
3 August 2001 

-r 

Vol. 293 No. 5531 
Pages 749-1000 $9 

AMERICANASSOCIATIONFOR THE ADVANCEMENTOF S C I E N C E  



Ideal for EXTREMELY LONG TARGETS 

Easily amplifies COMPLEX GENOMIC TARGETS 
--w-@ 

EXC" DNA polymerase easily amplified complex targets greater than 20 kb includ~ng 
a 23 kb and a 30 kb genomic target and a 45 kb lambda target. All reactions were 
performed according l o  manufacturer recommendatio~is. 

EXLTMDNA polymerase',' i s  a specialized DNA polymerase formulation 
specifically designed t o  excel i n  amplifying extra Long targets 

wi th  robust yield and higher f idel i ty than Taq-based 
products. EXL DNA polymerase is  provided wi th  

special reagents t o  boost performance wi th  
extremely long targets. 

STRPTAOENE USA and CANAOA 
Y O E R  IdCC)426-544423 

ECHI4ICiL SEFiVlfES 800.894'3~4 

STRATAGENEEUROPE 
Belgium, France Germany
The S ether lands: ~witzerl ind, 
United Kingdom 
European Toll-Free Humbeis 
ORDER 0080070007000 
TECHNICALSERVICES:038'73740574GO 
Austria 
%!I0 312525 

d S Palen1 NC 5 545 552 5 556 772 5 866 305 5 948 663 
a n d  E 183 99; and pale8i:s oenatrg 
:P~~rLhaseuf tbele ~ r o d u ~ f ss aiconca~ltzd8, a iicense tc [use 
'Irm~lr !nePo!vilerasz C h d f n  fieactfan (PCRI o rac~ss f r !conlunc 
:!oil ,v.tb an abthor~zedlherrral cyc's, Stratagenes PC9 pizr l-
u:ls are sold under icenstng arrar,gele'l!s * ( t i  Roche f4alecua, 
S,if?ms Irf ' H o l f l ~ d i - ~ 6Roche and Apol,ed Bos,,ienb 

Lei E X  ' DIWp o ! ~ l i ~ ~ e ~ * ~ s estirtcll 

.)to~li'I V S ~ C I I . ~ ~poteiztim' 

,,EXL." DNA Polymerase lODU 600348 

w w w . s t r a t a g e n e . c o m  
C i r c l e  No. 39 on R e a d e r s '  S e r v i c e  C a r d  





Volume 293 3 August 2001 Number  5531 

755 SCIENCE ONLINE 763 EDITORS' CHOICE 
757 THIS WEEK IN  SCIENCE 767 NETWATCH 
761 EDITORIAL 770 CONTACT SCIENCE 

Donald Kennedy 
Good News. Bad News 

885 NEW PRODUCTS 

774 VOLCANOLOGY: Etna Eruption Puts Volcano 
Monitoring to  the Test 

775 STEM CELLS: Japan Readies Rules That 
Allow Research 

775 EARTH SCIENCES: Satellite Shutdown Stirs 
Controversy 

777 HEAVY-ION PHYSICS: Berkeley Crew Unbags 
Element 118 

777 SCIENCESCOPE 

,778 ENTOMOLOGY: First Light on Genetic Roots 
857 of Bt Resistance Revealed 
860 --- 

774 ,779 PALEONTOLOGY: Dinosaur Nostrils Get a 
850 Hole New Look 

Monitoring Etna's 
pyrotechnics 

782 
The incredible 

shrinking circuit 

801 LETTERS 

Global Health Fund and Global Realities M.T. Speidel. 
Science Lobbying Tactics M. Bergmans. Dietary Fat: At the 
Heart of the Matter 5. M. Crundy; D. M. Hegsted; A. Astrup, 
J. 0. Hill, W. H. M. Saris. Response C. Taubes. Corrections 
and Clarifications 

ESSAY 

807 Defining Disease in the Genomics Era 
L. K. F.Temple, R. 5. McLeod, 5. Gallinger, 
1. C. Wright 

BOOKS ETAL. 

809 HUMAN BIOLOGY: On Fertile Ground 
A Natural History of Human Reproduction 
P. Ellison, reviewed by H. 5. Kaplan 

810 GENETICS: Chancein the Houseoffate 

81 5 A Natural History of Heredity J. Ackerman, 
reviewed by A. Berry 

Molecular 
hydrogen in  space PERSPECTIVES 

,811 DEVELOPMENT: Dicing Up RNAs V. Ambros 
834 

GENETIC ENGINEERING: Imperial College 
Fined Over Hybrid Virus Risk 

NATIONAL SECURITY: MIT Military Critic 
Rejects Secrecy Claims 

MOLECULAR ELECTRONICS: Assembling 
Nanocircuits From the Bottom Up 

Yet Another Role for DNA? 

