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Deposition of Conformal Copper and Nickel Films from Supercritical 
Carbon Dioxide J. M. Blackburn, D. P. L0ng.A. Cabanas, J. J. Watkins 

Processing of metal-organic precursor molecules in supercritical carbon diox- 
ide allows thin copper and nickel films (such as wires) t o  be deposited uniformly 
on undulating surfaces. 

C. elegans p53: Role in Apoptosis, Meiosis, and Stress Resistance W. B. Derry, A. P. 
Putzke, J. H. Rothman 

Discovery of a homolog of the p53 tumor suppressor gene in the nematode C.elegans 
opens up new possibilities for genetic dissection of p53 function. 

Biogeography and Ecological Setting of Indian Ocean Hydrothermalvents 
C. L.Van Dover e ta / .  

Scaly-foot gastropods and swarms of swimming shrimp are among the intriguing inverte- 
brates found at  two hydrothermal vents along the Central Indian mid-ocean ridge, a new 
biogeographic province in an unusual ecologic setting. 

TECHNICAL COMMENTS 
Isotopicvariability of Nitrogen in Lunar Regolith 
Measuring nitrogen isotope ratios in lunar soils as a function of depth, Hashizume e t  aL (Reports, 10 Novem- 
ber 2000. p. 1142) found evidence for two N sources:a lSN-depleted component associated with solar wind 
(SW) hydrogen, and a nonsolar, 15N-enriched "planetary" component. Hashizume et aL argued that these pat- 
terns could not be explained by isotopic fractionation, but instead required "the contribution of lSN-rich com- 
pounds," mostly of interstellar origin, "to the total nitrogen in planetary materials." Kerridge, in a comment, 
maintains that "rather simple arguments serve to illustrate the failure" of such a two-component model in ex-
plaining lunar regolith N isotope variability, and raises a number of other objections to the analysis of 
Hashizume et al. "The isotopic variability of lunar regolith N," Kerridge concludes, ". . .still lacks a viable expla- 
nation." Hashizume eta/ .  respond by proposing a new model that relies on "variations in the flux ratio be-
tween the SW and micrometeorites" to explain the isotopicvariation of lunar regolith N - a  model that they 
hold is consistent with criteria cited by Kerridge for a hypothetical planetary component in lunar regolith N. 
The fui l  text of these comments can be found at w.sciencemag.orglcgilcontentlfuLI/293/5537/1947a. 

Perspective: Fat Hedgehogs, Slower or Richer? M. van den Heuvel 
A step toward identifying the acyltransferases that palmitoylate Hedgehog, altering signal- 
ing output. 

Review: Judging a Protein by More than Its Name-CSK-3 J. R. Woodgett 
The many functions of GSK-3: development, apoptotic signal pathways, and neurological disorders. 

next wave www..nextwave.org 

Global: Riding the Wave in Singapore 
With the launch of the Next Wave Singapore portal, we bid Singapore's scientists a hearty 
welcome into our global community.And we offer the rest of the world an in-depth look at 
the current state of science in Singapore and the many opportunities available there. 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Making Sense of More than Basal 
Spinning Molecules 2070 Rhine Graben Earthquakes Transcription 

