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P r o S S  
RT-PCR Systems 
Get the Stratagene P f i l  Ad\,antage For 

True High Performance R N A  Amplification. 

The ProSTART" RT-PCR Systemsi utilize Stratagene's high performance, PFoSTARa 
high fidelity TnqPlu,P PrecLiion DNA polymerase" and PfuXrrbaT.\' DNA HF Sie-fl 
polymeraseo" in combination with an optimized MMLV reverse transcriptase 

to create the most powerful, sensitive and 
versatile RT-PCR systems available. 
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To identify differentially- 
spliced transcripts that contain 
alternate 5' exons that are 
utilized in different tissues. 

intercellular adhesion molecule-1 The fibroblast growth factor 
1 (FGF-1) gene makes use of different 
5' exons to regulate i t s  expression. - -+ 
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V O L U M E  2 8 4  N U M B E R  5 4 1 9  1 7  
COVER The topography of Mars revealed by Mars Orbiter Laser ---e Altimeter measurements taken through 15 April 1999 from Man Global 
Surveyor. Shading was obtained by "illuminating" the topography from 

---d the northeast. The upper image shows the Hellas impad basin (dark 
www.sciencernag.org blue, -2300 km across), and the lower image shows Tharsis volcanic 

province and Valles Marineris. [Graphics: G. A. Neumann, Massachusetts 
Institute of Technology and NASAIGoddard Space Flight Center] 
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Need a little help on the receptor 

ligand front? We can offer you the 

instant support you need through . - -  
our dedicated Ligand Service. 

You're fighting to  identify and characterise new 

targets, through assay development and high 

throughput screening to  the drug profiling stage. 

But the change in the number, size and speed 

o f  drug screens means that having the right 

radioligand available at the right time has never 

been more important.Who are you going to call? 

The Ligand Service is your biggest ally in identdjing, 

licensing and developing the best radioligands for 

each receptor subtype and enzyme substrates. 
\ 

Just fill in the special request form on our web 

site, and you get instant access to  a dedicated team 

of consultant scientists, fully supported by custom 

i manufacturing capabilities in Europe and the USA. 

Together, we can optimise any radioligand in 

terms of isotope, labelling position, formulation and 

m fitness for use. 

I To call in our support, you can find out more at: 

www.apbiotech.comlligands 
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ACCELERATED RACE I The MJ ~e t radr  Thermal Cycler 
FOR HUMAN GENOME I of Choice for Genomic sequencing 

Tetrad Cycler Has Proven 
It Can Go the Distance GENOME CENTERS 

Over the past year, the genomics commu- 
WANTED MORE 

nity has experienced the scientific equivalent 
of a seismic shock, for certain private interests 
have announced plans to sequence the majority 
of the human genome in advance of the aca- 
demic participants in the Human Genome 
Project. This has enormous implications in patent 
law, because the academics were planning to 
make the data freely available to all, while 
private f m s  may have different agenda. 
- Thus what was once a methodically sched- 
uled decoding of the human genome has be- 
come an all-out race for new sequences. Not 
ones to throw in the towel early, the academics 
have instead quickened the pace considerably, 
announcing plans to publish a "first draft" of 
the human genome by early 2000. [Science, 
284 (1999) 406-407, Nature 398 (1999) 1771 

The academic "champions" in this race are 
largely the same groups with whom MJ has 
worked in the development of the Tetrad cy- 
cler. These scientists are proceeding apace- 
and their work will have substantial implica- 
tions for the rest of the biological community. 
Withvast quantities of genomicdatajust around 
the comer, it might be astute for others to build 
up their sequencing capacity as well. Many 
discoveries in functional genomics will no 
doubt follow the initial data. The Tetrad cycler 
has a proven ability to handle this sort of cycle 
sequencing quite well-wouldn't you want to 

A Tetradm cycler with manual heated lids 

Tetrad Cycler Offers 
Many Useful Features 
The "marching orders9'.given by the collab- 

orating genome centers directed development 
of acyclerwith huge capacity andgreat speed- 
and the Tetrad cycler expresses both these 
traits in abundance. In addition, its modular 
design allows fitting of eight different designs 
of block (to fit any vessel), while powerful 
networkinterfaces andoptional motorized lids 
allow easv interntion into automated svstems. 
, 

F,"I 
Canada Direct! 
MJ Research now sells and 
supports its instruments in 

Canada directly. Now Canadian scien- 
tists can get the same great factory service and 

us; the samedevice the big boys (and girls) do? I experienced support that US scientists enjoy. 

Among Robots, Tetrad Has Manv Suitors 
Variety of Integrations Available 
When the early concepts for the Tetrad cy- 

cler were being sketched, easy integration with 
automated laboratory workstations was a ma- 
jor concern. All sorts of details must be worked 
out in advance for a cycler to function properly 
in the robotic milieu-for example, where will 
the airflow be routed? How will the plates be 
sealed? More importantly-how will the ro- 
bot communicate with the thermal cycler? 

Thank goodness, these details have already 
been addressed by MJ, in collaboration with 
several robot manufacturers. Existing inte- 
grations can be purchased for many applica- 
tions from such well-known suppliers as 
Beckman-Coulter, CRS Robotics, Packard, and 
Rosys-Anthos. Most of the necessary engi- 
neering has already been done, which can save 

many months of agonizing delay when trying 
to set up a high-throughput operation in a hurry. 

In a nutshell, communication with the cycler 
is two-way via a RS-232 or an IEEE-488 port. 
Sealing is with film or reuseable pads, over 96- 
well or 384-well plates, with pressure being 
a ~ ~ l i e d  bv motorized Power Bonnet" lids. * .  

PCR rs ~uvered by patent, owned by HalTmann-La Roche, Inc. & F Hotf- 
mann-La Rache Ltd. Urn should obtaio licellse to perform the hetion. 
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Ultra-high Capacity for Rapid 
Workflow in Cycle Sequencing 

WALTHAM, Mass. - In 1994, MJ Re- 
search introduced the midsized DNA Engine" 
thermal cycler. Scientists at various genome 
centers loved the product-but they wanted 
vastly greater capacity. Sequencing entire ge- 
nomes requires a huge number of DNA ampli- 
fication reactions, and the centers simply didn't 
have space for dozens and dozens of cyclers. 

