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Megavesicles on 
the Move 

creasing density of vacuum G E O P H Y S I C S  
energy has been fingered as a Triggering a Big likely culprit; as the distance 
between obiects grows, the Quake 

Debate about the mechanisms 
of cargo transfer across the 
Colgi complex has been in- 
tense. Do cargo molecules trav- 
el through 
vesicular carri- 
ers, which bud 
from the cister- 
nal rims of one 
Colgi cisterna 
and fuse with 
the next, or do 
whole cohorts 
of Colgi mem- Huge cargo-car1 
brane cisternae 
mature and progress en bloc 
from the cis to trans face of the 
organelle? 

One of the key results in fa- 
vor of cisternal progression has 
been the observation of the 
transport of cargoes that simply 
are too large to fit inside a stan- 
dard 70- to 90-nanometer 
transport vesicle. But Volchuk et 
al. have generated huge car- 
goes-up to 400 nm protein ag- 
gregates-and were able to ob- 
serve their transport in 
megavesicles that appeared to 
pinch off from Colgi cisternal 
rims as they rapidly traversed 
the Colgi complex.Therefore, at 
least in this instance, vesicular 
transport is sufficient to allow 
transport of large cargoes across 
the Colgi complex; nevertheless, 
cistemal progression may be 
important for some cargoes in 
certain cell types. - SMH 

Cell 102,335 (2000). 
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density of matteydecreases, In 1998, a magnitude 8.1 
allowing the increasing densi- earthquake ruptured about 
ty of vacuum energy to domi- 178 kilometers of oceanic 
nate and eventually to pro- crust from east to west within 

A S T R O P H Y S I C S  

Endless Expansion? 
A few years ago, astronomers 
determined that distant super- 
novae were receding from the 
center of the universe much 
faster than before. The cause 
of this accelerating expansion 
of the universe remains un- 
clear. An antigravitational re- 
pulsive force caused by an in- 

duce cosmic 
loneliness. 

Barrow et al. 
start their cal- 
culations with a 
homogeneous 
and isotropic 
universe with 
no curvature 

rying vesicles. and then con- 
sider the 

changes in expansion rate over 
time when two forms of mat- 
ter, a perfect fluid and a 
quintessence field, are allowed 
to evolve.They find that it is 
possible for the density of vac- 
uum energy to decrease over 
time and for the density of 
matter to increase, leading to 
a deceleration of the expan- 
sion. Thus, there may yet be 
opportunity to observe and to 
interact with our extragalactic 
neighbors during the next few 
billion years. - LR 
Mon. Not. R. Astron. Soc. 316, L41 (2000). 

the Antarctic Plate, off the 
coast of Antarctica in the Indi- 
an 0cean.This event was the 
largest ever recorded within an 
oceanic plate and the most 
tectonically isolated, being far 
from any plate boundary or 
seismically active region. In ad- 
dition, the orientation and mo- 
tion along the fault plane did 
not match with the generally 
northeast-to-southwest trend- 
ing fracture zones and their re- 
lated seismicity within this 
area of the seafloor. 

Kreemer and Holt have tried 
to ascertain the cause of this 
uncommon event with models 
of the vertical stress field and 
the horizontal strain field. The 
strain field model indicates 
that the event probably is not 
related to diffuse deformation 
from the Australian-Antarctic- 
Pacific Plate triple junction or 
an unrecognized microplate 
within the Antarctic Plate.The 

C H E M I S T R Y  

Sugar Coating Fullerenes 
Potential applications in biology and medicine have motivated 
attempts to make fullerenes soluble in water, but success has 
been limited. Now, Samal et al. have succeeded in synthesizing 
water-soluble fullerene polymers that consist of cyclodextrin 

w 

ernating cups and balls. 

moieties linked to Ceo molecules via amine units, thus forming a 
chain of alternating cyclodextrin and Cso molecules.The cy- 
clodextrin units encapsulate the amines and prevent multifunc- 
tionalization of the fullerenes, although it is still not known if 
chain branching occurs.The polymer appears to retain the useful 
properties of free CsO; preliminary experiments show that the 
molecule cleaves DNA oligomers in the presence of light. - JU 

Chem. Comm. 2000,1373 (2000). 
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stress field model reveals that 
deglaciation of the nearby 
Antarctica ice cap may have 
triggered this event.Three oth- 
er groups publishing in the 
same issue have reached simi- 
lar conclusions on the basis of 
other data. Understanding the 
triggering processes that led to 
this extremely energetic, yet 
isolated rupture will help to 
improve our understanding of 
more complex tectonic re- 
gions, such as southern Califor- 
nia, where triggering of the 
Hector Mine earthquake by the 
Landers earthquake has been 
suggested. - LR 

Ceophys. Res. Lett. 27,2297 (2000). 

N E U R O S C I E N C E  

Division of Labor in 
the Dendrite 

An important part of brain 
growth and maturation in 
mammals occurs during the 
first weeks of postnatal devel- 
opment. This can be seen in 
the extensive change in size 
and dendritic arborization of 
neocortical neurons during this 
period, but large parts of this 
process are incompletely un- 
derstood. Zhu used morpho- 
logical and electrophysiological 
methods to study the matura- 
tion of layer V pyramidal neu- 
rons in the rat. 

