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Introduction 

We discovered that Piezo1 is expressed in pancreatic dutal adenocarcinoma (PDA). We showed 

that pan-inhibition or compartment-specific deletion of Piezo1 is tumor-protective whereas Piezo1 

activation accelerates tumorigenesis. Our cellular studies showed that Piezo1 alters both the 

myeloid cell and T cell programming in PDA. 
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Accomplishments 

 What were the major goals of the project? 

Aim 1. To determine the effects of global and compartment-specific inhibition or activation of 

Piezo1 on PDA progression 

Aim 2. To determine the mechanistic influence of Piezo1 on monocytic cellular differentiation in 

the PDA tumor microenvironment 

Aim 3. To determine whether targeting Peizo1 enables efficacy of checkpoint-based 

immunotherapy in PDA 

 

 What was accomplished under these goals? 

Major activities: (i) In vitro studies of Piezo1 expression in PDA, (ii) In vivo tumor experiments 
and analysis of immune changes when modulating Piezo1 

Specific Objectives:  

Major task 1: Investigate immune-suppressive differentiation of intra-tumoral stiffness induced 
Piezo1 in PDA in three distinct mouse models of PDA and in human disease 

Subtask 1: To examine Piezo1 expression in PDA 

Subtask 2: Targeting Piezo1 in PDA  

Subtask 3: Dependence of tumor-protection of reducing tumor-stiffness on Piezo1 

Major Task 2: Investigate how targeting Piezo1 affects monocytic cell expansion, differentiation, 
and their capacity to affect immunogenic T cell differentiation. 

Subtask 1: Pivotal role of Piezo1 signaling in expansion of immune-suppressive TAMs in PDA 

Subtask 2: Central role of Piezo1 signaling in expansion of MDSC in PDA 
 
Significant results or key outcomes: 
 

To assess the influence of global Piezo1 signaling on the progression of pancreatic 
ductal adenocarcinoma (PDA), we utilized GsMTx4 and Yoda1, respectively, to inhibit or 
activate Piezo1. Inhibition of Piezo1 conferred tumor-protection in an orthotopic PDA model 
using tumor cells derived from Pdx1Cre;KrasG12D;Tp53R172H (KPC) mice (Figure 1A). By contrast, 
activation of Piezo1 accelerated tumor growth (Figure 1B). Similarly, in human PDA, low 
PIEZO1 expression was associated with extended survival (Figure 1C). Whereas ~20% of 
patients that expressed low PIEZO1 were 5-year survivors, there were no long-term survivors in 
the PIEZO1 high group. PDA tumor cells expressed Piezo1 (Figure S1A); however, neither 
activation nor inhibition of Piezo1 affected tumor cell growth in vitro (Figure S1B), nor did 
knockdown of Piezo1 affect PDA growth in vivo (Figures 1D, S1C). We therefore postulated 
that inhibiting Piezo1 mitigates oncogenic progression by reprograming the inflammatory tumor 
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microenvironment (TME). Using Piezo1P1-tdT mice that express a fluorescent tdTomato reporter 
from the Piezo1 promoter, we confirmed that leukocytes robustly express Piezo1 (Figure 1E). 
To directly test our hypothesis, we generated VavCre;Piezo1fl/fl mice in which Piezo1 is deleted 
from all hematopoietic cells. VavCre;Piezo1fl/fl mice demonstrated attenuated tumor growth 
compared to littermate controls (Figure 1F).  

We analyzed the intra-tumoral immune phenotype in PDA-bearing mice treated with 
GsMTx4. We discovered that the Gr1+CD11b+ myeloid-derived suppressor cell (MDSC) 
population was sharply diminished upon Piezo1 inhibition (Figure 1G). Similarly, PDA tumors in 
VavCre;Piezo1fl/fl mice exhibited lower MDSC infiltration (Figure 1H). By contrast, activation of 
Piezo1 in vivo with Yoda1 increased MDSC expansion in PDA (Figure 1I). Furthermore, 
consistent with immunogenic reprogramming in the TME, CD4+ and CD8+ T cells upregulated 
IFNγ expression in PDA tumors in WT hosts treated with GsMTx4 (Figure 1J), as well as in 
PDA tumors in VavCre;Piezo1fl/fl mice (Figure 1K), indicative of adaptive immune activation. To 
evaluate the therapeutic efficacy of Piezo1 inhibition in human PDA, we treated patient-derived 
organotypic tumor spheroids (PDOTS) from freshly resected human tumors with GsMTx4 or 
vehicle using a 3-dimensional microfluidic system we recently validated as a platform for testing 
immune-based therapeutics. Piezo1 inhibition resulted in MDSC contraction, CD4+ and CD8+ T 
cell activation, and attenuated spheroid growth in PDOTS (Figures 1L-O). By contrast, Piezo1 
activation expanded MDSC, aggravated T cell suppression, and promoted spheroid growth in 
PDOTS (Figures 1P, Q, S1D, E).  
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 What opportunities for training and professional development has the project 
provided? 

Nothing to Report. 

 How were the results disseminated to communities of interest? 

Nothing to Report. 

 What do you plan to do during the next reporting period to accomplish the goals? 

We plan to submit manuscript and present at national conference. 
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Impact 

 

What was the impact on the development of the principal discipline(s) of the project? 

Nothing to Report. 

What was the impact on other disciplines? 
 

Nothing to Report. 

 What was the impact on technology transfer? 

Nothing to Report. 

What was the impact on society beyond science and technology? 
 

Nothing to Report. 
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Changes/Problems 

Nothing to Report 
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Products  

Nothing to Report  
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Participants and other collaborating organizations 

 What individuals have worked on the project? 

George Miller, PI 

Berk Aykut, Postdoctoral Fellow 

no change 
 

 Has there been a change in the active other support of the PD/PI(s) or senior/key 
personnel since the last reporting period? 

Nothing to Report. 

 What other organizations were involved as partners? 

Nothing to Report. 
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Special reporting requirements 

Not applicable 
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Appendices 

None 
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