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The relationship betweenspecies 
diversity and ecosystem produc-
tivity inplant communities re-
mains atopic of intense debate. 
Partly at issue has been the ex-
tent to which experimentally 
constructedcommunities repre-
sent the real, complex world of 

plant-plant interac-
7 tions. Mulderetal. 

verse communtry 
ryophytes (moss. 
nd Liverworts). ' 

have added a new 
element of realism 
to such experiments 
by investigating 
productivity-
diversity relation-
ships of the same 

environmentalcon-
ditions.They 

constructedartificialcommunities of 1to 32 species of New 
Zealand bryophytes (mossesand liverworts) andcomparedtheir 
performance under constant or variable moisture regimes. In 
drought conditions, biomass production increasedwith species 
richness.This result indicatesthat species that are "redundant" un-
der equable conditionsmay interact in a complementaryway 
when conditions become tougher. -AMS 

Proc. Natl.Acad. Sci. U.S.A. 98,6704 (2001). 

PHYSICS 

Confinement 
Without Walls 

When particlessuch as elec-
trons are placed ina confining 
potential("box"), they exhibit a 
discrete ladderof energy levels. 
An intuitive description involves 
reflectionsof waves from walls: 
These discreteenergy levels can 
be thought of as arisingfrom 
fitting integer multiple half-
wavelengths associatedwith 
the electron into the box. How-
ever, quantum mechanicsdic-
tates that awall is not neces-
sary for the reflectionto occur, 
but that asimplestepjump in 
the potentialwould work equal-
ly well. Inthis case,the elec-
trons would be confinedto a 
plateauand would be reflected 
at the boundary region. Barman 

et al. deposited athin layer of 
sodium atoms on an aluminum 
substrateto mimic the plateau 
and step-downpotentialstruc-
ture.They observedresonances 
in the photoemissionspectrum 
that are in agreement with the 
scenario in which the electron 
wave functions are indeed 
reflected from the sodium-
aluminum boundary.-I S 0  

Phys. Rev. Len. 86.5108 (2001). 

ENVIRONMENTAL SCIENCE 

Messy Medlter-
raneanOutflows 

Waters from the Mediterranean 
Sea are saltier and thus denser 
than those of theAtlantic 
0cean.This difference results in 
aflow of water at depththrough 
the Strait of Gibraltar,and this 

has been an important source of 
intermediatewater in theAt-
lantic0cean.This flow can be 
mapped for some distance and 
may even influenceAtlantic 
Ocean circulation. Martiet al. 
now show that this flow may 
also be an important contributor 
to organic pollution inthe 
northeasternAtlantic Ocean. 
Hydrophobicorganic pollutants, 
includingpolycyclic aromatic 
hydrocarbons (PAHs) and poly-
chlorinatedbiphenyls(PCBs), are 
transportedprimarilyas small 
particles,and the total flux of 
such pollutantscould amountto 
severaltons peryear. -BH 

Envimn. Sci. Technol..in press. 

PHYSIOLOGY 

ControlledGrowth 
Thyroid hormone (triiodothyro-
nine or T3) is knownto be in-
volved in energy metabolism 
and growth, and it exerts its ac-
tion through bindingto specific 
transcriptionfactors that regu-
late gene expression. Korit-
schoner et al. make a connec-
tion betweenthyroid hormone 
and the proteintubby, which is 
knownto be involved in adult-
onset obesity (for more on tub-
by, see Santagataet al., Re-
searchArticle, p. 2041 and 
Cantley, Perspective,p. 2019, 
this issue).Adult rats from 
which the thyroid had been re-
moved surgically displayed a 
spectrum of changes in the ex-
pression of tubby. For instance, 
there was a substantial de-
crease of both messenger RNA 
and protein in cerebellar Purkin-
je cells that could be reversed 
by injectionof thyroxine (a thy-
roid hormone precursorthat 
crosses the blood-brain barrier). 
There were no clear TEdepen-
dent changes in tubby levels in 
the hypothalamic region,al-
thoughthe in vivo phenomena 
were mirrored byT3-induced 
changes in tubby expression in 
the PC12 cell line. -GJC 

EM80 Reports,2.499 (2001). 
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GEOPHYSICS 

Patterns of Stress 
Many materials, when they cool 
or shrink, develop distinct but 
regular fracture patterns.These 
patternsare commonly ob-
served in nature in the form of 
mud cracks, columnarjointing 
in basalt flows, or ice-wedge 
networks in frozen ground.The 
patternsmay extendfrom a 
few centimeters across in mud 
cracks to hundreds of meters in 
length in ice-wedge networks. 

PlugandWerner have devel-
oped a modelof ice-wedge net-
works basedon parameters that 
includethe tensile stress associ-
ated with cooling, tensile 
strength, fracture depth, and a 
few other soil parameters. Frac-
tures were placedsequentially 
on a 1attice.Their modelsuc-

A near-infraredaerialph . 
graph of an ice-wedgenetwork 
(red) onthe SewardPeninsula, 
Alaska. 

cessfully reproducedthe geom-
etry and scale of observed ice-
wedge networks,which implies 
that the patterns, at least in ice 
wedges, are dominated by stress 
interactions between individual 
icewedges as they form.-BH 

J. Ceophys.Res. 106,8599 (2001). 

CHEMISTRY 

A GoldenChair 
Inorganic moleculeswith intri-
cate structures can be assem-
bled from metalcenters and 
multidentateligands,with the 
latter formingtwo or more 

COMlNUEDON PAGE 1969 



bonds to the metal. Cyclic compounds of 
this kind, termed metallacycles, may find 
applications as catalysts, sensors, and 
molecular electronic components. Unlike 
many organic cyclic molecules, metalla- 
cycles usually are rigid. 

