BMP Signaling is Required for Development of the Maxillary Process
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Objectives: To assess morphological effects of blocking BMP signaling at different time points within the ectoderm or mesenchyme of the avian maxillary process.

Methods: A replication competent retrovirus encoding Noggin (RCAS-Noggin) (control RCAS-Alkaline Phosphatase (RCAS-AP)) was injected into the mesenchyme or onto surface ectoderm of the right maxillary process of chick embryos at Hamburger-Hamilton stage 20 (HH20) or HH24. Embryos infected at HH20 were harvested at HH24, HH28, HH32, and HH39. Embryos infected at HH24 were harvested at HH32, and HH39.
Results: Infection of the ectoderm with RCAS-Noggin at HH20 (n=12/13) resulted in no aberrant phenotype. Similarly, control embryos infected with RCAS-AP appeared normal (HH20 n=28/28). 
Infection with RCAS-Noggin in the mesenchyme at HH20, resulted in severe malformations at HH39 (n=3/3). Control embryos showed normal phenotype (n=1).

To elucidate the mechanism(s) underlying the aberrant phenotype, embryos were examined at earlier time points. Facial primordia appeared unaffected at HH24 (n=7/7), and showed a minor phenotype at HH28 (n=3/4). 

Infection of the mesenchyme at HH24 resulted in a similar, but less severe phenotype at ~HH39.

Conclusions: Blockade of BMP signaling in the ectoderm does not result in abnormal phenotype. Infection of the mesenchyme of the maxillary process with RCAS-Noggin results in severe facial dysmorphologies. 
These malformations likely occur primarily as a result of disrupted skeletogenesis. Timing of BMPs signaling blockade affects the severity of phenotype.
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