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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

A HOT BEGINNING 
Calcium-aluminum-rich inclusions (CAls) 
are found in the most primitive mete- 
orites and are thought to represent some 
of the first solid particles that formed in 
the early solar system. McKeegan et al. (p. 
1334) measured boron isotopes in CAls to 
demonstrate that 1°Be (which decays to 
1°B and forms only from nuclear spalla- 
tion reactions) was present in the early 
solar system (see the cover). Its presence 
is consistent with one model for forma- 
tion of CAls and other early solar system 
materials in which the early solar system 
was bombarded by intense radiation. Pos- 
sible support for this model also comes 
from Guan et al. (p. 1330), who studied 
aluminum isotopes (which indicate the 
presence in the early solar system of 
26Mg) and other aspects of the geochem- 
istry of CAls in enstatite chondrites. These 
CAls formed under more oxidizing condi- 
tions than their host chondrites, and thus 
the CAls likely formed earlier in a differ- 
ent location of the solar system. 

IBERIAN ICE 
Heinrich events, periodic massive dis- 
charges of icebergs from Arctic ice sheets, 
have showered the sea floor with conti- 
nental debris many times during the past 
glacial cycle. Although their impact on the 
North Atlantic is well documented, it is 
less clear for areas outside the main ice- 
rafting belt. E. Bard et al. (p. 1321) have 
combined a variety of geochemical prox- 
ies, in a well-dated marine sediment core 
from the subtropical northeast Atlantic, to 
demonstrate that cooling and advection 
of low-salinity water from the Arctic af- 
fected the midlatitudes during the three 
Heinrich events of the past 32,000 years. 
Their results illuminate the internal com- 

plexity of these events and illustrate the 
utility of combining data from organic 
and inorganic sediment fractions. 

FUNNELING ENERGY 
The dynamics of the charge-separated ex- 
cited states (excitons) in the conjugated 
polymers that find use in light-emitting 
diodes is complicated by their rapid 
quenching and by their movement along 
and between polymer chains. Yu et al. (p. 
1327) found that by rigorously excluding 
O,, which rapidly quenches excitons, the 
effects of polymer conformation on exci- 
ton dynamics in the solid state could be 
studied. They dissolved the conjugated 
polymer MEH-PPV in nonphotoactive 
polymers, such as polystyrene, in order to 
avoid interchain effects and then took 
spectra of single molecules. They found an 
unexpected sharp, red-shifted emission 
feature that they attributed to a particu- 
lar chain conformation, a defect cylinder, 
which forms through tetrahedral defects. 
These defects effectively trap and localize 
the exciton on a chain, and thus act as an 
"energy funnel" for excitons formed many 
chain units away. 

SQUEEZING OUT PYRUVATE 
One model for the origin of life is that the 
necessary building blocks originated at hy- 
drothermal vents in a series of reaction 
steps where metal sulfides at elevated pres- 
sures and temperatures catalyzed carbon 
fixation and the formation of more com- 
plex organic molecules. Cody et al. (p. 1337; 
see the Perspective by Wachtershauser) 
performed experiments that simulate some 
of the possible conditions of marine hy- 
drothermal systems and show more com- 
plex organometallic species forms in this 
environment that catalyze the formation of 

FATEFUL FUSION 
Chromosomal translocations that produce oncogenic 
fusion proteins are common in leukemias and soft- 
tissue tumors but have rarely been observed in solid 
tumors (carcinomas), which account for 90% of all' 
cancers. In a study of human thyroid follicular carci- 
nomas, Kroll e t  al. (p. 1357) identified a common 
translocation that fuses the DNA binding region of 
the PAX8 transcription factor to peroxisome prolifer- 
ator-activated receptor (PPAR) yl, a member of the 
nuclear hormone receptor superfamily. The fusion 
protein inhibited transcriptional transactivation by 
PPARyl in a dominant-negative manner. Discovery of 
this fusion event opens up new possibilities for diag- 
nosis and treatment of thyroid cancer. 

pyruvate, a critical biochemical molecule. 
High pressures appear to compensate for 
the high temperatures that would normally 
cause pyruvate to decompose. 

