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now simulations illuminate that object-and it is a simple star. Withers a w e  that such apoptosis must result from severe hvpoxia, a scenario 

Persistent Solar Influence on North Atlantic Climate During not supPozed by data frim'intestinal cell death curves. ~ e ~ a k i t e l ~ ,  Hendry et 

a1 suggest that both epithelial and endothelial cell populations in the GI tract 


+he Holocene C. Bond et a/.  must be considered equally susceptible to radiation damage, in contrast to the 

1431 Marine sedimentary evidence reveals an important link between hypothesis presented by Paris et a1 for GI syndrome. Kolesnick et a1 respond 


the Sun and climate changes on centennial t o  millennia1 time that their data showed that epithelial cells are more resistant to radiation than 

scales. are endothelial cells and suggested focal regions of hypoxia rather than global 


tissue hypoxia.They also emphasize the difficulty in studying GI stem cells for 

Identification of a Major Gene Regulating Complex Social which no markers exist and the need for new genetic and molecular reagents 


.Behavior M. J. B. Krieger and K. C. Ross to provide complete answers. 

1434 A gene has been identified that has major effects on colony social The full text of these comments can be seen at 


behavior in fire ants. www.sciencemag.org/cgi/content/fulV294/5546/141 l a  
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THIS WEEK IN Science 
edited by Phil Szuromi 

Catalysts Caught in 
Action 

Many industrial catalysts consist 
of a-precious metal on an inor- 
ganic support, as well as "pro- 
moters," species that are not ac- 
tive on their own, but enhance 
reaction rates or product selec- 
tivity. Often these catalysts are 
transformed greatly under reac- 
tion conditions, but many sur- 

sils of this giant predator that 

1505 NMR Signatures of Nanoscale provide infokation on its habi- 
tat, growth, and evolution. Un- 

Confinement like most other large crocodiles 
Dipole interactions are ubiquitous in gases that fed on fish in the ocean, 
and liquids, but with a few exceptions, are the largest of crocodiles evi- 

difficult to use in a diagnostic manner-these interactions usually dently lived in rivers and fed on 
sum to zero in the bulk. Baugh et aL (p. 1505; see the Perspective by dinosaurs as well as fish. It ap- 
Warren) now show that nanoscale confinement of a gas orders the parently achieved i ts large size 
intermolecular interactions and leads to dipole-dipole effects that by extended growth over 50 to 
can be seen in nuclear magnet- 60 years. s 
ic resonance. Studies of hydro- I 5 1 

face-sensitive techniques, in- gen trapped in the nanovoids I I Recovering from 
cluding transmission electron of amorphous silicon show line 
microscopy (TEM), are usable broadening and peak position 1 Catastrophe 
only under vacuum conditions. shifts as a function of the angle /& Catastrophic events such as 
Hansen et al. (p. 1508; see the of the sample to the applied F,LM~iRM~y/ / hurricanes can provide large- 
Perspective by Campbell) were magnetic field. Such effects ,i 2 scale, ready-made experi- 
able to perform high-resolution could be used to characterize ments in ecology (see the Per- 
TEM studies of an ammonia- the shape, size, and volume r 1; spective by Brooks and 
synthesis catalyst (ruthenium fraction of nanovoids. - . Smith). Schoener et  al. (p. 
supported on boron nitride with 1525) document the effects 
a barium promoter) by using an of a massive hurricane on the 
environmental cell and differential pumping. Under reaction condi- occurrence of a common lizard species on 66 islands in the Ba- 
tions, they find that the ruthenium particles coalesce to an opti- hamas archipelago. Before the hurricane, island area was the best 
mum size (-2 nanometers in diameter) and become partially coat- predictor of the presence of lizard populations. Just after the hur- 
ed with barium, which appears to act as an electronic promoter. ricane had passed, altitude was the better predictor, but during 

the next 2 years, island area gradually resumed its dominance. 

