Figure 33.10 Differentiation Can Be Due to Inhibition of Transcription Factors
It was thought that the organizer cells actively induced cells to become neutral, with epidermal being the default state. However, results in Grunz and Tacke (1989) suggested that this was assumption was incorrect. However, it was not until the work of Wilson and Hemmati-Brivanlou that it was demonstrated that inhibitory factors are required to prevent ectodermal cells from differentiating into neural cells; that is, a neural cell fate was the default, rather than an epidermal fate. Their experiment involved using disassociated cells of Xenopus (African frog) animal caps from late-stage blastulas. Some of the cells were incubated with bone morphogenesis protein 4 (BMP4), whereas others were incubated without this protein. After an incubation period of 4 hours, the cells incubated in the absence of BMP4 expressed the neural marker NCAM, whereas the cells incubated with BMP4 expressed epidermal keratin. In an additional experiment, cells were injected with RNA of the dominant-negative activin receptor, and some of these injected cells were then incubated with BMP4. When only the dominant-negative receptor was present, neural NCAM was expressed. Similarly, neural NCAM was expressed when both the dominant-negative receptor and BMP4 were present. Taken together, these data definitely show that the embryonic ectodermal cells only become epidermal in the presence of BMP4. When activity of BMP4 is inhibited by the dominant-negative activin receptor, then cells develop as neural, the default state of the amphibian dorsal ectoderm.
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