EUROPA'S OCEAN 
STILL AFLOAT 

Interpretations of previous data from the 
Galileo spacecraft have suggested that Eu- 
ropa, the smallest of the Galilean satellites 
orbiting Jupiter, may have a layer of fluid 
beneath its icy surface. Kivelson et al. (p. 
1340; see the Perspective by Stevenson) 
used magnetometer data collected by 
Galileo during the 3 January 2000 close 
flyby of Europa to confirm that changes in 
Europa's induced magnetic field are driven 
by a shallow conductive layer. A model of 
a spherical shell conductor located about 
7.5 kilometers below the surface with a 
conductivity similar to Earth's ocean water 
fits their new data well. 

PRION CONVERSION 
MECHANISM 

The role of protein conformation in the 
expression and propagation of prion 
states in yeast is now well established. Se- 
rio et al. (p. 1317) examined in vitro the 
mechanism of conformational conversion 
of one of the yeast prion proteins, Sup35. 
The soluble protein goes through a series 
of conformation states in a process, 
termed nucleated conformational conver- 
sion, that Leads to assembly into fibrils. 

ARCTIC HIDEOUTS 
What happened to the flora and fauna of 
high latitudes during the Pleistocene 
glaciations? Did they persist in isolated 
pockets-refugia-where conditions were 
more benign, and if so, where were these 
refugia? Abbott et al. (p. 1343) present 
molecular evidence to indicate where one 
circumpolar arctic plant-the purple saxi- 
frage-initially occurred in the Arctic, the 
migration routes it followed to achieve a 
wide distribution, and the refugia it occu- 
pied during Pleistocene glaciations. These 
results provide strong support for the ex- 
istence of refugia for arctic-alpine plants 
in the Arctic itself at the time of the last 
glacial maximum. 

MAKING ALL A'S 
One of the signatures of messenger 
RNAs (mRNAs) is a ta i l  of repeated 
adenylate bases. Unlike most nucleic acid 
polymerizations, this reaction does not 
utilize a template; instead, incoming 
molecules of adenosine triphosphate are 

CONTINUED ON PAGE 1255 
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CONTINUED FROM PACE 1253 

added direct ly t o  the 3 '  end of the quired that often lead to adverse side ef- 
mRNA. J. Bard et a1 (p. 1346) present the fects. Steidler et a[. (p 1352; see the Per- 
crystal structure of poly(A) polymerase spective by Shanahan) describe a new 
from yeast in complex with two adenine method of localized IL-10 delivery that 
nucleotides, one of which appears to rep- allows the therapeutic dose to  be re- 
resent the last base attached with the duced substantially. They engineered Lac-
other being the next to be added. In ad- tococcus lactis, a bacterium used to pro- 
dition to  details about the active site duce fermented foods, to secrete high 
mechanism, they describe the structural levels of IL-10. Delivery of the live re- 
comparison to other nucleic acid poly- combinant bacteria by intragastric inocu- 
merases and the factors contributing to lation prevented the onset of IBD in one 
processivity of this enzyme. mouse model and reversed symptoms of 

pre-existing IBD in another. In principle, 
WHENTHE ATTRACTION this technology could be used for effi- 
Is CONE cient delivery of any protein therapeutic 

