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1. Essay: Write an essay on the concept of evolvability. Outline some principles for evolvability. Discuss the relation of evolvability to the concepts of genetic and developmental constraints, and to innovation. Discuss the role of the evolvability concept in evodevo. 

2. Concepts, facts and mechanisms (Short answers: 1 - 4 sentences are sufficient):

2.1. What is the cis-regulatory hypothesis, and why is it so central to evodevo?

2.2. What is punctuated equilibrium?
2.3. What is meant by structural, historical, biological, general and special homology?
2.4. Discuss the hypothesis that vertebrates are upside down relative to arthropods. What is the evidence for this hypothesis?
2.5. What is the biogenetic law? Is it true? Discuss exceptions.  
2.6. What is a (biological) spandrel? Give an example.
2.7. What is meant by character identity and character state? Name character identities in the flower.
2.8. Describe briefly how the anterior-posterior axis of the tetrapod hand is set up and patterned.
2.9. Mention some insect genes that are used in the patterning of both the anterior-posterior axis in the embryo and in the leg imaginal disc. What exactly are these genes doing?
2.10. Make a list of mechanisms for post-transcriptional regulation of genes. Give an example.

2.11. Can microRNAs be a "locus of evolution" (i.e. can they aid evolvability)?
2.12. How are some epigenetic marks inherited differently in plants and mammals?
2.13. Expression of B- and C-function genes in a plant leaf does not generate flower organs. Why?

2.14. In light of the floral ABC-model, briefly explain the "out-of-male" and "out-of female hypotheses to explain the origin of the bisexual flower.
2.15. What is induction and what does it mean that a cell or tissue is competent to respond to a signal? Give an example.
2.16. Is the concept of trans-generational epigenetic inheritance violating the Weismann barrier? Why or why not?
2.17. What is required to experimentally demonstrate trans-generational epigenetic inheritance?

2.18. What are phenotypic plasticity, reaction norms and polyphenism?
2.19. What is neural crest?
2.20. What is the difference between paracrine and juxtacrine signaling?
