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In the plant Arabidopsis, light 
captured by the photoreceptive 
molecules cryptochrome and 
phytochrome regulates devel- 
opment through a signaling 
pathway containing SUBI, a cal- 
cium-binding protein. The SUB1 
protein is enriched around the 
nucleus (dark blue) in plant cells 
transfected with a SUBI-GUS 
fusion protein. Cell nuclei are 
shown in turquoise (magnifica- 
tion, ~1600). [Image: H. Guo and 
T. Modder] 
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Focus on Graduate 
Programs: this ad rupple-
ment will discussthe growing 
trend in nontraditionalgraduate 
programs, providingperspec. 
tives from educators and advice 
far students. Look for it in the 
26 Januaryissue. 

Functional Genomics: 
this ad supplement will review 
the techniques and technologies 
that will allow researchers 
to decipher the functions of the 
30,000 plus human genes. Look 
for it in the 26 Januaryissue. 

www.sciencemag.org SCIENCE VOL 291 19JANUARY 2001 



New England Biotabs provides researchers with the largest 
selection of recognition sequences for genome mapping 
projects. Bur recombinant &base cutters offer exceptional 
purity, less lot-to-lot variation and unmatched value. 

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. 

www.neb.com 

m New EnglandBiolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978)927.5054 Fax (978)921-1350 email: inWneb.com 
Waw Enplrnd Biolabs Ud,, CInada Tel. (800)387-1095 (905)672-3370 Fax (905)672-3414 email: info@ca.neb.com 

m New EnplaqdBiolabs GmbH, Gannany Tel. 0800/BiOLABS (0)69/305-23-140 Fax 0800/BIOLABX (0)69/305.23-148 email: info@de.neb.com 
8 New EmglandBiolabr (UK) Ud. Tel. (0600)3 84 86 (01462)420616 Fax (01462)421057 email: info@uk.neb.com where scienceis the priority 

DISTRIBUTORS: Argentina (11) 4816-0820; Australia 107) 5594-0299; Belgium (0800)l 9815; Brat11(011) 36669565: Gh~na21-6495-1899; Czech Rep. 0800 124683; Denmark (39) 56 20 00, Finland (9) 584-121, 
France 11) 34 60 24 24; Greece (01) 5226547; Hong Kong 2648-9888; India (542),366473; Israel (U8) 9366066: Italy 102)381951; Japan 103) 5820-9408; Korea (02) 556-0311; Mexico (5) 678 1931; Netherlands 
10331495 00 94. New Zealand0800 807809; Norway 23 17 60 00; Singapore 4487927. Spain (93) 401.01.73; Sweden (08) 30 60 10; Switzerland(061)486 80 80; Taiwan I02128802913; Venezuela 1212653386 

Circle No. 9 on Readers'Service Card 



S U M M A R I E S  OF R E S E A R C H  IN  THIS ISSUE 

s WEEK N Science 
edited by Phil Szuromi 

Ellipsoidal 
Colloidals 

One approach for making col- 
loidal particles is to use crys- 
tals of colloidal particles as 
templates. The intervening 
space can be fi l led wi th a 
polymer, and upon removal of 
the original colloid, used as a 
template to make particles of 
other materials ' that may 
have interesting magnetic or 
optical properties but that do 
not readily form uniform col- 
loidal particles in a particular 
size range. Jiang et al. (p. 453; 
see the Perspective by Mal- 
louk) demonstrate this ap- 
proach in a general way for 

Biological Insulators 493 Insulators or chromatin boundary elements 
are specialized chromatin structures that 

447 regulate gene activity. These structures 
495 block the action of transcriptional enhancers or silencers 

when located between the gene regulatory element and 
the gene's promoter. Two studies, performed by Cai and Shen 
(p. 493) and Muravyova et al. (p. 495), used Drosophila genet- 
ics to examine the mechanism of action for insulators. Experi- 
ments in which insulator copy number and position were al- 
tered indicate that in- 
sulators are likely to 
affect enhancer-pro- 
moter interactions by 
stimulating the for- 
mation of chromatin 
loop domains through 
the interaction of 
protein-bound insula- 

