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The making of a primitive streak

Guojun Sheng (Kumamoto University)

Lewis Wolpert, a famous British developmental biologist, once said: "It is not birth,
marriage, or death, but gastrulation, which is truly the most important time in your
life." Gastrulation is important to you and me because it is during this process when
the three principal germ layers (the ectoderm, mesoderm and endoderm) are formed
and when the foundation of an animal's body plan (the anterior-posterior,
dorsal-ventral and left-right axes) is laid. In amniotes (birds and mammals), this
process takes place in a structure called primitive streak. The primitive streak
orchestrates both local cellular morphogenesis and long-range molecular signaling
and patterning during amniote gastrulation. The primitive streak is also a key
intermediate state in ESC differentiation studies in vitro and a defining feature of
individuality in bioethics. Despite these important roles, the primitive streak’s
phylogenic (evolutionary; evo-) and ontogenic (developmental; devo-) significance is
unclear. In this talk, I will describe our comparative, molecular and cellular studies of
the primitive streak. I will present data to support the following conclusions: 1) the
primitive streak is not a conserved feature; 2) patterning roles of the primitive streak
are conserved; and 3) gastrulation events taking place in the primitive streak are
conserved. I will finish by discussing the relationship between a cell (or cell group)’s
morphological change and its functional diversification in the epigenetic landscape of
animal development.
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