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Strange and Unconventional Iso n 
Y. Q. Gao and R.A. Marcus 


The unusual patterns of mass-independent and mass-dependent oxygen iso- 

topic fractionation that occur during the formation of ozone are investigated us- 
ing RRKM-based theory. 

Stimulation of RNA Polymerase II Elongation by Hepatitis Delta Antigen 
Y. Yamaguchi e t  al. 

The hepatitis delta antigen directly binds to RNA polymerase II to affect hepatitis delta 
virus RNA replication-and elucidation of that mechanism could assist in drug design. 

Methylation of Histone H4 at Arginine 3 Facilitates Transcriptional Activation by 
Nuclear Hormone Receptor H.Wang e t  al. 

Methylation of histone H4 by the enzyme PRMT1 modulates further covalent modification 
of the H4 amino-terminal tail and facilitates the activation of transcription, providing fur- 
ther evidence of the "histone code." 
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THISWEEKIN Science 

edited by PhilSzuromi 

A Dynamic Hole ation from young stars in the 

in the Ice Climate Change Caught in Film Trapezium cluster on a nearby 
planetary disk, Orion 114-426, 

Since the time it was first seen 701Marine cyanobacteria precipitated calcium in the Orion nebula. Relatively . . 
in the mid-1970s, a hole in the carbonate throughout most of  the large silicate grains (maximum 
winter ice (called a "polynya") of Phanerozoic, when the oceans contained diameter of 1 meter) can form 
the Weddell Sea, Antarctica, has sufficiently high concentrations of dissolved calcium to allow within the inner edge of the 
appeared at irregular intervals, supersaturation of CaCO, to occur in the biofilms of these or- disk and can avoid destruction 
but always in the same general ganisms. Almost no calcified cyanobacteria are found in the by ultraviolet radiation from 
vicinity.This formation of this ir- Precambrian, however, and after the late Cretaceous they are no other stars. The presence of 
regularly shaped opening- longer found.Arp et al. (p. 1701; see the cover) have combined a large grains is also consistent 
which can reach the size of model of photosynthetic cyanobacterial biofilm calcification with the authors' recent obser- 
Great Britain-has long been and estimates of paleoatmospheric C02 concentrations to show vations in Orion 114-426.These 
suspected to be related to the that Cretaceous oceans must have had calcium concentrations grains may become the starting 
presence of the Maud Rise, a significantly lower than in the earlier Phanerozoic, and that Pre- material for the formation of 
nearby massive seamount, but cambrian oceans must have had high concentrations of dis- Earth-size planets. However, the 
the mechanism by which the solved inorganic carbon. Each of these conditions would have formation of Jupiter-size plan- 
polynya is created and sustained prevented the formation of CaCO, by cyanobacteria. ets under these radiative condi- . . .  

has remained uncertain. Holland tions remains elusive. 3 
(p. 1697; see the Perspective by 
~emke) develops a dynamic model of the Weddell Polynya, in con- computingwith ions 
trast to the commonly held thermodynamic model, that explains 
the structure as the result of large, cyclonic oceans eddies produced The physical implementation of quantum computers will likely re- 
by prevailing ocean currents being shed from the Maud Rise quire the ability to perform a series of accurately controllable quan- 
seamount. This polynya may have an important role in deep-water tum operations on a set of two-level systems (the qubits). One such 
formation and ocean-atmosphere C02 exchange. architecture is based on a linear series of ions held in a trap, in 

which computation involves manipulating the states of the individ- 

Shell Games ual, but entangled, ions. Duan et a1 (p. 1695; see the Perspective by 
Lloyd) propose a geometric approach to the manipulation and stor- 

For species with an abundant fossil record, the integration of pa- age of information for quantum computation of such an array of 
leontological and molecular data permits the tracking of evolu- ions. A set of quantum gates would be obtained by constructing 

tionary responses to past climatic changes. Hell- looped paths in the parameter space available to the ions. As the 
berg et al. (p. 1707) demonstrate that a north- ions are manipulated in this parameter space, they obtain a geo- 