Little Green Lines 
on Venus 
Optical emissions from solar 
irradiation of planetary at- 
mospheres produce distinc- 
tive line emissions that can 
be used to  understand the 
composition and dynamics 
of the atmospheres. In par- 
ticular, a common transition 
of atomic oxygen produces a 
green line emission that can 
be used to estimate the den- 
sity of oxygen atoms. Venus 
does not have a green line 
emission based on observa- 
tions by the Venera and Pio- 
neer missions and model 
studies which suggested that 

metals, oxides, and polymers tor complexes. A review by Bell et al. (p. 447) highlight recent the atomic oxygen transi- 
using a polymer template. research on the structure, function, and regulation of a wide tions were quenched by col- 
They also show that the poly- range of insulators. lisions with carbon dioxide. 
mer can be deformed uni- Slanger et al. (p. 468) used 
formly in one direction so the high-resolution echelle 
that ellipsoidal particles with axial ratios up to 4 can be made. spectrograph on the Keck I telescope to obtain spectra of the 

atmos~here of Venus and detected a strong ereen line emis- 

G ~ ~ - P ~ ~ ~ ~ ~~~~~i~~ at the structural ~~~~l sion. T ~ U S ,  models of the abundance and dyn;;rks of oxygen in 
the venusian atmos~here will need to be refined. 

Ultrafast dynamics of chemical reactions, which can be initiated 
by femtosecond laser pulses, are usually probed indirectly, such 
as by vibrational or mass spectroscopy. Direct structural studies 
of such processes, as can be obtained with x-ray diffraction, are 
usually limited to crystals or surfaces. lhee et al. (p. 458) now 
report on results obtained with an ultrafast electron diffaction 
apparatus for gas-phase reactions of small molecules. They 
characterized the stepwise elimination reaction of haloethane 
and the ring opening of a cyclic hydrocarbon. The latter case 
shows that heavy atoms are not necessary in order to obtain 
useful ultrafast electron-diffraction data. 

Entanglement in a Quantum-Dot Molecule 
Potential .solid-state schemes for quantum computing are of 
interest because these implementations offer the possibility of 
scale-up and integratian. Bayer et al. (p. 451) describe results 
on a vertically coupled pair, or molecule, of single quantum 
dots. Under optical excitation and an applied electric field, a 
coupled electron-hole pair (exciton) is created on the molecule 
with just four possible arrangements for the electron-hole pair. 
When the dots are coupled, the excitation spectrum differs 
from those for the single dots. Entanglement between these 
possible exciton states manifests itself as an energy splitting in 
the excitation spectrum. Moreover, the energy splitting in- 
creased to 40 millielectron volts as the dot separation was re- 
duced to 4 nanometers, which indicates that room-tempera- 
ture operation may be possible. 

Depleted Polar 
Tropospheric Ozone 

When the Arctic sun rises after the long polar night, surface- 
level ozone can become severely depleted. Laboratory studies 
have suggested that this depletion results from a catalytic pro- 
cess initiated by bromine release from gas-phase precursors 
like Br,, HOBr, or BrCI. Foster et al. (p. 471) now report in situ 
measurements of Br, and BrCl in ambient air at the surface of 
the snow in the Canadian Arctic. Increases in the concentra- 
tions of these species were tightly correlated with ozone de- 
pletions. The absence of Cl, indicates that BrCl is the dominant 
source of photolyzable chlorine in the polar regions, contrary 
to what had often been assumed. 

