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A P P L I E D  P H Y S I C S  efficiency f>30%)of the trans-

nigh-speed~ i ~ h ~mitted lGht throigh the poly-

Modulation 
mer.They suggest that the fast 
operation of the device, in 

Photonics is competingdirectly 
with microelectronicsin sys-
tems where speed is important, 
and more advanced opticalsys-
tems will require the further 
development of many types of 
devices, includingwaveguides, 
light switches, filters, polarizers, 
and modulators. Ideally, these 
active devices should be fast. 

Harada et al. describe results 
on a fast light modulatorthat 
they developed based on an 
electro-optic polymer.The 
complex refractive index 
change induced by a relatively 
small applied electric field (141 
volts) across the polymer gives 
rise to a large modulation 

excess of 25 megahertz, makes 
the materiala promisingcandi-
date in applicationssuch as 
optical image processingand 
opticalcomputing.-IS0 

Appl. Phys. Lett. 77,3683 (2000). 

B I O C H E M I S T R Y  

A Bilious lonophore 
One of the fundamental char-
acteristics of cells is the control 
of the permeability barrier 
between them and the outside 
world. Constituentsthat are 
meant to stay inside, such as 
macromoleculesand phos-
phorylated metabolites,are 
insoluble in and retained by the- -

E C O L O G Y I E V O L U T I O N  
A 

Riverine Barriers 
L Patternsof species distribution 

and diversit) are influenced 
heavily by geographical barri-
ers. In his accounts of Amazo-
nian biogeography,Alfred 
RusselWallace observed that 
the ranges of closely related 
primateswould sometimes 
abut at large rivers; nearer the 

source of a river, the differ-
ences betweenthe faunas of 

'opposite banks would diminish. 
This observationgave rise to the 

hypothesisthat the presence of nu-
merous large riverswas a factor that 

Alfred RusselWallace significant& limitedgene flow and 
contributed to the high levels of 

generalspecies diversity seen in lowlandAmazonia. 
More recent primate studies have largelyvindicatedWallace's 

idea. For marsupialsand amphibians-and perhaps for diversity in 
general-the story might be different. Gascon etal. compare 
species assemblagesof these animalgroups on opposite banks of 
the Juru6river in Brazil. IfWallace's hypothesiswere to hold,there 
should have been greater similarity betweenthe faunas of the sea-
sonally flooded forests on opposite banksthan betweenthose of 
the terra firme forests above the flood zone. However, they found 
no such relationship at any point along the river, suggestingthat 
riverine barriers do not account for the patternsof diversity in 
marsupialsand amphibians,and that other, more cryptic,geomor-
phologicalfeatures might have played a significant role.-AMS 

Proc. Natl.Acad. Sci. U.S.A. 97,13672 (2000). 

membrane bilayer of hy- important in enablingendo-
drophobic lipids,whilst nutrient cytosis at the cell surface. In 
and waste productsare trans- mammaliancells, Numb pro-

tein was associated with endo-
somes and trafficked together 

%% 
with internalized proteins such 
as the transferrin receptor.It 

co-localized with the clathrin 
adaptor protein a adaptin as 
well as with another endo-

Proposed ion-con- Na cytic marker protein, Epsl5. 
ducting structure of When cells were engineered 
four cholic acid to express fragments of 
molecules attached Numb, clathrin-mediated 
to a spermine back- endocytosis was inhibited. 
bone. Further analysis will be 

Na requiredto define how 
ported by carriers or Numb inhibits endocytosis, 
channels inserted and to determine if i ts  role in 
into the membrane.The pro- cell fate specification and its 
cess of transport remains an interaction with Notch are 
outstanding problem,and sim- linked to its participation in 
pler systems may be a produc- endocytosis.-SMH 
tive route of study. J. cell Biol. 151.1345 (2000). 

Otto et al. describethe one-
step synthesis, from spermine G EoP HY s Ic s 
and cholic acid, of a sodium Dry and Stable 
ionophore.The activity of this 
adduct is highly sensitive to Water in a rock can affect 
the length of the lipid acyl many of its properties-for 
chains, and they interpret its example, water can lower the 
sodium-carryingcapacity as meltingtemperature and 
due to a dimeric structure in reduce the viscosity of the rock 
which the amphiphilic sterol so it deforms more easily. One 
moieties align perpendicularly way to infer water content at 
to the plane of the membrane depth is by measuringelectrical 
with their hydroxylgroups conductivity, which can be 
offeringa hydrophilic interior enhanced by the presence of 
channelfor the passage of water or another highly 
sodium ions.-GJC conductive mineral, such as 

J.Am. Chem. SOC.,in press. graphite. Most measurements 
of electrical conductivity have 

CELL B I O L O G Y  been of continentalor oceanic 

Cell Fate and 
Endocytoris 

The Drosophila protein Numb 
helps to determine cell fate 
during development because it 
is asymmetrically distributed 
during cell division. Numb is 
known to interact with Notch, 
a receptor that also is involved 
in specification of cell fate. 