A ward expansion of the geographic range of a metrical, or Berry phase, that is then used to keep tabs on their evo- 
Californian marine gastropod caused by the lution and that can then be mapped to the computational space. 
Late Pleistocene climatic change resulted in 
rapid morphological evolution. Significant Feeding the Kids 

D morphological evolution at the population 
level resulted from these climate-driven Offspring demand, and parents supply. The tensions in this relation- 
range shifts that were concentrated in the ship, well known to many human parents, are present in various 
recolonized part of the species' geographic forms across the entire animal kingdom, and the behavioral ecology 
range. These findings contradict the tradi- of parent-offspring conflict has received much attention. Agrawal et 

H tional expectation that morphological evo- al. (p. 1710) present an experimental study with burrower bugs (Se- 
lution should be concentrated in Pleis- hirus cinctus) that begins to address parent-offspring conflict from a 

tocene refugia. As well as its value to paleobi- genetic as well as behavioral perspective. The authors use cross-fos- 
ologists and evolutionary biologists, this work tering coupled with manipulations of clutch size or food levels to 

implications for conservation biologists and show that female burrower bugs provision their offspring in response 
J policy-makers concerned with the biotic conse- to their need (clutch size and hunger level). Members of the same 

quences of climate change. family resemble each other in elicitation. Offspring levels of elicita- 
tion and levels of maternal provisioning were negatively related (pro- 

Forming Planets in Extreme Environments viding sufficient food may require less signaling for food). 

Planetesimals are thought to form through the aggregation of parti- lostand ~~~~d 
cles within an orbiting disk of gas and dust around a central star. 
Simulations have had difficulty forming planets in these disks be- One of the best collections of dinosaurs from northern Africa, 
cause the dust and gas escape before a large enough planetesimal found by Ernst Stromer in Egypt and housed in Munich, was lost 
can form.Throop et al. (p. 1686) model the effects of ultraviolet radi- along with most of his records during a bombing raid in 1944.The 

a Published online in Science Express CONTINUED ON PAGE 1607 
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lack of many African dinosaur specimens has hampered understanding the effects of the 
breakup of Pangea in the Late Mesozoic on dinosaur faunas. Smith et al. (p. 1704; see 
the news story by Stokstad) have now apparently rediscovered Stromefs site in the Ba- 
hariya Formation of Egypt. They found a huge sauropod that may have topped out at 
just under 90 metric tons and 30 meters in length, making it the largest known sauro- 
pod and largest dinosaur from Africa. This sauropod and other dinosaurs may have lived 
in a mangrove environment. 

Shared Recipe for a Synapse 
Clustering of membrane proteins is 
essential for signaling by T lympho- 
cytes and neurons and, in both cas- 
es, depends on the transit of mem- 
brane microdomains across the 
plane of the cell surface. Khan et aL 
(p. 1681; see the Perspective by 
Trautmann and Vivier) show that 
agrin, a protein required for organi- 
zation of the neuromuscular synapse, is also expressed in T cells and influences the for- 
mation of the immune synapse. Addition of purified agrin to T cell cultures or enhance- 
ment of clustering with an antibody to agrin significantly lowered the threshold of anti- 
gen responsiveness by T cells. Thus, the modes for information delivery between lym- 
phocytes and neurons may be more closely related than previously anticipated. ;K 

Sorting Sorted Out 
When lysosomal enzymes travel from the Golgi complex to the lysosome, they are 
packaged into clathrin-coated vesicles at the exit (trans) side of the Colgi complex. In 
this sorting step, lysosomal enzymes bind to the mannose dphosphate receptor (MPR), 
which in turn is packaged into vesicles for onward trafficking. It has been thought that 
the adaptin family of proteins mediated the packaging process. Puertollano et al. (p. 
1712) and Zhu et al. (p. 1716) now show that it is likely that the so-called GGA family 
of proteins are the key to this sorting event (see the Perspective by Tooze). The CGAs 
interact with the mannose 6-phosphate receptor in the trans-Golgi network, and a mu- 
tant form of one of the GGA proteins could block Golgi export of the MPR. Conversely, 
mutant receptors that could not bind GCAs did not correctly sort to lysosomes. 

