Piwi like genes in the  acoel Isodiametra pulchra and the basal rhabditophoran Macrostomum lignano.
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We are currently focusing on the stem cell system of two basal flatworms: the acoel Isodiametra pulchra and the small free living platyhelminth Macrostomum lignano. Here we present the isolation and expression pattern of three piwi like genes, Ipiwi1 and Ipiwi2 in I. pulchra and Mpiwi in M. lignano. Members of the Piwi/ Argonaute family, are best known for their involvement in regulation of stem cell self renewal, gametogenesis, RNAi and (post)translational regulation.

In I. pulchra, in situ hybridisation of Ipiwi1 and Ipiwi2 showed different expression patterns. In contrary to Ipiwi1, which is mainly expressed in the gonads, Ipiwi2 shows very strong expression in the ovaries, as well as in testis and somatic stem cells (neoblasts), located in two lateral bands and the tail region. Similar to Ipiwi1, Ipiwi2 expression is absent anterior to the statocyst, in the midbody region and in the epidermis, in accordance with the absence of dividing stem cells. In freshly hatched I. pulchra, no piwi expression was observed. Furthermore, expression in starved animals decreased drastically after 1 week and was almost absent after 2-3 weeks starvation. For a functional approach, we are currently establishing RNA interference experiments. To conclude, expression of piwi like genes of the acoel I. pulchra resembles expression patterns of stem cell regulatory genes of platyhelminth flatworms. Such a similarity is astonishing since Acoelomorpha and Platyhelminthes were seperated by previous molecular phylogeny studies.This gives some evidence that a totipotent stem cell system could be ancestral for the Bilateria.
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