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Announcing an End to Limitations in Protein Expression

Express semi-preparative quantities of
protein (500 pg to 5 mg of protein/ml)
using the Rapid Translation System*
from Roche Molecular Biochemicals.
This advanced in vitro transcription/
translation technology is exceptionally
easy-to-use, and overcomes many
limitations of current methods.

Enjoy the simplicity of the RTS 500
Pipet reconstituted reagents and
expression vector into the RTS 500
Reaction Device, place the device into
the RTS 500 Instrument, then begin
monitoring protein expression.
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GFP expression (mg/ml, log scale) using the

RTS 500 £. coli HY Kit and RTS 500 E. cofi
Circular Template Kit, versus a traditional coupled
in vitro transcription/translation reaction (T/T).

= The Rapid Translation System currently consists of: RTS 500 Instrument (3.75 kg), the RTS 500 £ coff HY Kit, the
RTS 500 £ coli Circular Template Kit, and the RTS 100 £ cofi HY Kit (dedicated instrument not required).

Perform rapid screening with

the RTS 100

7 Pre-screen vectors and expression
conditions with the RTS 100 £. colf
HY Kit (3-25 pg protein/50 pl high-
yield batch reaction)

Follow with scale-up using the
RTS 500 £ coli HY Kit

Reduce cloning efforts by using PCR
generated DNA templates.
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Express proteins that defy

other methods

Cytotoxic proteins

Proteins easily degraded in vivo
Multiple proteins in a single reaction

& Proteins that are insoluble and/or
inactive in £ coli.

of GFP following a
24-hour reaction.

For more information on the
Rapid Translation System, visit
www.proteinexpression.com
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[-—— RNA Purification:

sometimes, smaller is better

Absolutely RNA™ purification kits
are the only kits available for isolating total
RNA from ultra-small numbers of cells in
small elution volumes. The easy-to-use
spin-cup. method delivers high yields of
DNA-free RNA from the smallest of sam-
ples, eliminating the need to concentrate
samples to perform analysis. Both kits
are useful for quantitative RT-PCR. The
Absolutely RNA microprep kit is ideal :
for laser microdissection, while the
Absolutely RNA nanoprep kit is perfect
for microarray applications.

RNA from the Smalest samples
in the smallest elution volumes

» Ultra-small elution volumes (10u1 to 301)
 Pure RNA from a single cell

« Ideal for microarray analysis, QRT-PCR
and laser microdissection samples

Reliable RNA Furitication Down fo a Single Celf -
GRT-PCR resufts using total RNA purificd with the Absolutely RMA™ nancprep kit
isovzied from 165, 70°, 10F, 10 amd 1 Hela cefl Reactions were performed with
- the Mx4000™ surlipiex guantiziive PR sysfem.
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ECOLOGY: Aquaculture—A Gateway for
Exotic Species R. L. Naylor, S. L. Williams,
D.R. Strong
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EPIDEMIOLOGY: Human Frontiers,
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Simulated image of the disrup-
tion of a 100-km asteroid.
Collisions between large aster-
oids generate as many as
50,000 kilometer-sized frag-
ments, some of which will even-
tually reaccumulate to form
aggregates. [Image: P. Michel
and P.Tanga]
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Yes, this is an advertisement from
Amersham Pharmacia Biotech.
But you may have noticed that
something’s different.

We're now Amersham Biosciences. A name a little shorter than
our previous one. And a name that embraces our broad range
of expertise - systems for the biosciences, from genes to drugs.
With it we have a new logo, one that expresses our role as a
provider of integrated products and services. But that’s all that’s
changed. We will still be providing the high quality products and
services you have come to expect from us.We will continue to
have an open and collaborative business approach. And we’ll still
have excellent science, that we’ll continue to use to create new
and innovative solutions.

Armersham Prarmacia Biotech UK Limited,
Armersham Place, Ltle Chalfont
Buckinghamsnire, England HP7 5NA
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www.scienceonline.org sdence and
science policy by
CONTENT HIGHLIGHTS AS OF 23 NOVEMBER 2001 Science’s news team
sciencenow

Remarkably Selective Iridium Catalysts for the Elaboration of

Aromatic C-H Bonds J.-Y. Cho, M. K. Tse, D. Holmes,

R. E. Maleczka Jr., M. R. Smith Il
Iridium catalysts have been devel-
oped that both mediate borylation
of carbon-hydrogen bonds in aro-
matic feedstocks and allow subse-
quent carbon-carbon bond forma-
tion with aryl halides in situ.