EUV LITHOGRAPHY: Optical Lithography 
Goes to  Extremes-And Beyond 

World's Smallest Transistor 

LIMITS TO GROWTH: The End-Not Here Yet, 
But Coming Soon 

INTERNATIONAL CONGRESS OF 
DEVELOPMENTAL BIOLOGY: Developmental 
Progress Fills the Air in Kyoto 

PETER BREWER: Fathoming the Chemistry 
of the Deep Blue Sea 

MATHEMATICS: Randomly Distributed Slices 
of n: 

RANDOM SAMPLES 

813 GEOPHYSICS: Deep Diamond Mysteries 
C. McCammon 

81 5 ASTRONOMY: The Complex Story of H, 
W. Klemperer 

,816 BIOMEDICINE: Reconstructing Myotonic 
864 Dystrophy 5. J. Tapscott and C. A. Thornton 

818 PROTEIN SYNTHESIS: The Perks of Balancing 
Glucose N. Sonenberg and C. B. Newgard 

.819 EARTH HISTORY: The Rise of Atmospheric 
839 Oxygen J. F. Kasting 

3 AUGUST 2001 VOL 293 SCIENCE www.sciencemag.org 



.864 Myotonic Dystrophy Type 2 Caused by a 
816 CCrG Expansion in lntron 1 of ZNF9 

C. L. Liquori, K. Ricker, M. L. Moseley, 
J. F. Jacobsen, W. Kress, 5. L. Naylor, J.W. Day, 
L. P. W. Ranum 

An Optical Clock Based on a Single 
Trapped lg9Hg+ Ion 5. A. Diddams, Th. Udem, 
J. C. Bergquist, E.A. Curtis, R. E. Drullinger, L. 
Hollberg, W. M. Itano,W. D. Lee, C.W. Oates, 
K. R. Vogel, D. J. Wineland 868 Stereotyped Position of Local Synaptic 

Targets in Neocortex J. Kozloski, F. Hamzei- 
Sichani, R. Yuste 

Induction of Apoptosis by a Secreted 
Lipocalin That is Transcriptionally 
Regulated by 11-3 Deprivation 
L. R. Devireddy, J. C.Teodoro, F.A. Richard, 
M. R. Green 

872 Sorting of Striatal and Cortical 
lnterneurons Regulated by Semaphorin- 
Neuropilin Interactions 0. Marin. A. Yaron. 

New restoration of the head 
of the sauropod dinosaur 
Diplodocus (left and bottom 
right), based on a study 
reflecting the forward posi- 
tion of the nostrils. Top right 
is the skull; middle right is the 
traditional view, refuted by 
the new research. [Paintings 
by M. W. Skrepnick under the 
direction of L M. Witmer] 

A. Bag;, M.Tessier-Lavigne, J. L. R. Rubenstein A Cellular Function for the RNA- 
Interference Enzyme Dicer in the 
Maturation of the let-7SmallTemporal 
RNA G. Hutvhgner, J. McLachlan, A. E. 
Pasquinelli, f. Bhlint,T.Tuschl, P. D. Zamore 

876 Clinical Resistance t o  STI-571 Cancer 
Therapy Caused by BCR-ABL Gene 
Mutation or Amplification M. E. Corre, 
M. Mohammed, K. Ellwood, N. Hsu, R. 
Paquette, P. N. Rao, C. L. Sawyers REPORTS 

880 Reciprocal Regulation Between TOCI and 
LHY/CCAI Within the Arabidopsis 
Circadian Clock D. Alabadi, T. Oyama, 
M. J.Yanovsky, F. C. Harmon, P. Mis, S.A. Kay 

Biogenic Methane, Hydrogen Escape, and 
the Irreversible Oxidation of Early Earth 
D. C. Catling, K. J. Zahnle, C. P. McKay 

Josephson Junction Arrays with Bose- 
Einstein Condensates F. 5. Cataliotti, 
5. Burger, C. Fort, P. Maddaloni, F. Minardi, 
A. Trombettoni, A. Smerzi, M. lnguscio 

Soluble and Colloidal Iron in the 
Oligotrophic North Atlantic and North 
Pacific J. WU, E. Boyle, W. Sunda, L.-S. Wen 

Nostril Position in Dinosaurs and Other 
Vertebrates and Its Significance for Nasal 
Function L. M. Witmer 

Methylation of Histone H4 at Arginine 3 
Facilitating Transcriptional Activation by 
Nuclear Hormone Receptor H. Wang, 
Z.-Q. Huang, L. Xia, Q. Feng, H. Erdjument- 
Bromage, B. D. Strahl, 5. D. Briggs, C. D.Allis, 
J. Wong, P. Tempst,Y. Zhang 

Identification of a Gene Associated with 
Bt Resistance in Heliothis virescens 
L. J. Cahan, F. Could, D. C. Heckel 

860 
Exploring Bt toxin 
resistance Bt Toxin Resistance from Loss of a 

Putative Carbohydrate-Modifying Enzyme 
1.5. Criffitts, J. L. Whitacre, D. E. Stevens, 
R. V. Aroian 

New on Science Express Microarrays for mesoderm 

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in  December, by the American Association for 
the Advancement of Science, 1200 New York Avenue, NW. Washington. DC 20005. Periodicals Mail postage (publication No. 
484460) paid at Washington. DC, and additional mailing offices. Copyright O ZOO1 by the American Association for the Advancement 
of Science.The title SCIENCE is a registered trademark of the AAAS. Domestic individual memberrhip and subscription (51 issues): 
$1 15 ($64 allocated to subscription). Domestic institutional subscription (51 issues): $370: Foreign postage extra: Mexico. Caribbean 
(surface mail) $55: other countries (air assist delivery) $87. First class, airmail, student, and emeritus rates on request. Canadian rates 

AMERICAN with CST available upon request, CST #I254 88122. Publications Mail Agreement Number 1069624. Printed in  the U.S.A. 

