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The Evolution Continues 

QuikChange~ Site-Directed Mutagenesis Kits' 
revolutionized mutagenesis by giving you 
mutagenic efficiencies that often exceed 
80%. Since then Stratagene has evolved 
the QuikChange kits by engineering 
enhancements that enable you to easily 
do mutagenesis experiments that just 
weren't possible before. The simple, j 

highly efficient one-day QuikChange 
procedures save hours or days over 
traditional site-directed mutagenesis 
methods, while high-fidelity 
PfuTurbo? DNA polymerase** 
guarantees accurate template , ' i 

DNA replication to minimize 
undesirable second-site 1 

mutations. i 

QuikChangeT? kits break the barriers to mutagenesis research 
QuikChange? kit: Easy one-day mutagenesis 

QuikChangeT XL kit: Mutagenesis of extra long plasmids 

QuikChangeTM Multi kit***: Complex mutagenesis of up to five sites simultaneously 

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 
*U.S. Patent Nos. 5,512,468 and 5,707,841 and 
patents pending 
**U.S. Patent Nos. 6,183,997 and 5,948,663 and 
5,866,395 and 5,545,552 and patents pending 
***Patent pending 
Use of the QuikChange' multi site-directed 
mutagenesis kit by commercial entities requires 
the user to obtain a commercial license from 
Stratagene. 

www.stratagene. com 

The evolution of mutagenesis. 

QuikChangeT 
MUTAGENESIS KITS 

QuikChange" Site-Directed Mutagenesis Kit 
30 reactions 200518 
10 reactions 200519 

QuikChange" XL Site-Directed Mutagenesis Kit 
30 reactions 200516 
10 reactions 200517 

QuikChange" Multi Site-Directed Mutagenesis Kit 
30 reactions 200514 
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* Novel two-component molding process 
eliminates plate warp & shrink during 
thermal cycling - a common problem 
with standard polypropylene plates. 

* Flat, warp-free plates mean accurate, 
low-volume pipetting - with several 
options for tight sealing. 

* Rigid skirt & deck - ensures reliable 
handling in robotic arms and plate 
stackers. 

Hard-Shell I 

Thin-Wall 
96-Well Microplates Patent pending 

Optimized for Automation 
& Thermal Cycling ? 2001 MJ Research, Inc. 

* Thin-wall polypropylene V-wells give 
efficient thermal transfer & maximal 
recovery of low-volume samples. 

* Color code your assays - and still 
enjoy the convenience of clear wells. 

* Ideal for optical assays - signals 
read consistently because plates 
remain flat. 

Choose clear, white or black wells for 
optimal performance in your assay. 

MJ ResearchM 
INCORPORATED 

(888) 729-2164 * info@mjr.com * www.mjr.com 
Boston * San Francisco * Tahoe * Copenhagen * Seoul 
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92 Fluorescent Signaling in Parrots 
K. E. Arnold, I. P. F. Owens, N.J. Marshall 
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r93 The Formation of the First Star in the 
;1 Universe T.Abel, G. L. Bryan, M. L. Norman 
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r99 Partial Dissociation of Water on Ru(0001) 
;8 P. J. Feibelman 
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S. Niwa, M. Eswaramoorthy, J. Nair,A. Raj, N. 
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A star formation region in our 
galaxy. This special section discuss- 
es the formation of stars from 
molecular clouds (dark filamentary 
regions) and the spatiotemporal 
distribution of stars of all masses 
(bright points of various sizes and 
colors). [Image: J.-C. Cuillandre, 
2000; Canada-France-Hawaii 
Telescope] 
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A N Y T H I N G I S P O S S I B L E 

WITH l,,del 
STUDYING BIOLOGY 

IS LOUD AND CLEAR 

Want to unleash the power of microarray technology to study thousands of genes 

in parallel? And not get bogged down by the technology while you're doing it? 

Lucidea, for loud and clear microarray results. 

:="=_~i~ ~New Lucidea'M Microarray Platform gives you loud signal strength and 

M : .; ;; reduced noise, so you can be confident about your results throughout the 

.. ... entire microarray spotting, hybridization, detection, and analysis 

process. Or any chosen part of it. 

Lucidea Array Spotter: delivers 172,000 high-quality spots/hr; 

matched pens deposit 1 50 uniform spots using < 200 nl of sample 

* Lucidea Automated Slide Processor: hybridizing instrument enables 

better uniformity of signals within and across slides 

CyDyeM and CyScribeE: proven standards in labelling and detection 

Lucidea Automated Spotfinder: fully-automated software application 

increases reproducibility and saves time through batch processing 

Lucidea Universal ScoreCardS: reagent kit for validating and normalizing 

microarray data 

As an integrated system or single component, Lucidea Microarray Platform offers a 

clear approach for achieving reliable microarray results. And no matter how 

advanced your microarray work is, Amersham Biosciences can support your efforts. 

Go to www.amershambiosciences.com/microarray to see what we can offer you 

in full. The choice is loud and clear. Lucidea. 

Amersham 
Amersham Pharmacia Biotech UK Limited, .... . 
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SCIENCE EXPRESS 

Mapping the One-Dimensional Electronic States of Nanotube Peapod Structures D. J. Hornbaker et aL 

A scanning tunneling microscopy study reveals that fullerene-filled carbon nanotubes-so-called peapods-have a hybridized electronic 
density of states that may be tunable. 

v Production of a-1,3-Galactosyltransferase Knockout Pigs by Nuclear Transfer Cloning L. Lai et al. 

25 Cloned pigs in which one allele of a galactosyltransferase gene was knocked out may be a step forward for xenotransplantation. 

TECHNICAL COMMENTS 
The Isomap Algorithm and Topological Stability 
Tenenbaum et aL (Reports, 22 December 2000, p. 2319) presented a computational algorithm, called Isomap, that offered an approach to nonlinear dimensionality 
reduction, the problem of "finding meaningful low-dimensional structures hidden in ... high-dimensional observations." Balasubramanian and Schwartz comment 
that "the basic idea of Isomap has long been known," and that the implementation by Tenenbaum is "topologically unstable," requiring "a priori information about the 
global geometry of the high-dimensional data manifold" to allow selection of an appropriate computational neighborhood size. Tenenbaum et al respond that their 
algorithm is substantially simpler, more efficient, and more broadly applicable than previous approaches. They also suggest a method for selecting an optimal neigh- 
borhood size without a priori information about the data geometry. 
The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/295/5552/7a 

SPECIAL FEATURE 

Star Formation-A Web Supplement wwsci en cemag.or/afeature/data/sta k rmat on/indexs.htm 

ii::::^ic ! j I next wave w extwv og 
career resources for scientists 

Global Feature: Careers in Energy Science Edited by J. Austin 

The writing is on the wall for fossil fuels-and with many con- 
tending "alternative" technologies, but no clear front runners, it's 
an exciting time to be working in energy science. 