Bridging a Route Toward Organic Magnets Restoration-of the species-area distribution resulted from over- 
water dispersal and from hatching of eggs that survived inunda- 

The general approach taken so far for the preparation of organic- tion during the hurricane. In a separate biogeographical contribu- 
based materials exhibiting magnetic behavior has involved the substi- tion, Ricklefs and Bermingham (p. 1522) examined the dynamics 
tution of magnetic ions, or the use of radical ions, where the resultant of landbird species composition in the Lesser Antilles over an 
exchange coupling between these isolated spins results in weak mag- evolutionary time scale. Periodic catastrophic events have effec- 
netic behavior at very low temperatures. Rajca et al. (p. 1503) pursued tively prevented an equilibrium between colonization and extinc- 
a macromolecular approach that exploits through-bond interactions tion, and thus the bird fauna has never been in a steady state. 
in a conjugated polymer. The polymers contained macrocyclic groups 
with large spin moments that are bridged with cross-links that have a F~~~ H~~~~~~~ to c ; ~ ~ ~ ~ in plants 
smaller spin moment, and this coupling of spins between macrocycles 
and cross-links could be designed to give rise to antiferromagnetic or The receptor for the plant hormone known as cytokinin is a histi- 
ferromagnetic behavior.These polymers exhibit reorientation of their dine kinase. Sakai et al. (p. 1519) now demonstrate that a target 
magnetization in small magnetic fields at temperatures below 10 K. for this receptor kinase is the response regulator ARRI, which 

contains DNA binding domains that can be put to good use in ac- 

Magma Source for Mt. Vesuvius tivating downstreamtarget genes. The receptor a d  the response 
regulator together act as a two-component system that trans- 

Determining the hazard associated with Mt.Vesuvius requires an under- duces hormine detection into transcriptional regulation. % 
standing of its subsurface structure. Auger et a1 (p. 1510) have found a 
large riaof magma mixed with solid roik about .klO squ& kilometers separated in l-ime ~ ~ t h ~ ~ l-han spce 
in area, at about 8 kilometers in depth beneath Vesuvius.The sill, which 
probably formed by pooling magma in an extensional regime, repre- The oxygen that cyanobacteria release during photosynthesis is 
sents an important source of magma for the next eruption. anathema to nitrogen fixation, but most cyanobacteria have re- 

solved this problem by differentiating specialized cells called het- 

Colossal Crocodiles erocysts. ~richodesmium is a ubiqGtous cyanobacterium that 
makes a significant contribution to marine nitrogen fixation, but 

Several species reached tremendous size during the Cretaceous, in- it does not possess heterocysts. Instead, as ~erman-hank et al. 
cluding a giant crocodile, Sarcosuchus imperator, which had a body (p. 1534; see the news story by Pennisi) have discovered, it parti- 
length of up to 13 meters. Sereno et al. (p. 1516) describe new fos- tions photosynthesis and nitrogen fixation temporally within the 

a Published online in Science Express 
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of Taq. Use the table above to select an 
enzyme that specifically addresses your 
diverse amplification needs. 

Contact US today! 
Call us at 800-262-1640 to place 
your order for Tgo DNA Polymerase. 
Or, to learn more about any of our 
amplification products, visit 
www-biochem-roche.com/~cr 

Tgo DNA PolymerasetA 

3 186 172 50 reactions $108.00 
3 186 202 100 reactions $1 80.00 
3 186 199 250 reactions $375.00 

Purchase of thls product 1s accompan~ed by a lhm~ted l~cense to use ~t In the Polymerase Cha~n React~on (PCR) process for llfe sclence 

research In conjunction w ~ t ha thermal cycler whose use in the automated performance of the PCR process 1s covered by the up-front 
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photoperiod. When nitrogen fixation is maximal, photosystem II activity is minimal; 
nevertheless, linear photosynthetic electron transport s t i l l  appears to be needed. 

