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COVER Two slices from the visual cortex of the ferret, showing dus-C-ienceters of neuronal axons (green network) extending toward the brain's 

L 
surface (green band) (image width, -1 mm).These ocular dominance 
columns, previouslythought to require activity in the eyes for proper 

www.rcienc.nug.org formation, are MM shown to form rapidly early in development (bot-
tom) and, at least initially, to  be independent of eye input (top). 
[Image:J. C. Crowley and LC. Katz] 
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each eluate 2 PI aliquots were loaded onto a 1.5%agarose gel. M: markers 

The PCR process is covered by U S Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-Lo Roche AG. Regstered names, trademarks, etc used in ths document, even 
when not specifically marked as such, are not to be cons~deredunprotected by law. 
Patented or patent-pending technology and/or reg~steredor registration-pendng trademark of QIAGEN. QIAGENL, M~nElute-" O 2000 QIAGEN, all r~ghtsreserved. 

www.qiagen.com Circle No. 30 on Readers' Service Card 

QIAGEN: Distributors: 

Aushalia Canada 
Te 03-9489-3666 Tel 800-572-9613 
Fax 03-9489.3888 Fox 800-713-5951 

German lfab 
Tel 02703-29.12400 Tel 02-3343041 1 
Fax 02 103-29-22022Fax 02-33430426 

Switzerland UK 
Tel 061-319-3031 Te 01293-422-999 
Fax 061-319-3033 Fox 01293-422.922 

France 
Tel 01-60-920-930 
Fax 01-60-920-925 

:P(1;)3-5547-08 1 1 
Fox 03-5547-0818 

USA 
Tel 800-426-8157 
Fax 800-718-2056 

~u&rnbur~Weifburg b v 0800 19815 Brazil Lob!rade~ddBrozl 11 11 543 1455 or 0800 55 1321 Cenml 8 b u m  Amerto 
loblradeac USA 1305)828-38:8 CkGeneCampony bmled j852/25966283 CyprusScenhonlcr Ltd 102)765 416 Cz-hRepb!ir 
BIOCONSULT im s r o 10214447 1239 D n d  Merck Eurolab A/S 43 86 87 88 ErmtCl<nlob525 7212 R n b d  Meak Eurolab @ 
(091.804 551 &ce Bo~nolr~caS A  jOl1440 03 18 I d m  Genefx (01 11.542 17lio.r (0111.515 9346 I dWeitburg jlsraei) Ltd 
0 7  66 5 0  814 or 1.800 2 0  22 20 Kore. LRS iaborotor~ei n c  1021 924 86 97 Maloysio Reieorch B.oiobr Sdn Bhd 103;-7312099 
Mexiro Qumico vooner 5 A de C V (51525 5 7  25 The Nehrbnds Westburg b v (03314950094 New Z w h d  B o o b  Scenflfc Ltd 
10919806700 or 0800933 966 Norwav Merck Evroob AS 22 9 0  0 0  0 0  Poland Svnaen Bmfech Sa z a a 10711 351 d l  06 or 
0601 7 0  6 0  0 7  Portugal ZASA PORT~GALLDA (11.424 73 64 Singapore Reiearcn ilalobr Ple Lld 445 7927 Slonrk Rcplblic 
BIOCONSULT Slovok~aspa i r a (07150221 336 S o h  Ahm Southern Cross Btolechnology (Pfyl Ltd (0211 671 5166 Spin ZASA 
S A 193) 902 2 0  30 90 Sweden Merck Euraob AB (08) 621 34 00 Taiwan TAIGEN Btaicence Corporaflon (021 2880 2913 
Thailand Theero Trodno Co i ld 102' 41 2 5672 In oher counhies ronto=t SIAGFN G e r ~ o r u  