The DNA Engine had been built with a 
modular block format, and a design concept 
was that this format allowed the possiblity of 
multi-block units. At the 
time, it was thought that the 
market for high-capacity 
cyclers would be relatively 
smallLconfined primarily 

Modular to genome centers-but MJ block 
had always found that the 
needs and desires of genome centers anticipate 
future trends in molecular biology in general. 

Thus in 1995, MJ developed the Tetrad" 
cycler, with four independent blocks. The ge- 
nome centers were genuinely enthusiastic, and 
they began snapping up all the Tetrad cyclers 
MJ could produce. Much to the surprise of 
many at MJ, numerous other customers wanted 
Tetrad cyclers too. Genomicslhigh-through- 
put work was growing at a rate far beyond 
what most had anticipated, and soon the com- 
pany was backordered for many months. 

Simultaneously, automatedsequencers were 
improving in and capacity. Sequenc- 
ing data began pouring out of the labs and into 
Genbank (as well as into private databases.. .) 
Due to its unparalleled ability to cycle 1536 
samples at high speeds, the Tetrad cycler has 
served as the industry-standard workhorse for 
feeding these sequencers with amplified DNA. 
New developments allow the use of fantasti- 
cally small reactions (down to 2pl), and other 
exciting advancements are on the horizon. 

- 
Manufacturer of Products for Molecular Biology 

590 Lincoln St. Waltham MA 02451 USA 
(888) 729-2164 Fax (617) 923-8080 



THIS WEEK IN SCIENCE 
edited by PHIL 5ZUROMl 

P U ~ I N G  THE SQUEEZE ON SILICA 
The most common form of silica is quartz. 
With increasing pressure, quartz eventually 
transforms to stishovite, which has been 
identified in highly shocked rocks and has 
been thought to be important in Earth's 
lower mantle. The occurrence of phases at 
higher pressure has been suggested; Sharp 
et al. (p. 151 1) have now found such a 
phase in a highly shocked meteorite from 
Mars. Electron diffraction data imply that 
the phase has a structure similar to that of 
lead oxide. The new phase may be the sta- 
ble silica phase in Earth's lower mantle and 
may have been missed in other highly 
shocked rocks because of its conversion at 
lower pressures to other phases. 

SUPERCONDUCTING NANOTUBES 
Carbon single-walled nanotubes, depend- 
ing on their diameter and helicity, can be 
semiconducting or metallic, and those that 
are only about 10 nanometers in diameter 
are expected to behave as one-dimensional 
conductors. Kasumov et al. (p. 1508) now 
show that individual carbon nanotubes 
about 1 nanometer in diameter (as well as 
bundles of about 100 of these nanotubes) 
can carry supercurrents. The nanotubes are 
connected between two superconducting 
electrodes; at the low temperatures used 
to make the electrodes superconducting (1 
kelvin), they find that if the resistance of 
the nanotube is sufficiently low, a super- 
current can flow through it. 

EUROPAN NIGHTS 
The Calileo spacecraft has a photopo- 
larimeter-radiometer (PPR) that maps the 
thermal radiation from the surface of a 
satellite. Spencer et al. (p. 1514) derived a 
map of the nighttime surface temperatures 
of Europa from PPR data and found that 
the temperatures vary with latitude, in 
some regions by as much as 5 kelvin. An 
explanation for these temperature varia- 
tions remains to be determined, but the in- 
triguing possibilities include either a 
change in the thermal inertia of the ice, 
which would be related to the changes in 
temperatures between daytime and night- 
time, or an unresolved heat source from 
within Europa. 

THE HIGHS AND LOWS OF MARS 
The topography of a planet can reveal 
much about its evolution. Smith et  al. (p. 
1495; see the cover and the news story by 
Wuethrich) have obtained a high-resolu- 
tion global view of the topography of Mars 
from Mars Global Surveyor. The data con- 

firm that the high elevations of the south- 
ern hemisphere reflect internal processes 
and show that a widespread deposit from 
an impact crater forms much of the high 
elevations. Surface water over much of the 
planet would have drained into a large 
basin in the northern hemisphere. 

racteristiu, the density of matter, , 
he expansion rate, and the shape, 

SAVING FISHERIES 
There are two approaches to ensuring the 
sustainability and biodiversity of fisheries: 
One is the use of catch limits, as is cur- 
rently practiced, and the other is the set- 
t ing up of marine reserves to  protect 
stocks. The introduction of reserves has 
been hampered by a lack of information 
of relative yields from the two systems. 
Hastings and Botsford (p. 1537) used a 

simplifying set of assumptions to show 
that yields are similar and that, under 
some circumstances, marine reserves offer 
significant advantages over catch quotas. 

A GRACEFUL EXIT 
Many viruses kill the cell in which they re- 
produced by lysing the cell wall, but fila- 
mentous phage f l  exits Escherichia coli 
without killing the bacterium. Marciano et 
al. (p. 1516; see the Perspective by Zim- 
merberg) have purified a bacteriophage- 
encoded protein, plV, and showed that it 
acts as a channel for f l  to exit its bacteri- 
al host. Differences between mutant and 
wild-type protein activity indicate that 
plV is a gated channel and that changes in 
channel properties could affect sensitivity 
to the antibiotic vancomycin. Protein plV 
is a member of a family of proteins in- 
volved in secretion of virulence factors 
from Cram-negative bacterial pathogens. 

UNDERSTANDING AN OLD 
VACCINE 

The Bacille Calmette-Cuerin (BCC) family 
of vaccines against tuberculosis was de- 
rived serendipitously after continuous 
passage of bovine tubercle bacilli in 
guinea pigs in 1921. However, as a result 
of the passage history, current strains are 
different from the original progenitor 
strain, which may explain the vaccine's 
variable efficacy in different parts of the 
world. Behr et al. (p. 1520; see the Per- 
spective by Young and Robertson) com- 
pared the genomes of BCC strains with 
that of Mycobacterium tuberculosis and 
M. bovis by microarray assay and fluores- 
cent in situ hybridization and found a se- 
ries of deletions in BCC strains that made 
it possible to follow their evolution. These 
results should help in the efforts to design 
new tuberculosis vaccines. 

