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Insulin and Insulin-like growth factors (IIS) are
evolutionarily ancient and structurally related peptides
that play key roles in regulating development, growth,
metabolism and aging. Aberrant regulation of the IISPI3K-AKT-TOR signaling pathway is linked to major
human diseases, including diabetes and cancers. In the
blood, insulin is free, while IGFs are bound by IGF
binding proteins (IGFBPs), of which six distinct types
exist. It is believed that the six IGFBP genes in human
genome are evolved via two successive rounds of whole
genome duplications (WGD) during vertebrate evolution.
Recent studies show that many teleost fish possess two
copies of each of the six types of IGFBPs, which is
attributable to the third WGD. Salmonid fish
experienced an additional round of WGD and have four
copies of each IGFBP. Why has evolution favored the
retention of so many IGFBP genes? What are the unique
functions of these IGFBPs? In this talk, I will discuss
emerging evidence that many IGFBP have evolved
specialized expression and functions to targeted
adjustment of IGF signaling locally under stressful or
pathological conditions. Based on genetic and functional
data in zebrafish and other animals, we propose that
IGFBPs provide a set of tools with which evolution has
acted to increase the flexibility and versatility in the
regulation of IIS actions.
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