US: Surveying Postdocs-The Tale of a New Postdoc Associa- 
tion 0. M. Buxton and S. Gasior 

New postdoc associations often have to overcome a classic 
Catch-22: They require funding and support to get organized, but 
the institution is unwilling to supply that funding and support 
without evidence that they are needed. 

UK: How Much Ethics Should Young Scientists Know? K. Urquhart 
Have today's scientists, expected as they seem to be to spend as 
much time agonizing over their moral choices as they do on ex- 
periments, ever had it so tough? 

Canada: The Merits of Mentoring-University of Toronto Stu- 
dents Lend a Helping Hand K. Balaban,T. Samanth, and E. Kanetos 

The innovative and inspiring Saturday Program is not only an im- 
portant resource for many of Toronto's high school students, it is 
also a great lesson in mentoring for students at U of T. 

KNOWLEDGE ENVIRONMENTS 

. s i,S Bt:: i . . ,.i sage ke 
science of aging knowedge environme nt 

www. .rsagege,g 

Tidbits 
Spice up your seminars with fun facts and quick quips on aging. 

The Many Facets of Aging Research 
Come to SAGE KE's symposium on 16 February 2002, at the AAAS 
Annual Meeting in Boston, Massachusetts. 

*::t ?e t stke www stke,org 
signal transduct ion kn owledge envrironmenrt 

Perspective: IL-23-A Cytokine That Acts on Memory T Cells 
D. M. Frucht 

Interleukin (IL)-23 and IL-12 share several characteristics, but 
IL-23 is emerging as a cytokine with distinct effects. 

Perspective: Unexpected Cross Talk-Small GTPase Regula- 
tion of Calcium Channel Trafficking J. S. Trimmer 

A possible mechanism for connecting calcium signaling to 
calcium channel biosynthesis through Kir/Gem. 

GrantsNet AIDScience 
www.grantsnet.org www.aidscience.com 

RESEARCH FUNDING DATABASE HIV PREVENTION & VACCINE RESEARCH 

Members Only! 
www.AAASMember.org 

AAAS ONLINE COMMUNITY 

SCOPE 
http://scope.educ.washington.edu 

EXPLORING SCIENCE CONTROVERSIES 

Functional Genomics 
www.sciencegenomics.org 
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X Variable yield and purity 
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downstream applications 

QIAGEN kits provide: 
v Speed - QIAGEN kits are up to 12 times 

faster than phenol methods 
v/ Convenience - just bind, wash, elute! 
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V Reproducibility - high quality nucleic acids 

for your research 

Make your day with QIAGEN kits! 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Liquid water is not stable un- I* V Single P 
der current martian surface The devel 
conditions, but the presence of informatiol 
small gullies on the poleward- send single photons on demand 
facing slopes of mid- to high- veloped that can provide single 
latitude martian surfaces sug- on systems that have been opti 
gests that erosion by liquid ton source would be electrically 
water might have occurred. perature. Yuan et al (p. 102) ha) 
Costard et al. (p. 110) devel- quantum dot is embedded in E 
oped a global climate model operates at temperatures belo, 
for Mars when it had a higher voltage pulses deliver single pho 
obliquity (about 300,000 years 
ago). Their model shows that 
more melting of the polar ice And In Brevia 
caps would have occurred and The fluorescent glow of bu 
an increase in the surface pres- crown and cheek feathers c 
sure and temperature at mid- by Arnold et al. (p. 92) to b, 
to high-latitudes in the sum- signal and not merely a by-j 
mer would have allowed liquid plumage pigmentation. 
water to flow. Similarly shaped 
gullies have been observed in 
periglacial debris flows from eastern Greenland. These observa- 
tions, taken together with the modeling, suggest that the martian 
gullies formed by a freeze-thaw cycle of water on the surface, 
rather than through flow of an aquifer system. a 

Magma Flow at Mid-Ocean Ridges 
The isotopic concentrations of uranium, thorium, and lead in dredged 
basalt samples have been used to trace magma flow to mid-ocean 
ridge spreading centers. Zou et al (p. 107; see the Perspective by El- 
liott) measured anomalous 230Th/238U ratios in basalt samples taken 
20 kilometers away from the axis of the East Pacific Rise that indicate 
the presence of an off-axis magma reservoir or of anomalous lateral 
flow of melt from the ridge axis. Either source will require revisions to 
current models of mid-ocean ridge dynamics. 

Uncertain Futures 
Estimates of uncertainty in predictions of long-term climate change 
usually are based in part on the informed but still subjective assess- 
ment of "experts," and more objective means of determining uncer- 
tainty in such forecasts is desirable. Forest et aL (p. 113; see the news 
story by Kerr) use a two-dimensional statistical-dynamical model to 
evaluate what joint range of values for three of the most important 
properties that control climate system behavior-climate sensitivity, 
the rate of heat uptake by the deep ocean, and the strength of the net 
aerosol forcing-is consistent with 20th-century records of upper-air 
temperatures, surface temperatures, and ocean temperatures. 

Just Add Water? 
Noble metals resist air oxidation and corrosion by water. Indeed, 
structural studies of the initial stages of water adsorption on clean 
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surfaces of metals such as 
ruthenium indicate that simple 
ice-like bilayers form. Other 
spectroscopic results appear to 
be inconsistent with such a 
structure. Feibelman (p. 99; see 
the Perspective by Menzel) pre- 
sents density functional calcu- 
lations which indicate that wa- 
ter molecules in the first ad- 
sorbed layer on the close- 
packed Ru(0001) surface actu- 
ally dissociate. The calculated 
structures show how the oxy- 
gen atoms of the first layer can 
be coplanar and suggest more 
generally that dissociation may 
be necessary for water to wet a 
metal surface. 