Environmental cues that are attractive or that is unstable or difficult to produce in 
repulsive tell a migrating axon where to go large quantities. 
by sending signals through the appropriate 
cell surface receptors. How is i t  then that WHISTLINGIN 
for retraction to occur, a cell surface recep- THE SEA 
tor must first engage with the repulsion Dolphins have long been known to com- 
factor and then overcome the adhesive municate by means of a rich repertoire 
force? Hattori et a[. (p. 1360) and Galko of vocalizations. However, studies have 
and Tessier-Lavigne (p. 1365) report that been based mostly on captive individu- 
these interactions can be broken by metal- als, and l i t t le  has been known about 
Loprotease enzymes that result in the re- communication in the wild. Janik (p. 
lease of the axon from its captor. In a Per- 1355; see the Perspective by Tyack) has 
spective, Pasquale discusses how the in- developed a technique that allows the 
volvement of cell surface metalloproteases measurement of vocalizations between 
in regulating axon guidance is a compelling bottlenose dolphin individuals in the sea 
solution to this puzzling paradox. wi thout  the presence of human ob- 

servers. Individuals respond to each other 
VITALDRUG DELIVERY using learned, matching whistles over 

The cytokine interleukin-10 (IL-10) has distances of up to half a kilometer. The 
shown promise in clinical trials for treat- development of vocal imitation is  an im- 
ment of inflammatory bowel disease portant step in the evolution of commu- 
(IBD). Because the cytokine is adminis- nication and has implications for the 
tered systemically, high doses are re- evolution of human language. 

TECHNICAL COMMENT SUMMARIES 

Plant Diversity and The full text of these comments can be seen a t  
Productivity www.sciencemag.orglcgi/content/full/289/5483/1255a 

Reporting on a major experiment on plant diversity and productivity in European 
grasslands, Hector et al. (Research Articles, 5 November 1999, p. 1123) found "an 
overall log-linear reduction of average aboveground biomass with loss of species." 
Huston et al. object to that conclusion, arguing, among other things, that the eight 
sites studied did not show a consistent positive relationship between diversity and 
productivity, that the experiments did not properly test for overyielding (i.e., that the 
productivity of a given polyculture exceeds that of any species from the mixture 
grown in monoculture), and that some of the observed effects may have stemmed 
from the "fertilization effect" of the nitrogen-fixing legume Trifolium pratense. Hus-
ton et al. conclude "that species richness per se has no statistically or biologically sig- 
nificant effect on plant productivity across the eight sites." 

Hector et al. defend their main result, and note that while a small fraction of poly- 
cultures were dominated by species that had not been tested in monocultures, ex- 
cluding those plots from the analysis "does not alter conclusions . . . across all sites." 
And, although the effects of T. pratense on productivity were larger than those of 
other species, that does not invalidate the broad result, according to Hector eta / :"In 
principle, all effects [of species richness on productivity] can be attributed to the 
traits of individual species and their interactions." (See the news story by Kaiser.) 
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t o p  sc ient i f ic  pub l i ca t ions  indexed  by  the  I n s t i t u t e  fo r  

S c ~ e n t i f i cIn fo rmat ion ' s  j ou rna l  C i t a t ~ o nRepor t@. 

18  E s s e n t i a l  B i o m e d i c a l  T i t l e s  . . .  
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Biomedical Engineering 
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Structure 

Cell and Developmental 
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Ecology and Systematics 
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Immunology 
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Nutr i t ion 

Pharmacology and Toxicology 
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Phytopathology 
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Psychology 

Public Health 

N E W  F R O M  A N N U A L  R E V I E W S !  

Annua l  Rev iew of G e n o m i c s  and Human  Gene t i c s  
Volume 1 ,  August 2000 

Edi tor  : Er i c  Lander ,  Whitehead Institute, Massachusetts Institute of Technology 

As so c i a t e E d i t o r s  : D a v i d  P a g e ,  Howard Hughes Medlcal Inst~tute,Wh~tehead 

Inst~tute,Massachusetts Institute of Technology and Richard  L i f t  o  n, Yale Un~versity 

S u b s c r i b e  Today  a n d  S a v e  4 5 % !  ContactAnnual Reviewstoreceive 
~nformationregarding the Annual Rev~ewof Cenomics and Human Genetics or 
any of our other 18 Biomedical titles. 

