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The south polar region of Mars is 
highly enriched in hydrogen 
(blue) in the form of water ice 
buried less than a meter beneath 
the surface, as revealed by the 
Mars Odyssey Gamma-Ray 
Spectrometer measurements of 
gamma-ray and epithermal 
neutron flux. The topographic 
relief (exaggerated) is from the 
Mars Orbiter Laser Altimeter. 
Three reports in this issue focus 
on martian hydrogen distribu- 
tion. [Image: G. Shirah, Goddard 
Space Flight Center; W. Boynton 
and W. Feldman] 
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ii}, _ expression differences are real 
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it eliminates gel to gel variation. 
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samples on a single 2-D gel. After 2-D electrophoresis and scanning 

1 on TyphoonT Variable Mode Imager, DeCyderM Analysis Software 

automatically locates and analyzes protein spots, assigning statistical 

confidence to each and every difference. All within minutes. 
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Freezing and thawing competent cells drains t 

their efficiency and your resources. Every time 000 L0;li;9ri-X0 

you freeze and re-thaw your cells the transforma- j|is 

tion efficiency drops. your next experiment could ;im 

fail. Why risk it? We've packaged 13 of our most M 

popular strains-such as TOP 10, DH 1 OB?-T 1 R, 

and DH50c?-T1 R-in the convenient One ShotR format. Now you 

don't have to take your cells to extremes. With One ShotR com- 

petent cells you can thaw what you need-and leave the rest in 

the freezer. 

r Peace of mind. One ShotR single-use aliquots 

0 u keep cells stable and ready to use-when you 
. 

0<;i want to use them. No extra pipetting. No waste. 

- Even the media is included. And with chemical 

_ transformation efficiencies as high as 1 x 109 you 

get great results every time. 

Keep your cool with One Shot . With the convenience, sta- 

bility and selection of One ShotR competent cells, you're sure 

to get great results every time. Don't go to extremes. Call 

Invitrogen today. 

transformants/pg pUC 

Going to extremes with 

your competent cells? 



THIS WEEK IN Science 
edited by Phil Szuromi 

RecA Resists for 

Nanowiring 
One approach to wiring togeth- 
er nanometer-scale electronics 
relies on using DNA as a tem- 
plate-the ends of a long DNA 
molecule are designed to hy- 
bridize to components bearing 
complementary strands, and the 
DNA is then metallized. Keren et 
al. (p. 72; see the Perspective by 
Niemeyer) show that the major 
protein responsible for homolo- 
gous recombination in Es- 
cherichia coli, RecA, can be used 
to pattern metallized DNA. 
RecA was polymerized on sin- 
gle-stranded DNA molecules, 
which were then hydridized to 
double-stranded DNA substrate 
molecules. RecA could be used 
either lithographically to create 
nonmetallized gaps in the DNA, 
or to perform recombination re- 
actions that created branched 
networks. 

More from Dmanisi 

Studies at Dmanisi, Georgia, have 

Subsurface Martian Water 
975 s Since February 2002, the Gamma-Ray Spec- 
78 trometer, Neutron Spectrometer, and High Ener- 
81 gy Neutron Detector on board the 2001 Mars 

Odyssey mission have been used to map the flux 
of gamma rays and secondary neutrons, which are attributed to 
hydrogen concentrations in the top meter of the martian sur- 
face. Results from just 30 to 60 days of data presented by Feld- 
man et aL (p. 75; see the cover), Mitrofanov et aL (p. 78), and 
Boynton et aL (p. 81) indicate that, at high latitudes (>60?) near 
both poles, a putative water ice-rich layer exists about 30 to 60 
centimeters below the surface (see the Perspective by Bell). This 
layer, which is tens of centimeters in thickness, may contain 20 
to 35% by weight of water ice, and this ice would fill in most of 
the estimated porous regolith at this depth. Nearer the equator, 
the depth of this layer increases to about 100 centimeters, and 
the amount of possible water ice in the layer decreases. Thus, 
Mars may have collected and concentrated a significant amount 
of water just below the surface at both poles. The presence of 
water is consistent with a wetter past, seasonally modulated wa- 
ter transport, current gully formation by subsurface water-ice 
erosion, and the potential for a higher concentration of water 
than expected beneath the martian surface. a 

And in Brevia... 
A technique developed by Park et a. (p. 65) allows refracto- 
ry oxides, such as zirconium oxide, to be grown as crys- 
talline thin films at low temperatures (-130?C) and on 

shown that early Homo migrat- plastic substrates. 
ed out of Africa by 1.75 million 
years ago. Vekua et aL (p. 85; see 
news story by Baiter and Gibbons) now report a new hominid skull 
and mandible from this site. Together, these fossils represent the 
largest collection of individuals from any one site older than about 
800,000 years ago. The specimens may even have been from a com- 
mon group. Regardless, their diversity may provide a view of the varia- 
tion in morphology of early hominid species. This newly discovered 
hominid has a relatively small brain, implying that evolution in brain 
size may not have determined when migration out of Africa occurred. 