Building Blocks of Breakout 
Mammals are an assemblage of organisms, many of which are harbored in the gut and 
remain confined there, usually to mutual benefit. Occasionally, some armed with viru- 
lence factors escape containment and cause life-threatening infections, such as the no- 
torious Listeria monocytogenes. In an elegant in vivo model for listeriosis, Lecuit et al. 
(p. 1722; see the Perspective by Finlay) show how the breakout occurs. Listeria bean a 
molecule on its surface known as intemalin, which binds in a species-specific manner to 
a complementary host molecule known as E-cadherin. Listeria does not cause invasive 
infections in mice unless the mice are engineered to express the human form of E-cad- 
herin.This molecule then binds Listeria's internalin and permits the bacteria to enter the 
cells lining the gut wall, cross the cells, exit, and then start a systemic infection. 

The Act of Glucose Uptake 
Insulin is essential for proper control of the concentration of glucose in the blood, and 
failure of insulin signaling contributes to type 2 diabetes mellitus. The insulin receptor 
produces multiple intracellular signals, however, and it has not been clear which of 
these are important for regulation of metabolism in liver and muscle and thus of blood 
glucose concentrations. Cho et al. (p. 1728) report that animals lacking the protein ki- 
nase Akt2 (also known as protein kinase BP) were mildly hyperglycemic and that insulin 
appeared to be less effective in these animals than in wild-type animals in causing glu- 
cose uptake from the blood. Insulin's effect to suppress glucose production from the liv- 
er was strongly decreased. Thus. signaling through Akt2 appears to account for physio- 
logically relevant metabolic effects of insulin. 
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Granzyme B (450 ng). Caspase-3 (3.3 ng) or P-galactosidase (2 pg) were 
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER 
reagent. 24 hours after protein delivery, cells were directly analyzed for 
apoptosis by flow cytomerty using an Annexin V-FITC assay kit 
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display. Click-sort column head-
ings, choose fields t o  view, and 
preview formatted references in 
hundreds of  styles. 

Toolbars, drag and drop, and 
contextual menus allow for easy 
navigation and data management. 

Search Internet databases such 
as PubMed and BlOSlS from 
within EndNote and save search 
strategies for later use. 

IS1 RESEARCHSOFT 
_____.1(c___--

T H O M S O N  SCIENTIFIC 

Create one-step bibliographies 
in Microsoft Word  and 
Wordperfect with advanced 
bibliographic details (e.g. grouped 
references, text notes in bibliogra-
phy, anonymous works). 

Includes more than 400 journal 
styles (e.g. Science,APA, Cell) 

Visit our website and download 

a FREE demo. www.endnote.com 
AustraliaINew Zealand: info@crandon.corn.au 
Baltic NationsIRussia: kundsewice@programpaketet.se 
France: info@ritme.com 
Germany: sales@citewise.com 
Japan. endnote@~saco.co.lp 
Netherlands ~nfo@d~sc-netn-
Scandinavia: kundse~ice@programpaketet.se 
Spain: stsc@ctv.es 
Switzerland: info@scientific-soIutions.ch 
UK: sales@citewise.com 



Stop the waiting. Discover BioSource ELISAs. 

BioSource lnternatlonal knows that efflclency at the bench IS ELISATime Comparison
Important to you. That's why our ELISA klts are developed and 

P J I I I " ~ ' ~ ~ ~  I 9 ,  1 , lih0 \PIIC,.
manufactured to be rapld and easy-to-use bench top tools for baslc Rat TNF-a 2h 45117 4h 3om l h  45117 

science research. Need to run mult~ple assays In a slngle day - HUIFN-y 2h 45m 4h 30m l h  45m 
Ms TNF-a 2h 30m 4h 30m 2 h  

no problem! Many B~oSource assays can be completed ~n under HUIL 6 3h 4h 3om l h  3011-
Hu IL 1p 2h 55m 4h 30m l h  35m 

3 hours. On  average, you wi l l  save 90 minutes when you MSIL 6 3h 30m 4h 30m l h  

choose a BioSource kit over a major competitor. Don't wait any Average time saved Ih 30m! 
longer, cal l  BioSource today - we' l l  stand the test of  t ime. 

For research use only. 