Please mention Priority Order Code: JA-SCISOO when placing your order. 

Annual Reviews 



Pick Your Breakthrough! 

The first microarrav detection kit that: 


1.Works consistently 
2. Works with 	<1microgram of total RNA 
3. Works with an 8 hour protocol 


Any one of these advances would be a 
major step forward. But all three at once? 
Why, this completely changes everything! 

3 0 ~ ~ 
If w ~ r bconr;stentiy. 

Submicro Expression Genisphere's 3DNA Submicro detection kit for expression arrays gives you 

Array Detection Kit 	 unprecedented sensitivity without compromise. The kit is utterly reliable and 
generates more reproducible results than any other detection system. There is 
also less background noise and a better signal to noise ratio than with any other 
system. So you can actually trust the data you generate. 

%twsrks with submicqaam Po-i RMA samples. 
For those of you working with human tumor samples, this advance literally 
changes the world. Until now submicrogram detection was not possible without 
sample amplification and all the disadvantages associated with that technique, 
including bias. With 3DNA Submicro kits, for the first time you are assured 
faultless consistency with the smallest samples. (Just look at the image above.) 

it asks ~ i f hapl 8-h~abrPIIY)WCQ~. 

The 3DNA Submicro kit's protocol can produce results in 8 hours. It is short, 
250 nanogram mouse total RIVA sample, simple and well defined. (In fact, one version of the protocol eliminates all 
dual-channel detection uszng 
3U.W Submicro detection kit 	 concentration and centrifugation steps.) There is nothing to introduce biases. 

Without question the utter simplicity of the 3DNA Submicro protocol makes 
possible its exceptional reliability. 

Will you take advantage of all three breakthroughs? Two? One? You get all 
three at no extra cost. And with it, never before sensitivity, never before reliability 
with never before speed and simplicity of protocol. The advances are so 
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them. 

To receive your kit, call us immediately. Before another 8 hours go by. 

Genisphere Inc. 14 Philips Parkway Montvale, NJ07645 
Tel #s: 877.888.3DNA 201.651.3100 
Fax #s: 877.FAX.3DNA 201.651.31 16 
www.genisphere.com 

Genisphere, 3DNA and Sbbm~cro are trademarks of Datascope Corp 
Image courtesy of Chrs  Haqq, UCSF Comprehensive Cancer Center Circle No, 44 on Readers1 Service Card 
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honest, loyal, true. 


w e  are BD Biosciences 
and we're helping you redefine immunology. . . 

We provide real solutions, from reagents 
to complete systems, from detection to 
discovery, and from diagnosis to decision 
making. We ensure you get the technical 
expertise and support you require. Experience it. 

Call your local representative 
or visit www.bdbiosciences.com 
today. 

BD Biosciences www.bdbiosciences.com 

Biometric Imaging lmmunocytometry Systems Transduction Laboratories 
Clontech Labware PharMingen 

For more information or to  request our New 2000 Product Catalogs, please call 877.232.8995 (US). 
Circle No. 31 on Readers' Service Card 





NEN@cDNA Labeling Kit for Microarrays: 

It Doesn't Cost More. It Just Does More. 


You get a fully optimized, QC tested 

value than the sum of its parts? When 8; : I  reagent solution for reliable, robust 

you use an NEN Direct Reagent Kit for 5 assay performance using any glass 
I 

cDNA microarray labeling, instead of 9 c 1  microarrays. 

combining your own reagents from :3 " / 

scratch. I Save time and money, generate 


reproducible results. It's that 

C 


NEN's Direct Reagent Kit for cDNA simple. One kit. One company. 
microarray labeling and hybridization exp: cyenine 3 @ 50 ug, 0-2749 No development or validation costs. 
gives you the key reagents you need, No hassles. A classic case 

Precise e.~pression scatter plot with the same R:VA
all in one box. pop~ilation, allowing sensitive detection of the whole delivering more than 

d(ferentia1 expression at 2lfoid or higher the sum of its parts. 


