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Simple, I 

QuikChange? Site-Directed Mutagenesis Kits* revolutionize your protein 
function research by giving you mutagenesis efficiencies that often approach 
100%. The simple, highly efficient one-day QuikChange procedures save days 
and weeks over other site-directed mutagenesis methods. PfuTurbo? DNA 

polymerase** is included in every kit, and used with the QuikChange linear 

amplification strategies, guarantees accurate template replication and drastically 
minimizes second-site mutations. Scientists have published methods using the 

original QuikChange kit to perform domain swapping experiments. The new 

QuikChange Multi kit technology enables you to perform complex, multi-site 

mutagenesis in a single reaction. 

QuikChange? kits break the barriers to mutagenesis experiments 
STRATAGENE USA and CANADA 
ORDER: (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE 
Belgium, France, Germany, 
The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

*U.S. Patent Nos 5,789,166 and 5.932.419 and 
6,391,548 and patents pending. 
"U.S. Patent Nos. 6.379,553, 6,333,165, 6,183.997. 
5,948,663. 5.866,395. 5.545,552 and patents pending 
'*Patent pending 
Use of the QuikChange' Multi Site-Directed 
Mutagenesis Kit, catalog # 200514. by commercial 
entities requires a commercial license from Stratagene. 
The QuikChange- Multi Site-Directed Mutagenesis 
Kit, catalog # 200513, is offered for sale to commercial 
entities with a limited use license. 

www.stratagene.com 

SIMPLE QuikChange? kit: Single-site mutagenesis in minimal time 
LARGE QuikChange? XL kit: Mutagenesis of extra-long plasmids 

COMPLEX QuikChange$ Multi kit***: Complex multi-site mutagenesis or 
saturation mutagenesis studies 

QuikChange" 
MUTAGENESIS KITS 

QuikChange? Site-Directed Mutagenesis Kit 
30 reactions 200518 

QuikChange? XL Site-Directed Mutagenesis Kit 
30 reactions 200516 

QuikChange? Multi Site-Directed Mutagenesis Kit 
Academic version 30 reactions 200514 

Commercial version 30 reactions 200513 
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Score winning cDNA yields 
with SuperScript? III RT 

Researchers around the world depend on SuperScript? for higher cDNA yields, beyond what any other RT can do. 

winning results. Now SuperScriptM III reverse transcriptase from Improved RT-PCR. SuperScriptM III is ideal for RT-PCR with 

Invitrogen offers improved performance to ensure SuperScipf m upercipf I a gene-specific primer. And increasing units doesn't 
kb M 42' 50' 55'1 42' 50' 55 
9.5 - 

your success in every RT experiment 7.5- inhibit PCR. Whether you're cloning, analyzing a sin- 
4.4 ~. 

More cDNA. SuperScript? III RT engineered from : gle gene or expression of every gene, SuperScript" 

SuperScript II1, is RNase H- to generate high yields of 14_ '. III RT will give you overall superior performance to 

full-length cDNA. Plus, it has full activity at 50?C and Inasedyieldandthe achieve the results you need. For more information, 

an incredibly long half-life of 220 minutes. The result: even visit www.invitrogen.com/superscriptlll today. 

SuperScriptII RT is subject to Limited Use Label License No. 5. SuperScriptIII RT is subject to Limited Use Label License No. 138. Please refer to the Invitrogen web site or catalog for Limited Use Label Licenses corresponding to the numbers indicated. 
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SCIENCE'S COMPASS 

961 LETTERS 

Retraction Z. Bao, B. Batlogg, S. Berg, A. Dodabalapur, R. C. 
Haddon, H. Hwang, C. Kloc, H. Meng, J. H. Schon. The Origin 
of a Most Contentious Rock J. M. Palin. Response 
C. M. Fedo and M. J. Whitehouse. The Search for an 
Amyloid Solution S. R. Robinson and G. M. Bishop. 
Response D. J. Selkoe and J. Hardy 

HISTORICAL ESSAY 

967 PORTRAITS OF SCIENCE: Proof, Amazement, 
and the Unexpected R. Netz 

BOOKS ETAL. 

969 MATHEMATICS: Mathematics Elsewhere An 
Exploration of Ideas Across Cultures 
M. Ascher, reviewed by H. Selin 

970 HISTORY OF SCIENCE: The Glass Bathyscaphe 
How Glass Changed the World/Glass A World 
History A. Macfarlane and G. Martin, 
reviewed by M. J. Gorman 

971 PHILOSOPHY: The Empirical Stance 
B. C. van Fraassen, reviewed by P. Thagard 

PERSPECTIVES 

v973 ECOLOGY: On the Crest of a Population Wave 
1020 E. Ranta, P. Lundberg, V. Kaitala, N. Chr. Stenseth 

V974 
1023 

v975 
1003 

ENVIRONMENT: Fishing for Microbes 
J. M. Gossett 

MATERIALS SCIENCE: A Synchrotron Look at 
Steel M. Militzer 

v976 MATERIALS SCIENCE: Molecular "Ghosts" 
1000 J.W. Steed 

v977 IMMUNOLOGY: Versatile Defensins T. Ganz 
995, 1025 

979 AURORAL AND SPACE PHYSICS: The Heavens in 
a Pile of Sand M. P. Freeman and N.W.Watkins 

REVIEW 

981 ENGINEERING: Advanced Technology Paths 
to Global Climate Stability-Energy for a 
Greenhouse Planet M. I. Hoffert, K. Caldeira, 
G. Benford, D. R. Criswell, C. Green, H. 
Herzog, A. K. Jain, H. S. Kheshgi, K. S. Lackner, 
J. S. Lewis, H. D. Lightfoot, W. Manheimer, 
J. C. Mankins, M. E. Mauel, L. J. Perkins, M. E. 
Schlesinger, T. Volk, T. M. L. Wigley 
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RESEARCH 