.me.. 5.....1 
QIAGEN i 



THIS WEEK IN SC~ENCE 
edited by PHIL SZUROMI 

DIPOLAR PHASE SEPARATION 
The phase separation of simple fluids at a 
critical temperature into a high-density 
liquid and a lower density gas can be read- 
ily modeled in terms of a competition be- 
tween hard-core repulsive forces and an 
attractive short-range (van der Waals) 
isotropic force. In dipolar fluids, such as 
ferrofluids or electro-rheological fluids, the 
attractive force is caused by long-range, 
anisotropic dipolar forces. Accurate model- 
ing of these more complex systems has re- 
mained elusive. Tlusty and Safran (p. 1328; 
see the Perspective by Pincus) recast the 
problem to take into account the natural 
tendency for the diploar molecules to 
form chains and branches. The results of 
the model reveal that such an approach 
can describe experimental data in which 
the low-density phase consists of repulsive 
individual chains, and the higher density 
phase comprises more attractive branches. 

NANOTUBE FIBERS TIE THE KNOT 
One method used to enhance the me- 
chanical strength of organic polymers is 
to stretch and align the molecules before 
they are drawn into a fiber.Vigo10 et al. (p. 
1331; see the Perspective by Baughman) 
show how flow-induced alignment can be 
used to orient single-wall carbon nan- 
otubes (SWNTs) in solution before they 
are formed into macroscopically long rib- 
bons with widths ranging from a few to 
100 micrometers. The raw nanotube soot 
is dispersed in aqueous solution through 
sonication with a surfactant and then in- 
jected into a solution that condenses the 
fibers. The fibers exhibit a mechanical 
modulus of 15 gigapascals, lower than 
that of individual SWNTs but greater than 
the 1-GPa or lower modulus typically 
seen for unoriented nanotube sheets. Un- 
like classical carbon fibers, the nanotube 
fibers show plastic behavior before they 
break-and can even be tied into knots. 

EARTHQUAKE PATTERNS 
In 1992, the magnitude 7.3 Landers earth- 
quake in the Mojave Desert of southern 
California was followed 2 hours later by the 
magnitude 6.5 Big Bear earthquake to the 
west. Seven years later, the magnitude 7.1 
Hector Mine earthquake occurred to the 
east. The timing of these events and other 
data indicate that Big Bear was triggered by 
Landers, but it has not been clear whether 
the Hector Mine quake can be associated 
with Landers. Wyss and Wiemer (p. 1334) 
have analyzed the change in the rate of 
seismicity between 1981 and 1999 in the 

area around Landers. They show that after 
Landers, the number of small earthquakes 
that occurred during the next 7 years in the 
Hector Mine area increased by an order of 
magnitude. Thus, the Landers earthquake 
altered the near-field stress regime, trigger- 
ing the Hector Mine earthquake after a rel- 
atively long period of time of increased but 
low-level seismicity. 

HOT AND MASSIVE STARBURST 
Messier 82 (M82) is considered to be a 
prototypical starburst galaxy, and its 
proximity t o  the Milky Way (located 
just outside the Local Croup) makes it 
an important target for observations 
aimed at understanding star formation. 
Criffiths et  aL (p. 1325) have used the 

high-spatial-resolution imaging spec- 
trometer on the Chandra X-ray Obser- 
vatory t o  probe the interior of this 
galaxy. They found a high-temperature 
(about 40 million kelvin), high-pressure 
plasma in the center of M82 that is 
probably related to supernovae. They 
also distinguished about 20 x-ray point 
sources that are probably massive bina- 
ry stars, many of which may harbor 
black holes. 

SEDIMENTARY JOURNEY 
Geophysical observations of the core- 
mantle boundary (CMB) indicate the 
presence of zones or a thin layer of low 
seismic velocities and high electrical 
conductivity. Buffett e t  al. (p. 1338; see 
the news story by Kerr) suggest a sedi- 
mentation model at the CMB to explain 
these two observations. In their model, 
silicate sediments "pond" at the top of 
the outer core along with interstitial 
iron-rich liquid. Iron liquid and other 
lighter elements can be extracted from 
the core into the mantle by viscous com- 
paction and could explain, for example, 
the traces of core elements sampled at 
hotspot plumes. The removal of lighter 

elements could also enhance the vigor of 
mantle convection and improve the effi- 
ciency of the geodynamo. 

