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Radial glial cells (RGCs) are the progenitors of
most neocortical projection neurons and as-
trocytes. These progenitors divide asymmetri-
cally in the ventricular zone (VZ) to produce
one RGC and one non-RGC daughter cell.
The non-RGC daughter may be a postmitotic
neuron, but more often it is an intermediate
progenitor cell (IPC) that subsequently di-
vides symmetrically to produce two neurons.
To date, three types of IPCs have been de-
scribed based on morphology and site of divi-
sion. Basal IPCs (bIPCs) lose contact with the
pial and ventricular surfaces, and migrate out
of the VZ to divide in the subventricular zone
(SVZ). Apical IPCs retain their attachment to
the ventricle surface and divide in the VZ, but
their basal processes do not extend to the pial
surface. Finally, basal RGCs retain contact
with the pial surface, but lose their ventricular
contact; they divide in the outer subdivision of
the SVZ.

The fate of RGC progeny depends largely
on their birth order: lower-layer cortical neu-
rons are born first, followed by upper-layer
neurons and then astrocytes. Whether the
daughters of different types of IPCs have dif-
ferentfatesisunclear,however.Toaddressthis
question, Tyler et al. used a genetic fate-
mapping technique that causes bIPC-lineage
cells to emit red fluorescence while descen-
dants of other progenitors fluoresce green.
Progenitors were labeled when neurons des-
tined for layers 2–3 (L2/3) were being gener-
ated. At postnatal day 21, pyramidal neurons
descended from bIPCs and other IPCs were
intermingled throughout L2/3. Sometimes
cells of different lineages sat side by side, sug-
gesting they were generated at nearly the same
time. Nonetheless, the progeny of bIPCs and
other IPCs differed morphologically and elec-
trophysiologically. Specifically, bIPC-lineage
cells had smaller, less-branched dendritic ar-
bors, and they had a lower rheobase, more de-
polarized resting membrane potential, and

higher evoked spike rates than cells of other
lineages.

These data suggest that some of the mor-
phological and electrophysiological properties
ofcorticalpyramidalneuronsarealreadyspec-
ified when the neurons are born. These prop-
erties likely affect neurons’ participation in
neural circuits. Therefore, genetic and envi-
ronmental factors that favor generation of one
type of progenitor over another during devel-
opment might have profound effects on corti-
cal function in mature animals.
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Tobacco and alcohol use are tightly linked.
Peoplewhosmoketendtodrinkmorealcohol
than nonsmokers, and they are also more
likely to become alcoholics. Social, environ-
mental, and genetic factors likely contribute to
this relationship, but nicotine also appears to

promote alcohol consumption more directly.
For example, single nicotine injections in-
crease acute alcohol self-administration in rats
(Doyon et al., 2013, Neuron 79:530), and
blocking nicotinic acetylcholine receptors re-
duces alcohol consumption.

Leão et al. now report that, besides acutely
increasing alcohol consumption, nicotine use
may promote alcohol dependence and addic-
tion. As expected, chronic nicotine treatment
increased daily alcohol self-administration in
rats. Alcohol self-administration was higher in
rats that were first made alcohol-dependent
through intermittent exposure to alcohol va-
por, and nicotine accelerated the increase in
consumption in these rats. In addition,
chronic nicotine increased the number of
times rats pressed a lever to receive alcohol,
indicating that nicotine increased the motiva-
tion to obtain alcohol. Furthermore, although
adulteratingalcoholsolutionswithquininere-
duced self-administration in rats, chronic nic-
otine treatment increased the amount of
quinine tolerated by alcohol-dependent rats.

To determine which brain regions are in-
volved in the effects of chronic nicotine on al-
cohol consumption, Leão et al. used Fos
staining to determine the number of neurons
activated in addiction-related brain areas after
alcohol self-administration in different treat-
ment groups. A small proportion of neurons
was activated in several brain areas in all
groups, but in alcohol-dependent rats, nic-
otine treatment further increased the num-
ber of labeled neurons in dorsomedial
prefrontal cortex, the ventral tegmental
area, nucleus accumbens shell, central nu-
cleus of the amygdala, and the bed nucleus
of stria terminalis.

These results suggest that nicotine may
contribute to the development and mainte-
nance of alcohol dependence by escalating in-
take, increasing motivation, and promoting
continuedalcoholconsumptiondespitenega-
tive associations. Given that nicotine’s effects
appear to be mediated by small ensembles of
neurons in several brain regions, they may be
hard to target pharmacologically. Nonethe-
less, encouraging alcoholics to avoid tobacco
use may facilitate recovery and abstinence
from alcohol.
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Descendants of bIPCs (red) and other progenitors (green) are
intermingled in L2/3 of mouse cortex. See the article by Tyler
et al. for details.
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