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E. R. Palmacci, P. H. Seeberger 

805 	 Carbohydrate synthesis, normally a manual process, has now been 

automated in a manner analogous t o  that for nucleic acids and peptides. 
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A new, safe lab technique for studying the deadly pathogen is yielding intriguing, 
potentially invaluable insights into its molecular biology. 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Magnetic in the 
Radio Range 

group-13 elements may form 

; Transparent Magnets similar species. 
"< 4. 

6 'i - - c  

Microstructured materials can .: . ,,, - For the field of spintronics, in which elec- 
ice 

show unusual optical proper- tronic spin and magnetic interactions be- 
ties, as exemplified by photon- tween host and carrier determine device op- The West Antarctic Ice Sheet 
ic band gap materials and ma- eration, great effort is being ex- contains enough water t o  
terials that exhibit negative re- pended in developing materials r raise sea level by 5 meters if it 
fractive index. Wiltshire et al. with enhanced functionality. were to  melt completely. 
(p. 849) now show how an ar- Matsumoto et al. (p. 854; see Most permanent Antarctic ice 
ray of spiral-wound capacitors the Perspective by Ohno) re- discharge i s  provided by ice 
(rolled-up aluminized Mylar) port the finding of a transpar- streams, so glaciologists (and 
can be used to direct magnetic ent ferromagnet based on i! the rest of us) would like to 
flux. This material is nonmag- cobalt-doped titanium dioxide. know sooner rather than later 
netic in a dc field but is de- The material, a thin fi lm of if ice loss by streaming is ac- 
signed to be magnetic in an Til-,Cox02 in the anatase phase - - celerating. The Pine Island 
applied radio-frequency (RF) with (0 < x < 0.08), remains Glacier, which has the largest 
field. It can be used to guide ferromagnetic above room temperature. X rate of discharge of all of the 
magnetic flux to the receiver West Antarctic ice streams, 
coils used in nuclear magnetic could be a preliminary indica- 
resonance and magnetic resonance imaging. tor. Shepherd et al. (p. 862) provide evidence from satellite al- 

timetry and interferometry that ongoing inland thinning due to 

Nanowire Toolbox ice dynamics is occurring. The acceleration of ice flow from the 
interior due to ice stream dynamics is a distinct possibility. If the 

Their ability to readily dope silicon nanowires during the growth pro- present rate of thinning continues, the currently grounded Pine 
cess into electron or hole carriers make them attractive candidates Island Glacier will be afloat in 600 years. 
as building blocks for nanoscale electronic architecture. Cui et al. (p. 
851) explore the potential of these materials by fabricating and H~~ plant ~ i ~ ~ ~ ~ i t y  scales 
demonstrating a range of functional devices that consist of simple 
junctions of crossed nanowires with active areas of 10-l2 to 10-lo The relation between species richness and area is an important 
cm2. The ability to fabricate diodes, bipolar transistors, and elemen- component of ecological studies. Crawley and Harral (p. 864) pro- 
tary logic devices such as inverters highlights the role these materials vide detailed evidence that the relation varies with spatial scale, 
will play in a "bottom-up" approach to nanoscale electronics. using data on plant species gathered at different spatial scales in 

Britain ranging from 0.01 square meter to 1000 square kilome- 

Copper Surprise ters. Slopes of the species-area relation (logarithm of species 
richness versus logarithm of area) were steepest at intermediate 

Determining the solvation shell of ions in water can be tricky even scales, where the matrix of habitats with distinct floras tends to 
for relatively simple systems. For example, it has long been assumed maximize richness in any given area. The shallowest slopes were 
that the Cu2+ ion attracts six water ligands in a distorted octahedral at the smallest spatial scales, where individual plants would be 
structure, but while the nearest-neighbor copper-oxygen bond expected to interact strongly with each other, and at the largest 
lengths are well characterized, the more distant bond lengths have scales, where few new habitats are added. 
eluded characterization. Pasquarello et al. (p. 856) have performed a 
combined neutron diffraction and ab initio calculation study and Eternal Youth 
show that the Cu2+ aqua ion only has five water ligands with similar 
bond lengths. There are no distal Cu-O bonds, which would explain for Ceb 
the previous difficulty in trying to pin them down. Cells grown in culture dishes usually only divide a certain num- 

ber of times before they senesce, a state in which cells cannot 

HOW Metals Square with Aromaticity undergo apoptosis and have a distinctive phenotype. Now, 
through careful adjustment of culture conditions, indefinite 