INVERTED COz 
The rate at which fossil-fuel CO, emis- 
sions are absorbed by the ocean and the 
terrestrial biosphere is important for un- 
derstanding the modern carbon cycle and 
for evaluating emission management 
strategies. Bousquet e t  al. (p. 1342; see 
the Perspective by Fung) used an inverse 
model with 20 years of atmospheric CO, 
measurements in order to infer year-to- 
year changes in the regional carbon bal- 
ance of oceans and continents during the 
period from 1980 to 1998. On a global 
scale, terrestrial carbon fluxes were ap- 
proximately twice as variable ocean flux- 
es. Tropical land ecosystems produced 
most of the interannual variability in the 
Earth's carbon balance during the 1980s 
whereas in the 1990s, mid- and high-lati- 
tude land ecosystems of the Northern 
Hemisphere caused most of the impor- 
tant shifts in the carbon balance. 

FOOD FOR MODELING 
Understanding simple ecological commu- 
nities under laboratory conditions should 
provide a foundation for understanding 
the dynamics of organisms in the wild. 
Fussmann et al. (p. 1358) report the corre- 
spondence between laboratory experi- 
ments on a system with a nutrient (nitro- 
gen), an alga, a rotifer herbivore, and a 
nonlinear mathematical model that incor- 
porates nutrient concentration and the 
population density of both predator and 
prey. The model makes several predictions 
according to the interplay of these vari- 
ables: either extinction of the predator or 
both predator and prey, coexistence of 
both species at equilibrium, or coexis- 
tence as stable predator-prey cycles. In 15 
out of 16 trials, run over a period compa- 
rable to an average summer growing sea- 
son, the model successfully predicted the 
experimental outcomes. 

EVALUATING HABITAT 
FRAGMENTATION 

There is growing interest in spatial syn- 
chrony in animal population dynamics, and 
Earn et al. (p. 1360) now report a way to 
make theoretical predictions about the 
population consequences of conservation 
corridors and other manipulations of move- 
ments of endangered species. For any given 
pattern of dispersal, their models determine 
the likelihood of synchronous fluctuations 

CONTINUED ON PACE 1259 
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in species abundances and corresponding 
probabilities of local and global extinction. 
The results can be used to evaluate propos- 
als for conservation measures and schemes 
for pest control. 

SOME TRACKSALREADY LAID 
Development of the cortical connections 
between eye and brain has long been 
thought to be a process by which certain 
anatomical structures form in response to 
visual activity. By observing earlier time 
points in development, Crowley and Katz (p. 
1321; see the cover and news story by 
Wickelgren) now show that the ocular 
dominance columns thought to be a result 
of activity-dependent refinement are actu- 
ally present well before visual activity and 
the other related neuronal interconnec- 
tions. Thus, the critical period, which refines 
and supports further visual capacity, seems 
to be operating on pre-established anatom- 
ical structures, rather than directing the for- 
mation of those structures. 

SYNAPTIC RIPENING 
Although synapses have been studied in 
great detail, the basic mechanisms under- 
lying synapse formation are still poorly 
understood. El-Husseini et  al. (p. 1364) 
studied the effects of the synaptic scaf- 
folding protein PSD-95 on excitatory 
synapse maturation in cultured hip- 
pocampal neurons. Chronic overexpres- 
sion of PSD-95 accelerated synapse matu- 
ration both pre- and postsynaptically. 
PSD-95 increased synaptic accumulation 
of glutamate receptors. This effect oc- 
curred in both excitatory pyramidal neu- 
rons and inhibitory interneurons and re- 
quired the localization of PSD-95, but not 
its guanylate kinases domain, to synapses. 
Finally, overexpression of PSD-95 caused 
an increase in the number and size of den- 
dritic spines. 