FREE Lab C O U M ~ ~ O L V Y ITimer! 
Just order 1 BioSource ELISA k ~ t  and recelve <o> %oosouRCEa %channel 99 hour count downlup timer wlth INTERNATIONAL
alarm FREE! 
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One tmer per customer Otfer val~d on new orders onli Please mentlon code LTSOl when 

order~ng Mai not be comb~ned w~th an) other otfer or d~scount Otfer explres June 30 2001 




More powerful analysis tool 
More choices Choose from a ful l  palette o f  The latest GenePix Pro software inclu 
laser wavelengths when placing your 40008 for instrument validation, quality control and powerful data an 
order: 409, 473, 532*, 594, 635*, 670, and Also available as a stand-alone package 690 nm. 'Standard 

More applications Scan protein arrays, 
for  analysis o f  images f rom third-party scanne 

tissue arrays, cell arrays, and more! 

Find out more. To get more details and a list 
o f  international distributors, call +I-650-571-9400 
or visit our web site a t  www.axon.com. 

Axon Instruments,lnc. p-, 
'"is**'@


GenePix is a trademark of Axon Instruments, Inc. O 2001,Axon Instruments, Inc. 
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Phenotypic analysis 
Gene: Orphan G protein-coupled receptor 

The lacZ reporter gene present in 
the knockout construct allows for 
the analysis of gene expression. 
In mutant mice, lacZ expression is 
detectable in the cortex region of 
the brain, as shown in this whole- 
mount image. 

Within the brain, lacZ is highly 
expressed throughout the cortex, 
hippocampus and amygdala. In 
normal animals, the hippocampus 
is essential for spatial processing 
and some types of exploratory 
behavior, while the amygdala is 
important for fear and anxiety 
behaviors. 

Open field -Session time in central 

The homozygous mutants spent 
less time in the central region in 
the open field test, indicating a 
higher level of anxiety compared 
t o  their wild-type siblings. 

Wild-type Knockout 

With this information, researchers can make informed decisions 

about which new gene targets to  advance into small molecule 

screening programs. DeltaBase offers the possibility of faster 

drug discovery and improved overall efficiency in the drug 

development process. 

Deltagen and DeltaBase are trademarks of Deltagen, Inc Deltagen Q 2001 Deltagen, lnc. AII rights reserved. 

knockout technology and standardized 

phenotypic analysis protocols. More than 

20,000 data points are callected on hundreds 

of disease-relevant genes every year. 

Featured here is  just one of  those genes. 

Phenotypes at your fingertips 
Through a browser-enabled interface, 

DeltaBase subscribers can quickly review 

and compare phenotypic data, images and 

analysis summaries from genes belonging 

to  gene families that have demonstrated 

a high degree of success as drug targets. 

This information can be used t o  identify 

valid targets and to  support decisions about 

therapeutic value. In addition, animal 

models for all targets in DeltaBase are made 

available to  subscribers for further study. 

Discover the power of DeltaBase 
For more information on DeltaBase, visit 

www.deltagen.com and register for the 

online demo. 
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Always Under 

Scrutiny 


Nothing in LikScience escapes the notice of our news team. BioMedNet 
Dedicated science journalists plus 40 Trends & Current Opinion 
editors deliver coverage that's focused, relevant, and written news
with you in mind. Updated daily from New York and London. news.bmn.com 
Stop searching for news. Visit news.bmn.com every day and 
add value to your working day. 



Now there's a better way t o  mine the 

cel l  biology knowledge. Quickly f ind  

derived knowledge from the "knowledge 

space" o f  molecular cel l  biology wi th  

CellSpaceTM - a sophisticated, Java-
based Web application w i th  a user 

friendly graphic interface. 

Spend less t ime searching for solutions, 
and more t ime f inding them. 

