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            Abstract
The Wnt gene family encodes secreted signalling molecules that control cell fate in animal development and human diseases1. Despite its significance, the evolution of this metazoan-specific protein family is unclear. In vertebrates, twelve Wnt subfamilies were defined, of which only six have counterparts in Ecdysozoa (for example, Drosophila and Caenorhabditis)2. Here, we report the isolation of twelve Wnt genes from the sea anemone Nematostella vectensis3, a species representing the basal group4 within cnidarians. Cnidarians are diploblastic animals and the sister-group to bilaterian metazoans5. Phylogenetic analyses of N. vectensis Wnt genes reveal a thus far unpredicted ancestral diversity within the Wnt family2,6,7. Cnidarians and bilaterians have at least eleven of the twelve known Wnt gene subfamilies in common; five subfamilies appear to be lost in the protostome lineage. Expression patterns of Wnt genes during N. vectensis embryogenesis indicate distinct roles of Wnts in gastrulation, resulting in serial overlapping expression domains along the primary axis of the planula larva. This unexpectedly complex inventory of Wnt family signalling factors evolved in early multi-cellular animals about 650â€‰million years (Myr) ago, predating the Cambrian explosion by at least 100â€‰Myr (refs 5, 8). It emphasizes the crucial function of Wnt genes in the diversification of eumetazoan body plans9.
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                    Figure 1: Bayesian inference consensus tree of the Wnt gene family.[image: ]


Figure 2: Expression of N. vectensis Wnt genes during embryogenesis.[image: ]


Figure 3: Overlapping expression domains of Wnt genes in a N. vectensis planula.[image: ]
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        Editorial Summary
Evolution of complexity
Wnt proteins are highly conserved signalling molecules that control cell fate in embryogenesis, and have been implicated in human diseases including cancer. The Wnt family is now shown to have unexpectedly deep evolutionary roots in the animal kingdom. The starlet sea anemone (Nematostella vectensis, shown on the cover; photo by Timm NÃ¼chter, Darmstadt) is a member of the cnidaria, a group that includes jellyfish and corals whose origin predates the evolution of bilaterally symmetrical animals. Lowly sea anemones were not expected to have much complexity, but an almost complete set of Wnt genes has now been found in embryos of this sea anemone, performing complex tasks. This ancient patterning system may therefore have provided the springboard for the diversification of body plans known as the Cambrian explosion.
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