CUTTINGBACKON SUGARS 
Alternative genetic systems that could be 
synthesized under prebiotic conditions are 
of interest in studies of the origin of life. 
Schoning et al. (p. 1347; see the Perspective 
by Orgel) have synthesized oligomers in 
which nucleosides of the tetrose sugar, 
threose, are joined by phosphodiester bonds 
to form "TNAs."Tetroses are simpler to syn- 
thesize than pentoses because they can be 
made from two identical two-carbon frag- 
ments. Complementary TNA strands form 
stable double helices with Watson-Crick 
base pairing, and the TNAs also form stable 
double helices with RNA and DNA. 

THERIGHT BITE 
Leishmaniasis constitutes a spectrum of 
disfiguring and disabling human diseases 
found throughout warmer parts of the 
world that are caused by several species 
of intracellular protozoan parasites called 
Leishmania. The Leishmania species are 
transmitted to  humans and many wild 
and companion animals by the bite of tiny 
but annoying sand flies. Kamhawi et al. (p. 
1351) have shown in mice that the bite of 
uninfected sand flies (Phlebotomus pap- 
atasi) alone will prevent Leishmania major 
infection of the mice during subsequent 
biting by infected sand flies. A delayed 
type hypersensitivity reaction, triggered 
by an as-yet unknown component of sand 
fly saliva, is the basis for this protection. 

CALCIUM AND INFECTIONS 
One of the most prevalent fungal respira- 
tory diseases of human beings is caused 
by Histoplasma capsulatum. This path- 
ogen lurks as a mold in the soil, but if it is 
disturbed and inhaled by a mammal, i t  
undergoes a temperature-triggered trans- 
formation into a pathogenic yeast that 
can spread from the lungs via intracellular 
parasitism of macrophages. Schurtz Seb- 
ghati e t  al. (p. 1368) have used novel 
methodology that will likely be broadly 
applicable to  other important fungal 
pathogens to define the role of a calcium- 
binding virulence factor in pathogenesis. 
Unlike the mold form, the yeast form can 
survive low calcium conditions within 
macrophage compartments. 

TWO FACESOF CYTOTOXIC 
MOLECULES 

Perforin and interferon-y (IFN-y) are two 
powerful products used by CD8+ T cells 
in response to viruses and some bacteria. 
Perforin is exclusively cytotoxic, whereas 
IFN-y has multiple antimicrobial effects. 
Another funct ion for these effector 
molecules-distinct from that of fighting 
infection-has now come t o  l ight.  
Badovinac et al, (p. 1354) infected gene- 
deficient mice with bacteria or viruses 
and observed that the growth and even- 
tual decline of the responding CD8+ T 
cells required expression of perforin and 
IFN-y, respectively. In addition, IFN-y 
modified which clones of T cells respond- 
ed to a given antigenic epitope presented 
by the viruses and bacteria. This unex- 
pected regulatory role of perforin and 
IFN-y in the cytotoxic immune response 
may prove important in future vaccina- 
tion strategies. 
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RNAlaterTMis an extraordinary reagent that allows 
you to harvest and dissect samples for RNA isolation 
in a whole new way! 

RNAlater quickly permeates cells and tissues at room temperature, rapidly 
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sample from the freezer, dissecting a portion for R N A  isolation and archiving 
the remainder- it's possible with RNAlater. RNAlater is compatible with all 
R N A  isolation procedures tested. 

- With RNAlater, you don't have to  worry about killing or degrading those 

precious mRNAs during sample collection and handling. 
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CLONTECHS AtlasrMNylon and Glass Expression Arrays 

ttt 

no 

no 

offer sensitive analysis of differential gene expression-

each with unique advantages. Nylon arrays hybridized 

yes* 

with 32P-labeledprobes provide the most sensitive detec-

tion method and require no specialized equipment for 

hybridization and analysis. Glass microarrays, on the other 

hand, offer the convenience of high-resolutionfluorescent 

detection and dual-color labeling for hybridizing two 

probes on a single array*. Either way, Atlas Arrays give 

you access to carefully selected human, mouse, or rat 

genes from a wide range of biological pathways. And 

because we print nonhomologous DNA, you'll have mini-

mal cross-hybridization for the most accurate and reliable 

results. Nylon or glass?You decide. 