Sculpting 
somites 

BREVIA 
989 Estimating the Size of the World's 

Threatened Flora N. C.A. Pitman and 
P. M. Jergensen 

RESEARCH ARTICLES 

991 Cell Dynamics During Somite Boundary 
Formation Revealed by Time-Lapse 
Analysis P. M. Kulesa and S. E. Fraser 

V995 Contribution of Human oc-Defensin 1, 2, 
977 and 3 to the Anti-HIV-1 Activity of CD8 

Antiviral Factor L. Zhang, W. Yu, T. He, J. Yu, 
R. E. Caffrey, E. A. Dalmasso, S. Fu, T. Pham, J. 
Mei, J. J. Ho, W. Zhang, P. Lopez, D. D. Ho 

REPORTS 

v1000 Guest Transport in a Nonporous Organic 
976 Solid via Dynamic van der Waals 

Cooperativity J. L. Atwood, L. J. Barbour, 
A. Jerga, B. L. Schottel 

1003 Grain Nucleation and Growth During Phase 
975 Transformations S. E. Offerman, N. H. van Dijk, 

J. Sietsma, S. Grigull, E. M. Lauridsen, 
L Margulies, H. F. Poulsen, M. Th. Rekveldt, 
S. van der Zwaag 

1006 Colloidosomes: Selectively Permeable 
Capsules Composed of Colloidal Particles 
A. D. Dinsmore, M. F. Hsu, M. G. Nikolaides, 
M. Marquez,A. R. Bausch, D.A. Weitz 

AMERICAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

1009 Detection and Monitoring of Ongoing 
Aseismic Slip in the Tokai Region, Central 
Japan S. Ozawa, M. Murakami, M. Kaidzu, 
T. Tada, T. Sagiya, Y. Hatanaka, H. Yarai, 
T. Nishimura 

1012 Stronger Constraints on the 
Anthropogenic Indirect Aerosol Effect 
U. Lohmann and G. Lesins 

1015 Climate Change and Latitudinal Patterns 
of Intertidal Thermal Stress B. Helmuth, 
C. D. G. Harley, P. M. Halpin, M. O'Donnell, 
G. E. Hofmann, C.A. Blanchette 

v1018 Independent Origins and Rapid Evolution of 
945 the Placenta in the Fish Genus Poeciliopsis 

D. N. Reznick, M. Mateos, M. S. Springer 

v1020 Waves of Larch Budmoth Outbreaks in the 
973 European Alps O. N. Bj0rnstad, M. Peltonen, 

A. M. Liebhold, W. Baltensweiler 

v1023 Microbial Dehalorespiration with 1,1,1- 
974 Trichloroethane B. Sun, B. M. Griffin, H. L. 

Ayala-del-Rio, S. A. Hashsham, J. M. Tiedje 

v1025 Toll-Lke Receptur 4-Dependert Activation 
977 of Dendritic Cells by 3-Defensin 2 

A. Biragyn, P.A. Ruffini, C.A. Leifer, E. 
Klyushnenkova, A Shakhov, O. Chertov, 
A. K. Shirakawa, J. M. Farber, D. M. Segal, 
J. J. Oppenheim, LW. Kwak 

1029 CyLoprotective Role of Ca+- Activated 
K+ Channels in the Cardiac Inner 
Mitochondrial Menmbrane W. Xu, Y. Liu, S. 
Wang,T. McDonald, J. E.Van Eyk,A. Sidor, B. 
O'Rourke 

1033 Hijacking of Host Cell IKK Signalosoines by 
the Transforming Parasite Theileia 
V.T. Heussler, S. Rottenberg, R. Schwab, 
P. Kienzi, P. C. Femandez, S. McKellar, B. Shiels, 
Z. J. Chen, K. Orth, D.Wallach, D.A. E. Dobbelaere 

1036 RNA Polymerase II Transcription in Murine 
Cells Lacking the TATA Binding Protein 
I. Martianov, S.Viville, I. Davidson 

COVER 1)48 
Science, engineering, and tech- 
nology permeate all areas of 
modern life. The 2003 AAAS 
Annual Meeting and Science 
Innovation Exposition, conven- 
ing 13 to 18 February in Denver, 
will explore science in our daily 
lives in a sterling array of sym- 
posia and lectures by leading 
experts. [Illustration: Jose 
Ortega] 

1000 
Orchestrated 
changes in the 
solid state 

1039 Role of Histone H3 Lysine 27 Methylation in 
Polycomb-Group Silencing R. Cao, L.Wang, H. 
Wang, L. Xia, H. Erdjument-Bromage, P.Tempst, 
R. S. Jones, Y. Zhang 
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Scienceonline 
www.scienceonline.org 

Daily coverage of research and policy by Science's news team: Read about it first on www.sciencenow.org 

CONTENT HIGHLIGHTS AS OF 1 NOVEMBER 2002 

science magazine www.sciencemag.org 

SCIENCE EXPRESS www.sciencexpress.org 

Determination of the Equation of State of Dense Matter 
P. Danielewicz, R. Lacey, W. G. Lynch 

Behavior of superdense matter, like that found in supernovae and 
neutron stars, is determined based on experimental extrapolation. 

Long-Distance Signaling in Nodulation Directed by a 
CLAVATAl-like Receptul Kinase 1. R. Searle et a. 

Receptor kinases control apical and nodule meristem proliferation in 
soybeans. 

Small Nuclear Ribonucleoprotein Remodeling During Cata- 
lytic Activation of the Spliceosome E. M. Makarov et al. 