Getting to the Root of It All 

Despite decades of phylogenetic research, the position of the 
root of the eukaryotic tree has remained controversial. Stech- 
mann and Cavalier-Smith (p. 89) have used a gene fusion that is 
almost certainly derived and compared it to the ancestral bacte- 
rial condition to show that the root must lie below the diver- 
gence point between opisthokonts (animals, fungi, and 
Choanozoa) and biciliated eukaryotes (which include plants, 
chromists, and almost all protozoa). This new evidence is congru- 
ent with a simple interpretation of the evolution of the eukaryot- 
ic cytoskeleton and a basic divergence in mitochondrial structure, 
and is the most substantial advance to date in clarifying the posi- 
tion of the root and the nature of the first eukaryote. 

K Published online in Science Express 

change the epigenetic context of a 

An On/Off Switch for 
Oncogenes 
Among the many new strategies 
being developed for cancer ther- 
apy are drugs that inhibit the 
function of oncogenes that are 
involved in tumorigenesis. Such 
drugs might be toxic if used 
chronically, yet they might be in- 
effective in the short term be- 
cause of possible reactivation of 
the oncogene once treatment is 
stopped. To investigate the latter 
possibility, Jain et aL (p. 102; see 
the Perspective by Weinstein) 
used a sophisticated mouse ge- 
netic model to examine what 
happens to MYC-induced tu- 
mors when the MYC oncogene is 
briefly inactivated and subse- 
quently reactivated. Surprisingly, 
they found that transient MYC 
inactivation leads to permanent 
loss of the neoplastic phenotype. 
When MYC was removed, os- 
teogenic sarcoma cells differen- 
tiated into bone cells; re-expres- 
sion of MYC did not restore the 
cells' tumorigenic potential but, 
rather, caused the cells to under- 
go apoptosis. These results sug- 
gest that brief inactivation of an 
oncogene may permanently 

tumor cell so that it cannot revert 
to its original malignant behavior. 

Quantum Dot Molecules 

Quantum dots, like molecules, have discrete 
energy levels that can be tuned by varying 
their size and composition. Holleitner et al. 
(p. 70) have controlled the coupling be- 
tween two quantum dots with a technique 
based on cotunneling of electrons through 
each of the dots. They then probe the devel- 
opment of energy spectra analogous to the 
formation of molecular levels. 

Block That Catch? 
Fisheries management is based mainly on population dynamics, but 
in response to predation, it is conceivable that populations might 
evolve rapidly, which could lead to diminished yields. Conover and 
Munch (p. 94) harvested large, small, or randomly sized members of 
an exploited fish, the Atlantic silverside (Menidia menidia), from 
captive populations over four generations. Harvesting large individu- 

CONTINUED ON PAGE 11 
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als initially increased overall catch but quickly led to lower yields, as slow-growing pheno- 
types began to dominate. The authors suggest that creating no-take reserves or enforcing a 
maximum size limit may preserve the genetic variability in wild populations. 

Second-Sourcing Thymidylate 
It might be assumed that mechanisms for the biosynthesis of essential DNA precursors 
would be conserved in all organisms. However, Myllykallio et al (p. 105) show that a large 
class of proteins that do not have sequence similarity with the classic thymidylate synthase 
(ThyA) synthesizes thymidylate by a different mechanism. These enzymes (ThyX) are main- 
ly limited to microbial genomes that lack ThyA and are an important drug target as they 
occur in several human pathogens. In a Perspective, Murzin comments on a rare confluence 
of events in which the functional characterization is complemented by the recent structural 
characterization of ThyX by the Joint Center for Structural Genomics. = 

Compensating for Nonsense 
Mutations that introduce premature termination codons (nonsense) can affect alterna- 
tive splicing of transcripts by disrupting exonic splicing enhancers. Wang et al (p. 108) 
have examined a T cell receptor (TCR) gene that acquires nonsense codons at high fre- 
quency during normal T cell development. In contrast to previous explanations, they 
show that nonsense-associated altered splicing (NAS) is enhancer independent. Instead, 
it appears that nonsense codons up-regulate alternatively spliced messenger RNA by a 
translation-like mechanism. 

Sticking with It 

Specification of cell lineage requires early decisions that, in some cases, may be re- 
versible. The transcription factor Pax5, is required for entry into the B cell lineage via the 
repression of non-B cell genes and establishment of the B cell-specific gene profile. Af- 
ter conditionally inactivating the Pax5 gene, Mikkola et al (p. 110) observed that the 
developmental program of committed early B cells could be reset. As a result, other 
myeloid and lymphoid lineages could be derived from these cells in vivo and in vitro. 
This type of persistent control over early lineage preservation may prove an important 
general principal in upholding cell fate decisions. 