ASSOCIAT~ON F O R T H  E Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of 

*,,VANCEMENT OF address to Science. P.O. Box 1811, Danbury, CT 06813-1811. Single copy sales: $9.00 per issue prepaid includes surface 
postage; bulk rates on request. Authorization t o  photocopy material for internal or personal use under circumstances not 

SCIENCE falling within the fair use provisions of the Copyright Act is granted by AAAS to  libraries and other users registered with the 
Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $8.00 per article is paid directly to CCC. 
222 Rosewood Drive. Danvers. MA 01923.The identification code for Science is 0036-8075183 $8.00. Science is indexed in 
the Reader's Guide to Periodical Literature and in several specialized indexes. 

www.sciencemag.org SCIENCE VOL 293 3 AUGUST 2001 





Daily 
coverage of 
science and 

i ce  policy by 
Science's news team 

magazine www rcirnirgnaq or^ sciencenow 
SCIENCEEXPRESS a.r~v~a$~.%cience~pi'c%,g~~~~i'gwww.sciencenow.org 

Patterns of Cene Expression During Drosophila Mesoderm Devel- 
opment E. E. M. Furlong, E. C.Andersen, B. Null, K. P. White, M. P. Scott b k x ! \ 


DNA microarrays of fluorescent Drosophila yield insight into mesoderm 

development. 


A Role for the RNase Ill Enzyme DCR-1 in RNA Interference and Germ Line Develop- 
ment in C. elegans 5. W. Knight and B. L. Bass 


The enzyme Dicer, thought to  be a key component of RNA interference, appears to  be important 

for some, but not all, RNAi effects and also for normal development of the nematode C.elegans. 


Skinny Hedgehog, an Acyltransferase Required for Palmitoylation and Activity of the 
Hedgehog Signal Z. Chamoun e t  al. 


To function properly during development, the important signaling protein Hedgehog must 

be palmitoylated at its amino-terminus, a modification apparently catalyzed by an acyl- 

transferase encoded by the skinny hedgehog gene. 


TECHNICAL COMMENTS 
Memory Consolidation and NMDA Receptors 
Reporting on experiments that used a third-generation selective knockout technique, Shimizu et al. (Re- 

ports, 10 November 2000, p. 1170) argued that memory consolidation in mice depends on reactivation of 

N-methyl-D-aspartate (NMDA) receptors in the hippocampal CAI region after initial learning. Day and 

Morris, in a comment, find "several reasons to be cautious" about the study's claims, and summarize results 

of pharmacological experiments in rats that found no effect of "NMDA receptor blockade on memory con- 

solidation." Those results, in their view, suggest that memory consolidation hinges on "posttraining neural 

activity in the hippocampus, but not synaptic plasticity," as suggested by the synaptic reentry reinforce- 

ment (SRR) model of Shimizu et al. In a response, Shimizu e t  al. assert that several "important technical is- 

sues lead us to question the accuracy" of the results cited in the comment, and that Day and Morris "may 

have misunderstood some aspects of our SRR model." 


The full text o f  these comments can be seen at www.sciencemag.org/cgi/contentlfu11/29315531/755a 

stke s tke  01WW~UV 

Perspective: Neuronal Signaling through Alternative Splicing-Some Exons CaRRE . . . 
K. 1. O'Donovan and R. B. Darnell 


Alternative splicing mediated by calcium calmodulin kinase alters neuronal channel composition. 


Perspective: New Roles for Introns-Sites of Combinatorial Regulation of CaZ+- and 

Cyclic AMP-Dependent Cene Transcription S. Finkbeiner 


lntrons can exquisitely regulate gene expression. 
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Global: Saving the Planet 
Our August feature explores careers in the environmental sciences-where opportunities 
encompass not only research in climate change, bioremediation, and biodiversity, but also 
careers in environmental advocacy, lobbying, and writing and editing. 

Canada: No Secrets-Preparing for a Startup Interview R. Wint le 


Now that you've decided to  test the startup waters, our industry insider is back to  let you 

know how t o  improve your chances of actually getting hired. 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Oxidizing Earth 

The Earth's early environment 
was relatively poor in oxygen, 

utilize, or as a colloid, which is 

Atomic Josephson Junctions much less readily used. Wu et 

843 al. (p. 847) used a new analyt- 
When two boson condensates are separated by ical technique to measure ver- 

and observations and modding a thin barrier, their phases can couple through tical profiles of iron speciation 
indicate that the rise in oxygen wave function overlap and give rise to periodic in oligotrophic waters of the 
levels did not occur until long tunneling.This Josephson Effect, long known in superconductors and North Atlantic and central 
after oxygen-enriching bacter; 
a1 photosynthesis had devel- 
oped. Catling et al. (p. 839; see 
the Perspective by Kasting) ex- 
plain the apparent disconnect 
between oxvgenation and the 

more recently in' 
superfluids, has 
now been demon- 
strated in a readily 
tunable Bose-Ein- 
stein condensate 

North Pacific. Much of the 
iron in these waters (up to 
90%) that was previously be- 
lieved to be dissolved is actu- 
ally colloidal. The limitation of 
nitrogen fixation by iron is ap- 

start of p ~ ~ t o s y n t h e s i s  by (BEC). Cataliotti et al. (p. 843) trapped a BEC in an array of optical parently much more impor- 
adding methanogenesis to the potential wells so that the barrier height between wells could be tant than had been realized 
process. Photosynthesis split controlled. A collective oscillatory motion of the atoms was ob- previously. 
water into 0, and H,, and then served between wells that is a signature of the Josephson effect. 
methanogenesis used H, to Death by Deprivation 
generate CH4 Finally, ultravio- 
let photolysis converted CH4 and 0, into CO,, O,, and H,.The es- Many hematopoietic cells die by apoptosis when deprived of spe- 
cape of H, into space allowed the buildup of 02. cific cytokines, and this process requires active transcription. Using 