A Start for Stars 
Was the first luminous object in 
the newly created universe a 

star or something more exotic? Simulations indicate that large den- 
sity contrasts in a collapsing protogalactic halo would have frag- 
mented any protostellar core and stifled star formation. Abel et al. 
(p. 93; see the Perspective by Rees and the special issue on star for- 
mation) have completed a three-dimensional hydrodynamic simu- 
lation of halo collapse from cosmological 
to stellar length scales, starting with a 
flat, cold dark matter cosmology. Three- 
body hydrogen formation could have 
proceeded without fragmentation long 
enough and fast enough to allow the de- 
velopment of a stable, fully molecular 
core. The molecular core then could sta- 
biy accrete more mass to form a star. 
Thus, the first light may have been from a 
star. These simulations also show that 
metal-free stars can form in isolation 
from collapsing molecular clouds. a 

Live Long and Avoid Oxygen Radicals 
Severely restricting the food intake of a rat or mouse will result in an 
extremely long-lived animal. Larsen et aL (p. 120; see the Perspective 
by Tatar and Rand) show that when fed a diet without coenzyme Q, 
the nematode Caenorhabditis elegans can also live a longer life. Coen- 
zyme Q is a lipid electron acceptor necessary for proper function of 
the respiratory chain in mitochondria. There is a paradoxical similarity 
in these two cases-why does the lack of proper energy production 
lead to longer life-spans? The authors propose that less coenzyme Q 
in nematodes and less food in rodents may result in fewer damaging 
reactive oxygen species, which are released as a by-product of respira- 
tion. Alternatively, the imbalance of coenzyme Q may alter transcrip- 
tion of genes that influence the aging process. 

a Published online in Science Express CONTINUED ON PAGE 11 

www.sciencemag.org SCIENCE VOL 295 4 JANUARY 2002 

Freeze-Thaw 
Cycles on Mars 1 nv Electrically Excited 

J 

-j 

Uj 

I 
: i 

q u 

aj 

a: 

9 



on a nylon membrane. Our sophisticated Pathways? scatter plots and tables. Filter large data sets. 

software analyzes vital expression data, while jl Cluster data with multiple algorithms. Link to 

probe labeling reagents and hybridization buffer 7V^ /M public databases. With PathwaysTMsoftware you 

ensure consistent results, you get everything A can easily make sense of your data. Switch 

Puthways" clustering results 

you need to start experiments immediately. displured usuahyperbulir tree on microarray analysis the smart way. Pick up a 

I~~~~~~~~~~~~~~~~~~~~~~~6~I 

....~~~~ 

~is;3 
than ever with the ResOe. TM With no new techniques to,learn or equipm ent to bu.. your 

Cost-effective. Screen with a standard 33 labeled pnvitrogen GeneFilters" microstarteraykitwi save you time mone 

(~~~~~BF ilters" mi croarrays allow you to Powerful. PathwaysTMsoftware provides the tools you need 
!~,,.,,, , sequence-verified cDNAs _ Y.?to get results. Import multiple images. View as 

ol :nyIon membrane. Our sophisticated PathwaysTM 
' 

scatter plots and tables. Filter large data sets. 

software analyzes vital expression data, while N~ Cluster data with multiple algorithms. Link to 

probe labeling reagents and hybridization buffer rC~~~' kdb public databases. With Pathways'"software you 

ensure consistent results. you get everything r( can easily make sense of your data. Switch 
Pothwavs "' clustering results 

you need to start experiments immediately dslvt i ie:oi r O coaa nlys h mt y. i u 

Cost-effective. Screen with a standard 33p labeled probe Gen eFilIters " m icroa rrays 
and familiar hybridization techniques. Capture images with a starter kit. To learn more, 4 ResG en 
phosphor imaging system. Strip and re-probe up to five times, visit www.resgen.comn Invitrogen Corporation 

*:e.~ ~ ~~~~~i~ m Si *. *. .. so 

? .( *ii **.Tr;i .Zm . ~ .e*s* g . 

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m~ru-- - . ... . . I .. :o . 6f0 . 

*:se * *: . . 6 6Ti~~tt ri;iZ~?~ 
-. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~(:((~L :esKL .~TiT .~;)(,;IZ,~ - 6iT6 ;- e:s -:- S~ i S e:e 

* . -0.- *:ss ** * ~~~~~~~~~. *** 5 .6. 6 66 0 I?~ft 
- m - r *. rm .~~ rTiYi e:ssi~ .;)(( -L . .:e . . :. 



Mineralization by Bacteria 
Shewanella putrefaciens has a hitherto unrecognized capacity to generate iron oxide 
crystals, apparently within membrane-bounded compartments at the poles of the cells. 
Glasauer et al. (p. 117) show that when grown with hydrous ferric oxide, in conditions 
mimicking natural conditions in the soil, Shewanella co-precipitates a variety of fine- 
grained iron minerals within its cells. Iron may be recycled in these bacteria, and these 
distinct crystals could provide a useful fossil tracer of prokaryotic life. 

Clues from Close and Distant Relatives 
The DNA damage response (DDR) process in eukaryotes in- 
cludes DNA damage-induced checkpoint control pathways 
and DNA repair processes. Boulton et aL (p. 127) describe a 
combination of protein-protein interaction mapping and 
high-throughput RNA-mediated interference to identify 23 
genes in the Caenorhabditis elegans that are required for 
DDR, 11 of which had not been implicated previously. One 
of the genes identified is the ortholog of human BCL3, a 
gene frequently altered in chronic lymphocytic leukemia. A 

first-generation physical map of the chimpanzee genome has been generated that will 
provide a solid basis and resources for analysis of its genome. Fujiyama et al. (p. 131) 
have mapped more than 60,000 bacterial artificial chromosomes (BACs) from a chim- 
panzee genome library to the human genome by means of BAC-end sequences to search 
for relatively large rearrangements between both genomes. Two clusters containing large, 
nonrandom differences were found relative to human chromosome 21. 

Go Fourth and Recombine 
It has been reported for many years that unlike the other Drosophila chromosomes, the 
fourth chromosome undergoes no recombination. Wang et al. (p. 134) conducted a whole 
chromosome polymorphism survey of natural Drosophila populations from around the 
world and found an unexpected high level of variation and recombination. This chromo- 
some can be divided into different regions of variation, which suggests that different re- 
gions in the fourth chromosome have different evolutionary histories. 