Taking Degradation to Heart 
The ubiquitin pathway of protein degradation has gained 
prominence as a major regulatory network in mammalian cells. 
Arginine is commonly conjugated to the amino-terminus of 
proteins during ubiquitin-dependent degradation, but the 

B---- 6g--3B physiological functions of arginylation are unknown. Kwon et 
aL (p. 96) generated mice genetically deficient in one of the 
Arg-tRNA-protein transferases catalyzing this modification 

II2 _^ (ATE-1) and found that the embryos die from defects in heart 

WS_^^^ development and angiogenesis. The authors also discover a 
possible mechanism for the early cardiac defects: Amino-termi- 
nal cysteine is oxidized prior to its arginylation by ATE-1, sug- 
gesting that the amino-terminal arginylation may function as 
an oxygen sensor. 

Breaking the Mold 

Drosophila protect themselves against bacterial and fungal infection by secreting anti- 
microbial peptides from the fat body, the insect equivalent of the liver. One mechanism 
required for initiating this in response to Gram-positive bacteria and fungi is provided 
by the Toll pathway, which is activated via binding of a proteolytically cleaved form of 
its ligand Spaetzle. Using mutagenesis screening, Ligoxygakis et aL (p. 114) identified 
mutants for a serine protease gene named persephone, which suppressed the Toll- 
dependent antifungal response. Unlike other activators of the Toll pathway, persephone 
has no inherent microbial recognition domain, which suggests that it depends on an up- 
stream fungal receptor to initiate its cleavage of Spaetzle. 
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Cleave Yur our His Tag, Not Your Protein 

The TAGZymeTM System delivers intact, His-tag free proteins 
quickly and efficiently using recombinant exoproteolytic enzymes. 

The TAGZyme System offers: 

^P" High specificity - exoproteolytic digest 
means that no nonspecific cleavage can 
take place within the body of the protein 

^fO A complete solution for His-tag removal 
- optimized vectors, enzymes, and 
Ni-NTA resin 

^rb" Efficient tag removal - >95% in just 
30 minutes at 37?C 

^Jr High-purity end products - TAGZyme 
enzymes, residual uncleaved protein, and 
tag fragments are completely removed by 
subtractive Ni-NTA chromatography 

• Recombinant enzymes available in 
GMP-grade quality - important for the 
manufacture of therapeutics 

QIAexpress? - Over a decade of experience in 6xHis-tagged protein expression, 
purification, detection, and assay. 

For more information on the TAGZyme System visit us at www.qiagen.com or contact QIAGEN Technical Services or 

your local distributor. 

Trademarks: QIAGEN?, QlAexpress?, Ni-NTA. TAGZyme is a trademark of UNIZYME. ? 2001 QIAGEN, all rights reserved. 

www.qiagen.com Circle No. 84 on Readers' Service Card 
QIAGEN: Distributors: 
Australia Canada France Argentina Tecnolob S.A. (011) 4555 0010 Austria/Hungary/Slovenia R. u. P. MARGARITELLA Austria (01) 889 18 19 Belgium/ i: 
Tel. 03-9489-3666 Tel. 800-572-9613 Tel. 01-60-920-930 Luxemburg Westburg b.v. 0800-1-9815 Brazil Uniscience do Brasil 011 3622 2320 China Gene Company Limited (852)2896-6283 
Fax 03-9489-3888 Fax 800-713-5951 Fax 01-60-920-925Cyprus Scientronics Ltd (02) 765 416 Czech Republic BIOCONSULT spol. s.r.o. (02)4447 1239 DnmarC Merck Eurolb A/S Fax 03-9489-388a a x 800 U-713-595 F(ax 

01-60-920-92543 86 87 88 Egypt Clinilab 525 7212 Finand Merck Eurolab Oy (09)804 551 Greece BioAnalytica S.A. (01.640 03 18 India Geneix 

Germany Italy Jaan (011)-542 1714 or (011-515 9346 Isrl Westburg (Israel) Ltd. 08 66 50 813 or 1-800 20 22 20 Korea LRS Laboratories, Inc. i 
Tel. 02103-29-12400Tel. 02-33430411 Te 03-5547-0811 (02) 924-86 97 Malaysia Research Biolabs Sdn. Bhd. (03)-7312099 Mexico Quimica Valaner S.A. de C.V. (5) 525 57 25 

Fax 02103-29-22022 Fox 02-33430426 Fx 03-5547-081 8 The Netherlands Westburg b.v. (033)-4950094 New Zealand Biolab Scientific Ltd. (09) 980 6700 or 0800 933 966 Norway Fax 02103-29-22022 Fax 02-33430426 Fax 03-5547-0818 Merck Eurolob AS 22 90 00 00 Poland Syngen Biotech Sp.z.o.o. (071) 351 41 06 or 0601 70 60 07 Porlugal IZASA PORTUGAL, 
LDA (1)-424 73 64 Singapore Research Biolabs Pte Ltd 2731066 Slovak Republ BIO-CONSULT Slovakia spol. s.r.o. 