Tracing Horse Pedigrees 
Archaeological evidence suggests that the horse was domesticat- 
ed about 6000 years ago in Central Asia, with major conse- 
quences for human civilization. Was domestication achieved us- 
ing individuals from one or a small handful of wild populations, 
or using multiple wild populations over a wide area and time 
span? Vila et al. (p. 474; see the news story by Pennisi) used mito- 
chondrial and microsatellite markers to quantify genetic variation 
in modern horse breeds and from wild horse remains 12,000 to 
28,000 years old. These results show that the modern domestic 
horse population was founded by a diverse array of matrilines, 
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implying multiple ancestry and possibly a period of extensive taming from wild popula-
tions. The interaction between humans and horses may have long preceded the first 
morphologicalevidence of domestication. 

Kept in Line 
In some cooperative animal societies, breeding is distributed unevenly across the adult 
females, such that only a few dominants reproduce while the remainder are "helpers." 
Different models have been advanced to account for this "reproductive skew," but have 
proved difficult to test unequivocally. In a 7-year study of meerkats in southern Africa, 
Clutton-Brock et al. (p. 478; see the Perspective by Koenig and Haydock) find that sub-
ordinates will only breed when beyond the control of dominant females. They find no 
evidence for the alternative hypothesis that dominant females periodically allow subor-
dinates to reproduce in order to retain their services as helpers. 

GaugingRain 
Understanding the patterns and mechanisms of ecosystem responsivenessto climate 
variability is fundamental to any attempt to predict ecosystem response to climate 
change. Traditional views of plant production in ecosystems have held that interannual 
variability of production should correlate directly with variability in precipitation.A 
long-term study of 14 different ecosystems in the United States, spanning a range of 
precipitation from 250 to 1400 millimeters per year, indicatesthat the pattern is more 
complex. Knapp and Smith (p. 481; see the news story by Kaiser) show that variability 
among years in production is not associated with variability in precipitation, and that 
the sites with the highest variability in precipitation do not exhibit the highest variation 
in production.They propose that the variability in productiondepends on an interaction 
between precipitation and growth potentialof plants. 

New Ideas on an Old Remedy 
The beneficial effects of administering intravenous y globulin (IVIC) in a range of 
illnesses have long been recognized, yet at a mechanistic level this treatment has 
remained poorly defined. One of the major applicationsfor lVlC is in the treatment 
of immune thrombocytopenia (ITP), a disease in which platelets are excessively re-
moved from the circulation by phagocytic cells through an antibody-dependent 
pathway. In their study of a mouse model of ITP, Samuelsson et al. (p. 484; see the 
Perspective by Lin and Kinet) present convincing evidence that the effects of lVlC 
are mediated by inhibitory Fc receptors. The exposure of the inhibitory Fc receptor 
pathway in a proven therapeutic setting is likely to set important clinical prece-
dents in the treatment of inflammatory disorders. 

SettingSome ClocksAhead 
Animals have numerous circadian clocks in peripheral organs that are thought to be 
driven by the light-entrained "master" clock in the hypothalamus. However, Stokkan et 
al. (p. 490) show that this master-slave relation is not so clear. The authors engineered 
rats to express the luminous molecule luciferase so that they could easily monitor the 
animals' clocks in vivo. When the rats were put on an altered feeding schedule, the liver 
clock-but not the brain clock-was rapidly entrained to the new feeding times. 

StartingOff Correctly 
For accurate protein synthesis, the initiator transfer RNA (tRNA) must be base-paired to 
the messenger RNA start codon in the P site of the 305 ribosomalsubunit. In prokaryotes, 
this is achieved in an initiation complex that also has three initiation factors (IFI, IF2, and 
IF3) bound. Carter et al. (p. 498) have determined the crystal structure of a complex of IF1 
and the 305 subunit. The A site appears to be sterically blocked by IFI, which, together 
with IF2, may be involved in the correct positioning of initiator tRNA in the P site. Local 
structural changes caused by IF1 binding induce conformational changes in regions of the 
30Ssubunitthat contact the 50Ssubunit in the intact ribosome. a 
a Published online inSciencexpres 