Nuclear Attack on Cancer 

Alpha particles are high-energy helium nuclei that are extremely potent cell-killing agents. 
Monoclonal antibody-mediated targeting of these particles to tumor cells has been investi- 
gated as an anticancer therapy, but the short half-life of the particles has limited the suc- 
cess of this approach. McDevitt et al. (p. 1537) developed a molecular-sized generator that 
produces atoms that emit alpha particles and then targeted the generator itself to the tu- 
mor cells. Treatment of mice bearing solid or disseminated cancers with a single nanocurie 
level dose of these constructs induced durable tumor regressions. In principle, such atomic 
"nanogenerators" could be used for treatment of a wide range of human cancers. 

A Change for the Worse 

In addition to generating immunity toward infection, dendritic cells (DCs) direct tolerance to 
the body's own antigens. Abnormal behavior of DG might lead to autoimmunity, but no di- 
rect links have been established. Blanco et al. (p. 1540) now offer a connection by showing in- 
creased activity of DCs in the blood of patients with the antibody-mediated autoimmune dis- 
ease, systemic lupus erythromatosus (SLE). In culture, serum from SLE patients induced pe- 
ripheral blood monocytes to differentiate into DG, which could provoke vigorous responses 
from naiLe CD4T cells. Of the potential serum factors that might have induced this effect, the 
cytokine interferon-a was essential, thus establishing a possible target in therapies for SLE. 

Assembling Acrosomes 

During spermiogenesis (the events from sper- 
matid to spermatozoan), many proacrosomic 
vesicles coalesce into a single acrosomic vesi- 
cle that covers much of the cell's nuclear sur- 
face. Defects in acrosome development or 
function result in fertilitv ~roblems. Kane- 

Decker et al. (p. 1531) report the identification of a protein involved in'acrosome formi- 
tion. When the Hrb protein was eliminated from mice via homologous recombination, in- 
fertile but otherwise normal males developed because the proacrosomic vesicles failed 
to form a single acrosomic vesicle. In addition, spermatozoa decreased in number and 
displayed reduced motility-likely the result of the midpiece and tail defects. 

Hot Choices 

Animals can make rational choices among several options by weighing up the advantages 
and disadvantages of each, but the neural pathways that confer this decision-making ability 
are largely unknown. In a series of experiments with Drosophila in a flight simulator, Tang 
and Cuo (p. 1543) have determined that part of the fly brain called the mushroom body is 
necessary for choice behavior in these organisms. Flies were conditioned (using heat as 
punishment) to choose a particular flight path in response to either a color or shape cue 
and then were tested with contradictory cues after training.As the salience of the color and 
shape cues altered, normal flies could change their preferences, whereas flies with mutant 
or ablated mushroom bodies could not. 

Memory-Making Events? 

Nerve cells communicate with one another through specialized cell-cell junctions called 
synapses, and changes in how efficiently information is transferred across these junc- 
tions are believed to underlie memory. Antonova et al. (p. 1547) examined the cluster- 
ing of proteins at synapses in culture as they underwent simulated learning. Within 
minutes of the teaching stimulus, the amount of a key protein required for sending in- 
formation, synaptophysin, increased on the presynaptic side of the synapse, and there 
was a parallel increase in GluR1, the postsynaptic receptor that received the informa- 
tion. The change was unexpectedly rapid (appearing within 5 to 10 minutes) and de- 
pended on an intact actin cytoskeleton, which suggests that this clustering may reflect 
the conversion of silent synapses into active ones. 
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The Extract-N-Amp Blood PCR Kits contain reagents t o  rapidly extract genomic DNA 
from whole blood and amplify targets of interest by Hot Start PCR. This novel extraction 
system eliminates the need for organic extraction, centrifugation, column purification, 
heating, fi ltration or alcohol precipitation. The kit  also includes a Hot Start PCR reaction 
mix, especially formulated for amplification directly from the extract. 

Features 81Benefits: 
Fast: 8 minute prep allows greater speed and throughput 4 Blood 
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introducing faster, simpler 
nitric oxide quantitation. 

A c t i v e  Mot i fs  Nitric Oxide Quantitation 

Kit is an improvement over the old ways. It 
employs an innovative cofactor technology 
that reduces the time and number of steps 
required to  measure nitric oxide (NO) pro- 
duction in biological samples. So you'll get 
accurate results faster, with less effort. 