DNA microarrays to identify specific genes that are transcription- 

Sticklers About the Time ally activated after cytokine withdrawal, Devireddy et al. (p. 829) 
discovered an important new player in this cell death pathway. In 

High-precision atomic clocks keep time by counting the number of a study of interleukin-3 (IL-3)-dependent murine FL5.12 pro-B 
transitions between the hyperfine levels of atomic cesium. Higher cells, they find that the gene showing maximal transcriptional ac- 
frequency standards in the optical range would provide finer time tivation upon IL-3 withdrawal is 24p3. The 24p3 gene encodes a 
intervals (femtoseconds versus roughly tenths of nanoseconds) small secreted protein with sequence motifs characteristic of 
that would not only provide greater precision for time metrology lipocalins, a large family of proteins previously linked to diverse 
but could also help constrain important physical constants, such as functions ranging from retinol transport to prostaglandin synthe- 
the fine structure constant and the Rydberg constant. Building on sis to modulation of the immune response. Addition of 24p3 to 
recent technological advances in generating optical-frequency the culture medium induced apoptosis of a wide variety of leuko- 
combs, measuring absolute optical frequencies, and trapping and cytes, and apoptotic sensitivity appeared to be determined by the 
cooling single ions to extremely low temperatures, Diddams et al. presence or absence of a cell surface receptor for 24p3. 
(p. 825) developed an optical clock based on an ultraviolet transi- 
tion of a singletrapped mercury ion. They demonstrate time preci- 
sion better than that of existing atomic-clock standards. 3 

The Lowdown on Noses 
Nostrils and noses, and more generally the role of smell and extent of 
air exchange, play a large role in the behavior of many vertebrates. 
Understanding the role that smell played in dinosaur behavior has 
been problematic because of the lack of direct fossil evidence for 
these fleshy structures. Witmer (p. 850; see the cover and the news 
story by Stokstad) has made comparisons of nostril positions in living 
animals to conclude that dinosaur noses were not located to the rear 
of the bony nasal opening and high on the face, as has been generally 
thought, but low on the face just above the upper jaw. This position 
now seems to apply generally across reptiles, birds, and mammals. 

Dicing Developmental RNA 
Small noncoding RNAs, such as the -21 nucleotide (nt) let-7 RNA, 
regulate the developmental timing of the nematode ~aenorhabditis 
elegans. These RNAs are highly conserved in many bilaterally sym- 
metrical organisms, including humans. The similarity in size between 
the let-7RNA and those generated during RNA interference (RNAi), in 
which RNA blocks gene expression, has led to the suggestion that the 
two may be linked. HutvAgner et aL (p. 834; see the Perspective by 
Ambros) now show that the enzyme Dicer, which is implicated as the 
ribonuclease involved in the generation of the small 21- to 23-nt in- 
terfering RNAs in RNAi, is also responsible for cleaving the putative 
-70-nt let-7precursor to generate the let-7RNA. 3 

A Matter of Timing 

Ironed Out Covalent modification of the amino-terminal tails of the core his- 
tones (HZA, HZB, H3, and H4), the proteins that make up the bulk 

Iron is an essential element in regulating marine phytoplankton of chromatin in eukaryotes, play an important role in modulating 
growth, and even where iron is present, its bioavailability depends chromatin function. For example, acetylation of histone tails plays 
on whether it exists in dissolved form, which is easy for algae to a role in transcription, and phosphorylation has been implicated in 

1 3 Published online in Science Express 
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chromosome condensation.The role of histone methylation has been less well character- 
ized. Wang et al. (p. 853) now show that the enzyme PRMTI (a protein arginine methyl- 
transferase) methylates the Arg3 residue in H4 tails in vivo. Methylation of Arg3 en- 
hances subsequent acetylation at lysine residues 5, 8, 12, and/or 16 by the histone 
acetyl-transferase p300, but prior acetylation of these residues inhibits methylation, 
which suggests that the different modifications are coordinated temporally. Furthermore, 
H4 methylation facilitates the activation of transcription, providing further evidence for 
a histone "code." 

News from the Resistance 
The commercialization of transgenic plants that express toxins from Bacillus thuringiensis (Bt) 
has spurred a number of groups to search for the genes responsible for resistance (see the 
news story by Stokstad). Cahan et al. (p. 857) combined genetic mapping in a laboratory- 
generated resistant strain with knowledge of Bt-binding proteins in other species and identi- 
fied a member of the cadherin superfamily, HevCaLP, as a candidate resistance gene in the to- 
bacco budworm. Criffitts et a1 (p. 860) have harnessed the power of genetic analysis in the 
model organism Caenorhabditis elegans to show that lack of-expression of a gene encoding a 
potential $-1.3-galactosyltransferase in the intestine resulted in resistance to the CrySB toxin. 

A Repeated Theme 
The causative genetic defect of myotonic dystrophy (DMI) was identified in 1992 as an ex- 
pansion of a CTC repeat in the 3' untranslated region of the dystrophia myotonica-protein ki- 
nase gene (DMPK) on chromosome 19q. Subsequent genetic testing revealed the existence of 
a clinically similar but genetically distinct form of DM, DMZ, linked to chromosome 3q. Liquori 
et a1 (p. 864; see the Perspective by Tapscott and Thornton) now show that DM2 is also caused 
by expansion of a repeat sequence in a noncoding region of a gene, specifically, a CCTC repeat 
in intron 1 of the zinc fingerprotein 9gene.This discovery provides compelling support for the 
hypothesis that repeat expansions expressed only at the RNA level can be pathogenic. 

