ME 180/280; HB 177 Study Questions

 Weeks 1-3, Chapters 1-3, Appendix A

1. Define the following:


Phylogeny:


Ontogeny:


Genotype:


Phenotype:

2. Which of the above is natural selection based on?

3. Explain the expression, “Ontogeny recapitulates phylogeny.” Who proposed this idea? Is it correct?

4. What is the theory of acquired characteristics, and who put this idea forward? What is the current state of opinion on this theory and why?

5. What is Wolff’s Law?

6. What did preformationists believe? What is the correct view?

7. Describe the Oster, Murray, et al. models of limb bud development.

8. Describe dermal, perichondral, and endochondral bone. When did each type appear in evolution?

9. By what process did jawless fish form their head armor?

10. What are sesamoid bones? When did they appear in the evolutionary record? What is their function?

11. Answer the same question in #10 for secondary epiphyses.

12. Describe and compare (generally) the bone of our skulls to the bone of our limbs. How is each type of bone formed and from what cells are they derived? How does each respond to mechanical stresses?

13. At what point during development do mechanical stresses begin to have an effect?

14. Describe developmental dysplasia of the hip and its effects.

15. What types of cartilage exist in our body?

16. How does cartilage grow?

17. What are the two types of bone in our body (not names of specific bones, like femur, patella, etc., but the two types of bone)?

18. What types of cells are involved in bone remodeling, and what is the function of each?

19. What do tendons do? What are they comprised of?

20. Answer #19 for ligaments.

21. What are the four levels of consideration in mechanobiology? What level do we look at in this class and why?

22. Compare single-phase material representation to biphasic. Which is appropriate to use when?

23. What three stress invariants are often used to analyze structural mechanics of skeletal tissues? Why?

24. How and why do tendons experience changes in their structural and material properties?

25. What is tendon chondrometaplasia and why does it occur?

26. Draw and describe a permeability picture for two tendons wrapping around a bony epiphysis—one tendon which has experienced chondrometaplasia and one that has not.

27. Describe the role of mechanics in joint morphogenesis.

28. What are homeobox genes? What subset of homeobox genes determines anteroposterior body pattern?

29. Name four extrinsic (inductive) cell-signaling pathways.

30. Name four families of mechanosensitive genes.

31. Which type of stress does growth of the brain exert on the developing cranium of an embryo—tension or compression?

33. By what process do bones grow in length? In girth?

34. What is the difference between homologous and analogous structures?

35. Where is the Apical Ectodermal Ridge (AER)? The AER plays an important role in the development of a particular limb axis. Which one?

36. What signaling center regulates the development of the anterior-posterior axis in a limb bud? What gene is important to this process? (Hint: You might have played the video game on Sega Genesis). 

37. What special capability of the human hand makes it different from the hands of other primates?