Our cofactor technology accelerates the 

conversion of nitrate to  nitrite while simulta- 
neously degrading NADPH. This eliminates 
the need to  use LDH while preserving the 

sensitivity this additional step makes possi- 
ble. And because our method is  linear over a 
broader dynamic range, it provides accurate 
measurement over a wider range of sample 
concentrations (see figure). Meaning that 

you'll have t o  dilute and re-assay your sam- 
ples far less frequently. 

The Nitric Oxide Quantitation Kit makes 
NO assays faster and simpler. So call today 
and step your research up t o  the next level. 

-Actlve Motif r NO Kit 

Active Motif Nitrlc Oxlde Quantitation Klt 
and a conventional LDH kit. 

V~slt our website: www.activemotif.com 

NorthAmrica Toll Free 1 877 222 9543 Dlrect: 760 431 1263 

Eump Toll Free: +8W 222 95 430 D~rect+32 (0)2 653 0001 

Japan Dlrect: +81 3 5684 1620 

Innovative Tools for 
Cell & Molecular Biology 



The new Prirnus Dualblock. Hot twins for simultaneous PCR. Networking of all your PCR machines, 

central and easy icon-based programming with Primus HT software and individual folders for each user. The 

GLP report is your logbook that records every cycle automatically for each run. Optional pager function for info 

about end of program. Easy upgrading, exchangeable blocks (384196 well format), motorized lid, H T R  Peltier 

technology for fastest heatinglcooling rates and optimal results. Patented HPL (High Pressure Lid) technology 

for 100% evaporation prevention. Easy integration in automated PCR solutions. Contact us and let's discuss 

your next PCR project. www.mwg-biotech.com 

MWGAG 

BIOTECP 


meeting life's challenges 

Practlce a f t h e  patented pal irerase c h a r  reaction (PCRI process r e o u r e i  a c e n i e  Tne MWG BIOTECH AG T h e m a  C,r -r i an 4u tnarzed  Tnernlal Cvcler aqd ma, be used h l t h  

PCR lbcencei a b a l a b e  from the Perkin-Elmer Corporation. t i  use ~ t h  r g h t i  accampa lvng  such reagent: 
4u thorzed  Reagents also p r a v d e i  a I m l t e d  PCR i cen ie  I 1 accordance u i l b  the a b e  



Exponential reactions 
require a degree of control 

Would you like to control thermal cyclers easily with R a Q a c l t . m  

a PC? Did you wish that you had Mu l t i -~~c le r -~e t - Intuitiveand self-explanatory software for controlling all 

working? Also, are you interested in a GLP-conforming Mastercyclers via serial interface 

documentation of your PCR experiments? Databank-basedsaving of all data 

Upload/downloadof programs 

Then Eppendorf's proven Mastercyclersand the new Program supports up to 16 free 

Eppendorf CycleManagersoftware are the right serial interfaces 

solutions for you. CycleManager's user-friendly Windows StatVstop of cycler protocols 

interface allows an intuitive use of all program functions. GLP-conforming documentation 

Icons make it that easy to create or edit your PCR Real-time acquisitionof 

protocols. In addition, an integrated databank ensures temperature data $ 
reliable storage and unambiguous alignment of real- @ Export of temperature data, protocol 

time temperature data, PCR protocols and extensive and user comments as ASCII file for further 
E 
v 
E! 

user comments. analysis and documentation .-
u 

Detailed on-line-manual in two 2.-
Be a manager: Improve your lab efficiency by languages(German and English) .-D 

Multi-Mastercycler-Networking with the Eppendorf 2
Easy installationfde-installation m 

CycleManager. U1.-

5-

eppendorf 
In touch with life 

Eppendorf AG .22331Hamburg . Germany . Phone +49 40-53801-0.Fax +4940-53801-556 

e-mail: eppendorf@eppendorf.com. Internet:www.eppendorf.com 

Brinkmann Instruments, Inc. .One Cantiague Rd.. Westbuly, NY 1 1590-0207.Phone 800-645-3050or 516-334-7500. Fax 516-334-7506 

e-mail: info@bnnkmann.com. Internet: www.brinkmann.com 



Construct & screen a two-hybrid library in one step. 