Switzerland UK USA (07) 50221 336 Soulh Africa Southern Cross Biotechnology (Pty) Ltd (021) 671 5166 Spain IZASA, S.A. (93) 902.20.30.90 Sweden I 

Tel. 061-319-30-31 Tel. 01293-422-999 Tel. 800-426-8157 Merck Eurolab AB (08) 621 34 00 Taiwan TAIGEN Bioscience Corporation (02) 2880 2913 Thailand Theera Trading Co. Ltd. QI A G E 
Fax 061-319-30-33 Fax 01293-422-922 Fax 800-718-2056 (02) 412-5672 Inolhercountriesconact: QIAGEN, Germany 
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A1 Bimsystems 
Data. Decision. Discovery. 

*US tol-free: 1.877.287.5700. Applera Corporation is committed to providing the wod's leading technology and information for life scientists. Applera Corporation consists of the Applied Bisystems and Ceera Genomics businesses. For Research Use Only. Not for use in diag- 
nostic procedures. Practice of the patented poymerase chain reaction (PCR) process requires a license. The ABI PRI 7000 Sequence Detection System is an Authorized Themal Cycler for PCR and may be used with PCR licenses available from Applied Biosystems. Its use with Authied 
Reagents also provides a limited PCR license in accordance with the label rights accompanying such reagents. Purchase of this instrument does not convey any right to practice the 5' nuclease assay or any of the ther real-time methods covered by patents owned by Rocheor Applied 
Biosystems. Applied Biosystems, ABI PRISM and its design, and Primer Express are registered trademarks, and AB (Design) and Applera are trademarks of Applera Corporation or its subsidiaries in the US and certain other countries. 02002 Applied Biosystems. All rights reserved. 
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OK, START BREATHiNG RGAil 
There's only one word to describe the fluorescence images 

you'll get with fikon smz stereo microscopes. Breathtaking. 

The clarity of GFP images viewed through our 
SMZ-1500/1000 stereo microscopes is startling. 
Working together, our famous fluorescence 
technology and advanced optics deliver stereo 
images that amaze even the most demanding 
users. Fluorescence can be combined with other 
illumination techniques, such as our patented 
Oblique Coherent Contrast (OCC), to produce 
the most brilliant images you've ever seen on a 

stereo microscope. The SMZ series is 
optimized for today's most advanced 
disciplines, including genomics, IVF, 

and material science applications. 
Breathe easy. Discover how much more you can see 
with a Nikon SMZ stereo microscope. For additional 

information, call 1-800-52-NIKON, ext. 383 or 
visit www.nikonusa.com 
In Canada, call 1-866-99-NIKON. 

Jellyfish captured on a DXM1200 Digital Camera and SMZ-1500 Stereo Microscope using epi-fluorescence and OCC. 

Visit MicroscopyU at www.nikonusa.com to learn more about fluorescence and OCC. 
? 2002 Nikon Instruments Inc. 
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Finding Healthy Solutions 
For the past 220 years, innovation and creativity have thrived at Takeda, where, as a 

major producer of pharmaceuticals for the healthcare industry around the world, we 

have supplied inventive solutions to help people enjoy better health and a higher 

quality of life. 

In creating some of the drugs that are now in use worldwide, Takeda's scientists 

pioneered new areas of pharmaceutical research to uncover original compounds 
with unique modes of action. Our medicines have helped millions of patients to fight 
diseases such as diabetes, hypertension and prostate cancer-in some of the more 

remarkable cases, surgery could be avoided. 

Each small miracle points to our ultimate goal of finding cures. Using original 

approaches and the latest technology we are resolved to search until they are found. 

Seeking the world's cures 

TAKEDA CHEMICAL INDUSTRIES, LTD. 

http://www.takeda.com Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan 
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ways to improve your reading 
Increase speed and productivity with Bio-Rad microplate readers 
Whether you're into classic readings, fast-moving kinetics, or the latest luminescence applications, 
Bio-Rad offers a choice of five top-selling microplate readers to meet your needs and your budget. 
From one to hundreds of samples a day, single- to 1,536-well plates, and manual or automated robotic 

loading, Bio-Rad has the system 
you're looking for. All systems 
feature accurate, linear performance 
with high sensitivity, broad dynamic 
range, state-of-the-art software, and 
a full range of accessories and 
reagents for added convenience 
and flexibility. To read more, visit 
discover.bio-rad.com or contact 
your local Bio-Rad representative. 

