The nutrient sensing capacity of mouse enterochromaffin cells is dictated by gastrointestinal
location
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Introduction. Enterochromdin (EC) cells within the gastrointestinal (Gl) tract yide [(B0% of total
body serotonin (5-HT). The release of 5-HT from these cells playseesélirole in a number of important
physiological functions. In particula®-HT release modulatesstrointestinal (Gl) motility (Keating & Spencer
2010) and recent evidence highlightsey kole of gut-derred 5-HT in metabolic control (Sumaret al. 2012,

Craneet al. 2015). Evidence also suggests an increase in 5-HTwiolgpnutrient ingestion (Zelkaet al. 2015),

and short chain fatty acids (SCFA) predominantly synthesised by intestinal bacteria are associated with an
increase in circulating 5-HT @hoet al. 2015). Since exposure of EC cells to luminal nutrient contefardif

ove the length of the gut, we aimed to isolate primary EC cells from the duodenum and colowidtiahdi

mice, and determine whether distinct regional differenges an the capability of EC cells to sense nutrients,
particularly with rgards to sugars and free fatty acids (FFA).

Methods. EC eells were isolated from the mucosal layer of duodenum and colon tissue from euthanised
C57/B6 mice according to our earlier method (Raghupettlal. 2013). EC cell purity was determined by
immunogtochemical staining for 5-HT and TPH1. RelatitRNA expression for nutrient sensing receptors
and transporters for sugar (GLUT1, 2 & 5 and $GK 3), sweet tastant (T1R3) andAFFAR1-4, GPR84)
sensing, was determined by real-time PCR. EC celvaticth by nutrients, shen as increased intracellular
Ca’*, was determined using flocytometry and the 4 indicators, Fura Red and Fluo-3. Nutrient-stimulated
5-HT secretion was measured by 5-HT ELISA. Gl motiligswmeasured using a distentiomoleed peristalsis
method inex vivo tissue segments. Data are expressed as m8&M.

Results.Our approach produces highly purified EC cell cultures in the duodenum (containingB5-$1T
+ 9.9%, TPH1: 93.8& 6.2%) and colon (5-HT97.7 £ 1.2%, TPH1: 88.& 3. 7%). Duodenal and colonic EC
cells differentially express a number of nutrient sensing transporters and receptors, particularly for sugars and
free fatty acids. Colonic EC cells were more seresith acute glucose stimulation, with an increaseyitosolic
Ca* and 5-HT secretion following exposure to 300 mM glucose, while duodenal EC cells responded to 500
mM glucose. Duodenal, but not colonic EC cells respond acutely to 300 mM and 500 mM fructose and 300 mM
sucrose stimulation. Equimolar amounts of the non-metabolisalde, aullG, did not increase 5-HT from EC
cells. SCR do not acutely stimulate EC cell 5-HT release. Gl motility was inhibited in colon and duodenum
segments in response to 500 mM luminal glucose.

Conclusion. EC cells can be isolated with high purity from different regions of the mouse Gl tract,
allowing for direct comparisons of this cell population along the length of the gut. ECxqekse a number of
nutrient sensing receptors and transporters. The nutrient sensing capabilities within the gut are location-
dependent, as EC cells fdifentially sense and respond to glucose, fructose and sucrose at concentrations
consistent with luminal nutrient ingestion. Thus, we highlight the contplen understanding EC cell
physiology and identify differences in the regional sensing repertoire of EC cells to dietary sugars. By
understanding the nutrient sensing mechanisms present in EC cells, we gain significant insighiv into ho
different nutrients, by augmenting 5-HT release, can affect physiological processes such as Gl motility and
metabolic control.
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