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Regulation of food intake by
mechanosensory ion channels in enteric
neurons

Regulation of food intake is fundamental to energy homeostasis in animals. The contribution of non-
nutritive and metabolic signals in regulating feeding is unclear. Here we show that enteric neurons play a
major role in regulating feeding through specialized mechanosensory ion channels in Drosophila.
Modulating activities of a specific subset of enteric neurons, the posterior enteric neurons (PENs), results
in sixfold changes in food intake. Deficiency of the mechanesensory ion channel PPK1 gene or RNAI
knockdown of its expression in the PENS result in a similar increase in food intake, which can be rescued
by expression of wild-type PPK1 in the same neurons. Finally, pharmacological inhibition of the
mechanosensory ion channel phenocopies the result of genetic interrogation. Toegether, our study
provides the first molecular genetic evidence that mechanosensory ion channels in the enteric neurons
are involved in regulating feeding, offering an enticing alternative to current therapeutic strategy for
weight control.

Introduction

Historically, the sensation of fullness has been documented as far back as Homer's
Odyssey. Pioneering work by Cannon and Washburn revealed a correlation between
stomach expansion and satiety in humans (Cannon and Washburn, 1911), which was
later confirmed in rodents ([1]). Recently, several groups have shown that feeding-
related neurons are sensitive to satiety state but not nutrients in Drosophila ([2]).
These studies argue that non-metabolic inputs such as mechanic tension could
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Carry the dynamic figure through to the published manuscript, together with
a static snapshot (.PNG) of that figure’s default state for compatibility:
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package). But for now, there is just one function for that: filter, which takes as input a data table and an expression
describing the filtering criteria (for now the expression is a string, but in the future it will be a Mini lambda expression).

@®

filter(data, 'sepal_length < 4.5 & petal_width >= 0.2')

species sepal_length sepal_width petal_length petal_width

setosa 4.4 2.9 1.4 0.2
setosa 4.4 3 13 0.2
setosa 4.4 3.2 1.3 0.2

Plotting data

At present, a few functions are available for creating simple plots. The implementation of these is currently based on
Vega-Lite, a high level grammar for visualization rendered using D3.js.

The core plot function takes a data table, a mark name e.g. points, bars, and the names of columns in the data to encode
into various plotting channels e.g. x, y, size, color. Let's create a simple scatterplot of our data:

points(data, 'sepal_length', 'sepal_width', color="species')
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Two macaque monkeys grasped a large set of 49 objects causing highly variable
visual stimuli and motor responses (Figure 1a-b, Video 1). During the experiments
we recorded hand and arm kinematics from an instrumented glove (Schaffelhofer
and Scherberger, 2012) (see Figure 1c, Video 2) in conjunction with neuronal
activity from 6 cortical mic rrays (6 x 32 channels) (Figure 1e-g).

Figure 1.

a b L H L P
0] @ v % +
1 ° e & -_— ' — g §
o I ome R A C !

DO O e e i | =

e OHoc il o

o O o cnnn (R § —

Nelel Ty Y 1 [=0

d . s s v

Foator e Plaming Gap | Hod
500-800ms 700 ms 600-1000ms S00ms >

f Animalz G Animaim

/

Vision for hand action
Motor planning and execution
Feature coding in area F5
Feature coding in area M1
Numerical comparison
Feature code correlation
Discussion
Recording sites and relation to anatomical
connections
Visual processing for grasping
Motor planning and execution
Conclusions
Materials and methods
Animal training and experimental setup
Task paradigm
Kinematics recording
Electrophysiological recordings
Data analysis
Firing rate and modulation depth
Sliding ANOVA population analysis
Dimensionality reduction
Procrustes analysis
Hierarchical cluster analysis

Feature code correlation




Substance Consortium

collaborative 7 °
g érudit
“/IN\ foundation eLIFE I
. PKP




Entwickelt fur Verlage zur Produktion von
Veroffentlichungen.



Editing, Review, Erfassung von Metadaten



Weitere Informationen:

http://substance.io/texture



http://substance.io/texture

Weitere Projekte



eLife Lens

7
W Research article  Neuroscience

Tue, 19 Aug 2014

Reconceiving the hippocampal map as a
topological template

Yuri Dabaghian Vicky L Brandt Loren M Frank
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Abstract

The role of the hippocampus in spatial cognition is incontrovertible yet controversial.
Place cells, initially thought to be location-specifiers, turn out to respond
promiscuously to a wide range of stimuli. Here we test the idea, which we have recently
demonstrated in a computational model, that the hippocampal place cells may
ultimately be interested in a space's topological qualities (its connectivity) more than
its geometry (distances and angles); such higher-order functioning would be more
consistent with other known hippocampal functions. We recorded place cell activity in
rats exploring morphing linear tracks that allowed us to dissociate the geometry of the
track from its topology. The resulting place fields preserved the relative sequence of
places visited along the track but did not vary with the metrical features of the track or
the direction of the rat's movement. These results suggest a reinterpretation of

previous studies and new directions for future experiments.
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Place cell spiking across different configurations of Track A shows that place fields

remain stable despite large geometric changes.

Depicted are the firing patterns of two place cells: one cell that was active primarily on one dynamic

segment of the track (A-D) and another place cell that was active on a static part of the track (E-H).
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