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ABSTRACTS

Nemertodermatida, a basal bilaterian group

Ulf Jondelius', Ifiaki Ruiz-Trillo?, Jaume Baguiia?> and Marta Riutort?
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The taxon Nemertodermatida was originally classified within the Acoela, but was later separated from the acoels on
account of their distinct intestinal lumen. More recently Nemertodermatida was hypothesised as the sister group of the
Acoela in the taxon Acoelomorpha owing to similarities in epidermal ciliary systems in the two groups. However, in the
first analyses of ribosomal DNA the nemertodermatid Nemertinoides elongatus grouped with members of the
Rhabditophora and not with acoels.

We sequenced 18S rDNA from four Nemertodermatida and used parsimony analysis and parsimony jack-knifing of
nucleotide and nucleotide triplet sequences to generate a hypothesis of the phylogeny of the Nemertodermatida. A sec-
ondary structure alignment and five multiple alignments with different gap opening penalties (Clustal W) were evaluated,
all yielding similar results. The Nemertodermatida group basally in the bilaterian clade separate from the Acoela in our
most parsimonious trees. The same results were obtained when the data set was analysed with maximum likelihood meth-
ods.

Branch support is low for the basal clades of the Bilateria in 18S rDNA. When Acoela were excluded from the data
set, there was jack-knife support for the Nemertodermatida as the basal bilaterian clade. When the Nemertodermatida
were excluded and Acoela left in the dataset, the Acoela was supported as the sister group of other bilaterians. With both
Acoela and Nemertodermatida present, support for a basal bilaterian clade was absent.

The sequence labelled Nemertinoides elongatus (Genbank Acc no U70083) grouped with Rhabditophora (separately
from the Nemertodermatida) also in our analyses. This indicates that the sequence is derived not from a member of the
Nemertodermatida, but from a species of the Rhabditophora.
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The development of Neochildia fusca supports the position of the acoels
as basal bilaterians
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The phylogenetic position of the acoel flatworms has long been controversial. They have traditionally been placed
within the Platyhelminthes, either at the base of the metazoan tree or in the Lophotrochozoa. However, recent evidence
suggests that they belong in a separate phylum of basal, direct-developing triploblastic metazoans (Science 283: 1919-
1923). Acoel embryos exhibit a unique form of development that previously has been related to that found in polyclad
turbellarians and coelomate spiralians, which display typical quartet spiral cleavage. Because developmental character-
istics can provide evidence of relationships among metazoan groups, we used modern lineage tracers to generate the cell
lineage of the acoel Neochildia fusca. Cleavage occurs in a duet pattern in which the second cleavage plane is leiotrop-
ically oblique relative to the animal vegetal axis. At the four-cell stage, the plane of first cleavage corresponds to the plane
of bilateral symmetry, and subsequent cleavages are symmetrical across the sagittal plane. The first three micromere
duets generate only ectodermal derivatives; there is no ectomesoderm. Both third duet macromeres produce the endome-
soderm, including the complex musculature, as well as the peripheral and central parenchymas. The cleavage pattern, cell
lineage, and mesodermal origins of N. fusca share little similarity with those of other metazoans, including the quartet-



