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Three parts that count equally:

1. Essay: Write an essay on the concept of homology. Describe what homology is and how its meanings have changed through history. Explain how homology is treated and studied in evodevo. Outline some of the difficulties in establishing homology. Discuss the concepts of "biological homology" and "deep homology".
2 Concepts and facts (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 meant by pleiotropy, and how does pleiotropy relate to cis-regulatory evolution?

2.3. There has recently emerged molecular evidence that Ctenophores and not sponges may be the basal lineage of Metazoans. Mention some presumed synapomorphisms of Eumetazoa (a group including all metazoans except sponges and Trichoplax) that must now be considered convergent. 

2.4. What is a morphospace? How does it relate to evodevo?

2.5. What is meant with developmental constraints? What is the relationship between developmental and genetic constraints?
2.6. What is "co-option"? Mention one example of a gene or gene network that has been co-opted into a new function. 
2.7. What is a notochord? Why do all vertebrates have a notochord?
2.8. What is meant by character identity and character state? Name character identities in the flower. 

2.9. What is the phylotypic stage? How does it relate to Von Baer's laws?

2.10. What is phenotypic plasticity? Give an example.
3. Mechanisms (Short answers: 1 - 4 sentences are sufficient):

3.1. What are Hox genes? What do they do?

3.2. What is a morphogenetic gradient? Give an example of how a morphogene leads to differential gene expression.
3.3. What are the functions of pair-rule genes and segment-polarity genes in the development of the Drosophila embryo. 

3.4. What is meant by long and short germ-band development in insects?

3.5. What are the similarities in the genetic specification of the dorso-ventral axis in insects and vertebrates? Are these axes homologous?

3.6. Describe how the anterior-posterior axis and the digit identities of the tetrapod hand is set up. 

3.7. What mechanisms can maintain differentiated states of cell fate?

3.8. What does it mean that a cell or tissue is competent to respond to a signal? Give an example.

3.9. What is a meristem? Briefly discuss some genes and mechanisms involved in meristem maintenance and patterning. 

3.10. Briefly describe the main molecules (genes) involved in cell-cell communication. 