Uncapping Tumstatin's Effects 
Tumstatin belongs to a family of extracellular matrix-derived protein fragments that 
have attracted attention as potential anticancer agents because they are potent and 
nontoxic inhibitors of angiogenesis. Maeshima et al. (p. 140) found that tumstatin func- 
tions as an endothelial cell-specific inhibitor of protein synthesis that depends on the 
messenger RNA 5' cap structure. This activity requires interaction of tumstatin with 
aVp3 integrin and results in endothelial cell apoptosis. 

Push Me, Pull You 
When Bacillus subtilis sporulates, its cells undergo an uneven division process during which 
the chromosomal DNA needs to be transported across a septum from a mother cell into a 
neighboring daughter cell Sharp and Pogliano (p. 137) show that the SpolllE protein, known 
to help mediate this process, defines directionality by its preferential localization in the moth- 
er cell, from which it actively pumps chromosomal DNA into the forespore.When SpollE was 
forced to accumulate in the forespore, the direction of DNA transport could be reversed. 

Molecular Basis of Mossy Fiber LTP 

Long-term potentiation (LTP) at hippocampal mossy fiber synapses is distinct from 
most other forms of LTP. Mellor et al. (p. 143) found that the hyperpolarization-activat- 
ed mixed cation current /h unexpectedly plays an important role. Calcium entry into the 
hippocampal granule cells during repetitive stimulation activates a calcium/calmodulin 
sensitive adenylate cyclase. The subsequent rise in cyclic adenosine monophosphate ac- 
tivates protein kinase A, which leads to increases in /h. The resulting depolarization caus- 
es an enhancement of mossy fiber synaptic transmission. 
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in min ... 

? analyze DNA and protein sequences 
? search and integrate databases 
? analyze gene expression data 
? cluster and assemble ESTs 
? annotate genome databases 
? etc. 

Biomax provides teams of highly experienced 
bioinformatics specialists able to quickly identify 
management and analysis requirements 
and deliver tailored, user-friendly solutions. 

No matter what the task, outsourcing with Biomax 
will result in more efficient, sophisticated and 
economical bioinformatics tools and solutions. 

Tel.: + + 49 (0)89/895574-50 
www.biomax.de 

Biomax Informatics AG 
Lochhamer Str. 11 
82152 Martinsried 
Germany 
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Unleash the power of your genetic analyzer. 
ABI PRISM? BigDyeTM Terminator v 3.0 is here, and with it, the power to conquer all your sequencing 
challenges. You get our most robust chemistry, longer sequencing read lengths, and more high-quality 
bases per day-making you the superhero of any lab. To activate your genetic analyzer with the 

mighty BigDyeTM Terminator v 3.0 chemistry, call 1.650.638.5800, or visit www.appliedbiosystems.com. 



The Difference Is In The Design. 
Accurate design is critical when performing high-throughput gene 
expression profiling. Sigma-Genosys and Compugen introduce three 
new Oligonucleotide Libraries, designed using Compugen's proprietary 
LEADSTM technology for transcriptome prediction and manufactured 
using Sigma-Genosys' patented AbacusTM oligo synthesis platform. 

* Comprehensive collections of gene specific oligos 
* Broader genome representation of mRNA's and EST's 
* Alternative splice variant modeling 
* Grouped by Gene Ontology?* assignment 

Contact us at 1-800-234-5362 or go to www.'labonweb.com/chips to find 
out more information about these new genome-wide oligo collections 
for high-throughput formats and applications. 
* Gene Ontology is a trademark of Gene Ontology Consortium 
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It's not Voodoo. 



Its serum-free Cell Culture. 

Admit it. 

You've always been a bit superstitious about your cell cultures. 

After all, it's not easy to concoct the perfect potion. Particularly for cells that may 
ultimately be used in genomic, biopharmaceutical, therapeutic or diagnostic applications. 

Hybridomas. CHO cells. HEK (293) cells. Insect cells. Neurons. Blood and bone 
marrow cells. Keratinocytes. ES cells. Hepatocytes. Endothelial cells. Mammalian 
cells for virus production. 

No matter what your cell type, we can make a serum-free, protein-free or 
chemically-defined GIBCO?T medium optimized for its culture. 

What's more, we make it in a format to suit your system: dry powder, 1X liquid, 
concentrates, and new Advanced Granulation Technology?. 

Want to minimize adaptation time, improve control, enhance yield and simplify scale-up? 

Turning to the most trusted name in cell culture always works like a charm. _ 

For product data, go to 
www.invitrogen.com/gibco/sfm r TM 

Invitrogen Corporation 

Better Cell Culture Through Innovation 

United States Headquarters: European Headquarters: International Offices: France 0800 23 20 79 Spain & Portugal 900 181 461 

Invitrogen Corporation Invitrogen Ltd Argentina 5411 4556 0844 Germany 0800 083 0902 Sweden 020 26 34 52 
1600 Faraday Avenue 3 Fountain Drive Australia 1 800 331 627 Hong Kong 2407 8450 Switzerland 0800 848 800 
Carlsbad, California 92008 Inchinnan Business Park Austria 0800 20 1087 India 11 577 3282 Taiwan 2 2651 6156 
Tel: 1 760 603 7200 Paisley PA4 9RF, UK Belgium 0800 14894 Italy 02 98 22 201 UK 0800 838 380 
Tel (Toll Free): 1 800 955 6288 Tel (Free Phone Orders): 0800 269 210 Brazil 0800 11 0575 Japan 03 3663 7974 Other countries, see our website. 
Fax: 1 760 603 7229 Tel (General Enquiries): 0800 5345 5345 Canada 800 263 6236 The Netherlands 0800 099 3310 
Email: tech_service@invitrogen.com Fax: +44 (0) 141 814 6287 China 10 6849 2578 New Zealand 0800 600 200 

Email: eurotech@invitrogen.com Denmark 80 30 17 40 Norway 00800 5456 5456 www.invitrogen.com 

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. ? 2001 Invitrogen Corporation PAS01-119MS 



S (^ ̂  www.scienc 

Scieni 
1200 New York Avenue, h 

Washington, DC 2000! 
Editorial: 202-326-6550, FAX 202-2 
News 202-326-6500, FAX 202-3; 

Permissions: 202-326-7074, FAX 20; 
Subscriptions: 800-731-4939 or 202-326-641; 

Bateman House, 82-88 HilL 
Cambridge, UK CB2 1L 

(44) 1223-326500, FAX (44) 122: 

