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Background

• The enteric nervous system (ENS) comprises a sophisticated network of more 
than 500 million neurons, often called the “second brain,” which coordinates 
many crucial gastrointestinal functions.

• Dysfunction within the ENS has been associated with various functional 
gastrointestinal disorders, including Hirschsprung disease, a congenital 
disorder involving dysfunction of the enteric nervous system (ENS) due to 
abnormal migration, resulting in an aganglionic distal bowel.

• Piezo1 is a large trimeric transmembrane ion channel known primarily for its 
role in mechanotransduction. 

• Our hypothesis is that the activation of Piezo1 could inhibit the development 
and modify the differentiation of the developing ENS.

Aim: To determine the impact of Piezo1 agonism and 
antagonism  on enteric neuron postnatal growth and 

development 
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1. There are phenotypic changes occur in the ENS in response to biomechanical 
force that is recapitulated by Piezo1 agonism. 

2. Piezo1 agonism leads to decreased cell migration and recovery from injury.
3. Piezo1 may play a role in during ENS development and the pathogenesis of 

diseases that result from dysfunction in ENS migration.  
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Results

Figure 2. Piezo1 agonism also results in significantly shorter neurite lengths in 
vitro. 
ENPC from adult mice were differentiated in vitro with vehicle alone (A), with
Piezo1 antagonist GsMTx4 (B), or with Piezo1 agonist Yoda1 (C). The results are using the 
pan-neuronal marker. There were no significant differences in neuronal density among 
control, GsMTx4-treated, or Yoda1-treated ENPCs (D). In ENPC-derived neurons treated 
with Yoda1, neurite length was significantly shorter (E), and cell circularity was significantly 
higher (F) compared to both control and GsMTx4-treated cells.
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Figure 3. Piezo1 agonism leads to significantly reduced neuronal migration in 
vitro. Enteric neurospheres were treated with either vehicle alone (A), the 
Piezo1 agonist(Yoda1) (B), or the Piezo1 antagonist (GsMTx4) (C). The 
wavefront of neuronal migration was measured from the edge of the 
neurosphere. This wavefront of migration can be observed qualitatively using 
immunohistochemistry for the pan-neuronal marker, Tuj1, as shown in 
representative images of each condition.
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Figure 3. Bulk RNASeq showed significant differential expression in response to 
stretch
Twenty-seven genes were significantly differentially expressed in the stretched cells 
compared to the unstretched controls (G). This corresponded with a significant fold 
enrichment in 13 KEGG pathways (H)

Figure 1. Stretch results in shorter neurite 
length and differential gene expression, 
whereas Piezo1 antagonism prevents 
neurite stunting in response to stretch.
ENPC-derived neurons from adult mice 
were subjected to up to 5% cyclic stretch. 
There was a difference in morphology (A = 
unstretched vs B = stretched). There was 
no difference in cell density. 