Dnmt3L and the Establishment of

Maternal Genomic Imprints

D. Bourc'his, G.-L. Xu, C.-S. Lin,

B. Bollman, T. H. Bestor
Dnmt3L, a component of the ma-
ternal gametic methylation ma-
chinery, is required for the estab-
lishment of imprints.

9

The Potential Size and Duration of an Epi-

demic of Bovine Spongiform Encephalopathy

in British Sheep R. R. Kao, M. B. Gravenor, M. Baylis,
C. J. Bostock, C. M. Chihota, J. C. Evans, W. Goldmann,

A J.A Smith,A. R McLean
| 1663 Age-cohort analysis suggests that few UK sheep are infected with BSE.
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Genomics illuminates the deadly potential of anthrax, and
how to fight it.

@ . ¥
science s next wave
www.nextwave.org
career resources for scientists

US: Jumping Off the Academic Bandwagon, Part 2—Landing a
Job H. Sawyer
After some ups and some downs, our academic refugee eventually
found a position that plays to her strengths.
Singapore: Coming to Life ]. Wong
A glimpse of what's happening in the Singapore life sciences
scene right now ... and what'’s coming next.
UK: Making Medicine a Work of Art K. McQuone
As a left brain/right brain person, the author has found her niche
in the world of medical illustration.
Germany: The Sixth Framework Program-—Big Changes for
Europe’s Young Scientists? E. von Ruschkowski
The EC'’s Sixth Framework Program for Research and Development
will replace the current program in 2003. Will the anticipated
changes impact young researchers?
Canada: Canadian Diaspora, Part 4—Postcards from Scotland
G. Dellaire
Insights into the virtues of doing a postdoc in Britain, and ideas
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www.stke.org
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Structural and biochemical mechanisms underlying the Cbl ubig-
uitination activity.
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Mdmg2, a ubiquitin ligase for G protein—coupled receptors.
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CREDIT: ROBINSON ET AL

SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Parallel
Assembly

Designs for artificial bone scaf-
folds have generally focused on
the remineralization issue—
getting hydroxyapatite (HA) to
grow at the organic-inorganic
interface. However, bone is a
complex mineral assembly
with many higher levels of or-
ganization that contribute to

edited by Phil Szuromi

event is attributed to a massive bolide hit-
ting the Yucatan peninsula of Mexico. In
North America, there is evidence of massive deforestation by an
impact winter or wildfires. Now, Vajda et al. (p. 1700; see the
Perspective by Flannery) have found evidence for deforestation
in New Zealand associated with an iridium anomaly. Thus, the
impact event was global in its effects and caused significant ter-
restrial devastation in the Southern Hemisphere.

Do Not Disturb
Too Much

What causes the high species
richness of trees in tropical
rain forests? Arguments have
increasingly focused on the
role of disturbance, in the
form of gaps in the canopy
created by dead and fallen
trees, in helping to maintain
this richness. In a survey of se-

" its mechanical properties.

Hartgerink et al. (p. 1684; see

the news story by Service) designed a peptide amphiphile (PA) to
use as a scaffold material that incorporated separate units for
rigidity, HA adsorption, and cell adhesion. By varying pH to con-
trol the assembly and cross-linking of the PA, the authors were
able to promote mineralization of HA as a series of parallel
sheets. The HA could be redissolved by changing the pH, which
weakens the linkages in the PA assembly.

A Tale of Two Strategies

The net CO, uptake by forests can be estimated in two ways, either
by measuring local changes in the concentration of CO, of air (a
method called “eddy covariance flux") or by taking inventories of
biomass gain or loss. These approaches have not always agreed in
the past, and the differences between them have resulted in con-
flicting estimates of regional carbon budgets, such as for North
America. Barford et al. (p. 1688) compared 9 years of eddy flux mea-
surements of carbon uptake in Harvard Forest to traditional invento-
ry estimates and found close agreement between the values, an im-
portant validation of the eddy flux method. The substantial uptake
at Harvard Forest is mostly due to prior land use. Climatic variations
account for seasonal and interannual variations in CO, uptake.