SENDING SUGARS AGAINST STAPH 
INFECTIONS 

Bacterial pathogens keep a set of genes in 
reserve that are only activated when they 
enter their hosts. Because these genes are 
thought to be particularly useful for bac- 
terial survival and infection promotion, 
they may make ideal vaccine targets. Not 
only would the vaccine be specific for the 
microbe, but it may interfere with a viru- 
lence system crucial for the bacteria's sur- 
vival. McKenney et al. (p. 1523) report the 
primarily in vivo expression of a surface 
polysaccharide called PNSC during 
Staphylococcus aureus infection. Purified 
PNSC protected mice from lethal 5. au- 

CONTINUED ON PAGE 1431 
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Just Landed-Effortless, Non-Lytic Insect Cell Expression. 
Asystem for effortless, non-lytic insect cel l  expres- 

sion has just  landed. InsectSelectT" offers you the 

hiah orotein vields of an insect svstem without the ''+ 
need for baculovirus. 

Non-Stop Expression. The InsectSelectm System allows 

continuous expression of recombinant proteins, saving 

t you the time, effort, and expense of reinfecting cells 

each time you want t o  express your protein. I n  addition, 

Non-Lytic, Straightfornard Expression. The InsectSelect" there's no cell Lysis and no release of protein-degrading 

System gives you something baculovirus expression proteases which can lower yields of sensitive proteins. 

systems can't-non-lytic, continuous expression A Single Vector Has it ALL. The single vector i n  the 

of recombinant proteins. InsectSe1ectm is  a simple, InsectSelectl" System has it all-a powerful viral pro- 

straightforward system t h a t  eliminates the need moter for high-level expression, the Zeocin" resistance 

for plaque purification and the production gene for rapid production of stable cell lines, and 

9f a recombinant v i ra l  stock. I n  less a C-terminal fusion tag for efficient purif ication and 

than three weeks you can express detection of recombinant proteins. 

L vour protein i n  your choice of D. Don't let effortless, non-lytic expression of your protein 

sect cel l  line, and continue flutter by. Call Invitrogen today for more information about 

produce it for months. how you can catch the new InsectSelectm System. 
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THIS WEEK IN SCIENCE 
CONTINUED FROM PACE 1429 

reus infections by inducing an antibody regions within a large-scale neuronal sys- 
response. Because of the growing preva- tem. Mclntosh et al. (p. 1531) asked peo- 
lence of antibiotic-resistant 5. aureus ple to  perform a visual discrimination task 
strains, a preventative strategy may pro- while simultaneously presenting tones to 
vide a needed alternative approach. them. After some time, one group con- 

sciously noticed an association between 
the tones and the visual stimuli. Subjects 

Some extracellular signaling molecules who became aware not only scored better 
bind to  their cell surface receptors and in the test, but showed different patterns 
trigger a release of calcium (Ca2+) from of brain activity during positron emission 
intracellular stores through inositol 1,4,5- tomography scans. Although the left pre- 
trisphosphate (IP,)-gated Ca2+ release frontal cortex showed the highest level of 
channels. The freed Ca2+ is then available activity, there were several other regions 
to regulate various cellular responses such that also showed an increase that could 
as secretion, proliferation, and gene ex- be correlated with awareness. 
pression. Hirose e t  al. (p. 1527) used a 
probe tagged with green fluorescent pro- LOSING MUSCLE 
tein t o  monitor IP, concentration and Patients wi th  hereditary hemorrhagic 
show that in a single cell, the mobilization telangiectasia, a disease characterized by 
of Ca2+ into oscillations or propagating disruptions of the vascular system, have 
waves occurs in synchrony with changes mutations in the gene encoding endoglin, 
in IP, concentration and localization. The a protein that  binds t o  transforming 
concurrence of these events in space and growth factor-P (TGF-P). Li e t  al. (p. 
time indicates that IP, dynamics support 1534) investigated the role of endoglin in 
Ca2+ signaling patterns. vascular development by studying en- 

doglin-deficient mice. Although the early 
PAYING ATTENTION? stages of vasculogenesis occurred normal- 

Learning with awareness utilizes different ly, the mice died in utero because the en- 
brain structures than learning without dothelial tubes were not remodeled into 
awareness. Although the prefrontal cortex mature blood vessels. This remodeling de- 
has been shown to play a crucial role for fect was caused by a failure in vascular 
the awareness of associations, a compet- smooth muscle development, a finding 
ing hypothesis is that awareness needs that may in part explain the pathogenesis 
the interaction of multiple separate brain of the human disease. 

TECHNICAL COMMENT SUMMARIES 

Polymorphisms Not Found in The full text of these comments can be seen at 
the IL- 13 Gene Promoter www.sciencemag.org/cgi/content/full/284/5419/1431a 

M. Wills-Karp et al. (Reports, 18 Dec., p. 2258) studied the role of the type 2 cytokine in- 
terleukin-13 (IL-13) in a mouse model of asthma.They concluded that IL-13 "was neces- 
sary and sufficient for the expression of allergic asthma." 

K. L. Anderson et a1 "examined the 11-13 promoter region" on the human genome "in 
129 individuals from a population in the United Kingdom."They found "an absence of poly- 
morphism~" in the subset of asthma patients, leading them to "doubt the significance of the 
11-13 promoter as a susceptibility locus for atopy or any of the associated conditions ...." 

In response, Wills-Karp and L. L. Rosenwasser state that they have also found "no 
significant population-based polymorphisms in this region" of the genome, but that oth- 
er "possible mechanisms" may exist that involve "polymorphisms in downstream recep- 
tor and signaling molecules." 

The full text of these comments can be seen at 
Fas, p53, and Apoptosis www.sciencemag.org/cgi/content/fulV284/5419/1431b 
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A Winning Performance. 



nsive 

S M A R T E R  R E S O U R C E S  F O R  S M A R T E  

Monitor the differential expression of hundreds of characterized genes simultaneously 

Approximately 400 genes encoding cytokines, chemokines, interleukins, growth factors, 

receptors and more -spotted in duplicate on nylon membranes 

Utilizes standard molecular biology techniques and equipment 

SIGMA 
G E N O $ Y I  

R E S E A R C H .  