I 
Scientific Graphingand Analysis Software 

rport grapns 
as TIF, EPS, 
JPEG and 

www.sciencemag.org SCIENCE VOL 291 19JANUARY2001 
-

Circle No.14 on Readers' Service Card 



,'jf:p,*:g
Your ---Clitsrkn ael. A 43- Oep.dd( kry Othrw MkdOd. . .;;;fl;sA 

,- LT;lg<2
sets the new standard for precast gel systems, exceeding all previous performance standards for '$;n:y<fbxa;., 

precast gel electrophoresis. Easy-opencassettes and the patented leak-free design ensure unsurpassed quality + s - ~ ~ ~ , ,  
and reproducibility, while highly visible wells simplify gel loading, further accelerating throughput. Have a question '$89 

> * yw++$ t Y ~ X  
or want to set up a demo? Contact your Bio-Rad representative or sign up at ~ . b l o - r e d . c O m ,  k;;$&& 

-7 -? *'*?-;,? S,V$*& 
4&;:" " ' -. -.z*qy, ,"<-*;.-:r;V*$&p,.*r,;;-' ..%&q?@ ,-' .:;,+Lx 

,; ;yrt;< 5h ;'!,;:5c$T,&.3~L&:g;:?if 2y;:2-$j+:,;.r,?,< ,, 1 -:-542% 

Wsit our Life Science web site at discove~bio-rad.com. 
Call toll free at 1-800-4BIORAD(1-800-424-6723);outside the US,contact your local sales office. 

Circle No. 4 on Readers'Service Card 





We develop innovative pharmaceuticals for the treatment of cancer. 

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

Millions of people are diagnosed with cancer every year. This disease hampers 

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

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

breast, lung and colorectal cancer. Our scientists are utilizing new technologies, including gene 

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

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

people a better chance to make their dreams come true. 

Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com 

Circle No. 10 on Readers' Service Card 



" / 0.5 1 2 5 10 25 50 

pg of cell lysate 

S E E  T H E  F U T U R E'r, 
Applications in signaling 
pathway investigation: 

Drug screening and/or potency 
Inhibitor or activator protein study 
Cytokinestimulatory effect 
Protein structure/functionstudyT h e  future in studying transcription activation. 

Trans-AM combines high sensitivity with high throughput in assaying activation of transcription 
factors from mammaliantissue or  cell extracts. 

Advantages: 
Procedure 10-fold more sensitive than 
gel shiftTrans-AM NFKB uses an oligonucleotidecontaining an NFKB consensus site immobilizedto  a 

96-well plate at high densities*.The active form of NFKB contained in cell extracts specifically 

binds to  this oligonucleotide.Trans-AMuses an ELlSA format with colorimetric readout. 

*Yields result in less than 3.5 hrs 
-Allows quantitative study from cell or 

tissue extract 
Compatiblewith high-throughput 
systems 

Trans-AM allows accurate quantitation in matter of hours instead of days. Radioactive probes, 
endless gel exposure,troublesome cloningor inefficientcell transfection is no longer required 

to  measure transcription hctor activation. Inconsistenciesdue t o  variable reporter plasmid 
transfections are eliminated as is the need t o  construct stable cell lines carrying reporter genes. 

Non radioactive assay, no cell 
transfection hassles 

Trans-AM NFKB p50 and p65 assay kits are now available. 
Trans-AM API andTrans-AM CREB coming soon! 

*Technology covered byAAT filed patents and licensed exclusively toActive Motif. 

Active Motif carries a line 
of antibodiest o  the NFKB 

pathway for further analysis. 

Cell Biology Tools for Gene Discovery 

L;* -'C 
1.877.222.9543 Direct 760.43 1.1263 Europe Toll Free 00.800.222.95430 Direct 322.653.000 1 Japan Direct 03.5684.16 
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Celera'sdefinitive,consensus Human Genomeestablishes 
the framework for research...Now discovery begins. 

ra providedthe foundation for future biomedicaldiscovery bysequencing the: 

nsensusHumanGenome I consensusMouseGenome. 

Poaccess these and other invaluableresources, we bringyou a fully integrateddiscovery 
system that makes it easy t o  visualize and analyze Celera's genomic and biomedical 
information,as well as GenBankand multipleother sources. 