Efficient-construct & screen a two-
hybrid library in less than 10 days 

Simple & reliable-perfect for the 
first-time two-hybrid user 

Practical-requires just 1 pg of total 
RNA 

Universal-generate two-hybrid 
libraries from any tissue source 

The MATCHMAKER I.ibrai-y 
Construction & Screening liit (#K1615-1). 
allows you to construct a high quality and 
high complexity cDNA library from less 
than 1 pg of total RNA. By cotransform-
ing your bait, your newly synthesized 
cDNA, and the library vector into the 

optimized AH109 yeast strain, you can 
construct and screen a yeast two-hybrid 
library in one easy step and in less than 
1 0  days. 

The MATCHMAKER Library 
Construction & Screening Kit is a new 
addition to our integrated MATCHMAKER 
& YEASTMAKERThLSystems that provide 
a complete set of tools to  study and con-
firm protein-protein interactions using the 
yeast two-hybrid technology. 

Visit www.clontech.com for more 
information on MATCHMAKER products 

BD Biosciences 

BD Biosciences Clontech 
Visit www.clontech.com. In the US.,call 800.662.2566 to order. 

For researchuse only Not for use ,n diagnost,~or therapeutrc procedures. Not for Resale 
BD, BD Logo and all other trademarks are the property of Becton, Dick~nsonand Company. @ZOO1 BD 
(AD1X607) 

Clontech 
Discovery Labware 
lmmunocytometry Systems 
Pharmingen 
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• he manuscripthas been usingthe internationalpatent codes 

revisedby morethan 50% cb Derivativetypes are set in bold- TF~E MEHPGB(:ENDM 
to include: H~C- face for ease of reading; molecular Cherrmisty'sis% weights now provided mnsatinl Coirrlpanion 
s Enhancedca~sule 0 
statements identifying compound 

819-9546Ext 506 (VISA or MasterCadonly) or mailthis couponto:
classesand pharmaceutical,environ- ., INC. THE MERCK PUBLISHING GROUP
mental, or commercial significance 2000, WBD-120 RAHWAY, NJ 07065 

c Expandedtherapeutic category Please send me -copy(ies) of The Merck Index (13th Edition, 2001) at $60.00 each. 

indexwith over 40 new categories I understand I will not be chargedfor shipping (U.S. only). 
Please send me other titles from The Merck PublishingGroup:

and cross-references 
QUANTITY 

The MerckManualof MedicalInformation-Home Edition (1st Edition) $29.95 
(plus $4.95 shipping & handling) 

__ *The Merck Manua!-Centennial(17th)Edition$35.00 
'The Merck Manualof Geriatrics(3rd Edition) $32.50 

* T h e  Merck Veterinary Manual(8th Edition) $32.00 
*I understand Iwill not be chargedfor shipping (U.S. only). 

C1 Enclosed IS my check, payableto Merck & Co., Inc. 
VISA Mastercard 

Address (NoPO Boxes) 

Plaase allow four to s x  weeks for de l~er~.  



Sigma provides its PCR customers wi th the I l Ile Products You Need. 
1 1 lte Support YOU Deserve. 	

broadest range of products and capabi ities 

available today. Superior performance, f exibility, 

value and custom services make Sigma the 

leading choice for any PCR application 







DNA fragments from PCR reactions and agarose gel pieces 

Simple 
Ready to use kits, optimized protocols and instrument 
Reduced hands-on time 
Easy automated purification 

Pure 
No cross-contamination 
High yields from difficult samples 
For routine and research applicat~ons 

Thermo Labsystems 
Sorvaajankatu :5 For US contacts 
PO Box 208 8 East Forge Parkivay 
FIN-00811 H e s ~ n k ,F n l a ~ d  Franklin, MA 02038 
Te -358-9-3291 00 Phone (8001522-7763 
Fax -358-9-3291 041 5 Fax i508) 520-2229 
V J W ~ :absvstems f~ 



Microarray 
Data Analysis 

Made Easy. 

