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FIGURE 11.12. Evolutionary changes in the targets of Ubx regulation have led to the diversification
of insect hindwings and halteres (T3 appendages). Given that Ubx is expressed in similar spatial do-
mains in the primordial of various hindwings and halteres, the diversification of these structures would
appear to involve changes in the genes that are regulated by Ubx (through the binding of Ubx pro-
tein [ovals] to the enhancers of these genes). For example, Ubx may have promoted vein develop-
ment in the ancestral hindwing and continues to do so in extant Lepidoptera, but no longer does so
in the veinless halteres of diptera. On the other hand, a novel function of Ubx in regulating scale
and color patterning appears to have evolved in the lepidopteran lineage; similarly, function in cre-
ating the balloon-like shape of the haltere may have emerged during the evolution of diptera.
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