Confirmed involvement of TRPM7 in apoptosis and inflammatory response in renal ischemia reperfusion injuries

Background: Transient receptor potential melastatin 7 (TRPM7), a membrane protein, functions as ion channel and kinase. As a nonselective cation channel, TRPM7 was abundantly expressed in the kidney, and up-regulated by ischemia reperfusion (IR) injury. Our previously study revealed that TRPM7 expression was increased in renal related ischemia reperfusion injury (IRI) in vitro and in vivo models. Here, we aimed to further validate the role of TRPM7 in renal IR-related injury via modifying TRPM7 expression.

[bookmark: _GoBack]Methods: IR-related injury was established in renal tubular epithelial TCMK-1 via 24-h hypoxia (H) followed by 2 h reoxygenation (R), and in mouse kidneys subjected to 30-min ischemia and 48-h reperfusion. The effect of TRPM7 siRNA and TRPM7 specific agonist Bradykinin on TRPM7-like current, apoptosis and inflammatory responses was then investigated in HR TCMK-1 cells or IR kidneys. Further, stable transfectant-expressing TRPM7 TCMK-1 cells were established using the Tet-On Advanced Inducible Gene Expression Systems and TCMK-1 cells was established, the mRNA expression of TRPM7 and caspase-3 was detected. 

Results: TRPM7 siRNA decreased TRPM7 expression and suppressed TRPM7-like current, and further reduced inflammation and apoptosis-mediators in HR TCMK-1 cells and mouse IR kidneys, while specific TRPM7 agonist, bradykinin, exaggerated HR induced injury in TCMK-1 cells. Further, TRPM7, as well as caspase-3, mRNA was also increased in stable transfectant-expressing TRPM7 TCMK-1 cells.

Conclusions: The involvement of TRPM7 was approved in apoptosis and inflammatory responses in renal IR-related injuries. Therefore, TRPM7 could be a potential biomarker for diagnosis and treatment in renal IR injury.