Aromatic molecules are usually carbon ring systems, although normal growth of two types of rat cells appears to have been 
they may contain heteroatoms such as boron or nitrogen. achieved.Tang et al. (p. 868) achieved 60 days of normal growth 
Molecules are considered aromatic if they are cyclic, planar, and for oligodendrocytes, and Mathon et al. (p. 872) report 50 pas- 
conjugated and have (4n + 2) delocalized R-electrons. Li et al. sages for Schwann cells. Fibroblasts in the same conditions 
(p. 859; see the Perspective by Seo and Corbett) report a series senesce in three to four passages. This demonstration that ro- 
of unusual aromatic molecules that contain only metal atoms. dent cells are not universally subject to replicative senescence 
The molecules contain a square A[,-unit that fulfills both the is discussed in a Perspective by Shay and Wright.They point out 
structural and the electronic criteria for aromaticity. Other that the especially long telomeres in rodent cells may allow 

I Published online in Science Express 
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them to continue to divide long after a comparable human cell has senesced as a re- 
sult of i t s  shortened telomeres. % 

Fusion Pore Dynamics 
Cellular secretion involves the fusion of membrane-bounded secretory vesicles with the 
cell surface. Details of the cellular fusion machinery have become clearer during the last 
few years. Fisher et al. (p. 875) looked at the role played by one protein in the fusion 
machinery, Muncl8. Rather than playing a direct role in fusion itself, Muncl8 appears to 
be important in the late stages of the fusion process for the expansion of the fusion 
pore that is required to make fusion irreversible. 

Rising Film Maker 
Many bacteria and fungi can grow as aggregates of cells that adhere to a solid surface. 
When these so-called "biofilms" form on medical devices, such as orthopedic implants, 
they can significantly increase the rate of infection because, in this protected microen- 
vironment, the pathogens are more resistant to antimicrobial drug therapy.The mecha- 
nisms underlying the development of fungal biofilms are especially mysterious because 
most pathogenic fungi are not genetically well defined. Reynolds and Fink (p. 878; see 
the cover and the news story by Helmuth) have discovered that the well-studied baker's 
yeast Saccharomyces cerevisiae can undergo the initial steps of biofilm formation in the 
laboratory and that the cell surface glycoprotein Flol l  p is required for this process. The 
ability to study biofilm formation by classical genetics and whole-genome approaches 
may help to identify new targets for therapy of fungal infections. 

Adding One to a Gang of Five 
Infection by HIV-1 requires fusion of the viral and cellular mem- 
branes. This is facilitated by formation of a trimer-of-hairpins 
structure, having as i ts  core a six-helix bundle that serves to bring 
together the amino- and carboxyl-terminal regions of the gp41 
ectodomain. Now Root et al. (p. 884; see the news story by Hel- 
muth, 12 Jan.) have designed a small protein, called 5-Helix, that 
binds tightly and specifically to peptides from the carboxyl-termi- 
nal region of gp41; 5-Helix inhibits membrane fusion and, thus, in- 
fection by HIV-1 viruses with a variety of envelope proteins.These 
results suggest that 5-Helix may be the basis for a new class of 
anti-HIV-1 agents and strategies for vaccine development. a 

Picking Out Odors 
Odor representations in the olfactory bulb are not stationary but change while the 
stimulus is present. Friedrich and Laurent (p. 889; see the Perspective by Yoshihara 
et al.) recorded from mitral cells in the olfactory bulb of the zebra fish. Responses 
of these neurons to  odors became progressively transformed during the time 
course of stimulus presentation. This transformation was not due to sharpening of 
individual mitral-cell tuning profiles. Instead, odor representation appeared to be- 
come more evenly distributed at later times during stimulation. Temporal pattern- 
ing reduced the similarity between ensemble activities and made each odor repre- 
sentation more specific over time. These data provide an important step in our un- 
derstanding of how olfaction differs from other sensory modalities. 