Proteomic analysis of two new complexes defines structural changes 
in the spliceosome that occur before and after RNA splicing. 

science's next wave www.nextwave.org 
career resources for scientists 

GLOBAL: Careers Feature-Science on the Farm Edited by L McKamey 
From microclimate mapping to bioengineering, the range of tech- 
nologies applied to agricultural research is expanding exponen- 
tially-as are the career opportunities. 

CANADA: A Multifaceted Approach B. Van Bergen 
It's difficult to define what a biosystems engineer does, except to 
say that they apply engineering principles to everyday life. 

US: Making the Best of Your Pi's Sabbatical S. Collins 
Your postdoc advisor is going on leave? Don't panic! 

SINGAPORE: After the Ph.D. C. Ng 
A senior scientist's advice to doctoral students looking to make 
smart post-Ph.D. career choices. 

UK: Personalized Developmei-t-Time Out for PoALdocs 
K. Urquhart 

Going back to Gradschool-the Research Councils' intensive 
career development workshop-but this time as a mentor. 

TECHNICAL COMMENTS 

Origin and Significance of Archean Quartzose Rocks at Akilia, 
Greenland 
Fedo and Whitehouse (Reports, 24 May 2002, p. 1448) reinterpreted 3.8 billion 
year old quartzose rocks in Greenland-previously thought, based on carbon 
isotope signatures, to harbor evidence for Earth's oldest life-as metasomatized 
ultramafic igneous rocks, an origin that, they maintained, invalidates claims that 
the rocks record early biological activity. In separate comments, Mojzsis and 
Harrison and Friend et aL argue that rare earth element signatures and other 
geochemical pattems of these rocks are more similar to those of ancient sedi- 
mentary banded iron formations than to those of ultramafic igneous rocks, and 
that field relations suggest that Fedo and Whitehouse did not analyze a key unit 
sampled in earlier studies. Fedo and Whitehouse respond that these earlier stud- 
ies, and the current comments, have relied heavily on a single sample that has 
not been adequately described in the literature, and that a more comprehensive 
evaluation of field and geochemical data from the Akilia locality supports the in- 
terpretation of these rocks as metasomatized ultramafics. 
The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/full298/5595/917a 

KNOWLEDGE ENVIRONMENTS 

science's sage ke www.sageke.org 
science of aging knowledge environment 

PERSPECTIVE: Of Worms, Flies, Dwarfs, and Things That Go 
Bump in the Night W. E. Sonntag and M. M. Ramsey 

Insulin/IGF-1 signaling in the nematode influences life-span dur- 
ing adulthood but not during larval development. 

NEWS SYNTHESIS: Flies Like Us M. Leslie 

Drosophila soars as a model for brain diseases. 

NoTEwoRTHY THIS WEEK: Tissue-Tamperling Tur-On R.J. Davenport 
Protein activates senescence genes. 

NOTEWORTHY THIS WEEK: The Eyes Have It C. Seydel 
A retina's own molecules might cause blinding disease. 

science's stke 
signal transduction knowledge environment 

www.stke.org 

PERSPECTIVE: OxyR-A Molecular Code for Redox Sensing? 
J. D. Helmann 

A discussion of the controversy surrounding the activation of the 
bacterial transcriptional regulator OxyR. 

GraiitLNet 
www.grantsnet.org 

RESEARCH FUNDING DATABASE 

AIDScience 
www.aidscience.com 

HIV PREVENTION & VACCINE RESEARCH 

Members Only! 
www.AAASMember.org 

AAAS ONUNE COMMUNITY 

Functional Genomics 
www.sciencegenomics.org 

NEWS, RESEARCH, RESOURCES 

ONLINE STAFF 

SCIENCENOW MANAGING EDITOR Erik Stokstad; mnoro Greg Miller 

SCIENCE' NEXT WAVE EDnuu EDIORIAl DIRECTOR Ellis Rubinstein; EDITOR Crispin Taylor; PORTAL EDnORS Elizabeth Pain (UK), Eick von Ruschkowski (Germany), Kirstie Urquhart (Europe), Ric Weibl (US); 
CONTMRunNG EDnORS Lesley McKarney (Canada), Robert Metzke (Netherlands), Jennie Wong (Singapore); PROJECT EDITORS Jim Austin, Sibrina Collins, Katie Cottingham, Laure Haak; MARKETING: MARKETING 

MANAGERS Karen Horting (Global), Hazel Crocker (Europe); PROGRAM DIRECTOR Lisa Kozlowski; MARKEnNGASSOCIATE Angela Walker; PROGRAMASSOCIATES Shajuan Martin, Tammy Minor 

AIDSaCENE so EDTrOR Roberto Femandez-Larsson 

SCIENC'S STKE EDnOR Bryan Ray; MANAGING EDITOR Nancy Gough; ASScIATE EDITORS Elizabeth M. Adler, Lisa Chong; PuBUCATnoNSASSISTANT Christopher Kenny 
SCIENCES SAGE KE EDITORIAL DIRECTOR Ellis Rubinstein; EDITOR-IN-CHIEF George M. Martin; EDITOR Kelly LaMarco; SENIOR NEWS EDITOR Evelyn Strauss; ASSOCIATE EDITOR R. John Davenport 
ELETRON MEDIA MANAGER Don Hemenway; WTE T PRODUCTONMANAR Betsy Harman;ASrANT PRoD rnoN MANAGER Wendy Stengel; SENIOR PROCnoNASSOcIATES Sheila Myers, Lisa Stanford; ASSoATEs Carla 
Cathey, Eugene Moxley, Louis Williams; EADAPPUCATKOS DEVPE Carl Saffell 

www.sciencemag.org SCIENCE VOL 298 1 NOVEMBER 2002 917 



The new QIAGEN? Multiplex PCR Kit is the first kit specifically developed for multiplex PCR. 
Time-consuming optimization of reaction conditions is eliminated, giving excellent results first time. 