* Free 2-week trial http:llceilspace.cellomics.com 
C~rcleNo 36 on Readers' Serv~ce Card 
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THE EARTH. 

t is unless you're a planetary scientist. 

www.sciencecareers.org 

resume/CV database 


e-mail alerts 




Genomic Research Leaders Choose 
MicrowayQScalable Clusters 
Eos BZotechnology, Marine Biological Laboratory9 Milten~izcm 
Pbamceuticals, Mount Sinai Medical School, NIH, PJizm, and Rocfiefeller 
U~iuersityAll Choose Microway Custom Clusters and Workstaths for 

264DP - 833 MHz/DDR Cache QuadPuter and 1U. Our 264DP 
features two 21264's with up to 4 GB 

Dual Pentium III and Pentium 4 Clusters of memory in our custom 4U 
RuggedRack, which features frontGigabitEthernetOr Dol~hlnwulUrit 
accessibleredundant power

High Speed Low Latency Interconnects and hard disks.We also offer a dual 
RAID and Fibre Channel Storage Solutions Alpha UP2000+ running at 833MHz 

with 2GB of memory in all five 
options. Our QuadPuter chassis 

M'crOwaf@ScreamerTM holds 4 processors and up to 4GB 

with Redundant platform available. 
Power Supply Microway custom contigures Linux, 

NT and UNM workstations, 
clusters and servers plus state 

mcrowa;y Designs Cost-Eff-he, Custom of the art RAID systems.If you need Computational Platform On the Planet" 

LhUX and UNIX Wo&&dOlW and Beawulf a quality product that is tuned Microway Scalable 25 Node 50 processor 
for.-0~m c h . . .  That and last, from a Cluster Uslng CS20 Dual 833 MHz Alphas 

Microway has been serving the scientific computing that wiU be around to support you and Myrinet Interconnect Yielding Peak 

munity since 1982,when our pioneering software made it for years Microway is Throughput of 82 5 G~gaflops 

nossihle to use an 8087 in the IRM-PC. In 1987 we created The Number One Choice. 
-----.--- --- ..'-- - - -. ..- - - - -. -,- - - . . 

the world's frst PC parallel processing systems. Since then, 
our QuadPuterTM architecture has migrated from 
Transputers to i860s and finally to Alphas in 1995.Over the 
past five years, we have engineered and delivered over 300 
clusters that utilized PVM or MPI running onTru64 UNIX or 
Linux.As a software developer and hardware manufacturer, 
we know the value of extensive testing and validation.We 
are experts at configuring and validating the low latency 
interconnects we employ in our clusters.Our technical sup  
port is legendary - the systems we sell arrive at your site 
and WORK! Los Alamos chose Microway to maintain and 
upgrade its 144 node Alpha Avalon Cluster because of our 
reputation. Examples of large clusters which we have sold 
include 400+ nodes at the Universitv of-

Wisconsin and 200+ nodes at Find out why over 75% of Microway's sales come from 
Rockefeller University. Microway is repeat customers. Please call 508-746-7343for a 
API Networks' Top North technical salespersonwho speaks your language! 
American Channel Partner. 

Visit us at www.microway.com a 
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M!cmwaTechnologyYOU can count on-
Research Park Box 79, Kingston, MA 02364 508-746-7341 info@microway.com 





Wouldn't it be nice i f  your life insurance kept up! 
Family. Home. Job. Since your life doesn't stand 
still, why should your life insurance? 

Universal Life lnsurance f r o m  TIAA-CREF 
Life lnsurance Co. rolls with life's changes and 
gives you the flexibility to  make decisions based on 
where you are now-not where you used to be1 

Change your mind: Universal Life lets you 
adjust the amount of your protection as your 
needs change. Change howyou pay: Modify 
your contribution levels-or even skip a 
payment-as you need to.' Change howyou 
save: Build tax-deferred cash value, ready to  use 
if you need it. Change howyou plan: Tailor your 
policy to what's important to you. Protect your 
family. Provide for your estate. 

At  TIAA-CREF Life, there's one thing we're 
not flexible about-expenses. We've kept ours 
among the lowest in the industry. No commissions, 
agents, or surrender fees, so more of your money 
works for you. 