The apical dendrite of these 
neurons lengthened and thick- 
ened, displaying more than a 
fivefold increase in size at 
postnatal day 2. This change 
was accompanied by a switch 
from high to very low electri- 
cal input resistance of dendrite 
and cell body. Consequently, 
the apical tuft of the dendrite 
and the soma became more 
and more electrotonically iso- 
lated from each other. 

During the same period the 
ion channel composition in the 
dendritic plasma membrane 
underwent a change from 
mainly sodium-dependent to 
the complex calcium- and 
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sodium-dependent mature pattern.& a 
result, large suprathreshold synaptic in- 
puts in the distal part of the dendritic tree 
of adult layerV pyramidal neurons can be 
nonlinearly amplified and can subse- 
quently trigger axonal action potentials. 

These findings may haw important con- 
sequences for information processing on 
the cellular and network level during the 
development and maturation of the brain. 
They also may be valuable for the interpre- 
tation and comparison of data from labo- 
ratories that use preparations from differ- 
ent developmental stages. - PRS 

J. PWoL 526,571 [2000). 

MICROBIOLOGY 

anti-inflammatory properties, including 
the down-regulation of lymphocyte and 
macrophage function. 

Extending these studies, Malfait etal. 
report that oral administration or injec- 
tion of CBD significantly reduced inflam- 
mation in a mouse model of joint disease 
bearingz similarity to human rheumatoid 
arthritis.To this end, the cannabidiol ap- 
peared to evoke its anti-arthritic effects in 
two ways: by in hi biting T-cell responses 
normally induced in the arthritis model 
upon priming with collagen, and through a 
direct effect on the inflammatory path- 
ways that lead to the eventual damage of 
joint tissue.Although the mechanisms by 
which CBD influences the immune system 

 he Power of ~ ~ ~ ~ ~ h ~ ~ h ~ ~  remain obscure, this study may open up 
new avenues in the search for effective 

Inorganic polyphosphate (poly P) is a lin- treatment of chronic inflammatory 
ear chain of hundreds of phosphate disease. - SJS 
residues linked by high-energy phospho- P ~ C .  N ~ L   cad. sci. U.S.A. 97,9561 (2000). 
anhydride bonds. It can be found in all 
ceUs, but it. functional role has remained PHYSles 
elusive. Rashid etal. show that poly P is 
essential for the virulence of Pseu- 

Phonon Management 
domonas aemginosa, a Gram-negative Impurities and defects within crystals are 
bacterium that causes serious infections effective scatterers of acoustic phonons, 
in cystic fibrosis patients and in irn- the quantized units of lattice vibration of 
munocompromised individuals. Like 0th- the crystaLThe symmetry of the crystal 
er pathogenic bacteria, I? aenrginosa itself can result in elaborate, but pre- 
forms biofilms, sessile three-dimensional dictable, patterns of phonon propagation 
aggregates of bacteria that are especially through the crystal, and these can be vi- 
resistant to antibi- r sualized with phonon imaging 
otics. P. aenrginosa techniques. 
lacking polyphosphate Using a wafer direct-bonding 
kinase (PPK), the en- technique, in which two wafers 
zyme that synthesizes can be ideally bonded together 
poly P from ATP, was without introducing phonon 
found to be defective scattering defects, Msall et al. 
in biofilm formation show that the resultant phonon 
and showed greatly re- trajectories at 
duced virulence in the interface 
mice. PPK has not yet been detected in can be engi- 
mammalian cells, and It may prove to neered by intro- 
be an attractive new target for antimi- ducing a twist 
crobial therapies. - PAK angle between 

p m c . ~ a t ~  w. U.U $7,9636 m). the crystal ori- 
entations in the 

IMMUNOLOGY wafers. These 

Arthritis-hother 
Treatment in the Pot? 

The beneficial effects of taking marijuana 
for debititating diseases such as multiple 
sclerosis remains a vigorously debated is- 
sue. Evidence for the ability of some con- 
stituents of marijuana to influence the 
immune system, however, does exist. In 
fact, it is to a nonpsychoactive compo- 
nent of cannabi-nnabidkl (CBD)- 
that some of these effects can be at- 
tributed; CBD has been reported to show 

I trajectories first 
Phonons encountering .were simulated 
a twi* in si (upper) computational~y 
and a 20''Wein Gaki and then deter- 
(tower). mined experi- 

mentally. The 
agreement between the data demon- 
strate that such a technique may prove 
useful for phonon lensing or for applica- 
tions requiring phonon management in 
which heat must be dissipated or direct- 
ed in particular directions. - IS0  

Phys. Rev. Lett. G, 598 (2000). 

The latest research 
breahthroughs. global sclence 

news and mformahon., 

at your fmgertrps! 

your A;dAS mkbership 
for just $121 

. . . time-saving 
fkatwes 

... insmntaccess to 
science news and 
infbrmation 

up-to-date on 
.*. "e the test scientific 

developments 

Visit Science Online at 
http:/lwww.scienceonline.org, 
call (202) 326-6417, or e-mail 

membership2@aaas.org 
for details. 

Science Discover the Future - 
AMERICAN ASSOCIATION FOR THE 

www.sciencemag.org SCIENCE VOL 289 18 AUGUST 2000 


