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;he gustrulating endoderm attracts the visceral mesoderm through secretory
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This research project initially focused mainly on the mechanism by which the
endoderm and visceral mesoderm of the fruit fly merge during gastrulation. However, during the
process of screening genes expressed in the midgut primordium during invagination, it was found that
the ParaHOX gene caudal (cad) is essential for establishing the anteroposterior polarity in the
midgut. Afterward, the primary research focus shifted to functional analysis of cad. It was
demonstrated that cad is expressed in the posterior endoderm under the control of bicoid and induces
posterior differentiation. Examining the phylogenetic aspect of cad, cad orthologs were present
only in bilaterian animals with tubular digestive tracts. These results indicate that cad played a

crucial role in the evolution from radially symmetrical digestive organs to digestive tracts with
anteroposterior polarity.
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