EDITOR-IN-CHIEF Donald Ker 

EDITOR Ellis Rubins 

MANAGING EDITOR Monica M. I 

DEPUTY MANAGING EDITORS 

R. Brooks Hanson Katrina L. Kelner 

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORS 

Riddihough, Phillip D. Szuromi; SENIOR EDnOR/MPE 
SENIOR EDITORS Gilbert J. Chin, Pamela J. Hine 

(Boston), L. Bryan Ray, Linda R. Rowan; ASS 

Chong, Marc S. Lavine, Beverly A. Purnell, H 

emag.org Vinson; EDITOR. SCIENCEONUNE Stewart Wills; ASSOCIATE BOOK REVIEW EDI- 
TOR Sherman J. Suter; ASSOCIATE LETTERS EDTrOR Christine M. Pearce; IN- 

TORIAL MANAGER Cara Tate; SENIOR COPY EDoTORs Jeffrey E. Cook, Harry 
Jach, Etta Kavanagh, Barbara P. Ordway; coPY EDITORS Lauren Beben, 
Joshua Marcy, Monique Martineau; EDITORIAL COORDINATORS Carolyn 

qW Kyle, Ellen E. Murphy, Beverly Shields; PusucAToN ASSISTANTS Chris 

5 Filiatreau, Joi S. Granger, Jeffrey Hearn, Elise Laffman, Gail Murphy, 

289-7562 Brian White, Anita Wynn; EDTORIAL ASSISTANTS Yolanda Matthews, Pa- 
71-9227 tricia M. Moore, Tunisia L Riley; EXECUTIVE ASSISTANT Sylvia S. Kihara; 
2-682-0816 ADMINISTRATIVE SUPPORT Patricia F. Fisher 
7, FAX 202-842-1065 science_editors@aaas.org (for general editorial queries) 

science_jetters@aaas.org (for letters to the editor) 
s Road science_reviews@aaas.org (for retuming manuscript reviews) 
Q science_ bookrevs@aaas.org (for book review queries) 
3-326501 

NEWS 
SENIOR CORRESPONDENTS Eliot Marshall, Jean Marx; DEPUTY NEWS 

EDITORS Robert Coontz, Jeffrey Mervis, Leslie Roberts; ASSOCIATE NEWS 
nnedy EDITOR Laura Helmuth; CONTRUTING EDITORS Elizabeth Culotta, Polly 
stein Shulman; NEWS WRITERS Jennifer Couzin, Martin Enserink, Constance 

Bradford Holden, Jocelyn Kaiser, Richard A. Kerr, Andrew Lawler (Boston), 
David Malakoff, Elizabeth Pennisi, Charles Seife, Robert F. Service 

NEWS EDITOR (Pacific NW), Katie Greene (intern); CONTRIBUTING CORRESPONDENTS 

Colin Norman Marcia Barinaga (Berkeley, CA), Kathryn Brown, Barry A. Cipra, 
Jon Cohen (San Diego, CA), Daniel Ferber, Ann Gibbons, Robert 

Barbara Jasny, Guy Irion, Mitch Leslie (NetWatch), Charles C. Mann, Virginia Morell, 
RsPKTnvEsOrla Smith; Evelyn Strauss, Gary Taubes, David Voss, Ingrid Wickelgren; coPY 
.s, Paula A. Kiberstis EDITORS Linda B. Felaco, Daniel T. Helgerman; ADMINISTRATIVE SUPPORT 
OCIATE EDrITORS Lisa D. Scherraine Mack, Fannie Groom; suREAUs Berkeley, CA: 510-652- 
i. Jesse Smith, Valda 0302, FAX 510-652-1867, Boston, MA: 617-542-5098, San 

PUBLISHER Alan I. Leshner 

ASSOCIATE PUBLISHER Beth Rosner 

MEMBERSHIP/CIRCULATION DIR. Michael Spinella 

MI!E!HIC UEOJAToN~ (membership@aaaslorg) DEPUTY DRTOR Mar- 

lene Zendell; MEMBER SOER MANER Michael Lung; SeKR spEOAusr Mary 

Cunrry COORDMAOR Jantell Stone; sPEau r Laurie Baker, Pat Butler, Eliza- 

beth Early, Katrina Smith; MARKNG MAN ERI Gregory Urquhart; PRODUC- 

TIoN MANAW Launr Sirois; SEN.ORAsoATE Deborah Stromberg; TERNATIo- 

AL MARKTING MANAGER Ruth Hall; SENIOR EXECUE Martin Paine; RESEARAH 

MANAGER Renuka Chander; BUSNESS AND FANC MANAGER Teressa Ellis; ADo 

MnSRATIVE SUPPORT Zadia McKinnon; COMUERm SPEIAUSTJohn Williams 

SUBSCRIPTION SERVICES For change of address, missing issues, 
new orders and renewals, and payment questions: 800-731-4939 
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS, 
P.O. Box 1811, Danbury, CT 06813 or AAAS Member Services, 
1200 New York Avenue, NW, Washington, DC 20005 

REPRINTS Ordering/Billing/Status 800-407-9190; Corrections 
202-326-6501 

MEMBER BENEFITS For Credit Card: MBNA 1-800-847-7378; Car 
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-800- 
4000 #AA1115; AAAS Travels: Betchart Expeditions 1-800-252- 
4910; Life Insurance: Seabury & Smith 1-800-424-9883; Other 
Benefits: AAAS Member Services 1-202-326-6417. 