N O W  Y O U C A N .  
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A DIVERSE WORLD REQUIRES 

EXCEPTIONAL TRANSLATORS. 

The Human Genome Project marks 
the beginning of hat will truly be 

a Genetic Age. Understanding the 
genetic code may save and exlend 
lives in ways we can only imagine. 

But first, the massive amounts of 
data produced by this extraoroinary 
effort must be trarislated into 

specific genetic information. 1his 

will help scientists improve the 

quality of our lives and understand both how we are 
alike-and how we differ. Generating this information 
requires exceptionally powerful tools. 

Affymetrix GeneChipm technology arovides these 
tools. Based on semiconductor fabrication metho Js. 

GeneChip arrays contain vast quantitie: of 
genetic information where hundreds oi' 

thousands of experiments can be perfor~ ed 
at the same time. 

Many fields are poised to benefit fro I this 

technology. Already, leading pharmaceutical 
and academic researchers use Affymetrix 
technology to understand gene function 
uncover medically relevant genetic variations 

and design targeted therapeutic products. 

Yet, we have only begun to tap the potential. 
In the future, we can expect research€, s 
throughout the world to become fluent 

in the language of genetics, for the berl ?fit 
of us all. 

2380 Central Exl)ressvtay, Santa Clara, CA 95051, USA 
Phone: +1 40E 731 5000 Fax: +1 408 481 0422 

www affymetrlx.com 

Affyrnetrlx, Gen?Chlp and the Affymetrlx logo are trademarks used by Affyrnetrlx, Inc 

Copyright O 2000 Af'yrnetrlx, Inc A l l  r~ghtsreserved 
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IS HARD 

TO DO. 




INTRODUCINGGMP CONVERSIONTECHNOLOGY" 

In conventional gene testing, the missing or mutated gene is often masked or completely 
hidden by the normal copy of the gene. 

@@@a@ 
Results may appear normal because only the normal copy is amplified. 

GMP CONVERSION separates the two DNA sequences so they can be TECHNOLOGY'" 
individually analyzed. The result: the mutation or deletion can more easily be detected. 

tation is more easily revealed because no  amplification product is obtained from one of the alleles 

0 

'Polymerase Chain Reaction 

GMP CONVERSION is a diploid to haploid sample preparation process that TECHNOLOGY' 

separates genes into two differing natural forms as inherited from each parent. Published studies 

suggest that genetic testing on haploid samples detects abnormalities associated with certain 

hereditary diseases nearly 100% of the time. 

Our technology, licensed from The Johns Hopkins University School of Medicine, is not a 

genetic test, nor is it a substitute for the many advanced methods available to search for 

mutations. Rather, it is a powerful new tool that dramatically increases the accuracy of genetic 

analysis and testing. 

For more information call 1-888-467-4321 or visit our website. 

GMLP GENETICS,INC. 
A GMP Company 

1-888-467-432 1 (TOLL-FREE) 

email: info@gmpgenetics.com 
www.gmpgenetics.com 

THEPOWEROFACCURACY.' 

l o ( , $ 1 I 
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Annual Meeting & Science 
ition Exhibition 

Building the Future through Science, 
Engineering and Technology 

,rpnunna r j  Lv . L v v A  SAN FRANCISCO :CA 

"As a first time AAAS meeting attendee I found 

the meeting to be stimulating and exciting." 

Richard A. Weibl, Association ofAmerican Colleges 
& Universities and Council of Graduate Schools 

"My gratitude to all at AAAS for putting together 

such a successful meeting. The press briefing on 

[our symposium] has had an unbelievable 

impact worldwide! The story ... has been carried 



biotechnology organizations, a ResumeICV database, our Job Alerts 

service, or career advice you need, sciencecareers.org, can help you 

discover your future Science@ 
C A R E E R S  

http:sciencecareers.org


Which Would You Choose? 
IGene Discovery Tool: Gene Stalker. cDNA Arrays ... 3  hours ,,, 

Northern Blot ...............................96 hours I 

Powerful 
Screen panels of Clonetics8 Normal Human 
Primary Cell Strains simultaneously 

Detect low copy transcripts over 9 Kb 

TaqManTMassay provides exact copy 
number of l3-actin cDNA in each well 

Detect alternatively-spliced transcripts 

Fast 
a PCR from single strand cDNA 

and run an agarose gel 

Economical 
$ 27.0° per column vs. $ 87.00 a Northern 
Blot Lane 

Put time on your side. 