Numerous studies have been The Rhine graben is an active rift trend- The generality of function of 
made of the scattering of ing north to south through Germany and the general transcription fac- 
crossed beams of molecules Switzerland. In order to assess the seis- tors has been questioned 
that have been prepared in well- mic hazard along this system, Meghraoui et al. (p. 2070; see the since the observation that 
defined electronic, vibrational, news story by Weiss) dug trenches along the Basel-Reinach fault various TAFs [TATA-binding 
and rotational states. These to determine the number of earthquakes and the amount of slip protein-associated factors] 
scattering studies help test the along the fault. They identified three historic events that oc- are expressed in a tissue-spe- 
theorist's potential energy sur- curred between 610 AD to 6480 BC. The youngest event corre- cific manner. Freiman et al. (p. 
faces that help describe these lates with the 1356 Basel earthquake that destroyed the city 2084; see the Perspective by 
interactions. Lorenz et al. (p. and damaged about 40 castles along the Rhine graben south of Verrijzer) eliminated the ex- 
2063; see the Perspective by the city. The identified events indicate a recurrence interval of pression of one of the TAFs, 
Crim) push these experiments 2500 years for a Basel-like event. The 1.8 meters of vertical dis- TAFI1105, and show that the 
even further by measuring the placement measured in the trenches indicate an average of 0.24 resultant "knockout" mice are 
rotational sense imparted to millimeters per year of slip along the Basel-Reinach fault. viable but that the females 
NO molecules when they collid- are infertile. Examination of 
ed with a crossing beam of ar- these females reveals that this 
gon atoms. The use of circularly polarized light to excite the prod- TAFI1105 is necessary for folliculogenesis in the ovary. Hence, the 
ucts and a full velocity mapping of the ions allowed the sense of the basal transcription machinery contains a tissue-specific compo- 
rotational vector to be determined. The strongest preference for a nent that can act on a specific set of genes during female game- 
single preferred direction of rotation was exhibited by the states ex- togenesis. 
cited to the highest rotational levels. 

Paleoclimate at Lower Latitudes 
Out of Catastrophe Comes Order 

Chemical reactions can be described in terms of potential ener- 
gy surfaces, which reflect the change in energy as molecules 
collide and reorganize from reactants into products. The shape 
of the potential energy surface-its landscape-determines the 
system's structure, dynamics, and thermodynamics. Wales (p. 
2067; see Perspective by Leary) introduces a new analytical tool 
to the study of potential energy surfaces. He shows that univer- 
sal functions derived from catastrophe theory provide a ratio- 
nale for Hammond's postulate, an empirical rule which states 
that the transition state more closely resembles the higher in 
energy of the products and the reactants. The author also de- 
rives a quantitative law relating energy barriers, vibration fre- 
quencies, and path lengths. 

Most data for long-term climate change (ice core and sediment 
records) are concentrated at the poles. Two reports extend the 
interpretation of such records to the determination of sea sur- 
face temperatures (SSTs) at midlatitude (see the Perspective by 
Steig). A reversal from warm to cold atmospheric temperatures 
occurred at both Northern and Southern high latitudes during 
the last deglaciation, but the Antarctic cooling preceded its Arc- 
tic analog by more than 1000 years. Stenni et al. (p. 2074) pre- 
sent a record of deuterium isotopes in ice from East Antarctica 
to show that a cooling event also occurred in the Indian Ocean, 
the main moisture source for the ice there, 
800 years after the Antarctic Cold Re- 
versal. Comparison of the isotopic A 

record of precipitation with sodi- 
um concentrations in the ice in- 

A Different Trip for Making Trp 
Prokaryotes such as Escherichia coli and Bacillus subtilis regulate 
the production of their own amino acids for protein synthesis. In 
the synthesis of tryptophan (Trp), both of these bacteria recog- 
nize Trp and its uncharged transfer RNA (tRNA) as regulatory sig- 
nals.Valbuzzi and Yanofsky (p. 2057; see the Perspective by Losick 
and Sonenshein) show that these signals are not used in B. sub- 
tilis along the lines of the classic E. coli model. In B. subtilis, Trp 
activates the protein TRAP, which in turn binds to the trp leader 
RNA to promote the formation of a transcription termination 
structure, thereby limiting Trp production. The signal provided by 
uncharged tRNATP promotes the production of the protein AT, 
which binds directly to Trp-activated TRAP. TRAP is thus prevent- 
ed from binding to RNA and is inactivated, which leads to an- 
titermination and increases trp operon expression. 

