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The role of the SERCA Pump in Cell Death and Autophagy

The natural compound Thapsigargin (Tg) specifically blocks the sarco/endoplasmic reticulum Ca2+ ATPase (SERCA),
which pumps Ca2+ from the cytosol to ER. Inhibition of SERCA disrupts calcium homeostasis, leading to a rapid block in
bulk autophagy (1), ER stress signalling, and eventually cell death.

Tg is an attractive potential anti-tumor drug because it effectively kills both slow and fast proliferating cancer cells.
However, since Tq is toxic also to normal cells, it must be targeted towards the cancer cells. Replacing a side chain with a
linker connecting the Tg core to a peptide prevents Tg from entering cells. Two different linker-peptide sequences have
been introduced in clinically tested Tg prodrugs; one is cleaved by PSA, secreted by prostate cancer cells, and one is
cleaved by PSMA, which is secreted by neovascular tissues of a broad range of tumors. The Tg analogs unmasked by the
cleavage are able to enter cells and exert their toxic effects. Interestingly, however, in vitro experiments indicate that Tg
analogs have different potencies and cellular effects depending on the terminal amino acid residue (2).

Our goal is to elucidate the structural and molecular determinants of the effects a variety of Tg analogs on ER stress, cell
death and autophagy. Our results so far suggest that differential toxic effects of Tg analogs are related to their varying
abilities to induce sustained ER stress signaling and to uprequlate the transcription of genes encoding pro-apoptotic
proteins. Furthermore, our preliminary data indicate differential effects of Tg analogs on bulk autophagy.
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