Learn more about how NEN's Direct Reagent Kits can make accurate, 

validated cDNA microarray labeling a piece of cake in your lab. 


Call us at 1-800-551-2121, or visit our website at nen.com. 


;Z;MICROMAXn'iiii.,.. 	 World Headquarters: European Headquarters: .... 
A Familv of Slicroarrav Products 	 YENa Life Science Products, Inc. NEN" Life Science Products 

Boston, MA 02118-2512 USA B-1930 Zaventem Belgium Powering Your Ideas 
800-551-2121 +32 2 717 7924 C2000 YENKLife Science Products. Inc 

http:nen.com


biotechnology organizations, a ResumeICV database, our Job Alerts 

service, or career advice you need, sciencecareers.org. can help you 

discover your future. Science @ 
C A R E E R S  

http:sciencecareers.org




Any mlcroscope Image can only be as precrse as the op t~ca l  system that produced ~t That's why w e  don't 

only concentrate on lmprovlng the technology of our microscope systems, but also pay metrculous attention to 

t h e ~ r  manufacture The result the h ~ g h  rmaglng preclsron essentral today In brology, medrc~ne or Industry 

Le~ca Microsystems Wetzlar GmbH Tel. t 4 9  (0) 6441 29-0 

Ernst-Leitz-Strasse Fax t 4 9  (0) 6441 29-2599 

D-35578Wetzlar (Germany) www.leica-microsystems.com 

C i r c l e  No. 12 on R e a d e r s '  S e r v i c e  C a r d  



Introducing SigmaPlot 2000's Enzyme Kinetics Module 
You spend months gathering data. It's essential that you have the tools to communicate your results clearly and 
precisely. Scientists worldwide use SigmaPlot to create and present the exact graphs to best represent scientific data. 
SiglnaPlot provides all the features you need to  analyze and convert your data into exact, meaningful graphs that 
speak volumes with an intuitive and easy-to-use interface. Join the 200,000 researchers worldwide that rely on thc 
technical graphing standard. 

And now, we have extended SigmaPlot's capabilities with the new Enzyme Kinetics Module. This SiglnaPlot add-on 
provides the tools to analyze and graph enzyme kinetics data quickly and easily. Directly read data from your 
instrument or  enter data manually, select the type of study and the module does the rest. You get a detailed report of 
each model you fit and a comparison of the different models to  identify the best one for your data, plus interactive 
graphs enable you to clearly display your results. This timesaving, easy-to-use add-on runs searnlessly within 
SigmaPlot 2000 so you can find the answers you want in no time! 

Order Today, Call Toll-Free (800) 345-4740 
SPSS Sclence 
Amer~cas Te tl 800 621 1393 Fax tl 800 841 0064 sales@spss corn 
Europe Tel 149 (0) 2104 9540 eurosc~ence@~spssFax t49 (0) 2104 95410 corn 
U K Tel. 0800 894 982 Fax t44 (0) 121 471 5169 salesGspss-sc~enceco uk 
France Tel 0800 90 37 55 Fax. 149 2104 95410 eurosc~ence@spss.com 
D~s t r~bu to rs  WVI':~ www.spssscience.comlsigmaplot1ekmodule E~uctGi.czp11~(01-E,tiii r Sc.~etiieWor ldv~~de '  spss corn:orderl 

Circle No. 38 on Readers' Service Card YSFEK,4nOOdOO~S 2d:dO 
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Perform Comprehensive 1 

Sequence Analys~s 
 I 

1 Retr~eve Assembled ESTs 
I1 

1 Identify Protein Domains 1I 
I 

1 Retrieve and Analyze 1 
j 

1 Human Genome 
! 1
1 Monitor for Identical ESTs I 

i I Automated agents that search and monitor ' Monitor for Identical cDNAs i I public and proprietary databases i Monitor for Similar cDNAs I 
I, Mon~tor for S~rn~lar / Continuous updates per your specifications Protens, 
I Search EST Database I 