Advantages of the QIAGEN Multiplex PCR Kit: 

* No optimization required - easy assay 
development with convenient ready-to-use 
master mix 

* High specificity - stringent hot start with 
HotStarTaq? DNA Polymerase 

* Increased sensitivity - unique new multiplex 
PCR buffer 

* Versatile - highly suited for many types of 
multiplex PCR applications 

* Cost-effective - simple reaction setup for 
rapid, reproducible results 

For more information on the QIAGEN Multiplex PCR Kit, call QIAGEN today 
or visit us at www.qiagen.com 

Trademarks: QIAGEN?, HotStarTaq? (QIAGEN Group). 
Purchase of QIAGEN products for PCR is accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process for research and development activities in conjunction 
with a thermal cycler whose use in the automated performance of the PCR process is covered by the up-front license fee, either by payment to Applied Biosystems or as purchased, i.e. an author- 

ized thermal cycler. The PCR process is covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG. 

Patents of third parties in certain countries may cover the process of multiplex PCR or of certain applications. ? 2002 QIAGEN, all rights reserved. 

www.qiagen.com 
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SUMMARIES OF RESEARCH IN THIS ISSUE 

THIS WEEK IN Science 
edited by Phil Szuromi 

Faster Growing 
Grains 

When carbon steel is cooled 
from the melt, it forms a poly- 
crystalline structure that un- 
dergoes several solid-state 
transformations. Using newly 
developed x-ray techniques 
and a synchrotron source, Of- 
ferman et aL (p. 1003; see the 
Perspective by Militzer) studied 
the transformations as they 
occur in individual crystal 
grains and found that current 
models do not capture the full 
physics of grain growth. Grain 
nucleation occurs much faster 
than previously thought. These 
observations may lead to en- 
hanced methods for carbon 
steel forming. 

r.r. V ffirinflf t L , ?)hP r_ 

Idl&Cooperative Change 
v;-r 

J i Transformations that preserve single 
crystals of organic molecules usually 
must avoid large motions of the lattice 

that would shatter the crystal and have mainly been seen in 
systems where double bonds convert to single bonds or where 
guest molecules move through pores. Atwood et aL (p. 1000; 
see the Perspective by Steed) observed a host-guest transfor- 
mation where the addition of the guest to a nonporous host led 
to large-scale cooperative motion of the atoms, and thus main- 
tained a single crystal. Once the transformation was initiated, it 
proceeded to equilibrium, even when the host was only partial- 
ly saturated with guest molecules. 

And in Brevia... 
A new assessment of the number of plant species threat- 
ened by human activity, by Pitman et al. (p. 989), indicates 
that at least 30% of all plant species are at risk of extinc- 
tion this century. 

Less Indirect Effect 
The indirect aerosol effect-the modification of cloud coverage 
and properties by atmospheric aerosols-is the largest uncertain- 
ty in the calculation of the net solar energy budget. Lohmann and 
Lesins (p. 1012) propose a more precise estimate of the anthro- 
pogenic indirect aerosol effect by constraining predictions from 
complex climate models with observations of aerosol and cloud 
properties made by the POLDER satellite. By considering the ef- 
fects of aerosols on both cloud albedo and cloud lifetime, their 
estimate of the indirect aerosol effect, 0.8 watts per square me- 
ter (W m-2), is much smaller than previous values derived from 
climate model simulations alone (1.4W m-2). 

Silent Earthquake in Japan 
The Tokai region of central Japan, about 200 kilometers south of 
Tokyo, has been accumulating strain since its last large earthquake 
in 1854, and there are concerns that another large-magnitude event 
may occur in the eastern Tokai region in the near future. Ozawa et 
a. (p. 1009) used global positioning system data to study ground 
deformation and found evidence for aseismic slip (also called a 
silent earthquake) as great as 2 centimeters in the western Tokai re- 
gion in 2001. The aseismic slip in the western Tokai region is altering 
the stress state and may increase the probability of an earthquake 
in the eastern Tokai region. a 

Moths Making Traveling Waves 
Nonlinear processes should be capable of producing a variety of 
spatiotemporal patterns in animal population dynamics, such as 
traveling waves, but experimental examples have been rare. 
Bjornstad et a. (p. 1020; see the Perspective by Ranta et a.) re- 
port their aerial survey data from the European Alps of the long- 

term defoliation dynamics 
(covering more than four 
decades) of the larch bud- 
moth, a species that exhibits 
extreme local cyclicity in 
abundance. Statistical model- 
ing of spatiotemporal data 
with spatially extended theo- 
retical models reveal the pres- 
ence of regular traveling waves 
of budmoth outbreaks every 8 
to 9 years. 

Solvent Scrubbing 
An anaerobic bacterium that 
reductively dechlorinates 
trichloroethane, a problematic 
groundwater contaminant, has 
been discovered by Sun et a. 
(p. 1023; see the Perspective 
by Gossett). These organisms 
are phylogenetically different 
but related to other dechlori- 

nating anaerobes. A bioaugmentation study described in this 
work shows that these organisms could be used in the cleanup of 
trichloroethane-contaminated groundwater sediments. 

Intertidal Hot Spots 
The intertidal zone is believed to be a bellwether of climate change 
because organisms there are thought to live very close to their 
thermal-tolerance limits. Helmuth et aL (p. 1015) show that the 

common intertidal mussel species 
Mytilus californianus responds to 
patterns of high-temperature expo- 
sure across a latitudinal gradient 
along the west coast of the United 
States in a manner more complex 
than might be expected. They find 
that in most cases, thermal stress is 

D_bl iMH ^ likely to be most severe at northern 
locations and may lead to localized 
extinctions rather than a general shift 
of the species to higher latitudes as 
warming progresses. 

