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Exploring inter-organ transmitters in organogenesis
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Organ morphogenesis during development is an important research subject in developmental biology and
medicine. Previous studies on morphogenesis have independently elucidated the formation of each organ, and many
aspects remain unknown regarding how the multiple organs are interrelated and integrated to achieve their specific
forms. In this study, I focused on the potential of “inter-organ transmitters,” such as hormones, metabolites, and other
small molecules. Because inter-organ transmitters can reach any organ by blood flow or simple diffusion in a
developing body, they may simultaneously control the morphogenesis of multiple organs. One of the gastrointestinal
hormones regulates thyroid development in Xenopus laevis, a commonly used model animal in developmental biology.
The thyroid is an endocrine organ composed of multiple follicles. Interestingly, the thyroid cells start follicle formation
only after the Xenopus tadpoles eat, suggesting nutrients are significant for thyroid organogenesis. Our study shows that
the gastrointestinal hormone functions as an inter-organ transmitter to signal nutrient ingestion in the intestine to the
thyroid cells. The study shows the significance of inter-organ transmitters for organ morphogenesis. It opens a new
question about how individual organs, cells, and molecules react to such substances. In the future, identifying the other
inter-organ transmitters and their role in organogenesis will contribute to understanding how our body develops

coordinately.
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Figure 1. Thyroid follicles
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Figure 2. Feeding-dependent thyroid follicle
formation through GIP
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