Neocortical Building Blocks 
Is there precise connectivity in the highly 
complex neocortex, or do neurons make ran- 
dom contacts with each other? Kozloski et al. 
(p. 868) addressed this problem by applying a 
new method for identifying connected neu- 
ronal pairs. They observed extreme specificity 
among local synaptic circuits in layer V of the 
primary visual cortex. Cells strongly activated 
by corticotectal pyramidal neurons fell into a 
small subset of the many cell types found in 
this cortical layer, and the relative position of 
these targeted neurons appeared determined 
in different animals. The authors suggest that 
these stereotyped cortical microcircuits are 
controlled by early events during neocortical 
development. 

The Appearance of Drug Resistance 
STI-571 is a new cancer drug that has shown remarkable efficacy in patients who are in the 
early stages of chronic myeloid leukemia (CML).The drug inhibits the Abl kinase, which is con- 
stitutively activated in CML patients because they carry a characteristic chromosomal 
translocation that fuses the ABL gene with the unrelated BCR gene. Patients in whom CML 
has progressed to a stage called blast crisis respond to STI-571 initially, but then develop resis- 
tance. Corre et aL (p. 876; see the 22 June news story by Marx) studied nine patients who had 
relapsed after STI-571 treatment and found that all nine showed reactivation of the Bcr-Abl 
signaling pathway. Six patients had acquired the same amino acid substitution in the Abl ki- 
nase domain-a change predicted to alter interaction of the kinase with the drug-and the 
other three showed BCR-ABL gene amplification. Identification of the mechanisms res onsi- 
ble for STI-571 resistance may facilitate the design of next-generation drugs for CML & 
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> STEROIDS 

> ENZYME ACTIVITY 

I > / NITRIC OXIDE 

MULTIPLE FORMATS: 

/ > / COLORIMETRIC 

/ > / FLUORESCENT 

/ > / CHEMILUMINESCENT 
I 

LEARN MORE Af: 

Size Does Matter 
Assay Designs, Inc. is proud to introduce ImmunoSetsTM, bulk 

immunoassay reagents for HTS systems. Whether you have 

1,000 or 100,000 samples to analyze, ImmunoSetsTM will help 

you get fast, reliable results. Assay Designs provides complete 

assay development services for the biopharmaceutical and 

diagnostic industry. Our experience in assay development 

allows us to develop convenient and robust assays to fit your 

applications. Our stable, liquid reagents can be packaged in any 

size, allowing any number of samples to be analyzed with 

minimal intervention. Assay Designs offers multiple reagent 

systems for heterogeneous and homogeneous assays in semi- 
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PanoramaTM-The best view for gene expression analysis. PanoramaTMGene Arrays 
provide a reliable, semi-quantitative and easy-to-use platform for expression analysis of 
hundreds t o  thousands of genes simultaneously. 

Microbial: Complete microbial genomes, Easy-to-use: Utilization of standard 
representing all ORFs. radiolabeling and hybridization techniques 

makes genome expression profiling possible
Mammalian: Current and comprehensive. in any molecular biology lab. 

Efficient: Use as little as 1 pg total RNA for Cost effective:Stripand re-probe for 
probe preparation with optimized cDNA multiple use. 
labeling primers. 

Visit our web site for a complete listing of the comprehensive genes represented on 
PanoramaTMGene Arrays. 

For more ~nformation,call 1-877-710-1503 or visit our web site at wwwsigma-aldrich.com/arrays 

Panorama Human Gene Arrays 
Human Cytokine 
Human Apoptosis 

Panorama Mouse Gene Arrays 
Mouse Cytokine e 
- 514 Genes 
Mouse Apoptosis 
- 243 Genes 

Panorama Microbial Gene Arrays 
Complete Genome Representation 

E. coli 
B. subtilis 
H.pylori 
M. tuberculosis Q D  
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Need a hand with your lab reports? 

Actually, with the web-enabled NuGenesiP Scientific Data Management System you won't need much help at all. Now 

you can forever dispense with cumbersome manual report preparation methods. Instead, using all your lab data and 

any other printable electronic files, you'll easily create electronic reports in your favorite word processing, spreadsheet 

and presentation applications-in minutes instead of days. Find out how to give yourself more time for science. 

Visit www.nugenesis.com/key or email info@nugenesis.com. 

IVuEnesbm02001 NuGenerr Technologies Corporoton A r g h t i  TECHNOLOGIES 
reserved NuGeneis r regslered lrodemork andNuGenepi Technoiogeio I S  a trodernork of NuGeness 
Technologes Corporaton More Science. Less Paper. It's About Time: 
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BioSource International offers over 70 species-specific ELISA kits for 
Cytokines * Chemokines Growth Factors 

Hormones Signal Transduction and Neurobiology markers 

Nioiol l l-r c :Ii l \ ' t rut  trt]cJ< 

* Sample size efficient, 5 100 pL per sample 

Convenient single standard curve for quantitation of all sample types 

Consistent lot-to-lot performance ensures minimal variation in results 

Species-specific kits- Human, Mouse, Rat, Monkey, Swine and Bovine 

Referenced in peer-reviewed publications 

Standards calibrated to NIBSC (when available) 

Sa~??pleHsu~?al.?ELISA Specifications 

Hu IFK-y KHC4022 <4 pg/mL 50 pL 3 1% 

Hu TKF-a KHC3012 1 7 pg/mL 100 pL 6 2"/0 

Hu IL-8 KHC0082 <5 pg/mL 50 pL 6 3"/o 

Hu IL-6 KHC0062 <2 pg/mL 100 pL 10 4% 

Hu IL- l f i  KHC0012 1 pg/mL 50 pL 9 4% 

Hu IL 4 KHC0042 <2 pg/mL 100 pL 1 8%1 

Hu IL 10 KHCOlO2 <1 pg/mL 50 pL 4 6'6 
Catalog K tor 2 plate kits 

Experienced manutacturlng tor nearly 20 vears 1'15rt / ~ r o s o ~ ~ r c e c o r nf o r  ( I  1 1 5 t  O , + F I I ~ , ~P I O ~ ~ L I C ~ F  

BioSource EliSA ktts are validated h r  ineasuring ipecies-specific seruii~,plasina 
culture supernatant and other buffered solutions found in scientific researcl~. 

