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The power of gene duplications: how the orchid got its lip

About 40 years ago Susumu Ohno promoted the idea that gene duplications are
crucial events during the origin of evolutionary novelties. Since then, a lot of evidence
has accumulated that strongly supports Ohno’s views. Here we report an intriguing
case in point concerning the origin and diversification of the orchid flower. Orchids
have unique flowers involving three types of perianth organs: outer tepals, lateral
inner tepals, and lip. We provide evidence that the identity of the different perianth
organs is specified by the combinatorial interaction of four DEF-like MADS-box
genes that originated by gene or whole genome duplications close to the origin of the
orchid family. We hypothesize that the four paralogous DEF-like genes, encoding
transcription factors, shaped floral diversity in orchids in a significant way by
modularizing the floral perianth based on a complex series of sub- and neo-
functionalization events. The duplicate DEF-like genes may have eliminated
constraints, in a way that different kinds of perianth organs could now evolve
individually and often in dramatically different ways in response to natural selection
by pollinators. We argue that the diversity of orchid flowers may be the result of an
unprecedented developmental genetic predisposition that originated early in the
evolution of the clade that led to extant orchids.
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