Call 800-341-1574 
today and ask about: 

cDNA Arrays of Clonetics"Cells 

-MB-5200 Gene Stalker cDNA Array 
of separate endothelial and smooth muscle cells 

-MB-5210 Gene Stalker cDNA Array 
of separate epithelial and dermal cell types 

Other Gene Discovery Products 
-Relevant Clonetics Cell Culture Systems 

-Gel analysis products using BMA 
agarose gels, stains and markers 

BioWhittaker, Inc. 
Outside U.S Ph: 207-594-3400 
Fax: 207-594-3491 
email: biotechserv@biowhittaker.com 
Europe: +32 87 32 1644 

* Based on U.S. prices of commercially available blots. 
02000 BioWhittaker, inc. A Cambrex Company, all rights reserved 

A CAM6REXCompany 
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M E R G E N  LTD. 

I f  you need t o  simultaneously analyze over one thousand gene expressions, there's no bet ter  choice 

than ExpressChipTMDNAMicroar rays  f r o m  Mergen. Each ExpressChip k i t  contains t w o  dupl icate glass 

Express Chip il slides pre-spotted w i th  oligonucleotides, and reagents for  probe hybr id izat ion and signal ampl i f icat ion.  

Simple, Flexible and Affordable. 
Choose among human, mouse, rat, or custom ExpressChip kits 

Use low amount of total RNA as starting material 
Process slides with your choice of laser scanners and image analysis software 
Customized services available 

High Quality. 
Off-chip oligo synthesis for high coupling efflc~encyand opt~mlzedquality control 
Sequences individually tested for cross-homolog~esin GenBank database 
Superb spot geometry and uniform density 
Hybridization without cover slip for clear images across the array with minimal art~facts 

Differential Expression Results You Can Trust. 
High specificity and sensitivity 
Linearity over large dynamic range 

Get started today with ExpressChipTMDNA Microarrays from Mergen and discover an endless array of 
possibilities.Visit us on the web a t  www.mergen-ltd.com, or call us tol l-free at  1-877-4MERGEN (463-7436).  

Circle No. 54 on Readers' Service Card 



Going our way? 

It's t ime to  take cars in a new direction. Along a cleaner, more open road that travels the outskirts of convention. That's why we've created the 
Toyota Hybrid System, the power inside our breakthrough gaslelectr ic vehicle, the Prius. Toyota is the f irst company to  mass-produce a h y b r ~ d  
vehicle, and we're working to  develop even more advanced technologies down the road. Fasten your seatbelts. It's aoina to be an excitina ride 
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EndNote 4 is a brand new version of the world's most popular bibliographic software. 
More than 250,000 researchers, scholarly writers, and students use EndNote t o  search online 
bibliographic databases, organize their references, and create bibliographies instantly and 
automatically. And now, with EndNote 4, researchingand writing is easier than ever before! 

~ n d ~ o m  
Bibliographies Made 

Customize your reference Create one-step bibliographies 
display. Click-sort column head- in Microsoft Word and 
ings, choose fields to  view, and Wordperfect with advanced 
preview formatted references in biblionraphicdetails (e.g.nrouped Visit Our website and download . - - , 
hundreds of styles. references,text notes in bibliogra-

phy, anonymous works). 
a FREE demo. www.endnote.com 

Toolbars, drag and drop, and 
AustraliaINew Zealand: info@crandon.com.au

contextual menus allow for easy Includes more than 400 journal Baltic Nations/Russia: kundservice@~rosram~aketet.se 
navigation and data m itrne.com 

s@citewise.com 




