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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 t o  drugs. 
Wi th  i t  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 t o  expect from us.We will continue t o  
have an open and collaborative business approach. And we'll still 
have excellent science, that we'll continue t o  use t o  create new 
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Parallel 

s WEEK N Science 
edited by Phil Szuromi 

Do Not Disturb 
Assembly Truly Global Impact Too Much 

Designs for artificial bone scaf- '-- The Cretaceous-Tertiary (K-T) extinction What causes the high species 
folds have generally focused on " event is attributed to a massive bolide hit- richness of trees in tropical 
the remineralization issue- ting the Yucatan peninsula of Mexico. In rain forests? Arguments have 
getting hydroxyapatite (HA) to North America, there is evidence of massive deforestation by an increasingly focused on the 
grow at the organic-inorganic impact winter or wildfires. Now, Vajda et al. (p. 1700; see the role of disturbance, in  the 
interface. However, bone is a Perspective by Flannery) have found evidence for deforestation form of gaps in the canopy 
complex mineral assembly in New Zealand associated with an iridium anomaly. Thus, the created by dead and fallen 
with many higher levels of or- impact event was global in its effects and caused significant ter- trees, in helping to maintain 
ganization that contribute to restrial devastation in the Southern Hemisphere. this richness. In a survey of se- 
its mechanical properties. lectively logged and unex- 
Hartgerink et al. (p. 1684; see ploited forests in  French 
the news story by Service) designed a peptide amphiphile (PA) to Guiana, Molino et al. (p. 1702) assessed the effects of larger scale 
use as a scaffold material that incorporated separate units for impacts of logging in tropical forests compared to the smaller 
rigidity, HA adsorption, and cell adhesion. By varying pH to con- disturbances caused by naturally occurring canopy gaps. Their 
trol the assembly and cross-linking of the PA, the authors were findings provide support for the hypothesis that intermediate 
able to promote mineralization of HA as a series of parallel levels of disturbance produce maximum species richness. 
sheets. The HA could be redissolved by changing the pH, which 
weakens the linkages in the PA assembly. Pushing Ahead 

A Tale of Two Strategies 
The net C02 uptake by forests can be estimated in two ways, either 
by measuring local changes in the concentration of C02 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 C02 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 

I 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. 

The leading edge of motile eukaryotic cells is pushed forward by a 
branched actin filament network. The seven-subunit Arp213 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 Arp213 com- 
plex. The two actin-related proteins 
(Arps) are not appropriately oriented to 
form two subunits of an actin helix, 1 ~ 2 0  

which explains why the complex is inac- 
tive. The authors propose that nucle- 4 
ation-promoting factors such as WASP ,,la 
actin filaments, and adenosine triphos- 
phate act by favoring the active confor- 
mation of theArp213 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. 3 

Lesser Extent of the vCJD Epidemic 

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

1 Published online in Science Express 
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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 
d1Aignaux et al. (p. 1729 ; 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 vCJD. 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, 6 and E, 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. Croups of SNPs descended from a single ancestral chromosome define patterns 
of variation called haplotypes within the human genome. Patil et a1 (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 a1 (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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R E S E A R C H  

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





Find out about products advertised in Science - instantly. 

Science announces a great way to find out about 
new products advertised or featured in Science -
instantly. Science's Product Link is a new online 
reader service program and online product 
information service that allows readers to search 
for products advertised or featured in Science by 

product category, 
company name, 
keyword, and 
page number. 

You can look for product information in current 
and back issues. You can even link to advertisers1 
websites for more information. 

I f  you prefer, you can request to have product 
information delivered via 

e-mail, 
regular mail, 
telephone, and 
fax. 

science-

Discover the Future 



Who savs 


doesn't matter? 

Functional Genomics Begins with a Full-Length "cDNA Clone"' 

- Almost io,ooo 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: go 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTBJPOZ, 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, loo SH3, and 135 WD4o. 

O R I G E N E  T E C H N O L O G I E S ,  I N C .  


V i s i t  u s  a t  w w w . o r i g e n e . c o m  - o r  - C a l l  u s  a t  3 0 1 . 3 4 0 . 3 1 8 8  

*Our "cDNA clones" are provided in a complex environment of cofactors which, we believe, makes them nearly indistinguishable from the naturally-occurring form 







AMPK 
Targeting Gpe  2 Diabetes 

AMP-Activated Protein Kinase Signalimp; 

A""-activatsd protsin kinase (XAIPK) is a metabolic (eNOS). Recent studiss indicats that AAIPK and XktiPKR 
stress sensing protein kinass activated by exercise and phosphorylate eNOS at the Ser1177 site, which activates the 

more s~ifically, muscle contraction_. XMPK is an important enzyme. Phosphorylation at the Thr49j sits in the calmod- 
regulator of glucoss uptake, oxidation of fatty acids, cho- ulin binding sequencs by PKC inhibits eNOS activity. 
lesterol synthesis, lipogenesis, triglyceride synthesis. Typs 2 diabetes msllitus exhibits metabolic deficisncies that 
adipocyte lipolysis, glycolysis and nitric oxide synthesis. could be attributed to the malfunction or inactivity (cg.. 
A\'IPK is activatsd by phosphorylation at the Thrrp site, lack of exercise) of ths AhIPK signaling pathway, thus 
found in the activation loop. During sxercise, AAIPK presenting a possibls link and thsrapeutic target for this 
inhibits the enzyms acetyl-CoA carboxylase by phospho- pathology. 
rylating the %I-79 site. IIIIIPK also plays an important rols Here is a grsat paper on this topic: 
in  the regulation of endothelial nitric oxide synthase Kemp et nl.: I. Biol. Chem. 276: r7625, 200r. 

Cat# AMF'KFeahuedPmdubs 

07-181 Ant]-Zu\\P-,?~vated Pmteln lGnasr a-pan 

07-182 Ant1-AAlP-4ct1vated Pmteln Klnase a1 

07-183 Ann-A~\ZP-,4ct1vated Pmteln Klnase a2 


07-190 ~nn-,'!'J\fP-,4chvated Protein h n a e  P 

14-305 &LIP-Achvated Protein Klnase achw 

19-355 Pephde 

07-184 4nt1-~hospho--\cCo4 Carbq1ase (k1-79' 


-Cat# -eNOSFeaturrdMd~ 

07-011 Ann-eN@S/NOS I l l  

07-185 Ann-phospho-eN@S firqgg) 

07-187 Ann-phospho-eNOS iSen1~7' 

07-186 Anti-phospho-eNOS (kr116) biotechnology 


products, ~ncludlng PKC, ask for 
a copy of our new zoo1 





Impressed? 

Wait till you see the data. 


lpg human total RNA per channel labeled with Subrnicro 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, i t  works so well, the results hardly 

look real. Even more impressive i s  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-c hannel detection capability. 

We invi te you to astound yourself .  Ca l l  us at  

1.877.888.3DNA or visit us at www.genisphere.com to 

order a sample kit. You won't believe it even in your own lab. 

DNA DENDRIMER TECHNOLOGY 

* 	For detailed Submicro Oligo data and data analysis, 

visit our website at: www.genisphere.com/oligo.html 

Gentsphere 3DNA ond Submcro ore trodemarks of Datascope Corp 



TODAY TOMORROW TOYOTA 


He can't talk, he can't walk, he can't drive 
a car. Yet he could be the most important 
"person" it- 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 ~ r o v i d e  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. 



Microarray 
Data Analysis 

Made Easv. 

Easy-to-I 
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