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PER Stability Is Independent of CRY
Stability

Elizabeth S. Maywood, Johanna E.
Chesham, Qing-Jun Meng, Patrick M.
Nolan, Andrew S. I. Loudon, et al.

(see pages 1539 –1544)

Circadian rhythms are maintained by
molecular oscillations in cells of the
suprachiasmatic nucleus. The primary
clock components are the transcription
factors CLOCK and BMAL1, which to-
gether activate transcription of period
(Per) and cryptochrome (Cry). PER and
CRY proteins accumulate in the cyto-
plasm and then translocate back to the
nucleus, where they disrupt transcrip-
tional activation by CLOCK and BMAL1,
thus suppressing their own transcription.
Degradation of PER and CRY eventually
frees CLOCK and BMAL1 from repres-
sion, thus completing the circadian cycle.
Thus, cycle period is determined partly by
the degradation rate of PER and CRY.
These proteins form a complex hypothe-
sized to increase their stability, and May-
wood et al. reasoned that if this were true,
mutations that stabilize CRY should in-
crease the stability of PER and counteract
mutations that destabilize PER. This was
not the case. Instead, PER and CRY stabil-
ities were similar in single and double mu-
tants, indicating that their stabilities are
independently regulated.

Œ Development/Plasticity/Repair

NrCAM, Neuropilin, and Semaphorin
Guide Thalamocortical Axons

Galina P. Demyanenko, Thorfinn T.
Riday, Tracy S. Tran, Jasbir Dalal, Eli P.
Darnell, et al.

(see pages 1545–1558)

Dorsal thalamic nuclei receive sensory in-
puts from the periphery and project topo-
graphically to the cortex: rostromedial
nuclei project to rostral cortical areas,
while caudolateral nuclei project to cau-
dal cortex. This organization arises as

thalamocortical axons grow into the ventral
diencephalon, which contains gradients of
guidance cues, including ephrins and ne-
trins. Demyanenko et al. identified another
set of molecules that guide thalamocortical
projections in mice: neuron-glial-related
cell adhesion molecule (NrCAM) and
neuropilin-2, which are coexpressed and in-
teract on thalamic axons, along with sema-
phorin 3F (Sema3F), which is expressed in a
rostrocaudal gradient in the ventral telen-
cephalon. Knock-out of NrCAM rendered
cultured thalamic axons insensitive to
Sema3F-induced collapse, and knock-out
of NrCAM or neuropilin-2 caused a caudal
shift in the projection of rostral thalamic ax-
ons. Therefore, some axons that would nor-
mally innervate motor or somatosensory
cortex instead projected to visual cortex.
The misrouting of thalamocortical axons
might have contributed to the reduced vi-
sual acuity present in NrCAM-null mice.

f Behavioral/Systems/Cognitive

Channelrhodopsin Enables Study of
Striatal Connectivity

Nao Chuhma, Kenji F. Tanaka, René
Hen, and Stephen Rayport

(see pages 1183–1192)

The striatum is the principal input nucleus
of the basal ganglia. Striatal medium spiny
neurons (MSNs) project to the output nu-
clei—the internal globus pallidus and the
substantia nigra pars reticulata (SNr)—di-
rectly and indirectly, via the external globus
pallidus (GPe) and subthalamic nucleus.
Recent data suggest that basal ganglia
circuitry is more complex than origi-
nally appreciated, however. Unraveling

the striatum’s role in motor learning, con-
trol, and disorders requires detailed map-
ping of its internal circuitry. Therefore,
Chuhma et al. expressed channelrhodopsin
specifically in MSNs. By photostimulating
MSN terminals, they found that MSNs were
widely interconnected in the striatum; they
synapsed primarily onto burst, rather than
tonic, spiking neurons in the GPe; and they
formed synapses with most SNr GABAergic
neurons, but none with substantia nigra
pars compacta dopaminergic neurons.
Whereas D2 receptor agonist inhibited syn-
aptic responses in the GPe, D1 agonist had
no effect, suggesting that MSN terminals in
this area do not express D1 receptors.

� Neurobiology of Disease

Direct Pathway Neurons Are
Primarily Affected in HD Model

Véronique M. André, Carlos Cepeda,
Yvette E. Fisher, My Huynh, Nora
Bardakjian, et al.

(see pages 1170 –1182)

Striatal medium spiny neurons (MSNs)
forming the direct pathway express D1
dopamine receptors and are excited by
dopamine from the substantia nigra,
whereas MSNs giving rise to the indirect
pathway express D2 receptors and are in-
hibited by dopamine. The direct pathway
organizes voluntary movements, whereas
the indirect pathway inhibits unintended
movement. André et al. genetically labeled
MSNs expressing D1 or D2 receptors to
investigate how each pathway was affected
in mouse models of Huntington’s disease
(HD). In D1-expressing MSNs of young
HD mice, the frequency of spontaneous
EPSCs (sEPSCs) was higher than in wild-
type mice; but in older HD mice, sEPSC
frequency was lower than normal. These
changes were associated with increased
abnormal grooming behaviors in young
HD mice and decreased locomotion in
older HD mice. The effects in young mice
may have been mediated by elevated stri-
atal dopamine, because depletion of en-
dogenous dopamine ameliorated the
effects and restored the ability of D1 ago-
nist to increase sEPSC frequency.

Neuropilin-2 (red) and NrCAM (green) colocalize in rostral
dorsal thalamus of embryonic mice. See the article by Demy-
anenko et al. for details.
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