For research u>eo n i ~  

m> BOOSOURCE< -INTERNATIONAL 



ave to wait 
148 hours 

ProteinTransfection 
There is no need to  wait 24-48 hours for gene expression from 
a transfected plasrnid. CHARIOT is a revolutionary new transfection 
reagent which bypasses normal transcription-translation associated 
with transfected gene expression. CHARIOT allows the researcher to  
efficiently transfect a variety of cell lines with: 

Peptides Proteins .Antibodies 

P for gene expression? 

CHARIOT is simply mixed with the peptide, protein or  antibody 
of interest and allowed to  form a non-covalent complex, which 
is added to the cells. CHARIOT is serum independent and 
transfection occurs within 2 hours. 

Applications: 

in vivo delivery of antibodies,enzymes, regulators 
delivery of inhibitory peptides 
organelle labeling 
protein half-life studies 
transient complementation studies 

cells usini! anti-actin antibody 
delvered by CHARIOT. 

FIG. 2 Cells are fixed 

FIG. 3 CHARIOT delvery o f  a I 0  kDa proten, labeled 
w ~ t hIucfer yellow at the C-term~nus,t o  the nucleus of 
human fibroblast (HS68)cells Cells are not fixed. 
(70% transfection efficency after 30 mln incubation) 

FIG.4 CHARIOT delivery o f  a I 19 kDa 
P-galactosidaseprotein into COS cells. 
Cells are fixed and stained 2 hours 

CHAR1OTAdvantages 
Q Allows for the transfection of 

peptides, proteins and antibodies 

@ Can be used t o  study living cells, 

no fixing required 

@ Serum independent 

@ No need t o  generate 

fusion proteins 

Fast and efficient 

@3 Non-cytotoxic 

Ci Non-covalent complex 

For more information, visit our website: 

www.activemotif.com 

Or call: 
NorthAmerica Toll Free 1.877.222.9543 Direct 760.43 1.1263 
Europe Toll Free 00.800.222.95430 Direct 322.653.000 1 
Japan Direct 03.5684.1622 
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GenePORTEa' is the only transfection reagent that utilizes the unique Direct 
Hydrophilic Conjugationm(DHC) technology for optimized DNA delivery. Unlike 

3500
other transfection reagents, GenePORTER contains a mixture of differentially 
modified cationic lipids generated by DHC chemistry to allow superior 3000 

mL2K reagent
transfection efliciency (Figure 1). = 2500 

B Q ? ~ ~ vW@SU!*S. Now with the newest addiuon to the GenePORTER famly, 0)V) 

u 2000 
GenePORTER 2, you can enjoy even better results. GenePORTER 2 offers: = 

VI

Q 1500
Highest ef?icaencies tn5ard-t;i-tragssfeet ce41 !sees -u4 I000 
Robust resuiis wrt9 cells 1:nes dsed Par nrrstern express1Jn a 

500 

Exce!ienf per4orrv31-:e ~wtirfr0" :v t!:~,: seib~n 
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Figure 1. Comparison ot GenePORTER 2 reagent with 

Guaranteed 8n.;si!@,To make it easier for you to take advantage of the LIPOFECTAhlINE 2000 reagent 

revolutionary GenePORTER 2 transfection reagent, we offer a risk-free, money r 
back guarantee for a limited timem*.Call and order GenePORTER 2 transfection Reagent

I 75 reactions Cat. #T202007 
reagent today. The results will make you smile. 

1 150 reactions Cat. #T202015 
750 reactions.. Cat. #T202075 

Fax ~ 5 9 - & ~ ~ - ? ~ $ ~  'l'.ittni pmtllnp 
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Between DISCOVERY 
and MARKET is 

Cambrex -we provide the competitive advantage 
that you need to provide others with the advantage 
they need in life. 

Whether working on a single step in a drug's 
development or taking a drug from discovery to 
commercialization, Cambrex can interface 
seamlessly as your outsourcing partner. 

We have focused our Life Sciences capabilities to 
better serve the needs of our customers. Our 
pharmaceutical and biosciences experts, 
supported by the Cambrex Center of Technical 
Excellence, provide a total resource to help you 
develop and manufacture therapeutics faster. 
For more information call 201 -804-3060 or 
fax 201 -804-3045. 

