 
Application from Cornpugen 

The 23 revolution 

)	23 means up t o  four anal ses per hour, 
minimizing manual spot dhtection and 
landmarking'. 

)	23 is a mathematically exact solution, analyzing 
ALL data, making no assumptions, and taking 
no shortcuts. 

)	Differential expression is computed directly, 
eliminating the need t o  rely on background 
estimation and spot quantitation. 

)	Advanced, interactive data mining capabilities: 
Rapid identification and graphic representation 
of proteins, based on spot variability, ug: or 
down-regulation, gel presencetrepeata ~ l ~ t y ,  
and more. 

Let 23 enhance your ZD! 
23 is available for free beta download 
and orders at www.2dgels.com 

Try online 23 analyses at 
www.labonweb.com 

brings r rits 1 ultiple 2D-gel images 

as never before 

your two  colors, 

project 

back to 

focus. 


I" 13  is clearly anle of the most irnp ~:~rtanttechnical advances for 
I lroteornics in many years." 
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Drug Discovery Research ( C l~n~ca lScreen~ng 

V v 
TRF 

BRIGHT, SENSITIVE, VERSATILE, 
I SIMPLElll TRF 

Now you can achieve glowing results with TRF 
(time-resolved fluorometry). For over trvo decades, 
PerkinElmer Life Sciences has led the way in develop-
ing new technologies (DELFIA and LANCE ") for 
versatile labeling and sensitive detection based on TRF 
for proteins, nucleotides, and small molecules. Using 
>11 i ;1 I l  I ~ I I [ I I ~ I I I I I I ~I I ~ t * l < i t ~ > i  

(ELI.5111..I'\J.< 8 1 1 i l  rlv, \vi[11 
I , \(  14lvnr \c .n ;~~i \I [ \ . .  TRI' 
l i l l ~ t l l l l l u ,11.1hnr~log! I ,,n 
L I P  i ~ w t lto tltstt~cr ;~n,~l\ . l t .  
.I< !O\Yd5 ( 1 .  1 f l l l  ,I. 111 

,,Cltlitic.n.n :~~l l .p l r  
I hc,lnrc.: ( . in ,<I+,he 11i+tl 
i l l  <I 111~11liplo\lorl~~<a[ 

The excellent t e m ~ o r a l  1 ,) OF ly $a . I 
and spectral resolution Lan,nandeChe,a,erI Iof our lanthanide chelates 
pro\ ide high sensltlvitv 
and make them an 
excellent alternative to 
radioisotope labeling 

Long fluorescence 
decay after excitation (up  to a millisecond) al lo~vs 
time-delayed signal detection (e.g.. 50 microseconds) 
to virtually eliminate background. 

Large Stokes shift (e.g.,ex, and em. for the Eu-chelate 
are -340 n m  and -615 nm respectively) minimizes 
crosstalk, resulting in a high signal-to-noise ratio. 

PerkinElmer Life Sciences offers you a choice of 
lanthanide chelates. For example, Isothiocyanate (ITC), 
dichlorotriazine (DT),and iodoacetainide (IA) activated 
chelates are good for labeling free amino or sulfhydryl 
groups on  proteins and modified nucleotides. Our \V1 
arid \V8 series chelates are designed for homogeneous 
(LANCE) assays. In addition, we  provide many 
lanthanide chelate labeled products for assay develop-
ment and HTS, as ~ v e l las services for labeling and 
purification. 

To shed more light on  \\.hat PerkinElmer and TRF can 
do for you. call 1 800-551-2121, or order online at 
~v~v~v.perkinelmer.com/wallaconline. 

PerkinElmerr" 
life sciences. 

Worldwide Headquarters: PerknEImer L i e  Scences 5 4 9  Albany Street Boston MA 021 18-2512 USA 1800) 551  2121 

Image bv Mark Tamal t r /Mas t~r f l i eDELFIA is a r ~ g i s t e r r dt r a d ~ m a r kand LANCE 1s a trademark of PerblnElrrrrr. Inr. 0 2000 PrrbtnElrner In<. 
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'$.~mber number. 

Call (202) 326-64 17 or send email to d you're on your way to the 
membership2@aaas.org with any questions 11-text access to Science Online 

at you've been missing! 

AMENCANASSOCIATIONFORTHE 
ADVANCEMENTOF SCIENCE 

1200 NEW YORKAVENUE, NW 
WASHINGTON. DC 20005 



Science has the keys. 

Just go t o  sciencecareers.org and use the premier 

scientific web site dedicated t o  helping scientists 

f ind top  quality jobs i n  the l i fe sciences industry. 

It's easy, and free. 

Whether you're looking for job  postings from top  

pharmaceutical and biotechnology organizations, a 

Resume/CV database, our Job Alerts service, or 

career advice, sciencecareers.org. gives you a l l  the 

keys you need t o  discover your future. 