Asteroids Near and Far

The Lincoln Near-Earth Asteroid Research (LINEAR) project has been
identifying and cataloging near-Earth asteroids (NEAs) over a small
portion of the sky for several years, Stuart (p. 1691) used this data
to estimate the size and shape of the NEA population for the full
sky based on detection probabilities. He finds that the number of 1-
kilometer—diameter asteroids should be about 1200 and that the
population is more highly inclined to the ecliptic than previously
thought. Asteroid families are thought to form by major collisions in
the main belt, and their perturbed members make good candidate
sources for NEAs. Michel et al. (p. 1696; see the cover) show that
large family members can be made by gravitational reaccumulation
after the main collision, which can explain the presence of large and
small asteroids in observed families. Bottke et al. (p. 1693) show
that these newly created asteroid families can spread out due to a
thermal force called the Yarkovsky effect. Their simulations match
observations of asteroid family distributions. Interestingly, the simu-
lations also place some members on the edge of resonances, that is,
regions that can eject main belt asteroid into near-Earth orbits.

X published online in Science Express

www.sciencemag.org SCIENCE

lectively logged and unex-
ploited forests in French
Guiana, Molino et al. (p. 1702) assessed the effects of larger scale
impacts of logging in tropical forests compared to the smaller
disturbances caused by naturally occurring canopy gaps. Their
findings provide support for the hypothesis that intermediate
levels of disturbance produce maximum species richness.

Pushing Ahead

The leading edge of motile eukaryotic cells is pushed forward by a
branched actin filament network. The seven-subunit Arp2/3 complex
initiates the growth of branches on the sides of older filaments but
only when activated by Wiskott-Aldrich syndrome protein (WASp).
Robinson et al. (p. 1679; see the Perspec-
tive by Weeds and Yeoh) have deter-
mined the crystal structure at 2.0
angstrom resolution of the Arp2/3 com-
plex. The two actin-related proteins
{Arps) are not appropriately oriented to
form two subunits of an actin helix,
which explains why the complex is inac-
tive. The authors propose that nucle-
ation-promoting factors such as WASp,
actin filaments, and adenosine triphos-
phate act by favoring the active confor-
mation of the Arp2/3 complex.

Muscling In on Atrophy

Muscle atrophy that occurs when physical activity is decreased results
from enhanced breakdown of muscle protein by the ubiquitin protea-
some pathway, but the precise molecular mediators are unknown. Us-
ing gene expression profiling methods and subsequent analyses of
knockout mice, Bodine et al. (p. 1704) identified two muscle-specific
ubiquitin ligases (enzymes that target protein substrates for proteoly-
sis by the proteasome), called MAFbx and MuRF1, that are required
for skeletal muscle atrophy. Identification of these proteins may lead
to new therapies aimed at preventing the loss of muscle that often
accompanies illness and aging.

Lesser Extent of the vC)D Epidemic

Predicting the magnitude of the variant Creuztfeldt-Jakob disease
(vCJD) epidemic in the United Kingdom is difficult because we do

CONTINUED ON PAGE 1615
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not know how many people are infected nor the mean incubation period; differing esti-
mates of these quantities will lead to different predictions (see the Perspective by Med-
ley). Nonetheless, two groups using statistical methods predict that incubation times
are long and that total cases of the disease will at most be several thousands. Huillard
d’Aignaux et al. (p. 1729 X ; see the 26 October news story by Balter) used statistical
back-calculation models, introduced for estimating HIV cases, to estimate the number
of individuals infected with vC]D. The authors report that even if a very large number of
persons are infected, the mean incubation period must be greater than 70 years.
Valleron et al. (p. 1726) noted the low mean age for cases of vCJD (28 years) and pre-
sent a model in which susceptibility for the disease is high through adolescence and
then drops exponentially after age 15, and that all infections occurred between 1980
and 1989. They predict an incubation period of about 17 years.

