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6: Prefrontal Cortex
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STC: perisoma-targeting cell (PV)
DTC: peridendrite—targeting cell (CB)
ITC: interneuron—targeting cell (CR)
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Ficure 6-1. (A) A spatial working memory model with three subclasses of GABAergic
interneurons. Pyramidal (P) neurons are arranged according to their preferred cues (a direc-
tional angle, from 0 to 360 degrees). There are localized recurrent excitatory connections
and broad inhibitory projections from perisoma-targeting (parvalbumin-containing, PV) fast-
spiking neurons to P cells. Within a column, calbindin-containing (CB) interneurons target the
dendrites of P neurons, whereas calretinin-containing (CR) interneurons preferentially project
to CB cells. Excitation of a group of pyramidal cells recruits locally CR neurons, which sends
enhanced inhibition to CB neurons, leading to dendritic disinhibition of the same pyramidal
cells. (Adapted from Wang et al., 2004 with permission) (B) Proportional distribution of PV-,
CB-, and CR-expressing GABAergic cells in three subregions of the monkey prefrontal cortex.
(Reproduced with permission from Condé et al., 1994) (C) Half-peak spike width for pyramidal
neurons and three types of interneurons of macaque monkey prefrontal cortex. (Reproduced
with permission from Zaitsev et al., 2005 and Povysheva et al., 2006)

cells in a different cortical layer while selectively targeting inhibitory neurons
in the same layer.

Figure 6.2a-b shows a computer simulation of a biophysically detailed
implementation of this circuit model for a spatial working memory task.
When pyramidal cells in a column are excited by a transient extrinsic input,
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