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GABA-B receptors control CCK basket cell output

A, A synaptically-coupled CCK BC and CA1 PC pair. B, Unitary IPSCs in the post-synaptic CA1 PC were
suppressed by baclofen (10 uM) C-F, Summary bar charts of synaptic parameters for CCK BC - CA1 PC
pairs. (Booker et al., 2017, Brain Struct & Funct)

e rk I' P

o — T B (911 7
P S TG - 3 4/ | 2
" e S AT

Synaptic connectivity in the presubiculum

Multiple simultaneous whole-cell recordings from pyramidal cells and inhibitorry interneurons in the
presubiculum. (Peng et al. 2017 Cer. Cor.)
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Desensitization of GABA-B currents in CCK interneurons

Strong desensitization of GABA-B receptor-mediated currents (A) correlates with high expression of
KCTD12 in CCK-IN dendrites (D,E). (Booker et al., 2016, Cer. Cor.)

High GABA-B receptor expression in CCK interneurons

Images of the CA1 area of the rat hippocampus showing immunoreactivity for CCK (green, left) and
GABAB1 (red, middle). Note the strong labeling for GABA-B1 in CCK somata. (Booker et al., 2016
CerCtx)
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Diversity of CCK interrneurons in the hippocampus

Distinct morphological subtypes of CCK interneurons provide perisomatic and dendritic inhibition in
the CA1l area of the hippocampus. Reconstructions of a basket cell (A), an SCA cell (B), a PPA cell and
a novel Lacunosum-Associated interneuron (LA, C). (Booker et al., 2016 CerCtx)

Dendritic inhibitory interneurons in the dentate gyrus

Reconstruction of a synaptically-connected interneuron pair. Right: Action potentials in the DI cell
(top, black) elicited slow and small IPSCs in the other cell (bottom, red). (Savanthrapadian et al., 2014
J Neurosci)

miR-128 regulates migration and properties of cortical neurons

Overexpression of miR-128-2 results in migration defect in the cortex (left). PHF6 rescues these
defects (middle). miR-128 and PHF6 regulate dendritic complexity in a complementary manner (right).
(Franzoni et al., 2015. elLife)
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Slow GABA-B receptor-mediated inhibition in PV interneurons

Differential expression of GABA-B receptor-mediated synaptic inhibition in PV basket cells (left) and
dendrite-targeting bistratified cells (right). (Booker et al., 2013 J Neurosci)
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Low GABA-B receptor expression in PV interneuron somata

Double immunostaining for parvalbumin (green) and GABA-B1 receptor subunit (red) in the CA1 area.
(Booker et al., 2013 ] Neurosci)
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Inhibitory gradient in the medial entorhinal cortex

Gradient of PV immunoreactive axon terminals along the dorso-ventral axis of the medial entorhinal
cortex. (Beed et al. 2013 Neuron)
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Synaptic plasticity in dentate basket cells

Convergent excitatory inputs onto dentate basket cells result in efficient recruitment and induction of
associative plasticity. (Sambandan et al., 2010 ) Neurosci)

Disrupted hippocampal layering in the 'reeler' mouse

Disrupted layering of the dentate gyrus [top] is associated with altered morphology [bottom] and
synaptic activation of hilar mossy cells in 'reeler' mice. (Kowalski et al., 2010 CerCtx)
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Microcircuit mechanisms of gamma oscillations

Feedback inhibition [left] and mutual inhibition among basket cells [right] support the generation of
gamma oscillations in cortical networks. (Bartos et al., 2007 Nat Rev Neurosci)
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Shunting inhibition in basket cells

A,B: The reversal potential of IPSCs is near the resting membrane potential in basket cells. C:
Shunting inhibition (in red) results in differential frequency modulation during strong and weak
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excitation. (Vida et al., 2006 Neuron)
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Co-clustering of GABA-B receptors and Kir3 channels

Top: Immunogold staining for Kir3 potassium channels on CA1 pyramidal cell dendrites. Bottom: Co-
distribution of GABA-B receptors and Kir3 potassium channels on the extrasynaptic membrane. (Kulik
et al., 2006 ] Neurosci)
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GABA-B receptor expression in the hippocampus

Immunostaning for the GABA-B1 receptor subunit in the hippocampus. Note the strong labeling of
scattered interneurons. (see Kulik et al., 2003)
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Extrasynaptic localization of GABA-B receptors

Metabotropic GABAB receptors (stripped boxes), localized to the extrasynaptic plasma mem- brane of
GABAergic and glutamatergic terminals (b), spines (s), and dendritic shafts ( D), are activated by
spilled-over GABA (dots), whereas the synaptic ionotropic GABAA receptors (gray boxes) are directly
exposed to the neurotransmitter. (Kulik et al., 2003 JNeurosci)

Fast and strong mutual inhibition between basket cells

Reconstruction of the synaptically connected BC-BC pair. Right: Action potentials in one BC (black
trace) elicited fast and large IPSCs in the other BC (red traces). (Bartos et al. 2001 J. Neurosci.)
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Rapid synchronization in a basket cell network model

Raster plot illustrates the rapid synchronization at gamma frequencies in a BC network model with
fast and strong mutual inhibitory synapses (Bartos et al., 2002 PNAS).
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Properties of oscillations in a basket cell network model

The 3D plots show the frequency (color code) and coherence (k) of oscillations in a basket cell
network with slow and fast mutual inhibitory synapses. (Bartos et al., 2002 PNAS)

Mossy fiber-associated interneuron in the hippocampus

Reconstruction of the interneuron with its axon in the startum lucidum of the hippocampal CA3, co-
aligned with the mossy fibers. Right: Electron micrograph of a synapse onto a CA3 pyramidal cell
dendrite. (Vida and Frotscher, 2000 PNAS)
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Active properties of CA1 O-LM interneuron dendrites

Immunocytochemical [left] and morphological identification [middle] of an O-LM interneuron. (Martina
et al., 2000, Science)
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Layered organization of inhibitory axons in the hippocampus

Axons of the diverse interneuron types show layer-specific distribution and provide compartmental
innervation to pyramidal cells in the hippocampal CA1 area. (Vida et al., 1998 | Phyiol)
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Inhibitory synaptic coupling between basket cells

Reconstruction of the synaptically-connected BC-BC pair in the CA1 area. Inset: Action potentials in
one BC elicited short latency fast IPSCs in the other BC. (Cobb et al. 1997 Neurosci)
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