Bortezomib-induced mitochondrial dysfunction in Schwann cells: a novel perspective on chemotherapy-induced peripheral neuropathy
Chemotherapy (CT)-induced peripheral neuropathy (CIPN) is a common adverse effect of the treatment with most classes of antineoplastic drugs, apparently regardless of their different mechanisms of action. CIPN-related symptoms affect the motor/sensory system and deeply impair patients’ quality of life; this, combined with the lack of effective treatment options, frequently leads to CT dose reduction, inevitably reducing its efficacy. 
Traditionally, sensory neurons have been recognized as the primary target for chemotherapy toxicity, but recently glial cells in the peripheral nervous system, including satellite and Schwann cells, have also gained attention with respect to CIPN. Many molecular mechanisms have been proposed to be involved in CIPN pathogenesis, with mitochondrial dysfunction as one of the most common hallmarks among different classes of CT drugs. 
Mitochondrial dysfunction induced by bortezomib (BTZ), a 1st generation proteasome inhibitor employed against multiple myeloma, has been largely described in sensory neurons, with respect to both morphology and functionality. Accordingly, we decided to investigate BTZ-related toxicity on mitochondria also in MSC80, a murine cell line chosen as model for Schwann cells. In line with studies conducted on neurons, we found that a 24h treatment with BTZ 10nM leads to a significative reduction of the mitochondrial membrane potential (Δψm). Regarding the morphology, BTZ induces evident perinuclear clustering of mitochondria and drastic rearrangements of the mitochondrial network. Moreover, the treatment results as well in an almost complete loss of mitochondria-endoplasmic reticulum (ER) contact sites (MERCS) at different distance ranges (as measured with a palette of SPLICS sensors), surprisingly without directly hindering ER-mitochondrial Ca2+ transfer, that is finely tuned at the level of MERCS. 	Comment by Elisa Tonelli: In realtà il dato in sé è abbastanza definitivo, perché è evidente che nonostante la riduzione dei contatti il calcio arrivi comunque alla matrice mitocondriale, in qualche modo. È vero però che non sappiamo (almeno per ora) dare una vera e propria spiegazione di come faccia, quindi è sicuramente meglio andarci un po’ più leggeri! Secondo me scritta così potrebbe essere meno “definitiva” e lasciare più spazio di manovra, senza aggiungere troppe parole che mi farebbero sforare il limite di 300
Intriguingly, we also observed that allopregnanolone, a cholesterol derivative belonging to the class of neuroactive steroids, partially reverts both morphological and functional alterations induced by BTZ in MSC80, holding promise for further applications against CIPN.