-Cell Biology Products, Stem 
Cells and Bioassay Services -Regulatory Support 

-Molecular Biology Products -Project Management 

-Endotoxin Detection and -Broad Spectrum of Organic 
High Throughput Screening Chemical Synthesis 

-Biofermentation, Enzymatic -Process Development 
and Chiral Synthesis and Optimization 

A Life Sciences Company 
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Need an easy way to clean-up PCR+products, espec~ally before sequencing? Without using a column 	 ;p~*~;;;P,";;~,",";d$rk8 
using Exonuclease of USE Corporation EIDSAP-IT and theor beads? And, without losing product? USB has a solut~on. Just EXO~AP- IT '~*  I 	 ~r@se'RedbScOverthechem!stiyare 

Uadernarksof USB Capwalion 

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes In one 

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your 	 USB Corporation 
2611 1 Miles Road 

PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents. 
Cleveland, OH 44128 
800.321.9322To purchase outs~de the U-tlted States, please contact USB's authortzed distributor, Amersham Pharmac~a B~otech 

Please vis~t our webs~te at www usbweb corn for reg~onal lnforrnat~on www.usbweb COm 
Circle No.31 on Readers'Service Card 

t The PolymeraseCham R e a c m  IPCR) 1s oovered by Patents owned by Roche Molecular Systems and F nonrnann Ls Roche Ltd *Paten1 pending on product The methodd use IS  covered by the lollwlng patents 5 758 285 and 5 741 676 





Red-hot features and ice-cool reactions 
Samples and reagents often have to be temperature-controlled 

constantly and with the utmost precision on the lab bench. Eppendorf 

has given this requirement top priority and developed the Thermostat 
plus, a compact bench-top device for a wide spectrum of applications 

~na temperature-control range from -5 "C to 99 "C! In addition to single 

temperature-control and no time limit, both the temperature and the 

run tlme are individually programmable, which means that you can auto-

matically run up to four temperature levels and four time phases in 

succession. The integrated RS 232 interface can be used to control 

your Thermostat plus and to record its results in accordance with GLf? 

The perfect insulation of the thermoblocks guarantees precise 

temperature control. What is more, there IS no risk of burns to users' 

hands as the tubes can be removed easily at all times, even during the 

temperature-control process. Of the six exchangeable thermoblocks 

which can be used with the Thermostat plus, five have the same design 

as those for the Eppendorf Thermomixer comfort. Another compatible 

partner IS the IsoTherm-System" with ~ t stailor-made racks and cool 

packs. And the universal CombiBox thermoblock transforms the 

Thermostat plus into a temperature-stable reagent depot, with space 

for individual tubes with a height of up to 60 mm. 

Eppendorf Thermostat plus: A red-hot tip for every lab! 

Exact temperature control of 

all commonly used lab tubes 

Temperature-control range 

from -5 "C to 99 "C 

Autoclavable, non-freeze racks 

with 24 numbered positions 

facilitate rapid handling of all 

samples 

. 
In touch with life 

Exchangeable thermoblocks: 

-for 24 x 0.5 ml, 1.5 ml or 2.0 ml 

micro test tubes 

-for microtiter plates with all well 

forms, incl. deepwell 

plates 

- for headspace tubes and other 

lab tubes (011-12 mm, height 

30-76 mm) % 
- ComblBox for tubes of : 

various shapes and a height D 
F 

4-

of up to 60 mm u 
??-
I? 
m 
2 
m 

Eppendorf AG . 22331 Hamburg . Germany . Phone +49 40-53801-0 . Fax +49 40-53801-556 . e-mail: eppendorfQeppendorf.com . Internet: www.eppendorf.com 

Br~nkmannInstruments, Inc. . One Cantiague Rd..  Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 . Fax 516-334-7506 

e-mail: info@brinkmann.com. Internet: www.brinkmann.com 
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Visit us on the Web at discoverbio-rad corn Call toll free at 1-800-4BlORAD 
(1-800-424-6723), outside the US,contact your local sales ofice 
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Pleasesend me 
informationabout 
the following topics: 

2002 Meeting 

Exhibiting at Meeting 

a Student Session Aide 

o Call for Posters 

o AAAS Membership 

Mail: AAAS Meetings Department E-mail: 
1200 New York Avenue, NW aaasmeetingQaaas.org 
Washington, DC 20005 

Affiliation 

Address 

City State Zip 

Country 

Phone Fax 

E-mail 
\ -,------,-,---,,-,,----------------------------------------------------~ 

w b w  For complete program details, visit: www.aaasmeeting.org 
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Justadd 
Genomic 
DNA. 

Introducing 

Turn-Key Genotyping...No PCR Required! 


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

lnvader 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 wil l  increase 

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

unparalleled by conventional methods. 

Call Us Today! 

Invader" MAP (Medically 
Associated Panel) for SNPs 
and mutations associated 
with: 
@ Cardiovascular Disease 
@ O T ~ C O ~ O ~  

lmmunalagy  
Metabolic Disorders 

* Meurolagicai Disorders 
@ Musculoskeletal Disorders 
* Endocrinology 
@ Other Genetic Diseases 



Find One In A Billion! 

Construct and  Screen Very Large Libraries Rapid Growth, Versati le Elution 
o f  Peptides or Proteins * Fast phage rep l i ca t i on  a l l ows  t w o  rounds o f  a f f i n i t y  

Clone (DNA or pep t i de  t o d i n g  sequences se lec t ion per  day 
Compat ib le  w i t h  OrientExpressTM (DNA synthesis T 7  phage are s tab le  t o  t r e a t m e n t  w i t h  SDS, alkalai ,  sal t ,  
and  d i rec t i ona l  c l on ing  systems reduc ing  agents, and  chaot ropes 

Aff in i ty  Select Using Immobi l ized Ligands 
ELlSA p la tes  
Agarose 
Magne t i c  beads 
And more 

High, Medium and Low Copy Number Display Options 
High  t o p y  pep t i des  

415 cop ies lphage b Up t o  50 aa 
* M i d  copy pep t i des  & p ro te ins  

5 -15  cop ies lphage  b Up t o  1200  aa 
Low copy pep t i des  & p ro te ins  

0.1-1 copy lphage  b Up t o  1200  aa 

flNovagenm I For more information: 
www.novagen.com 

US and Canada 800.526.7319 
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A B r ' r ~ l i lq/ C,V Bfosciences, l i f r  

An yffiiruie o / ' M e r i k  K G o A ,  D a r ~ n s l a r l l .Germri i?)  