Sigma-Genosys, The Woodlands, Texas, Phone: 877-2600763 or (281) 363-3693, gintonnation@siil.mn 
Cambridge. U.K. h e :  (44) (0) 1223 839000, pnoq&genmys.m.uk 

Hokido, Japan, h e :  81 133 73 5005, gen-m.jp 
w w w . ~ m m  

These pmductr have been manufactured by SigmaCenosys using recombinant DNA supplied by R&D Systems. 
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Buy online at Chemdex.com 

The Chemdex Marketplace is the best way to 
buy biological and chemical reagents online. 
We are adding lab supplies, instruments, and 
equipment to create a convenient one-stop 
source for all your laboratory needs. 

When you purchase online with Chemdex, 
you can: 

Buy from the suppliers you know and trust 
Find what you need quickly with our 
precision search engine 
Order from multiple suppliers with one 
electronic order form 
Rely on world-class customer service 

Visit the Chemdex Marketplace 
today at www.chemdex.com. 

Streamhe your purchasing I 
Chemdex procurement solutions go far 
beyond our Web site. Our e-commerce 
technology can be integrated into your 
company's current systems and customized 
to match your existing business rules. 

Chemdex procurement solutions feature: 
Custom pricing and catalog views 
Electronic requisition routing and approval 
Summary billing and consolidated reporting 

Let Chemdex streamline your organization's 
purchasing process so you can focus on what's 
important - research and development. - - 

To learn more about our custom 
procurement solutions, 
call 1-888-810-4732 or 

ail enterpriseQchemdex. 
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take 
the chase 

TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

The Sigma-Aldrich PipeLineTM ecommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

FIND WHAT YOU NEED FAST 

With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. 

stop me cnase an0 log on today. 
It will make your job easier. 
www.siama-aldrich.com 

- 

1 SIGMA-ALDRICH 
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The New 
Mini-Prep 24 
for Automated 
Plasmid Mini-Preps 

The Mini-Prep 24 uses a new method of 
plasmid purification based on agarose gel 
electrophoresis and subsequent recovery 
by electroelution. 

The Mini-Prep 24 uses preman- 
ufactured sample cassettes that 
come ready fo; direct loading 
of up to 2 ml of culture. 

Call now to learn how the 
New Mini-Prep 24 can give 
you with quality DNA while 
saving you lots of time. 

High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Easy Operation - begin prep 
with direct loading of bacteria 
culture - no centrifugation step 
saves you time. 
Consistent Results - u p  to 
6 pg of plasmid per ml. 
Fast - u p  to 24 preps per hour, 
saving you time. 
Quality - time and time again. 

M&UIII& 
R E S E A R C H  - 

1-800-466-7949 
11339 SorrentoValley Rd San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

www.macconnell.com 
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I and inhibitors, lesult- 

using Roche's PCR- 

Grade d W s  in your 

PCR experiments? If 

not, impurities in your 

I nudeotides are pre- pw 
i i  -4 

I venQngj y d  m m  get- 

I ting the best results 

incresse sensmRWty 
and performance 
Produce significantly better PCR results, 
without reoptimization or increased 
reaction cost. 

Obtain the purest deoxynucleo- 
tide preparations available 

Purified to the highest purity P 9 9 0 / 0  

dNTP, <0.9% dNDP). 
Eliminate inhibitors (e.g., tetra- and 
pyrophosphates, stabilizers, RNases, 
DNases, and nicking activity) in synthe- 
cia reactions. 

in your applicacat 
obtain a free sample of PCR- 

ucleotides or a free M a l a c h i  
shirt*, or to toview additionat data, visit our 

For additional information or to place an 
order, call 800 428 5433 U.S.) or 800 870 
7050 (Canada). 

**also ava~lable ~n 125 pmol pack SK 

%r&ase of th~s product IS aaxnpanled by a limned I m  to usa n in the Wymerase Cham Reacbm WRI process tor llfe 
saence m r c h  In wnjunc0on wth a thermal cycier whose use m th. autanated perlormance of the PCR process a m e d  
nv me uc-hunt l~cense fee either bv oavment to Mn-Elm a as purchased 8.e. an authonred thermal Wer 
7ha9e pmducts are sold under lnzkg an'angemnts wth Roche Mdearlar W m s .  Hoffman LaRoche. Ltd . and The 
Perkm-Elmer Carpornoon 
Tmnm s a reg- vademark of R a h  ~ ~ ~ I K S ~ K S  C o r m  

noche Ntolecurar Biochemicals' PCR-Graoe 
Nudeotides 
- pg of human skeletal muscle total RNA 
S E R n n e  z 

( RT-PCR amplification of an 1849 bp 

Va,x ing amounts of human skeletal ~iiusde total 
RNA were ~ncubated with 1 pI Titanw RT-PCR 
Systemt enzyme mix. followed by an RT-step, 35 
cycles of PCR and analysis on a 1.0% agarose 
gel. The experiment using Roche's PCRGrade 
Nucleottdes (II) produced an RT-PCR product 
from 10 pg of human skeletal muscle total RNA 
At least 100 pg of RNA was required to pmBuce 
simtlar results usng Supplier PS standard-grade 
nucleottdes 0. 

Roche Diagnoslics GmbH 
Roche Mdecular Biochemicals 
Mannheim, Germany 

e la9 Roche Chagnosb~s CMpoatim All FWMs Reserved 
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n 3d to SI ~dy tra ric ion fat s? -1 
H 4 r A P #  

0 RNA transferred on membranes 
0 RNA extracts 

\ 
0 DNA probes 

Kits for Northern Blots 

Geneka, my friend, Geneka is the answer 
They have more than kits for gel-shifts , 

and super-shifts; they also offer great tools 
for RNA detection and northern blots. 

Their RNA extract preparations are superb. 
Give it a try. You'll be glad you did. 