The Nature of Nurturing 
The evolution of complex organs such as eyes or placentas pre- 
sents a dilemma because they demand a large number of individ- 
ual adaptations to function property, so it can be difficult to envi- 
sion how they could all fall into place. The live-bearing fish genus 
Poeciliopsis displays a continuum of placental development, 
which ranges from little or no provisioning (yolk feeding) to more 
extensive maternal provisioning, that allows evolution of this or- 
gan to be studied. Reznick et a. (p. 1018; see the news story by 
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Morrell) show that there have been three independent origins of extensive maternal 

provisioning in the genus. The upper estimates for the evolution of extensive postfertil- 
ization provisioning range from 0.75 to 2.34 million years. Such relatively rapid evolu- 
tion has been predicted in theoretical models. 

Defensins Strategies 
The innate immune system responds rapidly to pathogens, either by 
obstruction and direct killing of microbes or by activation of the 
adaptive arm of the immune system. Defensins have feet in both 

camps, and two studies add insight into how they work (see the 

Perspective by Ganz). Although chemokines play a role in the inhibi- 
tion of human immunodeficiency virus-type 1 (HIV-1) replication by 

CD8 T cells, the full identity of the factors involved has been elusive. 

Zhang et aL (p. 995; a see the 27 September news story by Cohen) 
used mass spectrometry and protein chip technology to examine culture supernatants 
from CD8 cells isolated from patients who are long-term nonprogressors to AIDS. On the 
basis of amino acid sequencing and antibody recognition, they identified a set of defensins 
that only appeared upon T cell activation. Antibodies to these molecules 
blocked viral inhibition by CD8, and commercial preparations of oc-de- 
fensins-1 and -2 inhibited different HIV-1 isolates. Biragyn et aL (p. 
1025) find that one defensin, P-defensin-2, could activate dendritic 
cells (DCs) by binding Toll-like receptor-4 (TLR-4), a cell-surface 

pattern-recognition protein hitherto considered to be limited to 

recognizing pathogen-derived molecules, such as the Gram-nega- 
tive bacterial endotoxin, lipopolysaccharide (LPS). In DCs, the inter- 
action of P-defensin-2 with TLR-4 induced much the same cellular 
activation program as LPS, with the stimulation of costimulatory 
molecule and pro-inflammatory cytokine expression. 

Protecting the Heart 
Within the mitochondria of heart cells, ion channels control the flux of different ions 
and change the physiological status of the mitochondria, which in turn affect the rela- 
tive health of the heart cell. Xu et al (p. 1029) now describe the role of a calcium- 
activated potassium channel in the inner mitochondrial membrane of guinea-pig heart 
cells in protecting the cells from ischemia. A drug that opened the channel could pro- 
tect the heart from infarction. 

Taking Advantage of the Host 
The tick-borne protozoan parasites Theileria spp. (related to the malaria parasites, Plas- 
modium spp.) cause a cancer-like disease in cattle that is of major economic impor- 
tance in Africa and Asia. Heussler et al. (p. 1033) show how this pathogen subverts its 
host's signaling pathway for its own good. The schizont stage of the parasite infects the 
B and T cells of the immune system and immortalizes them into tumor-like cells capa- 
ble of metastasis. Transformation seems to occur because the parasite activates the nu- 
clear factor-KB (NF-KB) pathway and prevents apoptosis. This activation cannot be 
blocked by treatment with drugs that affect steps in the NF-KB signaling pathway up- 
stream of multisubunit IKB kinase (IKK). The authors show that the intracellular foci of 
Theileria are associated with recruitment and aggregation of the IKK signalsome com- 

plex. Such aggregation seems to be sufficient to activate the kinase and subsequently 
activate NF-KB. 

Polycomb Group Methylation 
The covalent modification of histones, proteins that help package genomic DNA into 
chromatin, plays a critical role in gene expression and the segregation of chromosomes. 
The Polycomb (Pc) group of proteins have been implicated as chromatin-modifying pro- 
teins, and Cao et al (p. 1039) now show that one of the two known Pc complexes, ESC- 

E(Z), specifically methylates histone H3 on residue lysine 27. This modification recruits 
the second complex, Polycomb repressive complex 1, likely through Polycomb protein 
itself, and shuts down gene expression. X 
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A Complete Selection of Optimized Tools for RNAi 
The RNA interference (RNAi) field has exploded in the past two years and Ambion has been a leader in this rapidly 
emerging field. Our research has paid off in a variety of tools, protocols, and information to make your RNAi research 
more productive. The Silencer" product line includes a variety of kits for making, labeling and transfecting siRNA, as 
well as siRNA controls. Ambion scientists continue to develop the reagents and protocols you need to perform cutting 
edge research. Visit our web site to learn about the latest tools for RNAi research. 

siRNA Silencing of GAPDH Gene Expression. siRNA to human GAPDH (Cat #4602) and a scrambled control were fluo- 
rescentty labeled with Cy'3 using the Silencer" siRNA Labeling Kit (Cat #1632), transfected into HeLa S3 cells, and analyzed 
by fluorescence microscopy. LEFT: siRNA silencing of GAPDH expression. RIGHT: Control siRNA had no effect on GAPDH pro- 
tein levels. RED: Cy3 labeled siRNA; Anti-GAPDH antibody detected with fluorescein labeled secondary antibody; 
BLUE: DAPI stained nuclei. 
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Focus on Rea Time 

New Version 3.0 software Inu es 
* Intelligent allelic discrimination 
* Temperature gradient for assay optimization 
* Automated data analysisj 

Real-time PCR support T. * Real-time PCR-certified iQ'" supermixes , 
* Advanced probe and primer design. software': '.: 
* On-site personalized customer support . - - . _. 

Find what you're looking for about the iCycler iQ system , '" 
, ..... ...... - 

by visiting our web site at www.bio-rad.com/iCycler ".. 
. 