Yip and Prabhavathy have synthesized a 
metallacycle that has a structure and flux- 
ionality reminiscent of cyclohexane.The 
molecular ring consists of three gold atoms 
and three bridging bidentate ligands (9,lO- 
bis[diphenylphosphino]anthracene) with an 
overall diameter of about 1 nm and a chair 
conformation similar to that adopted by 
cyclohexane. Solution 31P and 'H nuclear 
magnetic resonance (NMR) spectra show 
that the ring is stable for several days and 
indicate that the ring converts between 
two conformations in which all of the 
phosphorus atoms but not all of the pro- 
tons experience identical chemical environ- 
ments.The authors conclude that a ring in- 
version occurs, and this interpretation is 
supported by two-dimensional NMR data, 
which show that a slow conversion occurs 
at 228 K. Hence, this fluorescent (475 nm) 
molecule mimics the structural and dy- 
namic features of cyclohexane. - JU 

Angew. Chem. Int. Ed. 40.2159 (2001). 

V I R O L O G Y  

Genetic Meltdown 

Ribavirin was identified as a broad-spec- 
trum antiviral agent 30 years ago, but its 
mode of action remains obscure. Crotty 
et al. now show that the drug accelerates 
the already high mutation rate of RNA 
viruses (about 2 x so as to precipi- 

P S Y C H I A T R Y  

From Genotype to Risk 

The complexity and heterogeneity of psy- 
chiatric disorders have contributed to the 
difficulty in identifying the underlying ge- 
netic factors. Egan etal. have taken a bold 
step forward in proposing a tenuous, yet 
plausible linkage of a polymorphism in the 
gene encoding catechol-0-methyl trans- 
ferase (COMT) to an elevated risk for 
schizophrenia. 

An evolutionarily recent mutation in this 
gene results in the replacement of a valine 
residue with a methionine.This newer en- 
zyme is less stable and exhibits only a 
quarter of the activity of COMT(Val).The 
anticipated biochemical result is that 
dopamine, the substrate of this enzyme, 
would be inactivated less rapidly. In turn, 
this would have the consequence in vivo of 
elevating dopamine levels, particularly in 
the prefrontal cortex where synaptic trans- 
porters that retrieve and sequester released 
dopamine are less abundant than in other 
areas of the brain. Dopamine is known, 
from animal and human studies, to be im- 
portant for executing cognitive tasks in- 
volving working memory.Thus, it was ex- 
pected that individuals homozygous for the 
Met allele would display enhanced perfor- 
mance in behavioral tests and that func- 
tional brain imaging would reveal larger ar- 
eas of activation inValNal subjects (due to 
relatively "inefficient" processing in the 
prefrontal cortex). 

Behavioral and genetic analysis of a 
sample of 175 schizophrenic patients, 219 
healthy siblings, and 55 controls revealed . . 

tate a g&omic crisis and ulti- an associa- 
mately to destroy the infectivi- tion of the 
ty of the viral genomic RNA. Met allele 
This is possible because RNA with better 
viruses reside at the cusp of a performance 
phenomenon called error catas- on the Wis- 
trophe. RNA viruses exist as an consin Card 
assemblage of related quasi- SortingTest 
species that, because of their 
high inherent mutation rate, ciation of the 
can adapt rapidly to new envi- Val allele 
ronments. Nevertheless, with schizo- 
despite their rapid response Brain areas displaying more activation phrenia; both 
capacity, this is a dangerous in COMT(Va1) subjects. were weak, 
place to inhabit.There is a limit but signifi- 
to how much variation a genome can tol- cant, effects. Imaging analysis of two 
erate without irretrievably degrading i t s  groups of siblings showed the anticipated 
genetic information. If a virus population "excess" brain activation in ValIVal indi- 
is replicating at the brink, then just a bit viduals.The authors emphasize that the 
of extra pressure from a mutagen, such as Val allele is not an all-or-none determi- 
ribavirin, may push it into the abyss of nant, but rather that it may increase the 
genetic meltdown, resulting in an inability risk for schizophrenia by slightly compro- 
to replicate and loss of viability. - CA mising prefrontal function. - CJC 

Proc. Natl.Acad. Sci U.S.A. 98.6895 (2001). Proc. Natl. Acad. Sci. U.S.A. 98.691 7 (2001). 
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M ovi,jktend to ponray re- 
search scientists as people 
out of this world. 

And, they're not far off the mark. 
Everyone knows that the DNA 
must be in the nucleus in order to 
work. But for decades people have 
been taking a more tortuous route. 
We have a shortcut: 

Nucleofectionm. The DNA 
is quickly transferred into the 
nucleus. Also of primary cells. 
To do this you don't have to spend 
a lot of money (which should 
interest the controllers), and 
Nucleofectionm is really quite 
simple (which should interest the 
scientists whose time is costly). 
And neither are viruses necessary 
(which should interest all those 
with a concern for safety). And if 
you're not employing primary cells 
for research you can still work ten 
times faster with cell lines using 
the Nucleofector~. 

After all, it's up to you into 
which nuclei the DNA is being 
transferred. The important thing: 
it gets there directly. For more 
information click wmv.amaxa.com 
Or +49 (0122199 199-400 to 
get in touch - directly. 

See us at, 810 2001 Booth No. 142 

a rn a@. gene transfer begins here 