; ADVAMTAQI.8 
: 5 Northem Blots / Kit 

Technical Sheet instructions 

I PssitSve santrols' 

More than W) kits rvailabto I 

I know I am! 

E 



RNAlaterTM eli 

or snap-freeze tissue 
samples for RNA 

isolation 

Rapidly inactivates 
RNases in soli 

sampl 

RNA is stable in tissues 
stored for weeks at 

2S°C, months at 4"C, 
or indefinitely at -20°C 

Thaw and refreeze 
tissue samples without 

RNA degradation 

tissues at room 

field collection 

Ship samples at room I 
tempera I 

0 Y O U  I S d  

No more freezing 

For mwe inthnafton, see the 1999 Ambion Product Cataloa call Tedmkul S&e, or I 

on, Inc. 2 138 Woodward St Austin,TX 78344- 1 832 

Circle No. 

- 
T H E  I 



Why George D. Lundberg, MD, 
Chose to Join Medscape 
as Editor in Chief 

is revolutionizing access to healthcare information, and Medscape 
has set the stunhrd of exctllence in the medium. I am joining a team that is as 
passisnafe and dedicated as I am about improving healthcare by pmv 
highest-quality information possible. Medscape 's authoritative 
its talented tebm of editors and executives were critical factors in 

- deorge D. Lundberg, MD 
formerly Editor of JAM for 17 years; 

Medscape member since 1996 



The ABI PRISM" 31 0 Genetic Analyzer 

Applied Biosystems 
PE Biosystems 
A P E c c v p o m b o n w  

For more information, visit www.pebiosystems.com/310. 

PE Corporat~on, formerly The Perkm-Elmer Corporation, IS comrnltted to provldlng the W s  leading t ~ n o l o g y  and ~nfmabon 
to enable llfe scmt~sts to uncover the logic of b~ology PE Capfaeon m s s t s  of the PE Emsystems and Celera G m m ~ c s  
bus~nesses PE B~osysterns comprises four d~vls~ons-Applied Boqstems, PerSepW Bimystems, Trop~x, and PE Informabcs. 
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AMERSHAM PHARMACIA 
BIOTECH 8 SCIENCE m% Will it be your parents' 

SCIENTISTS turn this year? 

The annual Amersham Pharmacia Biotech & 
' Science Prize is one of the most prestigious 

international awards of its kind for young 

scientists. It can help achieve quite a lot for those 

who enter, putting-bright, new scientific talent in 

the spotlight; bringing international acclaim to 

them and their universities; advancing their 

careers and earning winners and runners-up a 

handy cash prize (the first prize amount has been 

increased to $25,000, with up to seven additional 

prizes of $5,000). 

Call for en* 

You must be a recent Ph.D. graduate (awarded 

between 1 January and 31 December 1998) 

working in molecular biology. Submissions must 

be in the form of a 1000-word essay, in English, 

French, German, Spanish, Japanese or Mandarin 

Chinese, on your thesis, highlighting the 

significance of its contribution and overall 

implications in the field. The winning essay will 

be published in Science. 

Closing date for entries is 15 June 1999. Prizes 

will be presented at an award ceremony in 

December 1999. 

*-:q 

will 'be proud 

Science I 

I Full details and the required entry form can be 

requested from the administrator at the address 

L below, or via these Web sites: 

L for Young Scientists. 

York Avenue, NW, 
20,789-81, amershampharmacia biotech 
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250 to 850nm 

Luminescence 

EXCITATION 
MONOCHROMATOR 

SPECTRAmax GEMINI helps 

" qSOFTmax PRO so 

- For detailed information or if you n 
call 800-635-5577 or any 

Td: 800-635-5577 
T& 408-747-1 700 
Fax: 408.747-3602 
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experimentatit 
Discover 

No' ' 

Not budgets. 
And definitely no1 
deadlines. 

experhe 
v~nci (145 
artist, en! 

for 
d 

recast gels 
. ,,mixed buffers and reagents h 

- So anything that 
helps you achievf blotting-Ready Gel Tn Premixed, precast 
more, faster, and pre-cast gels, sampl. and premeasured 
more effectively has loading buffers, buffers and gels from 

protein and n u c k ~ ~  Bio-Rad are the 
acid electrophoresis obvious answer where 

1- , $4 premium quality 
running buffers and speed and reliability 

western, Southern 
* 8 

are key, giving you 

roducts for and northern blottin more time to focus on 
buffers. what really matters. 

Your achievements. 

.var is i t  that 
,.sathes fire into 
Lhe equations and 
makes a universe tor 
them to describe?" 
3sks Stephen 
Ya wking. "Why 
joes the universe g( 
to the bother of 
?xisting? 

Well, s o r n ~ ~ ~ ~ ~  
got to find out. 

We'll be there t 
support your sear[ 

3 - wherever your mi 
and all our Y +,-n,..,e + ake UP 
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v Volumes 
current Topics in Microb~oloq~ and lmmunolr--= 
b A series to keep you at the forefront of science 
b Topical volumes on the hottest areas of research in medical microbioloqy, immunology and virolc 
I 1996) of 6, I IS1 impac 

1 

Satellites 
and Detectl 
Viral RNAs 

Redirectio 
of Thl and 
Response! 

Volume240 Volume 239 Volume238 
T.U. Westblom, SJ. Czinn, J. Hammond, P. McGarvey, P.K. Vogt, A.O. Jackson (Eds.) R.L Coffman. 
J.G. Nedrud (Eds.) V.Yusibov (Eds.) Satellites and 5. Romagnani (Eds.) 

Gastroduodenal Plant Biotechnolog~ Defective Viral RNAs Redirection of Thl 
Disease and New Products and Applications of a diverse arrav of and Th2 Responses 
Helicobacter pylori: 
Pathophysiology, Diagnosis 
and Treatment 

Contents: 

The Discovery of ampylobac- 
ter-like Organisms Epidemiolo- 
gy of H.pylori Infection 
Chronic Gastritis and Nonulcer 
Dyspepsia . Gastric and Duode- 
nal Ulcers Gastric Cancer and 
Lymphoma - Pediatric H.pylori 
Infection - Microbiology of 
H. pylori . Animal Models of 
H. Gastritis Mechanisms of 
H.pylori Infection: Bacterial 
Factors - Host Response and 
Vaccine Development to H.pylori 
Infection H. pylori Infection 
Economic Perspectives in the 
Management of H.pylori Infec- 
tions Antibiotic Treatment of 
H.pylori infection . H.pylori and 
the Future: What Lies Ahead? 