FINANCE AND ADVERTING BUSNESS MANAGER Deborah Rivera-Wienhold; 

SENIOR ANALYST Randy Yi; FNANOAL ANALYSTS Lisa Donovan, Jessica Tier- 
ney-Rubin; RIGHTS AND PERMISSIONS: ASSOCIATE Emilie David; ASSISTANT 

Karen Lentz; ARKEInN DIRECTOR John Meyers; RECRurrMENT MARKETING 

MANAGER Allison Pritchard; ASSOCIATES Mary Ellen Crowley, Amanda Do- 
nathen; ECTRONKc MED ANAGER Don Hemenway; NTERNET PRODUCnON 
MANAGER Lizabeth Harman; ASSISTANT PROoUCTON MANAGER Wendy Sten- 
gel; SENIOR PRODUCTION ASSOCIATE Lisa Stanford; PRODUCTIN ASSOCIATES 
Carla Cathey, Steve Kusek, Darcee O'Donnell, Louis Williams; LEADAP- 
PuCATIONS DEVEOPER Carl Saffell; ADMINISTRATIE SUPPORT Joyce Scott 

PRoourT ADVBERnsG (science_ advertising@aaas.org) NA1ONAL SAUES 
MANAGER Richard Teeling: 973-694-9173, FAX 973-694-9193 * NRTH- 
EASTAND E. ANADA Elizabeth Pointekc 978-969-1542, FAX 413-480- 
0008, MwESTr Rick Bongiovanni: 330-405-7080, FAX 330-405-7081 ? 
WEST COASTvW.CANADA B. Neil Boylan: 415-458-1630, FAX 415-458- 
1631 MD-ATLANTIC AND SOUTHEAST SALES Christopher Breslin: 443-512- 
0330, FAX 443-512-0331 * USCANDINAVIwFRrANCEAaYwELGMNErTHER- 
LANDS Andrew Davies 44 (0)1-782-750-111, FAX 44 (0)1-782-751- 
999 *GERMANY/sWIzERND/AUSTRIA Tracey Peers: (44) 1-782-752-530, 
FAX (44) 1-782-752-531 jPAN MashyYoshikawa: (81) 3-3235-5961, 
FAX (81) 3-3235-5852 ? TRAFC MANAGER Carol Maddox; TRAFFKASSOI- 
ATE Halimah S.Whitby; SENIOR sESASsoCaATESheila Myers 

REcRUMEr ADVERnmsIN (science_classifieds@aaas.org); PRODUCTION 
MANAGERJennifer Rankin; ASSISTANT PRODUCON MANAGER Deborah Tomp- 
kins; us.: SALES MANAGER Gabrielle Boguslawski: 718-491-1607, FAX 
202-289-6742; WEST COAST SALES MANAGER Kristine von Zedlitz; EAST 

COAST SALES MANAGER Jill Steinberg; INTERNET SALES MANAGER Beth Dwyer; 
ASSISTANT SALES MANAGER Daryl Anderson; SENIOR SALES COORDINATOR Edka 
Bryant; SALES COORDINATORS Rohan Edmonson, Caroline 
Gallina, Shirley Young; SALES REPRESENTATIVES Kathleen Clark, Jody Fenty, 
Christina Geiger, Bren Peters-Minnis; ASSISTANTS Sussy Castilla, Emnet 

Tesfaye; ASSOCIATS Christine Hall Dina Freeman, Greta Springett; PUB- 
UCATIONSASSISTANTS Robert Buck, Jane Vaughn; EUROPE SALES MANAER 

Diego, CA: 760-942-3252, FAX 760-942-4979, Pacific North- 
west: 503-963-1940 

PRODUCTION DIRECTOR James Landry; MANAGER Wendy K. Shank; 

ASSISTANT PRODUCTION MANAGER Rebecca Doshi; ASSOCIATES Vicki J. 
Jorgensen, Tara L Kelly, Jessica K. Moshell, Amanda K. Skelton 

PREFGHT OPERATIONS DIRECTOR David M.Tompkins 

ART DESIGN DIRECTOR C. Faber Smith; ART DIRECTOR Alan T. Stonebraker; 
ASsoCIATE ART DIRECTOR Joshua Moglia; ILLUSTRATORS Cameron Slayden, 
Katharine Sutliff; ASSOCIATES Holly Bishop, Debra J. Morgenegg, 
Preston Morrighan; Julie White PHOTO RESEARCHER Leslie Blizard 

SCIENCE INTERNATIONAL 

EUROPE (science@science-intco.uk) ErDRIrAL suPERvisoR SENIOR EDITOR 

Andrew M. Sugden; SENIOR EDTORPEPETnvE Julia Uppenbrink; SENIOR 

EDrroRS Caroline Ash, Stella M. Hurtley; ASSOCIATE EDITORS lan S. Os- 
bome, Stephen J. Simpson, Peter Stem; EDToR L surPPoRT Jenny Park- 
er, Sarah Parker; ADMINISTRATIVE SUPPORT Janet Mumford, Lara Crowe, 
Viv Hogarth; NEWS EUROPEAN NEWS EDIrOR Richard Stone; DEPUTY NEWS 

EDITOR Daniel Clery; coRRsPoNDENT Michael Baiter (Paris: (33) 1-49- 
29-09-01, FAX (33) 1-49-29-09-00), Gretchen Vogel (Berlin: (49) 
30-2809-3902, FAX (49) 30-2809-8365) Adam Bostanci (intem) 
ASIA Japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1- 
8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan; (81) 
6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulf.or.jp JAPAN NEWS 
BUREAU: Dennis Normile (contributing correspondent, (81) 3-3335- 
9925, FAX (81) 3-3335-4898; dnormile@twics.com); CHINA REP- 
RESENTATNE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10- 
6307-4358; science@public3.bta.net.cn; INDIA Pallava Bagla (con- 
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnLnet.in ) 

Debbie Harris; PROMOTIONS COORDINATOR Richard Walters; INTERNET 

SAES EXECUTIVE Tracy Holmes;AusTRANEw ZEAND Keith Sandell: (61) 
02-9922-2977, FAX (61) 02-9922-1100 JAPAN: Mashy Yoshikawa: 

(81) 3-3235-5961, FAX (81) 3-3235-5852 

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Mary L Good; 
PRESIDENT Peter H. Raven; PRESIDENT-ELECT Floyd E. Bloom; TREASURER 

David E. Shaw; EXECUTIVE OFFICER Richard S. Nicholson; BOARD Lewis 
M. Branscomb; Nina V. Fedoroff; Karen A. Holbrook; Sally Gregory 
Kohlstedt; Richard A. Meserve; Robert C. Richardson; Neena B. 
Schwartz; Lydia Villa-Komaroff 

Published by the American Association for the Advancement of 
Science (AAAS), Science serves its readers as a forum for the presen- 
tation and discussion of important issues related to the advancement 
of science, including 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 151 and 152 of the 4 January 2002 issue or access 
wwwsciencemag.org/feature/contribinfo/homeshtml 

Frederick W. Alt 
Children's Hospital, 
Boston 

Edouard Bard 
Univ. d'Aix-Marseille III 

Frank S. Bates 
Univ. of Minnesota 

Ray H. Baughman 
Univ. of Texas, Dallas 

Stephen J. Benkovic 
Pennsylvania St. Univ. 