Santolini et al. examined 
whether Numb may play a 
general role in cells and discov-
ered that it appears to be 
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crust, but a few measurements 
have been made across Long 
arrays of the underlyingmantle 
and can be used to address the 
variability of the water content 
of the upper mantle. 

Hirth et al. analyze recent 
measurementsof the mantle 
beneathArchean cratons.These 
structures represent the oldest 
continentalcrust on Earth, and 
many cratons s t i l l  appear to be 
related to their underlying 
mantle.The data imply that 
between depths of 150and 
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250 kilometers, the mantle beneath the 
cratons is anomalously dry compared to 
the oceanic mantle, but that below about 
250 km, the water content of the mantle 
is more uniform.The stability of Archean 
mantle may derive from this relative lack 
of water.-BH 

Ceochem. Ceophys. Ceosys. l.200OCC000048 (2000). 

CHEMISTRY 

Fine Golden Rings 
Catenanes are interlinked molecular rings. 
They are usually fully or mostly organic, 
and sophisticated versions may have 
future applications in molecular electron- 
ics. Gold-based catenanes have been re- 
ported, but in those structures the gold 
atoms were linked with organic bridges; 
direct gold-gold interactions were not 
significant. Wiseman et al. have synthe- 
sized unusual catenanes that have fully in- 
organic rings made of alternating gold and 
sulfur atoms, a ten-membered ring in one 
case and twelve in an0ther.A large organic 
ligand is attached to each of the sulfur 
atoms. Weak gold-gold interactions, both 
between atoms in the same ring and be- 
tween atoms in different rings, contribute 
to stabilization of the catenanes. - JU 

1. Am. Chem. Soc., in press. 

MICROBIOLOGY 

Expanding the Host Range 
of Bacteria 

Bacterial pathogens can exhibit extraordi- 
nary abilities to manipulate their target 
hosts, for instance b y -  in- 
jecting molecules that 
promote greater binding 
and uptake of the bacte- 
rial invader.The hosts, on 
the other hand, are 
equally capable of devel- 
oping resistance mecha- 
nisms that can diminish 

which is a human pathogen, could infect 
C. elegans fatally; now they describe 
results showing that several strains of 
Salmonella typhimurium can also infect 
the nematode. Furthermore, 5. typhimuri- 
um mutants deficient in a signal transduc- 
tion pathway regulating virulence in verte- 
brates displayed significantly less potency 
in killing C. elegans, hinting at the poten- 
tial for using the nematode, whose 
genome and developmental cell lineage 
are completely known, to dissect virulence 
mechanisms. Labrousse et al. have 
confirmed that 5. typhimurium can infect 
C. elegans. They go on to show that muta- 
tions that reduce the ability of the bacteri- 
um to resist the acid pH of the gut, as 
expected, attenuate killing efficiency, sup- 
porting the proposal that C. elegans can 
serve as a genetically tractable model host 
for important human pathogens. - GJC 

Curr. Biol. 10.1539 (2000); Curr. Biol. 10,1543 (2000). 

GEOCHEMISTRY 

Cultured Carbonate 
Dolomite, CaMg(CO,),, is found in much 
greater abundance in ancient rocks than in 
modern ones, but why this is true has been 
one of geology's enduring mysteries. Part 
of this uncertainty has stemmed from the 
inability until recently to precipitate 
dolomite in the laboratory at the low tem- 
peratures that must have prevailed at 
ancient sites of dolomite formation. Fortu- 
nately, dolomite does form in some mod- 
ern environments and, taking clues from 
them, researchers have discovered that 

sulfate-reducing 
bacteria may be the 
missing ingredient. 

Warthmann et 
al. have cultured a 
single strain of 
sulfate-reducing 
bacteria and shown 
that when they are 

the virulence or infedivi- grown in conditions 
ty. Understanding this like those in which 
arms race and exploiting they are found 
it therapeutically would naturally, with suf- 
be accelerated if both or- ficient amounts of 
ganisms were amenable Ca, Mg and carbon- 
to genetic approaches, Nematodes infected with fluorescent- ate, dolomite for- 
which could lead to the ly-tagged (blue) S. typhimurium (left) mation occurs 
identification of mutants or P. aeruginosa (right); the intestine is within 30 days at a 
and molecules that medi- marked with arrows. temperature of 
ate attack and defense. 30°C. Anaerobic 

Aballay etal. have extended their earlier bacteria such as these could have played 
work in establishing the nematode an important role in dolomitization in 
Caenorhabditis elegans as a host for bacte- Earth's early history, when a more reduc- 
rial infection. Previously, they had shown ing atmosphere existed. - HJS 
that a strain of Pseudomonas aeruginosa, Geology 28,1091 (2000). 
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