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

Model Absolbance Luminescence Spectral Range 

Model 680 microplate reader * 400-750 nm 

Benchmark?T microplate reader * 340-800 nm 

Benchmark Plus' microplate 
spectrophotometer * 340-800 nm 

Ultramark?T microplate system * 250-750 nm 

Lumimark'T microplate luminescence 
and absorbance system * 405-690 nm 
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AAAS 

Travels 
For members and friends of AAAS 

Explore! 
We invite you to travel with 

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

t In the Footsteps 
of the Etruscans 

T October 17-29, 2002 
Discover the wonders of Tuscany, from medi- 
eval hill towns and the Etruscan heritage, to 
the Tuscan Archipelago and Siena. With 
outstanding classicist and naturalist Mark 
Walters. $2,995 + air. 

Copper Canyon, Mexico 
October 27-November 3,2002 
Discover Mexico's Grand Canyon 
and the Tarahumara Indians. Ride 

the Chihuahua al Pacifico train from sea level 
to 8,000 ft. Breathtaking scenery and 
fascinating! $2,290 + air. 

New Zealand Expedition 
November 9-25,2002 

Discover New Zealand's heritage 
& national parks, Christchurch & 
Rotorua, led by outstanding natu- i. 
ralist Ron Cometti! $3,695 + air. 

Christmas in Tasmania 
December 21-January 3,2003 

%l5sa Discover Tasmania's rich natural 
W.S~,2 heritage. Explore Cradle Mountain 

National Park and board M/V 
,ij^l' Shokalskiyto explore remote 

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

Classic Antarctica 
January 23-February 5,2003 

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

Birder's Paradise: 
New Zealand's 

Subantarctic Islands 
February 22-March 7,2003 

On board M/VShokalskiy explore World 
Heritage islands: Auckland, Macquarie ? ; B .(Australian), Campbell 

& Snares renowned 
f:i +":~ ~1~ for seabirds & marine 
i] '~-^ 

- 
mammals. From 

- _ $4,595 + air. 

Iceland Eclipse & Jan Mayen 
May 25-June 8, 2003 

Circumnavigate Iceland 
and see the Annular Solar , , 
Eclipse, May 31. Discover __ " 
immense seabird cliffs, 
humpback whales, remote villages, fantastic 
glaciers and geology. From $4,545 + air. 

Call ForDetailed Trip Brochures 

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

LAB TECHNOLOGY TRENDS WWW.SCIENCEPRODUCTLINKORG 
SPECIAL AD SECON IN THE 26 JULY ISSUE 

Drug Discovery I 
This special ad section covers the 
challenges and advances in handling Sdege Product Lnk 
the large volumes of data developed Science's online reader service 
through researh and development system helps you find information on 
efforts. products advertised in the pages of 

Look for it in the 26 July issue. Science. Search by product category, 
company name, keyword, or page 
number. 

Find it all at 

www.scienceproductlink.org. 

WWW.SCIENCECAREERS.ORG 

Employer Profiles 
Looking for more information 
on an employer? 

Check out the Employer Profiles 

page at www.sciencecareers.org. 

You can find information on 

employee benefits, company 
information, and links to current 

job openings. 

EUROPEAN COUNTRY REPORT 
AD SUPPLEMENT IN THE 19 JULY ISSUE 

Medicon Valley 
Science, in collaboration with 
Medicon Valley Academy, will publish 
a European Careers report focusing 
on current growth in the Medicon 

Valley region. 

Look for it in the 19 July issue. 

AAASTravels 
BETCHART EXPEDITIONS Inc. 

17050 Montebello Road 
Cupertino, California 95014-5435 

Science is published by The American Association for the Advancem 

A : To subscribe toScience and become a member of the AAAS, go to w AAAS~~~~~~~~~r 
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Drug Discover-y I Research 
I*~~ 

Protein Microarrays 

Clinical Screening 

Protein M/icroarrays... 

Introducing the wvorld's first comnplete platformn. 

Only fromn PerkinElmner Life Sciences. 

No more talking about it, start doing it! Get a complete protein microarray platform - hardware, 
software, and substrate in your lab today. It's everything you need, including superior 
performance, reproducibility and reliable results. 

* Protein Microarray Printing - PiezoTipnology" technology 
* Protein Microarray Chemistries - HydroGelIT' coated slides 
* Protein Microarray Processing - ProteinArray"" Workstation 
* Protein Microarray Scanning - ScanArray? Express 
* Protein Microarray Data Analysis and sample tracking - QuantArray" 

Get the protein microarray platform that delivers reliable data now, from the only company who can deliver it today, 
PerkinElmer Life Sciences. Call 1-800-551-2121 today. Or visit us online at www.perkinelmer.com/lifesciences. 

PerkinE erTM 
life sciences. 

Worldwide Headquarters: PerkinElmer Life Sciences, Inc. 549 Albany Street, Boston, MA 02118-251 2 USA (800) 551-2121 

European Headquarters: PerkinElmer Life Sciences, Inc. lmperiastraat 8, BE-1 930 Zaventem Belgium 

Att trademarks or registered trademarks are the property of PerkinEtmer Life Sciences, Inc. 

