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Pharmacological modulation of TPC1 regulates inter-organellar 

Ca2+ homeostasis in immune cells and plays an important role 

in allergic hypersensitivity 
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Background: Mast cells and basophil granulocytes are important  

for anaphylaxis and allergic reactions by releasing inflammatory 

mediators such as histamine and heparin. The cytoplasm of these 

innate immune cells contains a large number of granules comprising 

these messenger substances. We recently linked the endolysosomal 

two-pore channel TPC1 to systemic anaphylaxis in vivo and under-

lying mast-cell function ex vivo [1]. Mice, in which TPC1 was genet-

ically or pharmacologically inhibited, developed increased systemic 

anaphylaxis. Inhibition of TPC1 enhanced mast-cell degranulation 

and concomitant histamine release due to accelerated Ca2+ release. 

Signalling in mast cells is mainly regulated by the release of Ca2+ 

from the endoplasmic reticulum (ER), but also from acidic compart-

ments such as endolysosomes. The stimulation of TPC1 by endog-

enous ligands such as nicotine adenine dinucleotide phosphate 

(NAADP) or phosphatidylinositol 3,5-bisphosphate (PI(3,5)P2) trig-

gered the release of Ca2+ from endolysosomes. This enhanced the 

effect of TPC1 in regulating mast-cell degranulation. Apart from these 

important insights into TPCs physiology [2], there is a lack of 

knowledge about the underlying ultrastructural processes. 

Methods: We have therefore implemented 2D and 3D transmission 

electron microscopic (TEM) methods to investigate the ultrastructure 

of rat basophilic leukemia cells (RBL-1), treated with or without the 

plant alkaloid and TPC inhibitor tetrandrine. 

Results: Our 2D TEM investigations with RBL-1 controls showed  

that ER and endolysosomes formed inter-organellar contact sites. 

Moreover, 3D TEM tomography revealed the full extent of the large 

contact surfaces between the two organelles. In comparison, these 

contact surfaces significantly decreased in cells treated with 

tetrandrine, further supporting the hypothesis that TPC function is 

essential for inter-organellar Ca2+ exchange. 

Discussion: Here, we aim at a better understanding of the role of 

TPC channels in the regulation of the crosstalk between ER and 

endolysosomes at an ultrastructural level. Correlating our physio-

logical and ultrastructural findings with analytical EM, as well as  

with further Ca2+ imaging, molecular biological and immunological 

experiments could help clarify whether TPC channels are indeed 

promising pharmacological targets for the treatment of allergic hyper-

sensitivity. 
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