Science @ 

C A R E E R S  * 

http:sciencecareers.org


Then look here... 
www.sciencecareers.org 

Science Careers delivers the 
most comprehensive listing of career 
opportunities in science every week. 

Job Search allows you to browse 
job listings or target your search 

a Job Alerts delivers e-mail job 
announcements matching your 
job search criteria 

a Employer Profiles provides 
overviews of major employers 
Advice and Perspectives offers 
expert career advice and 
highlights hot disciplines 

a Meetings and Announcements lists 
important scientific events 
Academic Connections provides 
online graduate program information 

ScienceCareers 
www.sciencecareers.org 

t h e  s e c r e t  
f~cmolaf o  

Circle No. 11 on Readers' Service Card 



2001 GENOME SEMINAR 

Beyond the Human Genome 
SATURDAY, FEBRUARY 17 AND SUNDAY, FEBRUARY 18, 2001 SAN FRANCISCO, CA 

The recent seauencing of the human genome, although 
it represents an enormous landmark in the history of 
science, is not the end but the beginning of a new era 
of research. From microarray technology to DNA vac-
cines to taking the first steps into the new frontier of 
proteomics-this two-dayseminar explores the new 
kinds of research that will be possible and the new 
technologies beingdeveloped. 

Organized by I.CraigVenter, Celera Genomics, Claire Fraser, TlGR and 
Barbara jasny, AAAS and Science 

The 2001Genome Seminar is co-sponsoredby AAAS, Science Magazineand 
The Institute for GenomicResearch (TIGRI 

Among the topics to be addressed are: 
whole genome sequencing 
comparative genomics regulatory regions 
proteomics 
microarrays 
SNPs 
functional genomics 
genetic networks 
pharmacogenomics 
artificial~hrornosomes 
DNA patenting 
genetic discrimination 

The Genome Seminar is only one of the exciting TOPICAL LECTURERS: 
events of the AAAS Annual Meeting. Among the Rita Colwell, National Science Foundation 
many leaders of science and research scheduled 
to speak throughout the Annual Meeting are: Troy Duster, University of California-

Berkeley, Human Genetic Technologies
PLENARY LECTURERS: and Taxonomies: Old Wine in New 

I. CraigVenter, Celera Genomics, Corp Bottles and New Wine in Old Bottles 

Francis Collins, National Center Donald Kennedy, Stanford University and 
for Human Genome Research Science Magazine, New Tests for Science 
Karen Stephenson, NetForm and Neat Lane,* Assistant to the President 
Anderson School of Management, UCLA for Science and Technology, The Grand 

Challenges of Nanotechnology 

"invited. not yet confirmed 

FOR MORE INFORMATION: 
AAAS Meetings Department Register Now!
E-mail: aaasmeeting@aaas.org 

AAAS Phone: 202-326-6450 www.aaas.org/meetings 
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Get your personal 

package and be eppy! 

Your eppendorf supplier is pleased to offer you a choice 


of finely tuned personal packages that are sure to make 


you smile! 


Call your eppendorf supplier for details or visit our 

webpage www.eppendorf.com/getpersonal today! f 
E 

Valid from January 1, 2001 to March 31, 2001 p 
m 

m 


eppendorf 

,In touch with life 

Eppendorf AG ,22331 Hamburg . Germany 

www.eppendorf.com/getpersonal , U.S.  only: Phone: 800-645-3050 
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A DIVERSE WORLD REQUIRES 

EXCEPTIONAL TRANSLATORS. 

The Human Genome Project marbs Genechip arrays contain vast quantities of 
the beginning of what wil l  truly b ~ ?  genetic information where hundreds of 
a Genc:ic Age. Understanding the' - thousands of experiments can be performed -I 	 : genet~c code may save and exten(l at the same time. 
llves In ways we can only Imaglnc. Many fields are poised to  benefit from this 
But first, the masslve amounts of technology. Already, leading pharmaceutical 

data produced by t h ~ s  extraordlnzry and academic researchers use Affymetrix 

effort r i us t  be translated Into technology to  understand gene function, 
uncover medically relevant genetic variations 

will help scientists improve the and design targeted therapeutic products. 
quality of our lives and understand both how we are Yet, we have only begun to  tap the potential. 
alike-and how we di f fer  Generating this informati I n  In the future, we can expect researchers 

requires exceptionally powerful tools. throughout the world to  become fluent 
Affymetrix Genechipa .:ethnology provides these in the language of genetics, for the benefit 

tools. Based on semiconductor fabrication methods, of us all. 

3380 Central Expressway, Santa Clara, CA 95051, USA 
Phone: +1 408 7:  1 5000 Fax: +1 408 481 0422 

wv~w.affymetrix.com 

Affymetrix, GeneChlp and the  A f f y r l e t r ~ x  logo are trademarks used by Affymetrlx, lnc 

Copyr~ghtO 2000 iiffymetrlx, Inc Al l  rlghts reserved 
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