3 Published online in Science Express 

dicates that the temperature 
gradient between the Antarc- % 
t ic  and the Indian Ocean 
was linked strongly t o  the 
strength of atmospheric cir- 1 
culation. As Earth's climate 
slid into the depths of the Last 
Glacial Maximum about 21,OOC 
years ago, ocean temperatures 
generally fell as the amount of ice 
frozen in continental glaciers grew. 1 
Sachs et al. (p. 2077) report that SSTs in the 
southeast Atlantic Ocean, off the southern tip of Africa, actually 
increased substantially between 41,000 and 25,000 years ago. 
Further analysis suggests that this warming was more than just 
a regional phenomenon. 
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Yeast Protein Chips 
Although gene identification is important and necessary, understanding gene function 
requires the analysis of proteins. Zhu et al. (p. 2101) have advanced this endeavor by 
creating microarrays on glass slides that display purified proteins (as fusions to glu- 
tathione S-transferase) for 80% of the open reading frames of the Saccharomyces cere- 
visiae genome. The microarrays were used to identify proteins that can bind to calmod- 
ulin or to phospholipids. a 

Comparative Genomics and Gene Evolution 
Genome reduction has been thought to be a crucial element in the evolution of para- 
sitic or intracellular bacteria. Ogata et al. (p. 2093; see the news story by Couzin) deter- 
mined the sequence of Rickettsia conorii (which causes Mediterranean spotted fever in 
humans) and compared it to the previously sequenced genome of R. prowazekii (which 
causes "louse-borne" typhus). R. conorii contains 552 genes and has a high density of 
repeats that were not found in R. prowazekii. Colinearity of genes in the two organisms 
made it possible to observe several hallmarks of genome reduction, including "split" 
genes that are still transcribed, "split" genes in which only some of the segments are 
transcribed, fully decayed open reading frames, and complete disappearance of genes in 
R. prowazekki. Amplification of genomic DNA from other Rickettsia species indicates 
that gene degradation occurs frequently in Rickettsia. 

Trojan Malaria 
When malaria infects pregnant women, there is often a 
dramatic buildup of infected red blood cells in the placenta 
that can potentially lead to maternal morbidity and mor- 
tality, premature delivery, miscarriage, and low birth 
weight. Flick et al. (p. 2098; see the Perspective by Duffy 
and Fried) now describe how one of the malaria parasite 
surface proteins, PfEMP1, appears to bind to nonimmune 
immunoglobulins. The coated parasites can then adhere to 
placental cells via the placental immunoglobulin receptors. 

Emotions and Moral Dilemmas 
"Rational" or "objective" thinking often collides with "emotional" or "subjective" thinking 
when we are required to make difficult moral judgments; Two well-studied problems are 
the "trolley" dilemma and the "footbridge" dilemma, both of which involve taking some ac- 
tion to save five lives at the cost of one. Despite the lack of a consistent moral framework 
for analyzing these dilemmas, most people choose to save the five persons in the former 
but the one person in the latter. From behavioral and brain imaging analysis of human 
choices over a wide range of such dilemmas, Greene et a1 (p. 2105; see the news story by 
Helmuth) conclude that the degree (for example, whether the cost is the result of an action 
or is passively incurred) to which emotional responses are evoked proportionately influ- 
ences which moral judgments human reach and how they arrive at them. 

BAFFling No More 
A number of tumor necrosis factor (TNF)-related ligands and receptors have recently been 
identified that regulate B cell development and function. One of these is the B cell activat- 
ing factor, BAFF, which interacts with two receptors [transmembrane activator and cakium- 
modulating cyclophilin ligand interacting protein (TACI) and B cell maturation antigen 
(BCMA)] to promote survival and proliferation of splenic B cells (see the Perspective by 
Waldschmidt and Noelle). Schiemann et a1 (p. 21 11) observed a profound defect in B cell 
development in mutant mice that lack expression of BAFF that was only partially reiterated 
in TACI- and BCMA-deficient animals. These results implicate the existence of another re- 
ceptor for BAFF. Thompson et al. (p. 2108) describe a candidate receptor that binds BAFF 
but not any other of the identified TNF-like ligands. The AJWySnJ strain of mice harbors 
a truncation in the BAFF-R gene that leads to a B cell deficit similar to that observed in 
BAFF-deficient mice. Together, these studies suggest that the interaction of BAFF with 
BAFF-R mediates major effects on B cell development. a 
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'Unleash the power of your genetic analyzer. 
ABI PRISM@ BiDyeTYTenniniitor v 3.0 is here, and with it, the power to conquer all your sequencing 
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bases per day-making you the superhero of any lab. To activate your genetic analyzer with the 
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(not glowing scientists) 
Pierce's LightShiftTMMobilityIGel Shift Assay Kit gives you incredibly clear results without radioactive hazards. 
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Now you can purify 48 samples in just over one hour 