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 

@ Web-based 

s Software 





Justadd 

Genomic 

DNA. 

Introducing 

Turn-Key Genotyping...No PCR Required! 

Simple, robust, homogeneous and validated ...al l  you do is add sample. The 

InvadeP Operating System is the fastest, most accurate way to perform 

DNA analysis-without PCR! lnvader Assays offer the 

sensitivity and accuracy to  detect critical genetic 

variations directly from genomic DNA samples-in an 

easy "add sample, incubate and read" format. lnvader Assays wi l l  increase 

your laboratory's throughput ...wi th accuracy and cost-per-genotype 

unparalleled by conventional methods. 

Call Us Today! 

Invaderm MAP (Medically 
Associated Panel) for SNPs 
and mutations associated 

' with: 
1 0 Cardiovascular Disease 
I"0 Oncology 

Immunology 
' 0 Metabolic Disorders 

0 Neurological Disorders 
0 Musculoskeletal Disorders 

' 0 Endocrinology
' L-0 Other Genetic Diseases 

--".--"-" --."---------







~ o r e a  DISTRIBUTORS 
Takara Korea Biomedical Inc. USA and !he ~~~~j~~~ Europe Taiwan 

~i 6;- 2302 F,Xpure 0 2 :--~,2: PanVera Corporation BioWhittaker Europe Cheng Chin Trad~ng Co.. Ltd. 
China r-$. 1 4 ~  i-2 233 :LC- 4 i s l r a  c r o  2c1 552 6 e  LT -32 6- 321 '1' a?cnz -56322:;' 5 . 1  fa, + S S F ~2:e2 21:-fa, 


TAKARA S H U Z O  CO.,LTD. TaKaRa Biotechnology (Dalian) Co.. Ltd. E.ra -ca- l t ra :rr ~ ~ 2 y~ '61 : ~ oect .e2 sze-
,-. ~ 5 ~ 3 ~ 2  G~ Ta- ,  
Plore i l l  '63-2'92 Fax i l l  '€1-9946 \ re l -er  a,, ,i CSCL C22 Lj25 s...,.zer 35:c 233 Cold Spring BiotechnologY co.. Ltd 

BIOMEDICAL GROUP TaKaRa Biomedical Europe S.A. Fisher Scientific 
Pile-e -656 2265j'CS Fa, .666226Sjs$j:Europe USA en _LL 12 e - :  $234 

315. 3h ga J m a n  
3ho-? -81 7- j43.72L- Fax -81 j 4 S 9 2 j L  Plone -33' 61 4-23'3 Fax -331 41 4-23-1 Homepage . ~ n n  E-!--a11 30-srnatakara co lo  takara corn 
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SciFinderadelivers the most comprehensive, 

multidisciplinary scientific information 
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Writing today is a collaborative effort among co-authors, editors and publishers. EndNote 5 C 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. 

"1 absolutely love the 
autoformat feature. When your manuscript is complete, use EndNote 5 to create a publication-ready 

Very cool idea." document in one step! 

-Adam Summers, 

University of California, Berkeley 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 ISI" 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! 

"Cite While You Write is the 
crown jewel of EndNote" It's easy to see why over 300,000 researchers, writers and students use EndNote as their 

-Alistair Campbell, easy bibliography writer Visit www.endnote.com and download a free demo today for 
Lincoln UniversiR New Zealand Windows or Macintosh. 

-The # I  ...Bibliographies Made Eay," 

Bibliographic Program 
Phone 760-438-5526 More than 300,000 Fax 760-438-5573 151 RESEARCHSOFT 

users worldwide! 
 THOMSON SCIENTIFIC E - M ~ I I~nfo@is~researchsoftcom KNOWLEDGE 

w.endno te . com 
? ,,rli, j h  .311 5 1mesear h!r? ir t i t .~ni a  n g i f n r e j ~ a c e v a r r07 !I All f m C r r  i s  aro tho crlue-, c ; ~eipealii : ~ , r o . e i  