? 2002 PerkinElmer Life Sciences, Inc. 

m~ ~ ~ ~ ~ ~~~~'~~~'' 1 i m*J~mIs V e(4]~l11 
I I 



For complete details and 
poster submission, visit: 

www.aaasmeeting.org 

Or contact: 

AAAS Meetings 
Department 
1200 New York Ave., NW 
Washington, DC 20005 

E-mail 
aaasmeeting@aaas.org 
Phone 
202-326-6450 

Submission Deadline: 
8 November 2002 



With direct incorporation labeling, you give up performance. 

With amino-allyl labeling, you give up time. 

With our new Array 50? labeling kit, you give up nothing. 

1 5pg total RNA samples, mouse brain vs. mouse liver. 

Genisphere introduces a labeling kit for 10-20 pg 

total RNA samples based on its proprietary 3DNA? 

dendrimer technology. It's called Array 50 and it offers 

something never available before: The sensitivity and 

Qs0-~~ ~ insusceptibility to dye incorporation bias of amino-allyl labeling, 

combined with the simple labeling protocol of direct 

I~~~E ~ incorporation. This, plus more accurate expression data than 

1%@~~ ~ any conventional labeling method can produce. For all it does, 

io~~~ ~you might expect the Array 50 kit to cost a lot. Yet it costs about 
z 

2-0c^ ~as much as home-made labeling systems. So you give up 

nothing, and pay next to nothing. To order a trial kit, call us at 

=-jP ~ ~877.888.3DNA or visit our website at www.genisphere.com. 

~ AAPOGenisphere 
A 1) A T XS (C P C E M )P A N' Y 



BioSource Quality Advantages 

*- Expert PhD supported technical service 

>. Sample size efficient, ?1 00 pL per sample 

* Convenient single standard curve for quantitation 
of all sample types 

>. Consistent lot-to-lot performance 

*- Standards calibrated to NIBSC (when available) 

>- Experienced manufacturing for nearly 20 years 

>- Sensitivity to <5 pg/mL 

Cytokine ELISA kits 
DR-5 IL-2R IL-6R IL-l13 G-CSF LIF TNFRII 
IL-lIuo IL-3 IL-7 lL-lI5 GM-CSF LIFR Trail 
IL- IRA IL-4 lL-8 IL-l16 IFN-ac TGF-P 
IL-lIfp IL-5 IL- I IL-17 IFN-P TNF-ct 
IL-2 IL-6 IL-12 lL-l18 IFN-y TNFR I 

BioSource offers species specific ELISAs for human (Hu), mouse fMs), rat (Rt), swine (5w), 
bovine f B) and monkey fMk). 1-, 2-, 5-plate and bulk sizes available. 

See biosource.com for a complete product menu including: 
MAPK, Chemokines, Adhesion Molecules & Growth Factors. 

Solid Performance. Every Time. 

a U a a a - - U - 

U U * 0 a U 

A B C D E F G H I J K 
Production lot 

Lot-to-lot Repr-oduci'bility: 
Human IFN-y ELISA (Cat. #KHC402 1). 

2.5 natral baIL-4 

51.5- 

o .5 

05 

0 100 200 300 400 500 600 
pg/mL IL4 

Par'allelismi: 
Monkey IL-4 ELISA (Cat. #KPCO04 1). 
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Synergy ! 

When the whole amounts to significantly more than the 
sum of its parts, scientists talk of "synergy". 
A perfect example: the Multipette? pro, the high- 
precision manual dispenser and the Eppendorfl PCR 
MasterMix, two partners, whose interaction could 
hardly be improved. 

Electronic dispensing with utterly consistent precision 
makes the processing of large series and microtiter 
plates child's play. Particularly when analyzing samples 
using PCR technology, pipetting and concentration 
errors can lead to fatal deviations. The "ready to use" 
Eppendorf? PCR MasterMix will drastically minimize 
these errors. 

Multipette? pro and Eppendorf? PCR MasterMix: 
an unbeatable intelligent team for reproducible 
experiments in the PCR field. 