Michael J. Bevan 
Univ. of Washington 

Ton Bisseling 
Wageningen University 

Henry R. Bourne 
Univ. of California, SF 

Lewis M. Branscomb 
Harvard Univ. 

Joseph A. Burns 
Cornell Univ. 

Dennis W. Choi 
Washington Univ. School 
of Medicine, St. Louis 

Joanne Chory 
The Salk Institute 

David Clapham 
Children's Hospital, Bost 

J. M. Claverie 
CNRS, Marseille 

Jonathan D. Cohen 
Princeton Univ. 

F. Fleming Crim 
Univ. of Wisconsin 

Robert Desimone 
NIMH. NIH 

Julian Downward 
Imperial Cancer Researc 
Fund 

Denis Duboule 
Univ. of Geneva 

Richard Ellis 
California Inst. of 
Technology 

Gerhard Ertl 
Fritz-Haber-lnstitut, Berl 

Paul G. Falkowski 
Rutgers Univ. 

Douglas T. Fearon 
Univ. of Cambridge 

Tom Fenchel 
Univ. of Copenhagen 

Jeffrey S. Flier 
Harvard Medical Schoc 

Richard Fortey 
The Natural History 
Museum, London 

Yves Fregnac 
CNRS, Gif-sur-Yvette 

Chris D. Frith 
Univ. College London 

BOARD OF REVIEWING EDITORS 
Don Ganem Anti 

on Univ. of California, SF ii 
James Gimzewski C 

Univ. of California, LA Nor 
Alex Halliday B 

ETH Zentrum, Zurich h 
Paul Harvey Rich 

Univ. of Oxford h 
Martin Heimann Raul 

Max Planck Institute 
of Biogeochemistry, Jena S 

*h Tasuku Honjo Rick 
Kyoto Univ. 

Evelyn L. Hu Geo 
Univ. of California, SB 

Herbert Jackle Diar 
Max Planck Institute for 
Biophysical Chemistry, And 
Gottingen 

in Meyer B. Jackson Eliz 
Univ. of Wisconsin . 
Medical School 

Stephen Jackson 
Univ. of Cambridge 

Bernhard Keimer Rog 
Max Pllancknst, Stuttgart O 

Christian Korner Male 
ol Botanisches Institut, Basel Ir 

Alan B. Krueger Roy 
Princeton Univ. U 

Angus I. Lamond Mid 
Univ. of Dundee C 

Antonio Lanzavecchia S 
Inst. of Res. in Lind 
Biomedicine, Bellinzona L 

hony J. Leggett 
Jniv. of illinois, Urbana- 
'hampaign 
man L. Letvin 
eth Israel Deaconess 
ledical Center, Boston 
lard Losick 
larvard Univ. 
I Madariaga 
cole Normale 
uperieure, Paris 
Maizels 

Jniv. of Edinburgh 
rge M. Martin 
Iniv. of Washington 
ie Mathis 
larvard Medical School 
rew Murray 
larvard Univ. 
abeth G. Nabel 
IHLBI, NIH 
es Nelson 
tanford Univ. School of 
ledicine 
er Nicoll 
mniv. of California, SF 
colm Parker 
nperial College 
R. Parker 
iniv. of Arizona 
hele Parrinello 
'entro Svizzero di Calcolo 
cientifico 
la Partridge 
Iniv. College London 

Suzanne Pfeffer Thomas Stocker 
Stanford School of Medidne Univ. of Bern 

Philippe Poulin Tomoyuki Takahashi 
CNRS Univ. of Tokyo 

Danny Reinberg MarcTessier-Lavigne 
Univ. of Medicine and Stanford Univ. 
Dentistry-NewJersey Joan S.Valentine 

Janet Rossant Univ. of California, LA 
Univ. of Toronto Univ. of Toronto Michiel van der Klis 

Erkki Ruoslahti Astronomical Inst. of 
The Burnham Institute Amsterdam 

David G. Russell Derek van der Kooy 
Cornell Univ. Univ. of Toronto 

Dan Schrag 
Univ.Bert Vogelstein Harvard Univ. 

Johns Hopkins Georg Schulz 
Albert-Ludwigs-Universitat ChristopherWalsh 

Freiburg Harvard Medical School 
Freiburg 

Terrence J. Sejnowski Julia R.Weertman 
The Salk Institute Northwestern Univ. 

Kazuo Shinozaki Arthur Weiss 
RIKEN Univ. of California, SF 

Manfred Sigrist R. Sanders Willams 
ETH Honggerberg, Zurich Duke University 

Susan Solomon lan A. Wilson 
NOAA The Scripps Res. Inst. 

Christopher R. Somerville Richard A. Young 
Carnegie Institution of The Whitehead Inst. 
Washington, Stanford Martin Zatz 

Will J. Stewart NIMH, NIH 
Marconi Caswell, Walter Zieglgansberger 
Towcester Max Plandck Institute, Munich 

Edward I. Stiefel Huda Zoghbi 
Princeton Baylor College of Medicine 

Bruce Stillman Maria Zuber 
Cold Spring Harbor Lab. MIT 

4 JANUARY 2002 VOL 295 SCIENCE www.sciencemag.org 

SENIOR EDITORIAL BOARD 
John I. Brauman, Chair, Stanford Univ. 
Philip H.Abelson, AAAS 
Joseph L Goldstein, Univ. of Texas Southwestem Med. Ctr. 
Richard Losick, Harvard Univ. 
Robert May, Univ. of Oxford 
Marcia McNutt, Monterey Bay Aquarium Research Inst. 
Vera C. Rubin, Carnegie Institution of Washington 
Christopher R. Somerville, Carnegie Institution of 

Washington, Stanford 
Yoshinori Tokura, Univ. of Tokyo 
GerhardWegner, Max Planck Inst of Polymer Research, Mainz 

BOOK REVIEW BOARD 
David Bloom, Harvard Univ. 
Londa Schiebinger, Pennsylvania State Univ. 
Richard Shweder, Univ. of Chicago 
Robert Solow, MIT 
David Voss, Science 
Ed Wasserman, DuPont 
Lewis Wolpert, Univ. College, London 

22 



Visit our Life Science web site at discover.bio-rad.com. Call toll free at 1-800-4BIORAD 
(1-800-424-6723); outside the US, contact your local sales office. !77:*:J ) 



More control Controlmultiple| GenGeenePix( scan-; 

requiring three or more colors. M powerful anli t 

and a list of international distributors, 

callfrom 5 to +1-510-675-6200 or visit o ur 

web sit e lAfocal planem. 

samples, slides with a coverslip or 

signal output. ^I^^^^^^^^^^^^^^^^^l 

^ on Instruments, IncI I 

ed scripts 
,ta analysis. 