Free-Ranging Fibroblasts

The fibroblast has been the prototype cell for studying a
range of phenomena, including cell proliferation, morphol-
ogy, adhesion, and movement. Yet, our current under-
standing of fibroblast biology is based predominantly on
observing these cells in two-dimensional (2D) culture.
Cukierman et al. (p. 1708; see the Perspective by Geiger)
have designed a 3D matrix system to culture fibroblasts
and report some key biological differences compared to
the traditional 2D culture system. A comprehensive de-
scription of cell-matrix adhesions reveals striking struc-
tural and morphological differences that may justify a re-
evaluation of current models.

A Second Polymerase for Prokaryotes

Eukaryotes have independent DNA polymerase enzymes, 8 and &, for copying the two
different strands (leading and lagging) of DNA. The quintessential prokaryote Es-
cherichia coli has only one essential DNA polymerase that copies both the leading and
lagging DNA strands. Dervyn et al. (p. 1716) now find that a second polymerase gene in
Bacillus subtilis is present in the replication complex and seems to play a role in second
(lagging)-strand synthesis. Homologs of this polymerase are found in many other
prokaryotes, suggesting that prokaryotes, like eukaryotes, generally have two DNA
polymerases, one for each strand.

More Similar Than We Thought

A single nucleotide polymorphism (SNP) occurs roughly every 600 base pairs within
the human genome and represents a mutational event that occurred once in human
history. The more ancient the mutation, the more common will be the SNP in a popu-
lation. Groups of SNPs descended from a single ancestral chromosome define patterns
of variation called haplotypes within the human genome. Patil et al. (p. 1719; see the
Perspective by Kwok) have used high-density oligonucleotide arrays and somatic cell
assays to estimate the extent of human diversity, and have found fewer haplotypes
than anyone suspected. For chromosome 21, only 8% of the haplotypes were popula-
tion-specific and 80% of a globally diverse set of chromosomes could be characterized
by three common haplotypes.

Exposing Culprit Genes in MS

Multiple sclerosis (MS) results from immune-mediated loss of the myelin sheath that
surrounds nerves. Using large-scale sequence analysis of complementary DNA libraries
constructed from brain tissue of MS patients, Chabas et al. (p. 1731) identified a num-
ber of genes that were substantially increased in their expression in MS. Among these
was osteopontin (OPN), a known factor that influences inflammatory T cell responses.
Expression analysis revealed up-regulation of OPN adjacent to lesions observed in brain
tissue of MS patients, as well as in rodents that develop an experimental form of the
disease. Induction of disease and expression of inflammatory cytokines by T cells was
greatly reduced in mice lacking the OPN gene.
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Pure & Simple...

The Mini Prep-48 Automated Instrument Produces
Pure Plasmid DNA and Simplifies Your Life...

and That's No Gibberish.

Pure Simple

* Produces plasmid DNA suitable for fluorescent « Cost effective for plasmid isolation (<$10K
automated sequencing, straight from the MP-48 instrument and < $.95 per prep)

« Improved yields (3-6 ug of DNA per lane) « Starts with liquid culture, with walkaway automation

» Up to 48 preps in just over one hour * No centrifugation step

The perfect new addition to your lab. MA{f”””d{/

1-800-466-7949 RESEANR

6195 Cornerstone Court East ® San Diego, CA 92121 Phone: (858) 452-2603 Fax (858) 452-6753
www.macconnell.com




If you're in the life sciences, you don't have to canvas a.parking lot to spread you

name in the job market. Go to ScienceCareers.org. Every week you'll find hundreds

of new job postings, employer profiles, a resume/CV database and an e-mail alert
ervice that will deliver jobs directly to you. With ScienceCareers.org you'll have

all the tools you need to blanket the industry and leave a good impression.

‘1enc

CAREERS

www.sciencecareers.org
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www.scienceproductlink.org

Find out about products advertised in Science — instantly.

Science announces a great way to find out about You can look for product information in current
new products advertised or featured in Science — and back issues. You can even link to advertisers’
instantly. Science’s Product Link is a new online websites for more information.
reader service program and online product
information service that allows readers to search If you prefer, you can request to have product
for products advertised or featured in Science by information delivered via

» product category, « e-mail,

» company name, « regular mail,

« keyword, and « telephone, and

» page number. « fax.

Science

Discover the Future
A




H UMAN FULLS-LENGTH

Who says

size

doesn’t matter?