Imagine. Through one system, you can leverage Celera's super-computing power,

) scientific know-how and fully integrated databases to  expand the capacity of your 
existing R&D infrastructure. Accelerate your ability to  identify genes, genetic variability, 
phenotype-genotype relationshipsandtheir connection to  diseaseandtherapeuticswith 
the Celera DiscoverySystem. 

Visit www.accelerate.celera.com tosee our discovery system at work. 

Celera Di,scovery System 
grates the World of 

es in high-throughputtechniquesfor 

sequencing, investigatingmRNAexpression, 

protein-proteininteractionsand proteomics 

are generating ever-increasingamounts of 

data. The Celera Discovery System hasthe 

powerand abilityto integratea broad set of 

data including: 

ICelera's exclusive genomes IGenBank and 

multipleother sources Igene indices 

Iontologies Iprotein motifsand domain 

databases Isequencetrace files ISNP data, 

and more. 

Relationshipsbetweenthese data are defined 

throughpre-computedsimilaritysearches, 

domain searches, protein classificationand 

the identificationof orthologs and paralogs. 

Combine Celera's genomic and biomedical 

data with Celera'scomputationaltools and 

super-computing power and you get a 

bioinformaticsinfrastructureright at 

your desktop. 

Celeracan helpyou validate genes 
already "identified"by ESTs by mapping 
them to Celera's Human Genome. 

Australia, Germany,Israel, Japanf Sweden, the United States... 
biomedical researchersaround the world already subscribe 
to Celera. 1 



The Most Complete 
Rssembly of the Human 
Genome 

Celera's human assembly providesthe most 

comprehensiveand accurate view of the 

HumanGenome. Usingapproximately5x of 

Celera human sequencedata combined with 

BAC data from GenBank,Celera's orderedand 

oriented HumanGenome isthe most 

accurate and complete. Celera's Human 

Genomeestablishes the genomic contextto 

discover noveland full-lengthgenes and 

regulatory regions. It is fully integratedinto 

the Celera Discovery System which gives you 

the toolsto analyze: 

ImRNAs Iproteins Iconservedgenes, 

and more. 

Ensuring Data Accurac 
with Comprehensive 
Annotation 

Celera builds acomprehensiveview of 

genes, proteinsand mRNAsthrough its on-

going investment incomputationaltools and 

expert annotation. Exclusivecomputational 

programs generate uniformdata for quick 

and easy target identification. Inaddition,our 

staff of expert annotatorsvalidateand refine 

transcriptstructures, predictedproteinsand 

gene family assignments. 

d 

The Power of Mouse to  
Uncover Genes 

Celera hasthe only completedMouse 

Genome. Our 4.5~sequenceof three straii ID 

of mouse(129/SvJ, DBA/U, A/J) providesthe 

referencecoordinate systemfor mouse 

research. Inaddition,Celera has identified 

millionsof mouseSNPs.Celerals efforts to 

overlay the mouseand humangenomesto 

producea "humanizedmouse" modelwill 

facilitatediscoveryof previouslyunidentified 

genesand regulatoryregions. 

2.8 Mill ion Unique SNPs 
Mapped to the Human 
Genome 

The Celera SNP database is a powerful 

resourcefor selecting informativegenetic 

markersthat supportand enhancegene 

discovery,drug targets,and toxicity profiling. 

Celera's SNP database contains2.8 million 

uniqueSingle Nucleotide Polymorphism 

(SNP)markers-the mostcomprehensive 

collectionof human SNPs. Celera's SNP data 

are integrated, mappedto the Celera Human 

Genomecoordinate system,and linkedto ,i 
mRNA, protein sequencesand disease 

information. A 
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TAr'lhpmsmRapid Gene QmsionSystem 
@ Expression-ready genes in only two PCR'steps 
@ TAP Express" fragments are ready for in vitro or in vivo delivery 
@ Multiple genes can be screened simultaneouslg 
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