Flora Facilitating Fauna 
The gut is the largest organ in a mammal and is populated by a bulky and complex flora 
that influences the physiology and the development of the entire host animal. Hooper 
et al. (p. 881) have started to dissect some of the complex interrelations between the 
gut tissue of the host and the organisms that colonize it by following the establishment 
of Bacteroides thetaiotaomicron in the intestine of germ-free mice. The presence of the 
bacterium influences several basic functions, from nutrient uptake and maintaining the 

I integrity of the intestinal mucosal barrier to the metabolism of alien substances. 
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the Celera Discovery System which gives you markers that support and enhance gene 

the tools to analyze: discovery,drug targets,and toxicity profiling. 

ImRNAs Iproteins Iconserved genes, Celera's SNP database contains 2.8 million 

and more. unique Single Nucleotide Polymorphism 

collection of human SNPs. Celera' 
Ensuring Data Accuracy 
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are integrated, mapped -' 

Annotation 
Genome coordinate sysrem, ana IlnKea to 

mRNA, rotei in sequences and disease ,a 

Celera builds a comprehensive view of human information. 

genes, proteins and mRNAs through i t s  on- .,& 
going investment in computational tools and 

expert annotation. Exclusive computational A 
programs generate uniform data for quick 

and easy target identification. In addition, our 

staff of expert annotators validate and refine A 
transcript structures, predicted proteins and 

aene family assianments. 4 
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* 	'MYExpress" fragments are ready for in vitro or in vivo delivery 

* 	 Multiple genes can be screened simultaneously 

* 	 Super value in time and cost savings 

The TAP Express"' technology is based 
on the principles of recombinant PCR, 
where two or more DNA fragments can 
be joined together in a desired 
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and a proprietary mix of nucleotides 
allow the TAP ExpressT* system to 
make gene expression fast. easy, and 
reliable. The TAP Express'" system 
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and plasmid preps for a 70% savings in TAP Expressm fragment 
time and costs." Order today and Gene expressing green fluorescent 
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Step I Order custom 5'- and 3'-oligo sequences 
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Gene of lnterest 

mzzm -
5' custom oligo 3' custom oligo , 


PCR 

TAP Primary fragment 

Step 2 CombineTap Express" kit components 

-TAP^^ Primary fragment . -
m7im-

Gene of lnterest 

wTAP Express" Promoter TAP Express Term~nator 

Pzzz&3m -TAP Express" 5' Primer 	 TAP Express" 3 Pr~mer 

I TAP ExpressT"fragment -1 TAP Express" Promoter Gene of lnterest TAP Express" Termmator 
I 

Delivery 
I 

1 	 Step 3 

Transfect using provided Inject directly into 
GenePORTER" reagent animals for in vivo studies 
for in vltro studies 

Rapid Gene Expression System 
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E-mail: grant@hfsp.org 
0 

Web site: http://www.hfsp.org 

CALL FOR LETTERS OF INTENT TO APPLY FOR A RESEARCH GRANT 

FOR 2002 AWARD YEAR 


(Deadline for receipt of letter of intent is 30 March 2001) 


The new HFSP research grant program places special emphasis on novel, innovative, 
interdisciplinary approaches to basic research focused on the elucidation of complex mechanisms 
of living organisms. The general areas in which applications will be considered are the neurosciences 
and molecular approaches to biological functions, with the involvement of other disciplines such as 
chemistry, physics, mathematics, computer science and engineering. Significant new ideas, techniques 
and discoveries often arise at the boundaries between disciplines. To stimulate novel, daring ideas 
and innovative approaches, preliminary results are not required in research grant applications. Applicants 
are expected to develop new lines of research through the collaboration; projects myst be distinct 
from applicants' other research funded by other sources. HFSP supports only international, collaborative 
teams, with an emphasis on encouraging scientists early in their careers. 