Functional Genomics Begins with a Full-Length “cDNA Clone”*
== Almost 10,000 genes available, many of which code for hypothetical proteins with no known function.

= Apart from being able to search for your gene by its NM accession number or nucleotide sequence,
you may select based on the presence of a specific protein domain or motif.

= Additionally, you may select your gene by its sites of expression (limited institutional licenses available).

= The full-length genes are provided with transcriptional promoters for direct expression in mammalian
cells and for cell-free protein expression in a coupled transcription-and-translation system.

== The following are examples of our growing collection of genes, which include those encoding proteins with
specific domains or motifs: 9o 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTB/POZ, 42 bZIP, 83 cadherin, 42 DEAD, 88
EF hand, 67 EGF, 80 KRAB, 74 LRR, 54 PDZ, 88 PH, 68 PHD, 98 ras, 137 rrm, 50 SH2, 100 SH3, and 135 WD4o.

ORIGENE TECHNOLOGIES, INC.

Visit us at www.origene.com = or =Call us at 301.340.3188

*QOur “cDNA clones” are provided in a complex environment of cofactors which, we believe, makes them nearly indistinguishable from the naturatly-occurring form
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he was a good hamster and
gave us a lot. Plenty of CHO
(Chinese Hamster Ovary)
cells. But scientific progress (in this
case the Nucleofector™) doesn't
even shy away from hamster ovaries,
A new chapter in the book of
ch begins with gene transfer
he nuclei of primary cells by
Nucleofection™, the name for our
method and one to remember.
The process is quick, non-viral and

FREFREE N RER R NENSTICKER L2212 2

48 (0) 221 - 99 199 - 493
| INTERNET: . AMAXA.COM ;’
| NAME: AMAXA BIOSYSTEMS !
! TRANSFERTIHE NMINUTES |
! PAGES : l
I 0K

I |

affordable. As well as being very
easy. It’s so easy that many col-
leagues will now be shaking their
heads in disbelief and continuing
their research with cell lines,
Doesn't matter. Nucleofectiont
results for cell lines are quite
unbelievable, too.

Click www.amaxa.com to discover
howamaxa can assist your research,
or call us at +49(0)221-99 199-400.

 a

gene transfer begins nere



Introducing the SORVALL® Evolution™ RC Superspeed.
One instrument now does it all - from large-volume cell pelleting
to isolation of sub-cellular particles. And it does it all faster, with:

Unequaled accel /decel across the board
Simple, intelligent operation

Industry’s widest choice of rotors
Vacuum-free DuraFlex™ drive system

Superspeed centrifugation will never be the same again. It’s going
to be a whole lot better. Contact Kendro today.

Offices worldwide. In the U.S., call 1-800-522-7746, Fax 203-270-2166.
In Europe, 49 (1805) 536 376, Fax 49 (1805) 112 114.

@g k eI ]dI‘O In Asia Pacific, (852) 2711-3910, Fax (852) 2711-3858. -
Or contact your local Kendro Representative. Visit our website

www.kendro.com
Quality Products - Lifetime Care info@kendro.com




AMPK

Targeting Type 2 Diabetes

AMP-Activated Protein Kinase Signaling

MP-activated protein kinase (AMPK) is a metabolic

stress sensing protein kinase activated by exercise and
more specifically, muscle contraction. AMPK is an important
regulator of glucose uptake, oxidation of fatty acids, cho—-
lesterol synthesis, lipogenesis, triglyceride synthesis,
adipocyte lipolysis, glycolysis and nitric oxide synthesis.
AMPK s activated by phosphorylation at the Threye site,
found in the activation loop. During exercise, AMPK
inhibits the enzyme acetyl-CoA carboxylase by phospho-
rylating the Seryo site. AMPK also plays an important role
in the regulation of endothelial nitric oxide synthase

Cat# AMPK Featured Products

o7-181 Anti—-AMP-Activated Protein Kinase a—pan
o7-182 Anti-AMP-Activated Protein Kinase cut
07183 Anti—-AMP-Activated Protein Kinase ae
07-190 Anti-AMP-Activated Protein Kinase B
4305 AMP-Activated Protein Kinase, active
12-355 SAMS Peptide