8 0 0 , 5 2 6 , 7 3 1  9 
Germany 0800.6931.000 The n s e l e r t  System is covered by US Patents 5,766,905: 5,223,409; 

5,403,484,5,571,698: and other patents pending. The system 1s sold for 
UK 0800.622935 research use only. Any commerclal use ol the l7Select System, ncuding 

the d~scoveryor development of commerclal products. requires licenses 
or your local sales office from Dynax Corp and Novagen 



Gregor Mendel 
didn't make the rules. 

He just helped 
explain them. 

--\A? 
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/ 	 Likewise, we at Molecular Mining can help you make sense 

of your expensive, hard-won experimental data. Because some- i' -- -- .- 1 
/ 

times you need a little more than shrink-wrapped sohare .  
/ d 
i 


The key is collaborativepartnership. 

And Molecular Mining is your partner. Our collaborative 

services are based upon decades of advanced computational 

and biomedical expertise -and complemented by a propri- 

etary suite of tools and methods. So whether you seek a highly 

customized solution to a complex problem, or a dose of clarity 

in a daunting dataset, Molecular Mining can make it happen. 

Gene expression, proteomics, tox, SNPs, HTS. No one is 

better equipped to help you reap maximum value 

from your data. 

Because as Gregor Mendel showed 

us, it's not just the data . . . 

MOLECULAR it's how you look at it. 

M I N I N G  www.mo~ecu~armining.com 

T H E P O W E R O F P R E D I C T I O N 
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What if you were able to quickly knock 
out potentially toxic compounds? 

* 
C a cliac t o x i c i t v  

Take dead aim with the GeneExpress ' ToxExpress'" Module. 

A gene expression-based system for predictive toxicology. 


Tile ToxExl>rcssr" hlorlule is a gene cxprcssion-ba~erl sy\teni tor pre~d c t i ~ etoxicolog~.A sy\ ton t h ~ t  11 .o\ i0c.s rnorc 

precise itlen~iiic,ition o i  ootentiallv toxic compountl\. A 5ystcni that enables scientists to eipcrirncnt in 5ilico ~ i l h  
data i ro ln  a I)rodtl 1,111xc ot toxin-trr,itctl Al l  derived an eutencicc toxicolog\ l ioreposilor\.~~~\LIc\I.  tom 

Al l  enhancctl In po \ . \ c r i ~~ I  o l ink gene euprec\ion cii,insr\ clinic;llanahtical tool\ that a110~1, inve\tigator$ ~ i f h  
chcmistr) ‘inti histol>,ltIiologc rcs~ll t \ ;  gt3ncr,1Ic and c oml,artb c hatigcs 111gene cupri.ssion Icvt.1s l)thtnccv~ control nri(l 

toxin-lreatecl saliiplcs: anti ex,iminc \zlierc gene1\ of interest aiiect m .I'~bolic and rcgul,ilor\ p , ~ t h ~ ~ , i \ -  . 

t o r  n iorr  i i ~ i o r ~ ~ i a l i o t ~ .  c<IIII->iOlt-(,ENlI O(,l( , \kit ;<I \\\\\\,;i~tlelogit .( 1111,o r  c t ) ~ i L ~ ( l  (;viiv\OLII- I oxi( I<kbprts r t i l , ~ i ~ \ c  



STKE PUTS YOU 

ON THE RIGHT PATH 


With standard features 
like Connections Maps, 

Whether you are in an aca- 
demic or industrial environment, 

STKE is updated weekly and 
provides the perfect combina- 

subscription information, or 
contact AAAS at (202) 326-6417 

Protocols, Reviews, and Perspec- STKE will suit all your needs. tion of quick summaries and or membership2@aaas.org. 

tives, plus an extended list of Even if you're not specifically full text access to research No one can know where new 

helpful e-tools like personaliza- involved in the field of signal papers from 23 publishers and insights in signal transduction 

tion options and interactive transduction, we offer special over 40 respected scientific might lead you, but STKE will 

letters, Science's STKE puts you features and options spanning journals. To subscribe to STKE, help you find the right path. 

on the right path for all the latest multiple biological disciplines. or for more information, visit 

signal transduction knowledge. f lKE at www.stke.org and click 

You're on the rightpath'" 

SIGNALTRANSDUCTION ENVIRONMENTKNOWLEDGE 
a product of Science and Stanford University Libraries 
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Seize the technology 
advantage 

Biacore's surface plasmon 
resonance (SPR) technology 
solutions span the drug discovery 
and development process. 

One technology integrating and 
streamlining your R&D, 
providing unique, high quality 
functional data on biomolecular 
interactions enabling you to 
rapidly select and prioritize high 
value targets and compounds. 

With solutions ranging from 
cutting edge instrumentation 
to the new TecEdge" priority 
technical consultancy and 
early access program, Biacore's 
technology adds function 
to structure and value 
to knowledge. 

The fast track to achlevlng real 
competltlve advantage 

* 	Optimize target identification 
Accelerate compound selection 
Fast track critical R&D decisions 

* Target your finite resources 
Increase the value of your 
pipeline 
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