Multipette? pro: 
* Electronic manual dispenser (positive-displacement 

principle) 
* Dispensing and pipetting uneven volumes (e.g. 13.4 pl) 
* Rapid, fatigue-free dispensing 

(spray-free, even in free jet) 
* Electronic action for highest precision 
* Large volume range from 1 p1 to 50 ml 

MasterMix: 
* "Ready-to-use" mix for maximum reproducibility 
* High PCR yields 
* Reliable and reproducible results 
* Ideal for automating PCR Ca 

E 
a) 

-o 

Ca 

-0 
a) 

a 

0) 

a) 
Cd 
al) 

a) 
a 
a) 

Application Hotline: 
+49 180-3666 789 

eppendorf 
In touch with life 

Eppendorf AG ? 22331 Hamburg ? Germany ? Phone +49 40-53801-0 ? Fax +49 40-53801-556 

e-mail: eppendorf@eppendorf.com ? Internet: www.eppendorf.com 
Brinkmann Instruments, Inc. One Cantiague Rd. an . Westbury, NY 11590-0207 Phone 800-645-3050 or 516-334-7500 * Fax 516-334-7506 

e-mail: info@brinkmann.com . website: www.brinkmann.com 



Enhanced Cell-Free Protein Expression - 
Rapid Translation System 
Overcome the limitations of cell-based protein expression with Roche Applied Science's 

Rapid Translation System (RTS), a complete line of protein expression products that 

provide exceptional advantages for a variety of applications. 

* SCALABILITY - express from 3 lg to 150 mg of protein without the inconvenience 
associated with cell culture 

* SPEED - express and screen hundreds of different gene sequences with PCR templates 
generated with the RTS Linear Template Generation Sets 

* CONVENIENCE - easily incorporate artificial amino acids for X-ray crystallography 
or NMR studies 

Simplify your protein expression work with the RTS ProteoMaster Instrument. 
This compact instrument supports all three RTS E. coli HY Kits - RTS 100, RTS 500, 
and RTS 9000. 

RTS Linear Template generate PCR templates for expression 3 186 237 1 set 
Generation Set in RTS 100 (96 reactions) 
RTS 100 E coli express up to 20 pg protein/reaction 3 186 148 1 kit (24 x 50 pl reactions) 
HY Kit in just four hours 3 186 156 1 kit (96 x 50 pi reactions) 

RTS 500 E. coli generate up to 5 mg protein/reaction 3 246 817 1 kit (2 x 1 ml reactions) 
HY Kit in 24 hours 3 246 949 1 kit (5 x 1 ml reactions) 

RTS 9000 E. coli scale-up to 50 mg protein/reaction 3 290 395 1 kit [1 x 10 ml reaction) 
HY Kit in 24-36 hours 

RTS ProteoMaster supports all RTS kits 3 064 859 1 instrument 
Instrument plus inserts 

For detailed information, visit www.proteinexpression.com 
or contact your Roche sales representative. 
Rapid Translation System, RTS, and ProteoMaster are trademarks of a member of the Roche Group. c 2002 Roche Diagnostics Corporation. All rights reserved. 

RTS ProteoMaster Instrument with crystals and X-ray 
diffraction pattern of phosphoserine phosphatase, 
produced using the RTS 500 E. coli HY Kit. 

<Roche> 

Roche Diagnostics Corporation 
Roche Applied Science 
Indianapolis, IN 
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The PTC- 10T Thermal Cycler 
The first MJ Research Peltier-effect thermal 

cycler delivers precision and ease of use 
in a compact and reliable instrument. 
The novel Peltier heating and cooling 
technology establishes a widespread 
reputation for innovation and versatility. 
Today, the updated PTC-100 continues to 
deliver reliability and economy. 

1988 

The DNA EngineT Thermal Cycler 
The first user-configurable cycler introduces 

swappable blocks with six different vessel 
formats. Revolutionary multi-sensor, multi- 
zone thermal control delivers superior 
thermal uniformity and unprecedented 
speed. With a dual block, one DNA Engine 
can perform two independent protocols. The 
DNA Engine architecture allows new block 

types to be added as research needs 
evolve; today a gradient feature can 
be retrofitted to all existing DNA 
Engine cyclers. 1 9 9 4 

The MiniCycler? Thermal Cycler 
The first personal-sized cycler sets new 
standards for speed, convenience and 
affordability-it is also the first cycler small 

enough to be practical for field research. 

Technologically, it pioneers the use of 
Joule-assisted Peltier thermal control and 

precision thermistor sensors with NIST 
traceable accuracy. Today, MJ's unique 
Mobile Molecular' Lab is built around this 

rugged instrument. 1 9 9 1 

The DNA Engine Dyad' 
Thermal Cycler 
The dual-bay Dyad cycler adds ease-of-use 
features such as a window-driven interface, 
point-and-click programming, real-time 
temperature graphs and a high-density 
color display to the range of compatible 
options for tens of thousands of DNA Engine 
system owners. The system maintains the 
well-accepted thermal performance of the 
DNA Engine family of cyclers while offering 
a wider variety of choices in capacity, 
networking protocols, and user interface. 

