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Synapsin I Is Released by Astrocytes
and Binds Oligomannose

Shiwei Wang, Fabrizia Cesca, Gabriele
Loers, Michaela Schweizer, Friedrich
Buck, et al.

(see pages 7275–7290)

Many proteins have attached chains of
monosaccharides, i.e., glycans, which con-
tribute to protein–protein interactions and
have important roles in neurite outgrowth,
synaptogenesis, and synaptic plasticity. Oli-
gomannosidic glycans are particularly
prominent in brain, where they are found
on the cell adhesion molecules L1 and
NCAM, and on NMDA and AMPA recep-
tors. Wang et al. report that synapsin I is an
oligomannose-carrying glycoprotein, and it
also binds to oligomannoses on other pro-
teins. More surprisingly, this common syn-
aptic marker appears to be released by glia
into the extracellular space in astrocyte-
enriched mouse cortical cultures. Oxidative
stress or glucose deprivation increased re-
lease of synapsin, and extracellular synapsin
increased survival of cortical neurons under
these conditions. In addition, extracellular
synapsin enhanced neurite growth in cul-
tured hippocampal neurons, and this effect
was abolished by preventing interactions
between synapsin and cell-surface oligo-
mannoses. The effect appeared to be medi-
ated by interactions between NCAM and
synapsin-linked oligomannoses.

Œ Development/Plasticity/Repair

Synaptic Na�-Driven Cl�/HCO3�

Exchanger Affects Vesicle Release

Anne Sinning, Lutz Liebmann,
Alexandra Kougioumtzes, Martin
Westermann, Claus Bruehl, et al.

(see pages 7300 –7311)

The activity of many proteins, including
voltage-gated and ligand-gated ion chan-
nels, is affected by intracellular and/or extra-
cellular pH. Thus, changes in pH affect
neuronal and synaptic activity. For example,
decreases in intracellular pH typically in-
hibit K� channels, and increases in extracel-

lular pH (which generally accompany
decreases in intracellular pH) often increase
neuronal firing and epileptiform activity.
Because the electrochemical gradient across
neuronal plasma membranes favors influx
of extracellular protons and retention of
metabolically produced protons, acid ex-
truders are required to prevent intracellular
acidification. A major acid extruder in brain
is the Na�-driven Cl�/HCO3� exchanger
Slc4a8, which increases intracellular pH by
importing HCO3�. Sinning et al. show that
Slc4a8 is enriched in glutamatergic presyn-
aptic terminals throughout the brain.
Knocking out Slc4a8 lowered intracellular
pH and slowed acid extrusion in mouse hip-
pocampalneurons.Inaddition,Slc4a8knock-
out reduced spontaneous EPSC frequency,
glutamate release, and synchronous spiking,
and increased seizure threshold.

f Behavioral/Systems/Cognitive

Flies Can Learn Aversive Associations
with Trace Conditioning

Dana Shani Galili, Alja Lüdke, C.
Giovanni Galizia, Paul Szyszka, and
Hiromu Tanimoto

(see pages 7240 –7248)

Two basic protocols are used for associative
conditioning: delay conditioning and trace
conditioning. In delay conditioning, the
conditioned stimulus (CS) is presented first,
but the unconditioned stimulus (US) is pre-
sented before the CS is removed. In contrast,
in trace conditioning, the CS is turned off
before the onset of the US, so the animal
must maintain a neural representation
(“trace”) of the CS to form an association.
Thus, trace conditioning allows investiga-
tion of sensory representations without pos-
sible confounds from ongoing sensory
input. Galili et al. report that Drosophila
learn aversive olfactory associations in trace
conditioning protocols. Different odors
evoked distinct, characteristic patterns of
activity in olfactory glomeruli both during
and after stimulus presentation, but despite
their repeatability, post-odor responses
could not be predicted from responses while
the odor was present. Moreover, whereas
aversive behavior generalized to odors that
evoked similar activity during stimulus pre-

sentation, similar post-odor responses did
not correspond to behavioral generalization.

� Neurobiology of Disease

Prion Protein Plays Role in LTP
Inhibition by �-Amyloid

Andrew E. Barry, Igor Klyubin, Jessica
M. Mc Donald, Alexandra J. Mably,
Michael A. Farrell, et al.

(see pages 7259 –7263)

Cellular prion protein (PrPC) and amyloid
precursor protein (APP) have several simi-
larities. Abnormal processing of these pro-
teins produces PrPSC and �-amyloid (A�),
respectively, and aggregation of these prod-
ucts results in neurodegenerative diseases
(transmissible spongiform encephalopathy
and Alzheimer’s disease, AD, respectively).
Abnormal processing of both PrPC and
APP is thought to occur in cholesterol-rich
lipid rafts. Moreover, both proteins are
found in amyloid plaques, PrP binds to neu-
rotoxic A� species, and the presence of
PrPSC in mice exacerbates accumulation of
A� and vice versa. Some studies suggest that
PrP is involved in A�-mediated impairment
of long-term potentiation (LTP), which is
thought to contribute to cognitive decline in
AD. Other studies cast doubt on this conclu-
sion, however. Barry et al. add weight to the
former hypothesis, showing that injection of
A� extracted from human AD brain im-
paired LTP in mice, but this effect was pre-
vented by prior injection of antibodies that
block the A� binding site on PrPC.

Slc4a8 (green) colocalizes with the presynaptic marker synap-
tophysin (red) in mouse hippocampus. See the article by Sin-
ning et al. for details.
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