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    Abstract
Background Mechanisms of programmed cell death differ considerably between animals, plants and fungi. In animals they depend on caspases and Bcl-2 family proteins and this kind of cell death is called apoptosis. Most gene families encoding proteins involved in apoptosis are found in multicellular animals already in the eldest phyla but their functional conservation is still being studied. Much older protein families have cytoprotective functions across all kingdoms of life. This includes the TMBIMP-family, the presence and function of which in early metazoans has not been investigated yet.

Methods We quantified apoptosis in transgenic Hydra overexpressing HyBcl-2-like 4. Moreover, we investigated putative TMBIMP-family members in Hydra by sequence comparison. By overexpression of TMBIMP-family members in Hydra and human HEK cells we analysed their subcellular localisation and in one case their capacity to protect cells from camptothecin induced apoptosis.

Results HyBcl-2-like 4, as previously shown in a heterologous system, was localised to mitochondria and able to protect Hydra epithelial cells from apoptosis. The TMBIMP-family in Hydra includes HyBax-Inhibitor-1, HyLifeguard-1a and -1b and HyLifeguard 4 proteins. HyBax-inhibitor-1 protein was found localised to ER-membranes, HyLifeguard-family members were found at the plasma membrane and in Golgi-vesicles. Moreover, HyBax-inhibitor-1 protected human cells from apoptosis.

Conclusion This work provides the first functional study to support an anti-apoptotic function of Bcl-2 like proteins in pre-bilaterians within a physiological context. Furthermore it illustrates that genes that were “inherited” from non-animal ancestors, like the TMBIMP-family, were recruited to carry out cell protective anti-apoptotic functions already in early metazoans.


Footnotes
	↵#3 Christian Albrechts-University Kiel
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