2000 

The DNA Engine 
Tetrad' Thermal Cycler 
The DNA Engine family grows, adding an 
instrument which incorporates four DNA 

Engine cyclers in a single minimal footprint. 
MJ also designs and introduces today's 
standard configuration for 384-well blocks 
and vessels. Together, these innovations 
create a single "Genome Engine" with a 

capacity sixteen times that of a 96-well 

system, which becomes the standard in 

high-throughput DNA sequencing, and the 

thermal-cycling backbone of the Human 
Genome Project. 1 9 9 5 

The DNA Engine Opticon? 
Real-Time System 
The development of fluorescence-based 

assays has radically changed DNA analysis 
and the novel Opticon?r detector accessory 
enables quantitative and melting-curve 
analysis as well as other precision 
temperature-controlled measurements on 
the flagship DNA Engine thermal cycler. Its 

unique rugged design uses LED excitation, 
and PMT detection to deliver high sensitivity 
with no moving parts. 2 0 0 1 

At MJ Research, we create options. As thermal cycling 
needs have evolved throughout the years, our 

innovative engineering has consistently produced 
instruments that stand the test of time. If you work with 

DNA, we have a thermal cycler that will meet your 
needs for years to come. 

At MJ Research, our Tradition is Innovation. 

PCR is covered by patents owned by Hoffmann-La Roche, Inc. & F. Hoffmann-La Roche Ltd. 
Users should obtain license to perform the reaction. 

MJ Research' 
INCORPORATED 

(888) 729-2164 * www.mjr.com/info/0105 
Boston * San Francisco * Tahoe * Copenhagen * Seoul 



FAMRI ANNOUNCES THE SECOND YEAR CLINICAL RESEARCH AWARDS 

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

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

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

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

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

Full disclosure of any prior tobacco industryfunding is required of all applicants. 



The McNeil Research Grant Awards are designed to sponsor original research on: 
The mechanism of aetion of acetaminophen or New ind3cations and uses for acetaminophen. 

A maximum of $60,000 per grant per year will be 
made available. Extensions of one additional year 
(maximum grant $120,000) will be considered. 
Selected applicants must be willing to publish 
results in a peer-reviewed journal or present 
findings at a national scientific meeting. 

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

For details of the procedures and conditions of the competition visit 
www.tylenolgrants.com 

Or contact: 

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

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

U.S. Fax: 215 273 4053 

:D: 

T::k:4 

S? ti? r oit 

A CETA MINOPHEN 

McNeRA 
"'9!1>,__ 



'I1 

f 
O 

\0l'l1 

I .I 

v , i?:.^ ^ z , I , I~ :a ;: :: ;I S :0 I :: :00:0 f::0f i 00;f 11 :X .. ....0 : ;0 



COME FROM THE 

Regional winner of the 2001 

Amersham Biosciences & Science Prize 

for North America, Matthew L. Albert 

enjoys rollerblading in 

New York City's Central Park 

when he isn't at work. 

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

Your essay will be reviewed by a panel of distinguished scientists, who'll select one 

grand prize winner and up to seven other winners.The grand prize winner will get his or 
her essay published in Science, receive US$25,000 and win a trip to the awards 

ceremony. Your essay may be submitted in English, French, German, Spanish, Japanese or 
Chinese (Mandarin).The closing date for entries is July 15, 2002. 

Go to www.amershamscienceprize.org 
And take your step. Avraham Yaron did and 
won our regional prize for all other countries 
in 2000.Then in 2001, he was published for the 
first time in Science-"Sorting of Striatal and 
Cortical Interneurons Regulated by Semaphorin- 
Neuropilin Interactions:'Science 293:872-875 (2001). 

* For the purpose of this prize, molecular biology is defined as "that 

part of biology which attempts to interpret biological events in terms 
of the physico-chemical properties of molecules in a cell" (McGraw- 
Hill Dictionary of Scientific and Technical Terms, 4th Edition). 

Science 

to obtain the mandatory entry form. 

AMERSHAM BIOSCIENCES 
& SCIENCE 

FQRYOUITNG 
SCIENTISTS 

* m 0 

Amersham 
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CRYOMED? FREEZERS PROVIDE THE ULTIMATE IN PROGRAMMABLE CONTROLLED RATE FREEZING 

Our new controlled rate freezers provide the time and temperature control you count on 

when freezing your valuable samples and preserving cell viability. Quiet running, 

easy-to-use CryoMed Freezers include six preset freezing profiles that can serve as 

starting points for your own freezing protocols. Special air handling system with I 

directed airflow allows greater air exchange for improved temperature uniformity. . 

Unique, patented liquid nitrogen injection ring ensures optimum, uniform product t . 

cooling. Units, which are available in 0.6, 1.2, and 1.7 cu. ft. sizes, continuously 
" 

display chamber temperature, sample temperature, and operation status. 

Contact us for details about CryoMed Freezers, and we'll also send a 

free copy of Cryopreservation Manual: A Guide to Cryopreservation Techniques. 

P.O. Box 649, Marietta, OH 45750-0649 
Phone: 800-848-3080 or 740-373-4763. Fax: 740-373-6770. www.thermoforma.com 
An ISO 9001 Company * International Distributors Worldwide 
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