/ Monltor for S~m~lar  
I A reporter of news and studies relevant Protelns 
I/ Mon~tor DoubleTw~st Human 1 to your research 

/ Genome Database I 

I A purchasing agent to move your 1 Mon~tor for ldentlcal 1 
I Genom~cDNA I experiment forward 

I
i Monitor for DNA Patents 1
1 

Monitor for Protein Patents 1 
I I 
i ...and more on the way. 
I I 

o2000DoubleTwist Inc Circle No. 29 on Readers' Service Card 
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Academic Connections 
Graduate Pmgram

Profiles 
Academic Connections 
can help you find and 
evaluate just the right 

graduate program. 

Search listings by 
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University 
or College 
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Science 
Careers 

www.sciencecareers.org 

be from TMC. 

We continually ask our 
customers to rank our tables 
on a scale from 1to 10. We 
also ask why they chose TMC. 
Here's what they say: 

"lo!! This is our 2nd 
table, they work well.. . 
Price. Ken McKay AWURANGEOF 

AcmssoRas, ~ ~ ~ P ~ C U ~ O W O 

very helpful" 
Dartmouth Medical School 

"10 ...Quality, service, price" 
UC Santa Barbara, Phystcs Department 

"10 ...We have used TMC tables for years. 
Always pleased...p ast experience" National Institutes of Health 

"10...Very reliabldgood quality and workmanship.. . 
previous experience a t  NIH" Howard University 

"10 ...Easy set-up and hook-up...Competitor 
recommended you!" UMassMedical Center 

"10 ...This is my fourth TMC table purchase.. . 
Price and fast delivery" University of New Mexico 

"10 ...Excellent help from Wes Wigglesworth 
...Past experience" Neuroscience Department at a NYC University 

"Let me tell you that your table is working beautifidly. 
There is no vibration in the tip of the electrode!!! !!!!! 
Thanks again, you made 
my life much easier." 

Baylor College of Medicine iP1C 
Technical ManufacturingCorporation 

15 Centennial Drive 
Peabody, MA 01960 USA 

Tel: 978-532-6330,Fax: 978-531-8682 
e-mail: saIes@techrnfg.com 

I S 0  9 0 0 1  

1-800-542-9725 www.techmfg.com 
Circle No. 13 on Readers'Service Card 
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global collection network 
We can meet your sample needs from inventory or by exercising our 
Global Collection Network on your behalf. We are adding samples, 
disease states, and collection sites on a regular basis. 

GenomicsCollaborative 

has a growing collection of 

DNA and serum matched to  

phenotypic data from 

patients with high prevalence 

diseases. These samples are 

available to  support 

your research. 

Some examples of samples w e  currently have, and are actively 
collecting, in the following disease states are: 
Cardiovascular disease (hyperdipidemia, hypertension, AM1 stroke) 
Cancers (Breast, Ovarian, Colon, Prostate, Leukemia, Lymphoma) 
Diabetes 
Asthma 
Renal failure 

All material is: 
Collected under IRB approved protocols and compliant with GCP 
Processed and stored under GCP conditions 

For information regarding our current inventory of  samples and 
disease states please contact us. 

GenomicsCollaborative 
1-877-GENOMIX, extension 248 (877-436-6649) 

email: getsamples@DNArepository.com 
www.DNArepository.com 

Circle No. 16 on Readers' Service Card 
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I 
Northeastern 617.373.2425 

TTY 373.2825 
I 

P A - T I M G R A D u A T E www.ace.neu.edu 
C E R T I F I C ~ T EP R O G R A M S  
Northeastern Unlversty s an equal opponun~rylaffirrnatlve actlon a d u c a t o o a  nst lu t lon and employer 
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