GenePix is a trademark of Axon Instruments, Inc. ? 2001, Axon Instruments, Inc. 
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Our approach to gene expression 
is based on a simple concept. 

There is no labeling or target amplification. The HC ExpressArray? Kit 

ensures sample integrity using proven Hybrid Capture? technology to 

detect RNA:DNA hybrids directly. It's so sensitive, you'll only need < I ug 

of total RNA in your sample. And it's fast enough to give you accurate, 

quantitative data in less than a day. So, with HC ExpressArray, you can finally 

compare apples to apples - you'll get reproducible results on spotted 

microarrays from experiment to experiment and lab to lab. All for a price 

that puts reproducible gene expression results within everyone's reach. 

JDIGENE 
?2002.All rights reserved. 

For Laboratory Research Use only - Hybrid Capture is a registered trademark and 
not for Clinical Diagnostic Use. HC ExpressArray is a trademark of Digene Corporation. 
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Brightfield 
Live 5d Zebrafish larvae incubated in NBD cholesterol [green] and BODIPY phospholipid [red] illustrate lipid transport and reveal .i 
localized gall bladder fluorescence with dim backlighting, and in brightfield. Courtesy of Steven Farber, Department of Microbiology 
and Immunology, Kimmel Cancer Center, Thomas Jefferson University, Philadelphia, PA. 
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Leica research microscopes are designed with results in mind. All functions have been 
carefully engineered to allow you to focus on your experiment, not on your equipment. 

The Leica MZ FLIII fluorescence stereomicroscope is: 
* Adaptable - FLUO i I 

? 
4-position turret takes you from brightfield to fluorescence in 

"the blink of an eye". 
* Cutting Edge - Patented TripleBeamTM technology = no background noise. 
* Ergonomic - Never sit on your feet again to reach the microscope. 

Call 800-248-0123 today for more information on how you can save $500 while making 
late night and all day lab sessions more comfortable. 

Fluorescence Live Cell Imaging Integrated Solutions 
See Leica at the ASCB exhibit, booth #'s 331 and 31 

Leica Microsystems Inc. 

2345 Waukegan Road 

Bannockburn, IL 60015 

Telephone (847) 405-0123 (800) 248-0123 

Fax (847)405-0164 
In Canada Call (800) 205-3422 

www.leica-microsystems.com 
MICROSYSTEMS 

? 2001 Leica Microsystems Inc., BNA376 
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Phenotypic analysis 
Gene: Ion channel 

All homozygous knockout mice are I 
runted and exhibit osteopetrosis. 
Severe fibro-osseus proliferation 
is present in the cranial bones, 
femur, tibia, vertebrae and/or 
sternum. Homozygous knockout 
mice also show diminished bone 
marrow hematopoietic cells within 

h the marrow spaces (myelophthisis). 
An example from the sternum is 
shown here. A wild-type sternum 
is presented for comparison. 

The weight of the homozygous 
18 Body weight Body length knockout mice is reduced by 62% 

X C 

To provide the most comprehensive view of phenotypic changes, 

DeltaBase combines advanced imaging technologies with 

histopathology-the gold standard in medical diagnosis. With this 

information, you can quickly identify the high-quality drug targets 

that have the greatest therapeutic potential. 

C Deltagen 
Deltagen, DeltaBase and Gene Function to Drug Discovery are 

Gene Function to Drug Discovery'T trademarks of Deltagen, Inc. ? 2001 Deltagen, Inc. All rights reserved. 
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Ampliy your Message 
Do for your RNA what electricity did for the guitar. 

The new 
MessageAmp 

%s~ ge{~~~~ LaRNA Kit 
A- can amplify your 

Ejl |~~ ^ _ I~ ~ mRNAs 1000X 

in a single reaction. This 

means you can get that valu- 

able array data from your limiting 

RNA samples. Each step of the 

MessageAmp procedure has been optimized 

for high efficiency and high yields, and the kit 

is compatible with both biotin and CyT dye 

labeling. The procedure can be completed in less : 

than one day. 

~,t_ ~~ \ MessageAmp contains reagents for first-strand cDNA 

synthesis, RNase H digestion, second-strand synthe- 

sis, cDNA purification, in vitro transcription (using 

MEGAscriptT technology) and aRNA purification. 

_, ~ For more information about the MessageAmp Kit visit: 

www.ambion.comimessageamp 
?- ~~~~~~~ _ ~~CyM is a trademark of Amersham Pharmacia Biotech 
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Microarray 
Data Analysis 

Made Easy. 

*oarray Data Analysis Software 

O) iobioninformatics 
info@iobion.com 
www.iobion.com 



A New Xenon Arc Lamp for 
Fluorescence Microscopy 

Powerful: 175Watts 
Compact: Internal power supply 
Cool: IR eliminating cold mirror 
Flexible: Adapters for most microscopes 

PRECISION INSTRUMENTATION FOR THE SCIENCES 

SUTTER INSTRUMENT COMPANY 
51 DIGITAL DRIVE, NOVATO. CA. 94949 

PHONE: 415.883.0128 FAX: 415.883.0572 

EMAIL:INFO@SUTTER.COM WWW.SUTTER.COM 

........ [IiI I 
American Gastroenterological Association- 

AstraZeneca Prize for Distinguished 
Research in Digestive Diseases 

* Intended to recognize an individual who has 
made a major achievement in 
gastroenterological clinical or basic 
research. 

* Prize consists of a $25,000 honorarium and 
travel grant to receive the prize during 
Digestive Disease Week? 2002, 
May 19-22, 2002, in San Francisco, CA. 

* By nomination only; nominations due 
February 1, 2002 

* AGA membership and US residency not 
required. 

For more information, call contact David Lee, 
MPA at (301) 222-4012 (phone), (301) 222-4010 
(facsimile), dlee(gastro.org (e-mail) or visit the 
AGA Website at www.gastro.org/phys-sci/prize 
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Takara Korea Biomedical Inc. USA and the Americas Europe Taiwan 
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