07-184 Anti~phospho-AcCoA Carboxylase (Ser7o)
Cat#  eNOS Featured Products

o7-o1 Anti—eNOSYNOS Il

07-185 Anti-phospho-eNOS (Thr4gs)

o7-187 Anti—phospho—-eINOS (Serti77)

07-186 Anti—phospho-eNOS (Serno)

eNOS). Recent studies indicate that AMPK and Akt/PKB
phosphorylate eNOS at the Seru77 site, which activates the
enzyme. Phosphorylation at the Thr40s site in the calmod-
ulin binding sequence by PKC inhibits eNOS activity.
Type o diabetes mellitus exhibits metabolic deficiencies that
could be attributed to the malfunction or inactivity (e.g.,
lack of exercise) of the AMPK signaling pathway, thus
presenting a possible link and therapeutic target for this
pathology.

Here is a great paper on this topic:

Kemp et al.: ]. Biol. Chem. 276: 17625, 2001

Upstate
Bintechnology

upstate

For more information on related
products, including PKC, ask for
a copy of our new 200t

Fal! Product List

biotechnology

800-233-3991/ 781-890-8845
www.upstate.com




Th"f‘aster

SciFinder“delivers the most comprehensive,
multidisciplinary scientific information

right to your desktop—and delivers it

faster! Discover patents published yesterday
or read a journal article before it’s printed.
Or find more than 50 years of scientific
research at your fingertips. For
information about how SciFinder can
help you be more productive, call us at
1-800-753-4227 (+1 614 447
3700 outside the US) or visit
www.cas.org/SCIFINDER/bio/.

SciFinder:

hemical Society.
SciFinder is a regist lemark of the American Chemical Socie



* For detailed Submicro Oligo data and data analysis,
visit our website at: www.genisphere.com/oligo.html

Impressed?
Wait till you see the data.

1pg human total RNA per channel labeled with Submicro Oligo kit

Introducing the first high performance oligo array
labeling system. The sensitivity of Genisphere's new
3DNA Submicro Oligo labeling kit is profoundly easy
to see. The truth is, it works so well, the results hardly
look real. Even more impressive is the quality of the
data the kit produces. High end differentials approach
100:1. Results are so reproducible that expression
changes as small as 40% are meaningful to a 99%
confidence level.” And the Submicro Oligo kit offers
a fast, easy protocol and 4-channel detection capability.

We invite you to astound yourself. Call us at
1.877.888.3DNA or visit us af www.genisphere.com fo

order a sample kit. You won’t believe it even in your own lab.
P Y

»:3DNA

DNA DENDRIMER TECHNOLOGY

Genisphere

A DATASCOPE COMPANY

Genisphere, 3DNA and Submicro are trademarks of Datascope Corp.




TOMORROW

Reduce actual
crash injuries

TOYOTA

He can't talk, he can’'t walk, he can't drive
a car. Yet he could be the most important
"person” in the world of automotive
safety testing today. He's THUMS, the
world’s first virtual human for crash testing.

Developed by Toyota engineers, THUMS
can provide a microscopic look at the
injuries real people are likely to sustain in
a car accident. By analyzing data from
THUMS' 80,000 cyberparts, engineers can
now zero in on skin, bones, ligaments and
tendons — something they were never
able to do before.

Although currently only an experiment,
technologies like THUMS may one day be
used to supplement Toyota's existing
safety programs, to make our cars even
safer for real human beings. Safer cars —
thanks to one very smart dummy.

www.toyota.com/tomorrow



Microarray R e L
Data Analysis BN

Made Easy. R TP
Genellfliildi1.0

Microarray Data Analysis Software

¢ Easy-to-use microarray data
analysis software

¢ Integrated relational database
© Intuitive graphical user interface

® Analyzes two-color spotted
microarray data

> Flexible, built-in filter and
normalization methods

o Weh-hased

™

GeneTraffic microarray data analysis
software includes the lobion system software,
which installs in minutes on a Linux server fo
create a dedicated lobion informatics appli-
ance. To learn more about GeneTraffic soft
ware, visit www.iobion.com or contact us at
info@iobion.com for a web demonstration.

GeneTraffic’ 1.0

Microarray Data Analysis Software

iobioninformatics

Eas y- . info@iobion.com
Com prehenswe. www.iobion.com