* 
:x.:,._. 

Bio-Rad's iCycler iQ System 
Amplify Your Expectations 

The polymerase chain reaction (PCR) process is covered by patents 
owned by Hoffman-LaRoche. Use of the PCR process requires a license. owned by Hoffman-LaRoche. Use of the PCR process requires a license. 

' Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 



Revolutionary 

PCIwx 

HiFi? LoTempTM 

complete with enzyme, 
buffer, dNTPs 

stable at room temperature 

- now comes - 
in thin-wall PCR tubes in strips 

8 tubes per strip 

SCIENCECAREERS.ORG 

Job Alerts 
Trying to keep up with the job 
market, but don't have time to 
search ScienceCareers.org each 
week? Sign up for Job Alerts and 
receive job listings by e-mail. 

Sign up today at 

www.sciencecareers.org. 

FOCUS ON CAREERS 
AD SUPPLEMENT IN THE 
15 NOVEMBER ISSUE 

Diversity 
Increasingly employers find that 

many types of diversity improve 
their competitive situation. This 

supplement will provide a progress 
report on diversification of the life 
science workplace. 

Look for it in the 15 November issue. 

3 .6 

LAB TECHNOLOGY TRENDS 
SPECIAL AD SECTION IN THIS ISSUE 

Drug Discovery 5: 
Chemical Genomics 
This supplement describes some of 
the latest developments in drug 
discovery and chemical genomics. 
Also the tools and techniques 

being used to enable 
the discovery and 
development of new 
drugs are featured. 

Look for it on 
page io68. 

WWW.SCIENCEPRODUCTLINK.ORG 

Science Product Link 
Science's online reader service 
system helps you find information 
on products advertised in the pages 
of Science. Search by product 
category, company name, keyword, 
or page number. 

Find it all at 
www.scienceproductlink.org. 

No More 
In-House Pipetting 

Reduce cost 

Save labour 

No reagent contamination 

More PCR products 
More specific products 

Visit: www.hifidna.com 
See Science 295: 2104, 2002. 

Call 1 866-HIFIDNA 

AAASMEMBER.ORG 

Online Member Services 
View/Change your contact information, edit your data privacy instructions, 
renew your AAAS Membership, or activate your Science Online subscription. 

SUBMIT YOUR EVENT BY NOVEMBER 8, 2002 FOR A FREE LISTING IN SCIENCE'S 2003 
EVENTS CALENDAR. FIND OUT MORE AT WWW.SCIENCEMEETINGS.ORG. 

For Science sales representatives' contact information, please see the previous page. 

A1 Science is published by The American Association for the Advancement of Science. 

AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 
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Affymetrix Open Access: 
Share, compare and discover 
like never before. Affymetrix' 
vast informatics resources are 
more open than ever, giving you 
the power to lift your ideas to 
new heights. With the exclusive 
NetAffx? Analysis Center located 
on our web site, you can share a 
wealth of information on array 
designs and gene annotations. 
Open Access also promotes 
software interfaces and standards, 
a network of software developers, 
and an expanding range of public 
data repositories to further your 
research. Together, these resources 
can help you in the next stage of 
genome study-assembling a 
worldwide body of broadly 
accessible, comparable, and 
verifiable genomic research. 
This level of openness, sharing, 
and collaboration is yet another 
reason why Affymetrix is your 
platform of choice to accelerate 
the pace of discovery world- 
wide. Point your browser to 
www.affymetrix.com today, and 
make your ideas soar. Only from 
Affymetrix. The Way Ahead.? 

AFFYM ETRIX 

JX {: 

,_ 

Ze Tools to take you 
R as far as your vision.TM 

wma.affymetnx.com 
1-888-DNA-CHIP (362-2447) 
Europe: +44 (0) 1628 552550 

(C) 2002 Affymetrix, Inc. Ail rights reserved. Affymetrix, 
theAffymetrix logo and GeneChip are registered 
trademarks of Affymetrix, Inc. CustomExpress and 
NetAffx are trademarks of Affymetrix, Inc. Products 
may be covered by one or more of the following 
patents and/or sold under license from Oxford Gene 
Technology: U.S. Patent Nos. 5,445,934; 5,744,305; 
6,261,776; 6,291,183; 5,700,637, and 5,945,334; and EP 
619 321; 373 203 and other U.S. or foreign patents. For 
research use only. Not for use in diagnostic procedures. 
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The lowly fruit fly became a noble harbinger of 
scientific discovery in I9I0, when Science published 
Thomas Hunt Morgan's pioneering genetic 
experiments with Drosophila. His work helped 
determine how heredity and genetics influenced 
evolution, and he won the Nobel Prize in I933. 

aW S lilH^8 ; _^^^ 
' Morgan not only worked to advance science in his 

I^:; i) \ fl i research lab, but also as a member, Fellow, and in 

I930, President of AAAS. Today, AAAS members 
/ r Cy _ H^ continue to support innovative science education, 

i*\ \ r sound science policy, and global cooperation. 
. ?, '^ . 

; - .r s ASince I848, AAAS has worked to advance science 
and serve society--with the help of members, 
including Thomas Hunt Morgan. Join us. 

I_ iTogether we can do even more. 

. *ffiA 
' *4 To join AAAS or renew your membership, 

U w v" - -t -^ .. access join.aaas.org or call 202-326-64I7. 

Y ?j 
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We're putting our best face forward. 

You know us by many names. 
Now know us as Cambrex. 

BioWhittaker, FMC BioProducts, Clonetics', Poietics?, 

BMA, SeaKem?, NuSieve? Agaroses, PAGEr? Gold Precast 

Gels, ToxiLight" BioAssay Kits. We have some of the most 

respected names in molecular and cell biology. You've 

known us for consistent results, uncompromising quality, 

unsurpassed value, and accurate and on-time delivery. 