A new application procedure has now been introduced for research grants: International 
teams of scientists interested in submitting applications for support must first submit a letter 
of intent online via the HFSP web site. The guidelines for potential applicants and further 
instructions are available on the HFSP web site (www.hfsp.org). 

Research grants provide support for basic research (up to 3 years) carried out jointly by research 
teams in different countries. The principal applicant must be from one of the member countries*. 
Preference is given to intercontinental teams. The size of the team should normally be 2 -4 members 
with not more than one member from any one country. 

TWO TYPES OF GRANTARE AVAILABLE: 

Young Investigators' Grants are for teams of scientists who are all within 5 years of establishing an 
independent laboratory and within 10 years of obtaining their PhDs. Successful teams will receive a 
standard amount of $250,000 per year for the whole team. 

Program Grants may be applied for by independent scientists at all stages of their careers, although 
the participation of younger scientists is especially encouraged. Up to $500,000 may be applied for 
per year for the whole team, including approximately $100,000 per team member per year plus some 
additional funds for essential equipment related to the collaboration. 

*Current member countries are Austria, Belgium, Canada, Denmark, Finland, France, Germany, 
Greece, Italy, Japan, Luxembourg, the Netherlands, Portugal, the Republic of Ireland, Spain, 

Sweden, Switzerland, the United Kingdom and the United States. 

Deadline for Receipt of Letters of Intent 
30 MARCH 2001 

(invitations to submit full applications will be issued at the end of June 2001) 

Note: This deadline applies only to Research Grants. The Long-term Fellowship deadline 
will continue to be 1 September 2001 and the call for applications will appear in May 2001. 

The guidelines are available on the HFSP web site (www.hfsp.org) 
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Figure A: FAK pV3" PSSA 
analysis illustrating that only 
the phosphopeptide blocks 
the Wertern rrgnal. 
Figure B .  FAK pY'"' PSSA 
analvrrs illustrating the 
ab5ence o i  a Wertern rignal 
with the Fz4K i ib~r- 'PheiFjV7~ 
mutant. 
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Testimonial 
from the field... 
"When testing at the same concen-

trations, the signal for your antibody 
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your ~aclcgroundbeing 3-4 fold less. 

I would like to request a quote for 50 

mg of the dual-p-JNK antibody. And 

if you have the stock, a quote for 100 

mg of the antibody." 

Pharniaceut~calResearchet 

B~oSourceUSA 800.242.0607 Dioso~~rce.com BioSource Europe +32.67.88.99.00 
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- -
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Few things show you innovations 
as accurate y as a microscope system. 

Any mlcroscope Image can only be as preclse as the opt~cal  system that produced ~ t .  That's why we don't 

only concentrate on Improving the technology of our mlcroscope systems, but also pay met~culous attention to 

t h e ~ r  manufacture The result: the h ~ g h  lmaglng preclslon essent~al today In blology, medlc~ne or ~ndustry. 

Leica Microsystems Wetzlar GmbH Tel. t49 (0)6441 29-0 

Ernst-Leitz-Strasse Fax t49 (0)6441 29-2599 

0-35578 Wetzlar (Germany) www.leica-microsystems.com 
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co-regulators(co-activator 

and co-repressors) 

SmartSet 1 (Nuclear Hormone Receptors/Co-Regulators) NSAA-101 

SmartSet 2 (Homeobox/bZIP/bHLH Transcription Factors) HSAB-101 

SmartSet 3 (Tssue-specific/lnducible TranscriptionFactors) TSAC-101 

SmartSet 4 (Tyrosine Kinases/Phosphatases and SH2/SH3 Domain Proteins) PSAD-101 

SmartSet 5 (G-Proteins/G-Protein loupled Receptors/Regulators for G-Proteins) GSAE-101 

SmartSet 6 (Ion Channel Proteins) ISAF-101 

Each SmartArrayTMkit contains two identical, complete slides. 
Additional arrays coming soon. 