1999.XI,313 pp.35 figs., 13 tabs. 
Hardcover 
US S 189 
ISBN 3-540-65084-9 

Orden from U.S.and Canada 
should be sent to: 
Springer-Verlag NY,lnc. 
P.O. Box 2485 
Setaucus, NJ 07096-2485 
Tel: toll free: 1-800-Springer 
Fax: (201) 348 - 4505 
e-mail: orders@springer-ny.com 
or to your bookstore 

Reviews the latest research on 
using genetically engineered 
plants and plant viruses to pro- 
duce new products for medicine 
and industry. Individual chapters 
cover the three main technolo- 
gies for engineering plants: 
Agrobacterium-mediated trans- 
formation; particle bombard- 
ment transformation; and plant 
viral vectors. Additional chapters 
deal with strategies for produc- 
ing medically important prod- 
ucts such as  vaccines, human 
enzymes, monoclonal anti- 
bodies, and other therapeutic 
proteins in plants. In addition 
to presenting up to date re- 
views of current research efforts, 
the book also contains some 
thoughtful discussions on the 
potential benefits and risks 
involved in producing pharma- 
ceuticals in plants and the 
challenges of bringing such 
products to market. 

1999.XII. 196 pp. 12 figs., 12 tabs. 
Hardcover 
US S 119,- 
ISBN 3-540-65104-7 

Orders from Europe and all other 
countries should be sent to: 
Springer-Verlag Berlin 
Fax: + 49 I 30 1827 87 - 301 
e-mail: ordersOspringer.de 
or to your bookseller 

defective RNA's associated with 
virus infections. These agents 
span a continuum ranging from 
parasitic to synergic. They 
include defective molecules with 
relatively simple genome organi- 
zations that depend on all of the 
functions encoded by their 
helper viruses, as well as com- 
plexes consisting of defective 
virus-like components that 
require only a single gene neces- 
sary for a critical function. Indi- 
vidual chapters by selected 
authorities in the field discuss 
the biology of these agents, their 
roles in disease development, the 
structural features and replica- 
tive mechanisms characteristic 
of each defective entity, and the 
functions supplied by their 
helper viruses. 

1999. XV, 179 pp. 39 figs.. 6 tabs. 
Hardcover 
US S 129 
ISBN 3-540-65049-0 

The two major subsets of CD4+ 
helper T cells, designated Thl 
and Thz, have quite different 
patterns of cytokine production 
and, as a consequence, have very 
different roles in immune 
responses. The articles in this 
volume review both basic and 
clinical studies of T cell hetero- 
geneity, including: - The mecha- 
nisms by which Thl and Thz 
cells develop and maintain their 
differences in cytokine produc- 
tion - The different roles of Thl 
and Thz cells in allergy, autoim- 
munity and infectious diseases - 
The prospects and strategies for 
therapeutic manipulation of Th] 
and Thz cells - The control of 
Thl and Thz responses by regu- 
latory T cell subsets. The volume 
gives readers a current view of 
the development and function 
of Thl and Thz cells and the 
attempts to treat immunological 
diseases with therapies directed 
towards altering the ThllThz 
balance. 

1999. IX, 148 pp. 6 figs., 10 tabs. 
Hardcover 
us 5 109 
ISBN 3-540-65048-2 

Springer 
- - 

1 I 
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rosys anthos AutoLucy 
AutoLucy is the first robotic sample processor and 

:ion analyzer equipped with a combined luminometer and 
photometer, offering .walk away' automation of all 
types of micmplate luminesrence assays. 

I robotic analyzer 
lum~nescence and photometry 
f l e x ~ b i e  setup and options I t 

For glow and flash type luminescence 1 

anthos is worldwide 
leading in measurement 

technology and microplate 
instrumentation. Unsurpassed in 

performance and price. More than 50 
/ distributors worldwide guarantee best L support. anthos luminometers feature 

additional photometry capability and 
dispensers providing a maximum of r 

flexibility for new application5 
and for changing labels. 

anthos labtec instruments, Lagerhausstrasse 507, A-5071 WalslSalzburg, Austria, 
Tel: (+43) 662 857 220, Fax: (+43) 662 857 223, homepage: www.anthos-labtec.com, 
e-mail: anthos@anthos-1abtec.com circle No. 53 on Card erecommended enduser pr~ce) 



Free 
Registration I :s Students 

1 a 6sosion Aide. 

N ext February some 5,000 scientists, engineers, educators, and pdicymakers will 
gather for the 166th n a t i i  meeting of AAAS. You are cwdially invited to submit 

an abstract for a contributed poster presentation at this unique event. 

The meeting will feature mwe than 150 scientific symposia, special'ied seminars, special 
lectures by science and engineering leaders, poster sessions, an exhibii hall, career 
workshops, and a career fair. 

2000 Poster Categories 
Liie and physical SOW Mrscatlon 
indudingmecl ic ine ,envirorment ,~ ,  Presented in conjunction with the AAAS 
b t d o g y , d b i o l o g y , p h y s i c s , ~ ,  F o n m f Q r S c h o o l S d e n c e - ~ ~  
chemistry, geolagy, information science, Matbetnaics EihcaM h U .  ~ c h d s  
engineering or industrial science. 

~ ~ l n f o r m a t k n ~ ~  Recognizes the individual effarts of students 
Wudi policy, eqonomics, sociel, politW, actrvely working towards a cdlege degree. 
and computer tsckms. Outstanding Posters in the Ufe, Physical, and 

' Sodal and InfommWn Sciences are awarded. 