That doesn't change. Only our name does. 

Cambrex Bio Science Walkersville, Inc. I 8830 Biggs Ford Road I 
Walkersville, MD 21793 I www.cambrex.com 

Say hello to Cambrex. One global company dedicated 

to the life sciences, sharing knowledge and resources 

to deliver better service and support than ever before. 

Learn how Cambrex products can make your life 

easier. Visit us at www.cambrex.com. 

NuSieve, PAGEr, Clonetics, Poietics, and ToxiLight are trademarks of 
CBM Intellectual Properties. SeaKem is a trademark of FMC Corporation. 
?2002, Cambrex, Inc. 

Innovation. Experience. Performance. 



Oligos in Plates 

for the New Era of 

Genomic Research 

NEW LOWER PRICES! 

In the academic community, IDT continues to be the 

premier choice for custom DNA. Our expert handling of 

large-volume oligo orders makes IDT's Your-Way 96-Well 

plates ideal for high-throughput screening. Whether it's 

one plate or several thousand, IDT proudly brings efficiency 
and unparalleled quality to every order. 

* orders with 24 or more oligos can be packaged 
into 96-Well plates 

? each step of the synthesis analyzed by trityl 
monitoring 

? postsynthesis quality control by MALDI 

* single oligos or a mixture of forward and 
reverse primers can be loaded into each well 

* 384-Well plates also available 

* many modifications available 

_ _ X 
INTEGRATED DNA 

TECHNOLOGIES, INC. 

Call IDT 
Toll-Free: 1-800-328-2661 
Web: wwwv. i dtdna. comi 
1710 Commercial Park 
Coralville, IA 52241 USA 
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eppendorf 
& Science 
PRIZE FOR 
NEUROBIOLOGY 
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sigma-aldrich.comlantibody 
ow searching for antibodies just got 
easy - introducing the new 

Antibody Explorer from Sigma-Aldrich. 
Whether you're searching by specificity, or 
browsing by areas-of-interest, alphabetically 
or by clone, you will be instantly connected 
to our database of more than 3,000 
antibodies. 

When searching for primary antibodies, 
conjugates or supplementary reagents, the 
Antibody Explorer helps you navigate 
through the field of immunochemicals to 
ensure the best solutions. 

Sigma has built the Antibody Explorer 
based on years of knowledge and expertise, 
as well as on our strong tradition in 
immunochemistry and cell biology. We 
continue to provide large numbers of 
innovative antibodies to the life science 
research community each year. 

With over 200 new products added yearly, 
we're confident that Sigma-Aldrich and 
our Antibody Explorer will meet all your 
antibody needs. 

I availability, ordering & tracking 

sigma-aldrich.com 
scientific tools, products & information I 

LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE 
SIGMA-ALDRICH CORPORATION * BOX 14508 * ST. LOUIS * MISSOURI 63178 * USA * SIGMA 
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* Adenovirus 
Construction 
& Amplification 

custo:m 
Plasmid 
Purification 

* Specialized 
Oligonucleotides 

* Gene 
Expression 
Profiling 

* Peptides & 
Antibodies 

* Adenovirus & 
Baculovirus 
Based Protein 
Production 

The 

Most 

of 

eseRange 

Your partner omthe way to discovery 

Services 

Avai table 

QoBIO e'?ri 

USA & Canada 
Qbiogene, Inc. 
2251 Rutherford Road 
Carlsbad, CA 92008 USA 
US Toll Free: 800-424-6101 
Outside US: 760-929-1700 
Fax: 760-918-9313 

. EUROPE & FRANCE 
. biogene Research Services S.A. 

Allee C.Colomb 
91035 EVRY - FRANCE 
Tel: +33 (0)160-878-200 
Fax: +33 (0)160-878-201 

GERMANY & AUSTRIA 
Qbiogene 
Waldhoferstrasse 102 
69123 HEIDELBERG 
Tel: +49 (0)6221-409058 
Fax: +49 (0)6221-411062 

www.qbiogene.com * merlin@qbiogene.com 

ERLI 
services 
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in a drug discovery program? Then 
you need quick, but high quality 

custom synthesis for your peptide. 

Look no further than UCB-Bioproducts. We offer: 

* Small scale custom synthesis for 
discovery purposes 

* Production for pre-clinical and 
toxicology studies 

* Production for transition to first 
clinical feasibility studies 

With UCB-Bioproducts, you'll enjoy fast 
turnaround. The correct documentation every 
step along the way. Full access to all data. And 
competitive pricing. To find 
out how you can put our 
formula for success to work 
for you, contact us today. L b 

bloproducts 
Delivering the promise of poptides. 

Lmauspib kep MtrQucb oup o 

USA 
1950 Lae Prk Drive Smyrna, GA 30060 

TeL 1.770.437.5705 Fax 1.770.437.5640 

Chenin du Forest B-1420 Braine^rAud Begium 
TeL 32 386.25.79 Fax 3 2 2 36.29.91 

Ochanomizu Kyoun Building 2-2 Kanda-Sumgada 
Chyodaku. Tokyo 101-0062 

Tel. 81 03 5283.1714 Fax 81 03 5283.1865 
Ala Pacfi 

Level 6, Menara Lien Hoe, No. 8, Persaran Tropicana, 
47410 PetaUng Jya, Seangor, Malaysia 

TeL 60 3 7861 3183 Fax. 60 3 7861 3101 
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Ml LLI PORE 

New, validated 96-well Caco-2 system. 
Confidence built into every well. 

Pure reliability. Millipore's new MultiScreen? Caco-2 System has everything 

you need for fast-track ADME. 4X the throughput - plus superior cell growth, 

enhanced assay sensitivity, and proven results that correlate to 24-well 

devices.The SBS-compliant, 96-well design conserves valuable sample, and 

lets you grow your cells and test permeability right in the same plate. 