O 2 0 0 0  O r l G e n e  T e c h n a l a g i e r ,  I n c  
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1. High Sensitivity 
DNA fragments are 400-750 base-pairs long. 

2. Exquisite Specificity 
Each DNA fragment has no homology to  
other human cDNA sequences in the public 
database. 

3. Cross-SpeciesHomology 
Each selected human sequence has high 
homology to  its mouse counterpart and can 
hybridize to  the mouse sequence at high 
stringency. 

4. HighVersatility 
May be used with either radioactive, 
chemiluminescent, or fluorescent probes. 

5. Broad Representation 
SmartArray contains both known and 
uncharacterized genes. 

6. Reusable 
SmartArray may be stripped and reused 
multiple times with different probes. 

'ORICENE1(TECHNOLOGIES, INC.  

To Order Please Contact: 
Or iGene Technologies Inc., 
6 Taft Court, Suite 300, Rockville, Maryland 20850 
E-mail: custsuppor@origene.com Fax: 301-340-9254 
Phone: 301-340-3188 U.S. Toll Free: 1-888-267-4436 
Visit our website at w.origene.com 

OUR INTERNATIONALDISTRIBUTORS 
Austria and Eastern Europe - RuP ~ o r ~ a r i t e l l aGmbH 
(tel) +43 1 889 18 19 (fax) +43 1 889 18 19 20 
France - Clinisciences 
(tel) +33-1 42 53 14 53 (fax) +33-1 46 56 97 33 
Germany and Benelux Countries - Eurogentec 
(tel)+32 4 366 0150 (fox) +32 4 365 5103 
Germany - AMS Biotechnologie GmbH 
(tel)+49 (0)69 288 082 (fax) +49 (0)69 133 76 880 
Italy - (tel) +39 02-5801 34 50 (fox) +39 02-5801 34 38 
Sweden - (tel) +46-8-3060 10 
Switzerland - (tell +41 061 -795 9610 
United ~ i n ~ d o kCambrid e Bioscience 
(tel) +44 (01223) 316855 ?fax) +44 (01223) 360732 

For all other countries, visit the OriGene website 
or call 301 -340-3188. 



ave to wait 
-48 hours 

for gene expression? 

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

.Peptides .Proteins Antibodies 

@ Serum Independent 

@ N o  need t o  generate 

fuslon proteins 

6 Fast and efficient 

@ Non-cytotoxlc 

@ Non-covalent complex 

CHARIOT is simply mixed with the peptide, protein o r  antibody 
o f  interest and allowed t o  form a non-covalent complex, which 
is added t o  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 

FIG. I Cells are not fixed 

L~urnantibl-obas? (ti566 
cels dslrg a i t a c t i  aitbco. 
devered b~ CHARIO-
(65% traisiector erfcenc? 

FIG. 2 Cells am-efixed 

FIG. 3 CHARIO- delve,-L o i  a 0 kDa proten lazeled 
w ~ t hucifer velo~aat the C-termnus to the n u c e ~ sof 
hurna~fib-obast (HS6B) cells Cells a*-er o t  fixed 
(70%traisiecton eitcency ater  30 ,n I i  r c l ~ a a t o i )  

FIG. 4 CHARIOT deuerv o i a  9 i 3 a  
p-gaactoscase proter  r t o  COS cels 
Cells are iixec and stanec i hour-i 

CHARIOTAdvantages post-tr-a-sieeo-(60Yrr-ansfeiton eificerc, 

(iAllows for the transfection of 

peptides, proteins and antibodies 

6 Can be used t o  study living cells. 

no fixing required 

has arrived! 

erica Toll Free 1.877222.9543 Direct 760.43 1 . I  263 
II Free 00.800.222.95430 Direct 322.653.0001 







FASTTMSlides MicroHybridization Kit. 

