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Olfactory Cortex Neurons Process
Information from Different Sources

Norimitsu Suzuki and John M. Bekkers

(see pages 2156 –2166)

Olfactory sensory neurons synapse onto mi-
tral and tufted cells in olfactory bulb glo-
meruli, which in turn project to piriform
cortex. The input layer of piriform cortex
contains two principal neuron types—
semilunar (SL) and superficial pyramidal
(SP) cells—which are thought to integrate
odor signals from multiple glomeruli. How
odors are represented is poorly understood,
however. Suzuki and Bekkers propose that
SL and SP cells have distinct roles in afferent
and intracortical processing. SL somata
were preferentially located in the upper half
of layer II, whereas SP somata resided exclu-
sively in the lower half. Both cell types re-
ceived afferent inputs from olfactory bulb
and associational inputs from other princi-
pal cells, but stimulation of single afferent
fibers produced larger EPSCs in SL cells
than in SP cells. Single associational fibers
produced similarly sized EPSCs in SL and
SP cells, but stimulating multiple fibers pro-
duced larger EPSCs in SP cells, suggesting
more associational fibers contact these cells.

Œ Development/Plasticity/Repair

HSPG-Modifying Enzymes Have
Distinct Roles in Axon Guidance

Christopher D. Conway, Kathy M.
Howe, Nicole K. Nettleton, David J.
Price, John O. Mason, et al.

(see pages 1955–1970)

Attractive and repulsive molecules secreted
by midline glia and neurons are crucial for
guiding developing commissural axons.
The function of many guidance molecules is
modified by heparan sulfate proteoglycans
(HSPGs), secreted or transmembrane pro-
teins that have large, complex attached
sugar moieties. HSPGs might exhibit great
structural diversity because heparan sulfate
(HS) groups can be modified in various
ways, e.g., by sulfonation. If such structural

diversity translates into functional diversity,
HSPGs could greatly expand the variety of
cues available to guide axons to their specific
targets. To investigate whether different HS
structures have unique roles during devel-
opment, Conway et al. knocked out two
modifying enzymes, the heparan sulfotrans-
ferases Hs2st or Hs6st1, in mice. Knock-out
of either enzyme disrupted axon pathfind-
ing in the optic projection and corpus callo-
sum, but the specific defects differed.
Interestingly, deletion of either enzyme
caused disorganization of midline glia, and
subsequent defects in callosal axon growth
appeared to result from their attraction to
the displaced glia.

f Behavioral/Systems/Cognitive

Raphe Obscurus Serotonergic
Neurons Do Not Sense CO2

Seth D. DePuy, Roy Kanbar, Melissa B.
Coates, Ruth L. Stornetta, and Patrice
G. Guyenet

(see pages 1981–1990)

Serotonergic neurons project to nearly all
regions of the CNS, but their somata are
found primarily in the raphe nuclei. The
rostral raphe nuclei—the dorsal nucleus
and median nucleus—project to cortex,
striatum, and limbic structures, and regu-
late emotion, arousal, and other cognitive
functions. The caudal complex, comprising
raphe magnus, obscurus, and pallidus nu-
clei project to brainstem and spinal cord and
are thought to modulate sensory, auto-
nomic, and motor functions. Serotonergic

neurons in the caudal raphe nuclei also
modulate respiration and have been hy-
pothesized to act as central CO2 sensors. Ex-
pressing channelrhodopsin specifically in
serotonergic neurons of the raphe obscurus
enabled DePuy et al. to determine that these
neurons project to respiratory neurons, and
that photoactivating the neurons in vivo in-
creased the respiratory frequency and am-
plitude. In addition, the authors used light
pulses to definitively identify serotonergic
neurons in unit recordings, and showed
that these neurons were insensitive to
changes in CO2.

� Neurobiology of Disease

Blocking A�–ABAD Interaction
Reduces Alzheimer’s Pathology

Jun Yao, Heng Du, Shiqiang Yan, Fang
Fang, Chaodong Wang, et al.

(see pages 2313–2320)

Accumulation of amyloid � (A�) defines
Alzheimer’s disease (AD), and mutations
that increase A� production underlie
early-onset AD. How A� is related to cog-
nitive decline and neurodegeneration is
unknown, however, and its accumulation
might be incidental. Mitochondrial dys-
function is hypothesized to contribute to
several age-related neurodegenerative dis-
eases, including AD, because symptoms of
mitochondrial damage, such as accumu-
lation of reactive oxygen species (ROS),
occur early in these diseases and disease-
linked proteins interact with mitochon-
dria. A�, for example, associates with the
mitochondrial protein A�-binding alco-
hol dehydrogenase (ABAD), and A� ac-
cumulates in mitochondria in AD brain.
Overexpression of ABAD accelerates mi-
tochondrial damage and cognitive im-
pairment in a mouse model of AD,
suggesting that the A�–ABAD interaction
contributes to pathology. Yao et al. sup-
port this hypothesis: disrupting the inter-
action by introducing an ABAD decoy
peptide into AD mice reduced ROS gen-
eration, neurite loss, and generation of
toxic A� isoforms while improving mito-
chondrial function and performance on a
spatial learning task.

Afferent (aff) and associational (assn) inputs to mouse piri-
form cortex are segregated as indicated on the right, and
preferentially drive SL (left) and SP (right) cells, respectively.
See the article by Suzuki and Bekkers for details.
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