
Acidic microenvironment promotes PDAC cells’ selection inducing more aggressive 
cancer cells: role of Store-Operated Ca2+ signals

Madelaine M. Audero1,2, Kateryna Kondratska1, Federico Ruffinatti2 , Luca Munaron2, Alessandra Fiorio Pla1,2 and Natalia Prevarskaya1

1 Inserm, U1003 - PHYCEL - Laboratoire de Physiologie Cellulaire, University of Lille, Villeneuve d'Ascq, France

2 Laboratory of Cellular and Molecular Angiogenesis, Department of Life Sciences and Systems Biology, University of Turin, Turin, Italy

E-mail: madelainemagali.audero@unito.it

We acknowledge the Marie Skłodowska-Curie Innovative Training Network (ITN)
(#GA: 813834 - pHioniC - H2020-MSCA-ITN-2018) and PRIN-2017 “Lioness” project
(#GA: 754345) from Italian Ministry for Education, University and Research (MIUR)
for financial support

Conclusion

MIGRATION

70.26% of 
inhibition

Pancreatic ductal adenocarcinoma (PDAC) is characterized by a poor prognosis and by a particular acidic microenvironment, that may play a key role in promoting its progression by selecting aggressive
cancer cells. Alterations in Ca2+ signals are known to be involved in cancer progression and pH-sensitive Ca2+-permeable channels sense microenvironmental cues and transduce signals to activate
intracellular downstream pathways involved in PDAC progression.
The aim of this work is to study the effects of acidic pHe in the context of PDAC progression and its interplay with intracellular Ca2+ signals, with a focus on ORAI1, one of the major components of Store-
Operated Calcium Entry mechanism and Ca2+ oscillations, in order to evaluate the hypothesis of PDAC acidic microenvironment and Ca2+ signaling working in synergy to induce and/or select most
aggressive cancer phenotypes.

To study the role of acidic pHe in PDAC hallmarks and its interplay with Ca2+ signals, PANC-1 cells were selected for 1 month in pHe 6.6 prior recovery to pHe 7.4 for 2 weeks, while early stages of
selection were studied exposing PANC-1 cells to pHe 6.6 for 4 days.
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1. Effect of acidic pHe on PANC-1 cells outcomes
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2. Effect of low pHe on FBS-induced Ca2+ oscillations 3. SOCE dependency of Ca2+ oscillations and role of ORAI1 in 
invasion
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4. Effect of low pHe on calcium basal levels and TG-induced Store Operated Ca2+ Entry

BASAL CALCIUM LEVELSMEAN PEAK AMPLITUDE

Control 4 days pHe 6.6 pHe - selected

Low pHe exposition decreases SOCE and slows Ca2+ oscillations, promoting cancer cells death, selecting more aggressive cancer cell phenotypes; in turn low pHe selection induces an increase in PDAC
cell proliferation, adhesion, migration rate and invasion, correlated with an increase in SOCE-mediated Ca2+ oscillations frequencies due to upregulation of ORAI1 channels.
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