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How Amyloid-β 
HArms NeuroNs

Amyloid-β is believed to contribute to the 
development of Alzheimer’s disease, but the 
mechanism by which the protein damages 
the brain is uncertain. Now, researchers 
led by Dennis J. Selkoe of Harvard Medical 
School and Brigham & Women’s Hospital, in 
Boston, have uncovered part of the answer 
(Neuron 2009, 62, 788). Working with sam-
ples from cultured cells and brain tissue, the 
team found that soluble amyloid-β oligo-
mers interfere with the normal 
reabsorption of the excitatory 
neurotransmitter glutamate at 
synapses. The researchers be-
lieve the hydrophobic oligomers 
bind to membrane lipids and 
disrupt the structure and func-
tion of transmembrane trans-
porters and channels that nor-
mally reabsorb glutamate from 
the synaptic cleft. As a result, 
excess glutamate accumulates 
near the synapses and over-
stimulates neurons. The excess 
stimulation can promote a cellu-
lar process known as long-term 
depression, in which synapses 
shrink and become less func-
tional. If this process goes far enough, the 
neurons themselves can degenerate, leading 
to memory loss. The researchers showed 
that a glutamate scavenger inhibits long-
term depression induced by amyloid-β, 
suggesting an approach for treating synaptic 
dysfunction in Alzheimer’s disease.—SLR

HigH Co2 levels 
stimulAte growtH 

of fisH BoNe
Predictions that ocean acidification driven 
by high atmospheric levels of CO2 will 
slow the growth of fish bones are incor-
rect, according to researchers at Scripps 
Institution of Oceanography, in San Diego 
(Science 2009, 324, 1683). Their study 
points out limitations in scientists’ un-
derstanding of the effects of elevated CO2 
concentration on biomineralization in 
ocean creatures and the need for a clearer 
grasp of seawater chemistry. High oceanic 
CO2 levels increase the concentrations of 
ocean bicarbonate (HCO3

–) and hydrogen 
ions and decrease the concentrations of 
carbonate ions and calcium carbonate. The 
interdependence of those chemical species 

in seawater leads to the prediction that 
high CO2 levels should slow bone growth 
(calcification) in fish. David M. Checkley 
Jr., Andrew G. Dickson, and coworkers 
incubated white sea bass eggs and larvae 
in a series of water samples of various CO2 
concentrations and measured otoliths (ear 

bones) of sea bass 
with electron micros-
copy. Contrary to ex-
pectations, otoliths of 
fish grown in seawater 
with high CO2 levels 

were significantly larger than those of fish 
grown in water with lower CO2 levels, the 
team reports.—MJ

CirCulAr diCHroism 
CAN Be deCeiviNg

A new study serves as a reminder that when 
it comes to circular dichroism (CD) spectra, 
things aren’t always what they seem (Org. 
Lett., DOI: 10.1021/ol901181b). CD spectros-
copy detects the degree to which molecules 
absorb left- and right-handed circularly 
polarized light, and it’s a common tool for 
evaluating biomolecules’ conformations. 
David P. Fairlie and coworkers at the Uni-
versity of Queensland, in Australia, used CD 
spectra to examine 
a cyclic tripeptide 
that they de-
signed to adopt an 
α-helical structure. 
The peptide’s CD 
spectrum looked 
like that of an 
α-helix, but further 
characterization 
by proton NMR 

revealed that the pep-
tide wasn’t helical at 
all. Instead, it adopted a novel 
β-strand structure (above). 
“This example highlights that 
the common practice of charac-
terizing α-helices by CD spectra 
alone can be misleading,” the 
authors write. “The power of 
CD lies in its ability to establish 
conformational changes, and 
not so much in defining the 
absolute conformation of either 
state involved in the transi-
tion,” adds Paramjit Arora, who 
studies helix mimics at New 
York University.—CD

NANomAteriAl for 
JoiNiNg teNdoN 

ANd BoNe

Surgeons routinely repair rotator cuffs, 
anterior cruciate ligaments, and other 
spots where bone meets soft tissue, but 
often those interfaces do not heal well. 
Such junctions are typically stiff and calci-
fied on one side and soft on the other, with 
a gradual transition in between. Xiaoran 
Li, Stavros Thomopoulos, Younan Xia, and 
colleagues at Washington University in 
St. Louis have found an easy way to make 
synthetic materials for joining damaged 
tendon to bone that mimic natural min-
eral gradients (Nano Lett., DOI: 10.1021/

nl901582f ). They position a mat of 
polymer nanofibers at an angle in a 
glass vial and then slowly introduce 
simulated body fluid with a syringe 
pump. Their procedure yields a com-
posite that gradually varies from 0.7 
to 37.8% calcium phosphate along its 
length, making it twice as stiff on one 
side as it is on the other. Xia says that 
the team is testing the material in rats 
with rotator cuff injuries.—AAR
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Bones in juvenile 
sea bass raised in 
acidified ocean 
water grow faster 
than predicted.