For added confidence, every lot is QC-released using a Caco-2 cell 

line. Give yourself something to smile about. Call or ,... 

visit www.millipore.com/caco to evaluate a sample. ._, 

U.S./Canada: 1-800-MILLIPORE; Austria: (01)877 89 26 42; Belgium: 02 726 88 40; 
Denmark/Iceland: +45-7010 0023; Finland: (09)8045110; France: 01 30 12 70 70; 
Germany: 06196/494 111; India: (80)839 63 20; Italy: 02-2507 8272; 
Japan: +81 3 5442 9719; Netherlands: 076 502 2000; Norway: 22 67 82 53; 
Spain/Portugal:+34-91 728 39 60; Sweden: 08-628 6960; Switzerland: (01)908 30 68; 
U.K./lreland: +44(0)1923 81 33 65; Other Eu /C.I.S./Mid East/Africa: +33 388 38 
95 36; Other countries: FAX +33 388 38 91 95. 

0 2002 Millipore Corporation. All rights reserved. MultiScreen is a trademark of Millpore Corporatton. 

System includes 96-well 
insert tray, feed receiver plate, sterile lid 

and analysis tray. 
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BOLDM Chemiluminescent 
Substrates forAlkaline 
Phosphatase Detection 

_ __ BOLD? Chemiluminescent 

^ S Substrates for alkaline 

P h? phosphatase detection 

( 1 il udioxetane molecules that 
generate signals up to ten times brighter 

*II^^^~ IH *l l ~ -----4 d[e / i I l than other substrates. The high signal to 

B Ii~'q/_q I p h o s p h atnoise ratio, combined with the ease of a 
___am ~ lm^^^^IB^Bm ^^^^^^^^^^^^I di~~~~~~one bottle formula and proven lot-to-lot 

consistency, make BOLD particularly 
useful for high-throughput screening 

p 
6_ | * 6 a 1and miniaturization. Custom packaging 

is available for higher volume needs. 

S6Z^ I no ise IErat o FcomirSolution PhoseAlkoline 

_BI ~ _~ on e bottle formulaandprovenotPhosphatose Detection 
IcS listency,* BOLDTAPS 450 Substrate 

HIM and Emission Maximum - 45o nm 
*am~~ g>~~~~~ *~ a a *~ ~ BOLDV"APS 540 Substrate 

:..I^^^^^^^^^^ ̂ ^^^^^H *~~~~Emission Maximum - 540 nm 

ForMembrane BasedAlkaline 
Phosphatase Detection 

* BOLD" APB Substrate for PVDF 
V^^^^^f. ^^^^^^^B^,_^^^ E m i ssion^^^^^R^^^^^^^^^and Nitrocellulose Membranes 

* BOLD? APB Substrate for 
Nylon Membranes 

Unsurpassed Signal Intensity 
10 
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K 3 Rr gIl1 CrompCoetitnie 
Products 

Take the BOLD? callenge.. 
Cntact eBTiod- uai I rr Visit wwwserologcals.com/BOLD 

ContaC-tUSt.e odaV tO Ii, 7 j 
lj^^ H or call for more information. 

Contascts aPLE 
for a EE S 
E o s-maeM1010roloca1S / E-ma_l 

Serologicals: Corporation Contact and Ordering Information 

North America 1.866.737.6246 North America Fax 1.866.737.6247 
Europe 44.1865.784.646 Europe Fax 44.1865.784.648 
All Others 1.678.728.2246 All Others Fax 1.678.728.2247 

5655 Spalding Dr., Norcross, GA 30092 customerservices@serologicals.com www.serologicals.com * * * * 

?2002 Serologicals Corporation. All trademarks are property of Serologicals Royalty Company. 
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BioSource phosphoELISAT* Advantages 

> Quantitative 

-10 x more sensitive than Western blotting 

> Kits contain all reagents needed 

> 96-wells, 8-96+ results, 4 hours 

> Fully optimized 

> Normalize results with Total Protein ELISA 

*Patent pending 
P atn,- pning 

* Patent pending 

-I- 
phosphoELISAsT 

Akt [pS473] JNKI/2 [pTpY 183/185]_ 
ERKI/2 [pTpY185/187] Rb [pT8211 

p38 MAPK [pTpY180/182].. Rb. [pSpT249/252] 
EGFR [pY 1068] Tau [pS1 99j 
EGFR [pY 1731 Tau_.[pS24] 
IR [pYIl158] Tau [pS396] 
IR [pYpYI 162/1163] 

Coming soon! Src & p53 phosphoELISAT kits 

Total Target Protein ELISAs 

A kt ..........NK 
ERKI/2 p38 MAPK 

EGFR Rb 
IR (3-subunit) Tau 

Solid Performance 
p38 MAPK Phospho and Total p38 MAPK ELISAs 

Anisomycin treated jurkat cells 
1.2 

E 0.8 / 

5 0.6 - 

o 0.4 

~~~0.2~~ - ~ ^ +-- 
p38 Total ELISA 

* ^ p38 pTpY180/182 

0 0.001 0.02 0.2 1 4 20 100 

Anisomycin treatment (liM) 

Solid Results 
Western Blotting 

Total 
p38 MAPK 

Phospho 
p38 MAPK 

Anisomycin ([M) 0 .002 .02 .2 1 4 20 100 

Cell lysates from Jurkat cells treated with various con- 
centrations of anisomycin were tested with Total p38 
MAPK ELISA (Cat.#KHOO06 1), phospho p38 MAPK 
ELISA (Cat.#KHOO071) and Western blotting. The 
data show excellent correlation between ELISA and 
Western blotting. 

Visit www.biosource.com for a complete product menu 
For research use only. 
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