The NEW FAST Slides MicroHybridization Kit from S&S contains all of the All of these features are combined with detailed protocols for well 
components needed to detect microarrays quickly and simply. established hybridization techniques that produce glorious results slide 

after slide. 
Kit contains enough material to perform 20 m i c m y s  

For more information visit our website at wmrv.arnying.com or call
Buffers specifically designedfor the FAST Slides and optimized 

our Arraying Specialists:
for fluorescent detection 
Convenient, single-use hybridizationchambersfor best United States & C a d :  1-800-245-4024,South America: 1-603-352-3810 
hybridizationresub 

Germany: 0800-245-4024 (Free Call), Europe & Asia: +49-5561-791-575 
The most consistent gridding surface 
More bound target producesthe highest signal intensity 

FAST Slides produced in collaboration with Grace Bio Labs, Bend, OR. 
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SchleicherSL Schuell~ 
Headquarters:Schleicher & Schudl GmbH P.0.Box 4, D37582 Dassel Germany Td i-495561-791-575 Fax +4%5561-791-533 l ' i @ ~ n ~ I - ~ . d e  
USA Headqwlers:Schleicher & Schudl Inc. 10 Optical Avenue Keene, N.H. 03431 USA Td (603)352-3810 Fax (603)357-T700 t ~ ~ h ~ e ~ @ S - a n d S . m  
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4 t verslon 1 5 features the f~rst  
Raw Master Gel module composed from the 
or~grnalgel Images For the full feature list 
vls~tn v i i n r  Zdc~c 

performing 2D-PAGE analysis is certainly one 
of the most challenging approachesto  large-
scale proteomics today. Ever wondered how 
to  get rid of gel warps, uneven runs, or 
fluctuat~ngcurrents? And of course, the 
analysis bottleneck...Well, these are on1 a 
few of the factors you need not worry aLout 
anymore. 

C3 - Automated, high-throughput ZD-Gel 
Analysis Application from Compugen 

The 23 revolution 

)	;9? means up to  four analyses per hour, 
m~nimizingmanual spot detection and 
'landmarking'. 

) IS a mathemat~callyexact solut~on,analyz~ng 
ALL data, making no assumptions, and tak~ng 
no shortcuts 

)	Differential expression is computed directly, 
ellm~natlngthe need to  rely on background 
estimation and spot quantitation. 

)	Advanced, interactive data mining capabilities: 
Rapid identification and graphic representation 
of proteins, based on spot variability, up: or 
down-regulation, gel presencelrepeata ~ l~ t y ,  
and more. 

Let 73 enhance your 
/ i version 1.5 is available for 21 day 
free download and orders at 
~p-wwZdqc.15 -n-

*' :is available for online analysis 
at *rmww 2dgels.com 

brings 	
1 e ts multiple 2D-gel images 

as never before 

one image, 

two  colors, 

perfect alignment. 

project, 
back intc 

tocus. 

st portant technical advances for 
proteomics in many years." 

-----
--.-.-

i= 	 cornpugen
WIY ;'en.com 
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ONE COMPANY... ONE SOLUTION 

Easy access to the world of Genomics 

~onfflctg now to discuss your next Genomic project 

(0) 8092/8?!89-0 E-mall lnfohemwgdna corn US: Tel 1-336-81 2-9995 E ma1 nfoir,,mwgb~atech corn + 

1908/525500 ~ - & i l :  ~nfo@mwgco uk France: Tel 4 33 (1 )  69592050 E-mall ~nfoftrirnwy b~otech fr 

(0)61/41 6061 6 E-mall: infoC9mwg-b~otech ch Italy: Tel 39 055/4289-161 E mall ~nfo(c~)rnwg b~otech11 

Scandinavia: Tel.: +45 861 7-2788 E-moll lnfo(cc)mwg dk 

I WWW.~W~-biotech.com C~rcleNO 11 on Readers' Serv~ce Card 
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