The Mini-Prep 48 uses a revolutionary method 
of plasmid purification based on agarose gel electro- 
phoresis and electroelution-all done automatically! You say 48 Yield is just too much for you? 

our famous Mini-Prep 24 is available, 

H I G H  PURITY - FOR ALL YOUR FLUORESCENT 
AND MANUAL DNA SEQUENCING 
SIMPLE OPERATION - BEGIN BY Dl RECT LOAD- 
ING OF CULTURE IN PRE-CAST SAMPLE CASSElTES 
COST EFFECTIVE - LIST PRICE UNDER $10,000 

Call now to open the d 
time-sa ving instrument 
for your lab! 

1-800-466-7949 
R E X  E A  R C H  

6195 CORNERSTONE COURT. I A N  DIEGO, CA 92121 PH0NE: (8581 452-2603 FAX (8581 452-6753 
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W O R K E D B U T A G A 

S E E T H E F U T 
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The future in studying transcription activation. 
Trans-AM combines high sensitivity with high throughput in assaying activation of transcription 

factors from mammalian tissue or cell extracts. 

Trans-AM N F K B uses an oligonucleotide containing an N F K B consensus site immobilized to a 

96-well plate at high densities*.The active form of N F K B contained in cell extracts specifically 

binds to this oligonucleotide.Trans-AM uses an ELISA format with colorimetric readout. 

Trans-AM allows accurate quantitation in matter of hours instead of days. Radioactive probes, 

endless gel exposure, troublesome cloning or inefficient cell transfection is no longer required 

to measure transcription factor activation. Inconsistencies due to variable reporter plasmid 

transfections are eliminated as is the need to construct stable cell lines carrying reporter genes. 

Trans-AM N F K B p50 and p65 assay kits are now available. 

Trans-AM API and Trans-AM CREB coming soon! 

* Technology covered by AAT filed patents and licensed exclusively to Active Motif. 

Applications in signaling 
pathway investigation: 
• Drug screening and/or potency 

• Inhibitor or activator protein study 

• Cytokine stimulatory effect 

• Protein structure/function study 

Advantages: 
• Procedure 10-fold more sensitive than 

gel shift 

•Yields result in less than 3.5 hrs 

•Allows quantitative study from cell or 
tissue extract 

• Compatible with high-throughput 
systems 

• Non radioactive assay, no cell 
transfection hassles 

I ) C T I V E 1 1 H 0 T I F 

Active Motif carries a line 
of antibodies to the N F K B 

pathway for further analysis. 

CO. i 

Cell Biology Tools for Gene Discovery 

O r call: North America Toll Free 1.877.222.9543 Direct 760.431.1263 ect 322.653.0001 • Japan Direct 03.5684.16 
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Visit us on the Web at mbio-rad.comliCycler/ or call toll free at 1-800-4BIORAD 
(1-800-424-6723); outside the US,contact your local sales office. 
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We develop innovative pharmaceuticals for the treatment of cancer, 

50 that cancer 
doesn't stand in the way 
of your dreams. 

Mill ions of people are diagnosed wi th  cancer every year. This disease hampers 

the prospects of many for a long and fu l l  life. At Aventis, one of the world's leading pharma- 

ceutical companies, we offer innovative drugs for the treatment of common cancers, such as 

breast, lung and colorectal cancer. Our scientists are ut i l iz ing new technologies, including gene 

therapy and immunology to  develop new agents for the treatment of head and neck, lung and 

gastric cancer. Our goal is to  develop more effective treatments for cancer; ones that give 

people a better chance t o  make their dreams come true. 

Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com 
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MWG's new Pan@Oligo Sets are based on the expertise and success of our validated series of 

pre-designed Pan@ Arrays for human, rat, yeast, E. coli and H.pylori. Proprietary design algorithms and 

extensive BLAST and Smith-Waterman analysis using MWG's non-redundant CodeSeqm databases deliver 

one specific oligo probe per gene. 40-50mer probes are proven to have the ideal length for optimal balance 

of specificity and sensitivity. Ail probes are synthesized in unbeatable HPSF@ quality. MALDI-TOF QC 
guarantees 100% full length product and proves identity of each oligo sequence. Aminomodified probes are 

available in 96 or 384 well plate format and aliquoted to customer specifications. Easy online ordering and 

fast service. Contact us to discuss your next DNA microarray project. vww.mwg-biotech.com 

MWGAG 
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-,##&#-- -10 Place an on-line order totaling $1000or more, and Logon Product lnforrrlat or) 

1, - .( receive a FREEIbuyRMB.com nylon briefcase*! 

*Customers placing a single on-line order totaling $1000.00 
or more will automatically receive a briefcase. Allow 4-6 
weeks for delivery. Offer valid until October 1, 2001 or 
while supplies last. Void where prohibited by institutional 
policy. Consignment RPS orders are excluded. For further Roche Diagnostics Corporation 
details, contact Customer Service at 800 262 1640. Roche Molecular Biochemicals 

C 2001 Roche Diagnost~cs Corporat~on All r~ghts reserved Indianapolis, I N  
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G~eco"Cell Culture: 
the standard for over 40 years. 

Crsco Cell Culture 
lnvitrogen Corporation 
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"I absolutely love the 
autoformat feature. 

Very cool idea." 

-Adam Summers, 
University o f California, Berkeley 

"Cite While You Write is the 
crown jewel of EndNote" 

-Alistair Campbell, 
Lincoln University, New Zealand 

The # I  

Bibliographic Program 


/Idore than 300,000 

users worldwide! 


bibliography writer. With i t  you can locate and insert citations without leaving Word. 
EndNote 5's new instant formatting creates your bibliography as you write-no waiting, 

no guessing, no extra steps. And EndNote knows the bibliographic rules for over 700 styles, 
so you save time and increase accuracy! 

Publish your papers faster! 
Writing today is a collaborative effort among co-authors, editors and publishers. EndNote 5 

helps you collaborate with its new traveling library. Manuscripts contain a hidden traveling 
library with complete reference data for all citations. When you're ready to send your paper 
to colleagues, the references travel with it. 

When your manuscript is complete, use EndNote 5 to create a publication-ready 
document in one step! 

Access more content with EndNote 5! 
Most of your research today is done online. Through EndNote 5's easy interface, you can 
connect to over 280 online sources including subscription resources such as the IS/@ Web of 
Science', Ovid and Silverplatter, as well as PubMed and hundreds of other public databases. 

Imagine the time you'll save looking for references to journals, books and other materials 
with your EndNote 5 personal library. And, you'll never have to re-type a reference! 

It's easy to see why over 300,000 researchers, writers and students use EndNote as their 

easy bibliography writer. Visit www.endnote.com and download a free demo today for 
Windows or Macintosh. 

-...Bibliographies Made Easy- 

ISI RESEARCHSOFT Phone 760-438-5526 -.I Fax 760-438-5573 
THOMSON SCIENI-IFIC E - M ~ I I  corn ,.I or~nfo@~s~researchsoft 1st KNOWLEDGE 
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Micro 
Data Analysis 

Simplified. 

Software 

@ Easy-to-use microarray data 
analysis s o h a r e  

? Intuitive intranet web interface w,zj"M 

Analyzes most two-color spotted 

microarray data 


Integrated relational database 

and nraphical user interface 
- .  

s	Flexible, built-in filter and 
normalization methods 
Developed by biologists 





DISCOVERYLINKT" FROM IBM LIFE SCIENCES. Across multiple data sources, find what you 
need in realtime with a single query. To download a free white paper, visit ibm.com/discoveryl~nkI I 
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