High resolution neuronal imaging reveals a novel enteric neural firing patter n that underlies
colonic motor patterns in the mouse colon
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How the enteric nervous system generates pratiag heurogenic contractions along tlastgointestinal
(GI) tract has remained mysterious. In this studg wtsed mouse colon to determine intrinsic neurogenic
mechanisms underlying cyclical, propagating contractions along the full length of colon, that \aredsno
colonic migrating motor compkes (CMMCs). Whilst it is clear that CMMCs require the enteric nes/
system (ENS), it is not clear Wwahe actvation of the different classes of myenteric neurons is coordina&d o
large re@yions colon to generate an orderly contraction of smooth muscle. In this weidsed the latest high
resolution, EMCCD camera (Blwe Delta; Photometrics) to visualize the temporalvatittn properties of
different morphological classes of myenteric neurons in multiple myenteric ganglia along the calorhis,
the entire colon was remed from mice, euthanized in accordance with the animal welfare committee of
Flinders Unversity and mounted serosal side uppermost in an oxygenated Krebs solution at 85°C. T
characterize the temporal firing properties of myenteric neurons during these rapid oscillations in the muscle,
the calcium indicatorHuo-4 was loaded into the myenteric plexus. Calcium imaging of intact whole colon
revealed that during each CMMC, multiple neighboring myenteric ganglia and internodal strands generated
time-locked calcium transients at a remarkably rhythmic frequefid2Hz. Thefigure shavs simultaneous
neuronal imaging from myenteric gangliavegled that multiple ChA and nNOS+e reuronal cell bodies,
varicosities and internodal strands generated timedldaalcium transients during the colonic migrating motor
comple. Left hand images shothe rav camera image (top) and the same region stained for nNOS (green) and
ChAT (red).
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Each CMMC was associated with a repegitdschage (atft2Hz) of synchronized calcium transients in
large populations of cholinergic and nitrergic neuronal cell bodies across multiple rows of neighboring
myenteric ganglia (including internodal strands) (N=15). The frequehthe repetitre calcium transients in
myenteric ganglia (2.@ 0.1Hz) and internodal strands (220.1Hz) was the same as the action potentials
evdked in the neighboring smooth muscle layers. All synchronized calcium transients across maliglia g
were abolished by hexamethonium (N=6). This is the first demonstration ythanib neuronal firing pattern in
mammalian enteric neous system. Mora@r, this firing pattern is responsible for repettiime-locked action
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potentials in the smooth muscle. Of particular interest was theveigabat lage CGRP-posie Dogiel type 2
neurons generated repet#ilrexamethonium-sensite calcium transients at the same time as small chgjiner
and nitrergic neurons during each CMMC.
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