Deadllne for all pmkr mbrntm is 
September 30,1999 
Additional information, abstract and registration forms are available 
on the Web or by contacting the AAAS Meetings Oflice. All abstracts 
will be peer reviewed. 
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GEL MICRODROP ASSAY SYSTEMS 
Gel Microdrop Assay Systems are for the 
rapid detection, isolation, and analysis of 
single cells. Applications for these new as- 
says include basic research, drug discovery, 
and studies in diagnostics and cell therapy. 
The systems are based on the encapsula- 
tion of individual cells within gel micro- 

drops (CMDs). Each 
CMD acts as a separate 
microwell and facili- 
tates a wide range of 
analyses on individual 
cells with unprecedent- 
ed speed and sensitivi- 
ty. Conventional meth- 
ods, such as flow cy- 
tometry and digital im- 

age analysis, are used to screen the CMDs. 
CMD Assay Systems are compatible with a 
broad range of sample preparation and an- 
alytical procedures and are well suited to 
automation. The systems offer improve- 
ments over existing methods of selecting 
and analyzing individual cells for growth, 

secretion, surface markers, and gene ex- 
pression. The CMD Secretion Assay re- 
duces to 1 day the time required to screen 
hybridomas and transfected cells for spe- 
cific protein secretion. The CMD Growth 
Assay facilitates rapid evaluation of antibi- 
otics, growth factors, and cytotoxic agents 
at the individual cell level. 

SCANNING PROBE MICROSCOPE 
The Explorer PolymerSystem (PS) is a scan- 
ning probe microscope designed for poly- 
mer industrial and research laboratories. 
The Explorer PS adds thermal and mechan- 
ical analysis to the imaging and analytical 
arsenal of scanning probe microscopy, pro- 
viding, in a single inte- 
grated system, a com- 
prehensive micro-char- 
acterization solution for 
the polymer communi- 
ty. The Explorer PS ad- 
dresses the fact that 
most advanced poly- 
mers are heterogeneous 

informauon call 
408-747-1600 or 

on the Reader 
Service Cad 

blends in which the performance of the 
bulk material depends largely on the prop- 
erties of microscopically distributed com- 
ponent phases and their interactions.Tradi- 
tional thermal and mechanical analytical 
methods lack sufficient spatial resolution 
and sensitivity to characterize these micro- 
scopic domains. The Explorer PS combines 
the inherent resolution of scanning probe 
microscopy with the power of micro ther- 
mal analysis and pulsed force mode imag- 
ing to create a single system capable of 

CONTINUED ON PAGE 1544 

No matter what your goal, don't be hdd back by your adytkal mdhods. 
Coulometric detection with HPlC ives you more sensitiviiy than MS, the qualitative 
dab of PDA, and the selectivity o 7 electrochemical detection. And, it comes with a 
wealth of scientific and technical resources. ESA, freeing you to pursue your goals. 
For more information call 978-250-7000 or visit our web site at www.esainc.com. 
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imaging and analyzing a material's physi- 
cal, mechanical, and thermal properties 
with submicron spatial resolution. 

GENE EXPRESSION STUDY KIT 
Nucleic messageHunter, a quick alterna- 
t ive t o  conventional Northern blots, is 
designed t o  simultaneously study the ex- 
pression of various genes. It requires only 
1 y g  o f  mRNA t o  search fo r  mul t ip le  
genes of interest. Each Nucleic message- 
Hunter b lot  contains 10 t o  20 genes of 
interest pre-arranged in  variable-concen- 

t r a t i ons  o n  a ny lon  - membrane, along wi th  
r~~~~ pos i t i ve  o r  negat ive 

Formore contro ls.  The mRNA 
information call from control and refer- 

ence samples is isolat- 
ed and reversely tran- 
scribed in the presence 

service Card o f  the  labels and hy- 
bridized t o  an array of 

probes conveniently organized on-the 
nylon membrane. Each gene is designed 
t o  be hybridized w i th  either human- or 
mouse-labeled mRNA probes. By this pro- 
cedure, multiple gene screenings can be 
achieved quickly wi th one simple labeling 
and hybridization. 

OLIGONUCLEOTIDE MODIFICATION 
CHEMISTRY 

Acrydite oligonucleotide modi f icat ion 
chemistry provides a single-step DNA-at- 
tachment capability and a high-speed DNA- 
hybridization process. In gel electrophoresis, 
the current DNA-attachment process re- 
quires organic chemistry steps, and the hy- 
bridization process can require up t o  2 days 
t o  perform. With Acrydite chemistry, poly- 
acrylamide gels can be used to  analyze nu- 

cleic acid sequence (in 
Maraic addi t ion t o  molecular 

Techn&@es weights) quickly, easily, 
For more and with high specificity. 

information call Acrydite chemistry al- 
617-232-7636 or lows nucleic acid probes 

circle 149 t o  be immobilized into 
0ntheReader the gel matrix itself- 
service Card turning the gel, in effect, 

into a hybridization sup- 
port-allowing bench scientists t o  attach 
DNA to  any surface in seconds using famil- 
iar laboratory methods and t o  complete the 
entire hybridization process in less than 30 
minutes. Because Acrydite-based oligonu- 
cleotides can help researchers develop sim- 
ple, rapid, and specific nucleic acid assays, 
Acrydite could fulfill the demand for molec- 
ular probes in testing for infectious diseases, 

cancer detection and monitoring, blood pro- 
cessing, identity testing, transplants, and in- 
herited diseases. 

LITERATURE 
BioE: Innovations in Ana- Bin- 
/&tical BioTechnology is a Ewnmio 
catalog featuring cytokine For more 

research products. The information call 
catalog features systems 800-350-6466 or 

for multiple intracellular cbde 150 
cytokine analysis, func- onthekader 
tional cytokine receptor Card 

expression, and single or 
multiplexed quantitative cytokine immunoas- 
says for flow cytometry. It includes a full range 
of products, such as complete cell activation 
kits, cell stabilization kits, cell separation 
reagents, innovative cellular quality control 
products, and sample preparation reagents. 