Call us at 1 888 842-0489. We're ready with 
just the plan you're looking for. Or visit us online 
at www.tiaa-cref.org/life. Universal Life from 
TIAA-CREF Life: It keeps up with your life. 
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Ensuring the future for 
those who shape it:" 

1. lnsurance policy is not available in all states. 2. Policy must have sufficient cash value. TIM-CREF Individual and Institutional Services, Inc. and Teachers Personal Investors 
Services, Inc, distribute securities products. Teachers lnsurance and Annuity Association (TIAA), New York, NY and TIAA-CREF Llfe lnsurance Co., New York, NY issue 
insurance and annuities. TIAA-CREF Trust Company, FSB provides trust services. For more complete information on our securities products, call 1 800 223-1200 for 
prospectuses. Read them carefully before you invest. Investment products are no t  FDIC insured, may lose value and are n o t  bank guaranteed. 0 2001 Teachers 
lnsurance and Annuity Association - Colleqe Retirement Equlties Fund, New York, NY 01/02 









For more in rce web site at www.piercenet.com or call 800-874-3723. 
Outside the United States, 11 815-968-0747 to locate your local distributor or Perbio branch office. 

a brand of qb 
PLIIrnIO 

3747 N. Meridian Rd. PO Box 117 Rockford, IL 61105 U.S.A. Tel: 815-968-0747 or 800-874-3723 Fax: 815-968-7316 
Belgium: Tel32 53 83 44 04 France: Tel 0 800 50 82 15 UK: Tel 44 1829 771 744 Germany: Tel49 228 9125 650 The Netherlands: Tel 31 76 50 31 880 

Technical Assistance E-mail: TA@piercenet.com Customer Assistance E-mail: CS@piercenet.com Internet: www.piercenet.com 
O pierce Chemical Company, 2001 Printed In the U.SA a Perblo Sclence Company 





T A K A V ~ S H U Z O C O . & T D L-
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3 s ~518g6 J a m -

P'CI'C 181 77 5 1 3  7247 Fax 8 ;  77 543-9254  

Korea 
BOHAN (TaKaRa-Korea) Biomedical Inc. 
Pione ,321 57- 2C02 Fax 321 j - ? € ? l  
China 
TaKaRa Biotechnology (Dalian) Co.. Lt 
Pnone C 1 1 1 I - 6 3  2 - 3  Fax 3 1 1  1 )  -El ??1E 
Europe 
TaKaRa Biomed~cal Europe S.A. 
pqcne -331 41 1-23-c  F ~ X-331 11 1'23-1 

DISTRIBUTORS 
USA ,,d the A ~ ~ 

USA 
Fisher Scientific 
P n i  0:: --- -00: ' = I  3:: 

( ; ~ ~ ~ 

+?- I . - -

Europe 
BioWhittaker Europe 

Taiwan 
Cheng Chin Trading Co.. Ltd. 
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Drug Discovery I Research / Cl~n~calScreen~ng 

v 
Single Nucleotide Polymorphisms 

Finally you can detect SNPs 
with total confidence. 

2,700,000 known SNPs today. Millions more tomorrow. 
Is your lab ready? 
Yes, your lab will be prepared with the new AcycloPrimeT"-FP 
SNP Detection Svstem from PerkinElmer Life Sciences. The first 
fluorescence polarization-based SNP reagent system, AcycloPrime 
reagents are complemented by our Vict~r:~,V fluorescence 
polarization reader, a state-of-the-art multi-use fluorescence 
detection instrument. Finally, detecting all known SNPs -
today and tomorrow - is easy, quick and accurate. 

How easy? As a homogenous assay, there are no washing 
or separation steps. 

To celebrate the introduction of our new SNP ~nstrumentagon 

and reagent system, we're offerlng substantial savings on 

the victor"' V through June 30,2001 

For more information, contact PerkinElmer Life Sciences at 

(800) 551-2121 (U S ) or +32 2 717 7924 (Europe) 

Or vtslt m.parklnelw.mK*im 

How fast? The optional Victor2V auto dispenser eliminates 
hand-pipetting. Plus, 40 plates - each with 384 wells - can 
be stacked at once. 
How accurate? With our new AcycloTerminators:" there's 
no guesswork. So you can detect SNPs with confidence 
the first time. 

I' 
PerkinEimer " 

l~ fesclences 

World Headquarters: PerkinElmer Life Sciences, Inc, 549 Albany Street, Boston, MA 021 18-2512 USA (800) 551 -2121 
For country-specif~clocations, v s ~ tour web ste. 
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