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Learning Objectives:
1) [bookmark: _GoBack]Identify the major structures and proteins associated with facial development.  
2) Discuss implications of changes to the major proteins associated with facial development.  
3) Identify social perspectives about facial attractiveness.  
4) Identify proteins that impact the transition of neural crest cells to chondroblasts and osteoblasts.

Section 1: Developing Facial Structures & Proteins that Direct Neural Crest Cells
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1) The developing face has several distinct areas: frontonasal prominence, lateral nasal prominence, and maxillomandibular prominence.  Label the areas on the image above.  What does each of these areas become?  

2) Describe the structure and function of neural crest cells.  

3) Small changes in the rate and direction of neural crest cells may help determine what our face look like.  Since we look more like our parents compared to unrelated individuals, these changes may have a genetic basis.  Name specific proteins that are known to direct the movement of the neural crest cells to the midline of the face.

4) Describe what might change in terms of facial development if Fgf8 had a deletion mutation and was non-functional.

5) Hypothesize what developmental disorder may occur if Wnt signaling is disrupted.  
 
6) Identify Wnt signaling pathways.  

7) If you wanted to identify if the Wnt signaling pathway was turned on, how could you do this?  Name specific targets of the Wnt signaling pathway.  

8) How could you block Wnt activation experimentally? 

Section 2: Facial symmetry
1) When taking pictures, do you have a “best” side?

2) Visit the site.  http://petapixel.com/2012/10/02/a-portrait-project-showing-subjects-with-two-perfectly-symmetrical-faces/ This website presents pictures of individuals with a perfectly symmetrical face.  Julian Wolkstein photographed the individuals staring blankly straight-on into the camera. He then split the faces down the middle in order to obtain two separate “portraits” showing what the subject would look like if they had a perfectly symmetrical face.  Are each of the images equally attractive or do you prefer one image more?  Does symmetry necessarily equate to beauty?

3) During craniofacial development, cranial neural crest cells migrate to the future face and become facial chrondroblasts and osteoblasts.  Describe the factors that influence becoming a chondrocyte versus an osteoblast.  
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