Newly offered instrumentation, apparatus, and labo- 
ratory materials of interest to  researchers in all disci- 
plines in academic, industrial, and government organi- 
zations are featured in this space. Emphasis is given to  
purpose, chief characteristics, and availability of prod- 
ucts and materials. Endorsement by Science or AAAS 
of any products or materials mentioned is not im- 
plied. Additional information may be obtained from 
the manufacturers or suppliers named by circling the 
appropriate number on the Reader Service Card and 
placing i t  in a mailbox. U.S. postage is free. 

&z8 I 2 0 e ~  Digital om, system 

X The Best Value in 
pixera Digital Photo Microscopy! 

l ~ - ~ U d ~ h . ( u r r r  1 Ih mw 12Oe is h d e a  choice fa a W I- of bbmediid. ~ndusmal. ~ c .  

I bv cartraa and brr lgb~ zpplrawm lnrnrporatng-rophataated amage p-ng furam 
fa ham awragcq, dynannc hsmgram aplm ad pmu meawrarq lodr. Ihe 12Oe Bgnd 
c d m r a q n c m M a m k r d o f p r d p r f ~ m ~ ~ ~ n g  

0147 hearand No. 5~ le 41; 
redpond WA 9X052 & Chond rex ,ll( F P X  TE. 425m~w 625 a82 30C4 

rrxchondrer cam 

Arthrogen-CIA@ High Quality Reagents 
Spec 01 r ng n ,be C o o g e q  nducea hrthr 1 5  (CIA) Model For Arthritis Research 

*""T Arthrltqenk Monoclonal Antibodla to l l p e  Il Colhgcn 
5 *I 
>:.*..-' Induce arthritis in CIA susceptble AND resslont rnm In k U l S l & W d S  

Type I L II Collagen and-, kkol far the CIA d 
lmrnur lotton Grade 3 Sirrcior.f~dlaaen ~ m ~ i o b h  
1 Ceil Assay Grade Humon Bovtne Porc re 

Antgbody Assay Grade Chck Ror M e ~ s e  

Type II Cdlagen Antibody Assay ELISA Klts 
For Human and M o n k  Sera 
For Rot Sera 

For Mouse Sera 

ases and Substrates 

1IBL U U  
,rduc& *rhad WA -6': 

u a w  ,5l' 
FAX * m a  425 c r r  ?13 b o ~ c p a ~ t c a n  206~  

we+ m* 5 -5rprr. om 

CH 2'32 EgS b 2,. :i 
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I EDITOR-IN-CHIEF 

Science I 
The American Association for the Advancement of Science (AAAS), publish- 
er of Science, is initiating a search for Editor-in-Chief. The journal is pub- 
lished weekly with worldwide circulation to members of the AAAS and 
institutional subscribers, including libraries. Science serves as a forum for 
the presentation and discussion of important issues relating to the advance- 
ment of science, with particular emphasis on the interactions among sci- 
ence, technology, government, and society. It includes reviews and reports 
of research having interdisciplinary impact. 

In selecting an editor-in-chief, the Board of Directors will attach spe- 
cial weight to evidence of significant achievement in scientific research, 
editorial experience and creativity, awareness of leading trends in the sci- 
entific disciplines, and managerial abilities. 

Applications or nominations should be accompanied by complete 
curriculum vitae, including refereed publications, and should be sent to: 
Gretchen Seiler, Executive Secretary to the Search Committee, 1200 
New York Avenue, NW, Washington, DC 20005. Salary is negotiable based 
on qualifications and experience. Application materials should be sent by 
July 1, 1999. 

The AAAS is an Equal Opportunity Employer. 

I Short Course in Computational 
Molecular Biology 

Eric P. Nmman Educational Center, Washington University in St. Louis I 
August 2 - 6th, 1999 

Ohiertive! -- -. 
The faculw of Washinnton Univcrsiw's computational molecular-bioloav Drowam offers a challennina. - .  -. . - - - 
intensive course covering material from our regular graduate course on computational biology in a format that is 
accessible to workin. scientists. Panicinants will become familiar with the theow and ~ractice of molecular . . 
sequence analysis. The wurse includes sessions on programming in PERL. Panicipants should be accustomed 
with basic molecular biology and mathematics to the level of college calculus, but do not require programming 
skills or higher-level computer science. The course is targeted to students at the level of a first or second year 

I doctoral candidate and addresses professional scientists in molecular b~ology or biotechnology providingan 
appreciation of how and whv different analwic a~~roaches  are used. thclr l~niltabons and their capab~l~bes. We . .. 
emphasize the use of publichomain software twls rather than focuiing on a specific ~ommercial '~acka~c. 

Lectures: 
5day course with 6 hours of lectures each day (3 hrs. in the morning and 3 hrs in the afternoon). 

a) Probability and statistics, model based data analysis. HMMs, gene modding and gene tinding 
b) Protein models, threading, dynamic programming optimal and suboptimal RNA alignment and folding 
c) Information measures, Karlin-Altschul statistics, Sum statistics, gapped BLAST, database searching 
d) Multiple sequence alignment generalized dynamic programming, trees 
e) Phylogeny and molecular evolution. Physical mapping Genome dynamics 

One of the two offered PERL oronrammin~ sessions is tarszeted to arofessional software develooers and the 

I 
. -  - - .  

other to scientists with a limited background in computer programming All pamcipants are encouraged to bring 
a laptop computer (Windows/lntel) for use In the prograrnmlng sessions A CD-ROM containing course lecture 
notes, problem scts, programming exercises, public domain software and reference material will be distributed 

Lecturers: 
David States (course master) Institute for Biomedical Computing 
Michael Zuker Institute for Biomedical Computing 
Volker Nowotny Institute for Biomedical Computing 
Warren S s h  Department of Genetics 
Graduate students from the Institute for Biomedical Computing will FII in as Teaching Assistants 

The Murse (BME-72-537Aj is offered through the Washington University Summer Schwl and canies two 
units of graduate cred~t Send applications (there is no special form) .\nth= bnef CV and a shon description of 
your scientific interest to Professor Dav~d J States. Insbtute for Biomedical Computina. 700 S Euclid Avenue. . -. 
~ a i n t ~ o u i s ,  MO63l10 Fax. 1-314-362-0234 E-mail: janic@ibc.wstl.edu 
Early application is advised, as the number of participants for this course has to be restricted. 
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