Homework 3

1. Use the phylogeny below to answer the questions at the bottom. (TOTAL = 8 pts).
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The ancestral character state is yellow flowered individuals. 

Species 1, 5, 6, 7 and 8 have white flowers (W), while species 2, 3 and 4 have blue flowers (B). Boxes refer to ancestors of the species. 

Using PARSIMONY, in the above boxes,

A. label the box(s) where white flowers FIRST evolved for sp. 1 and for species 5-8. 

B. label the box(s) where blue flowers FIRST evolved for species 2-4.

C. is white color in species 1, homologous with white color in species 5-8 (yes or no) NO, THE TWO WHITE GROUPS ARE NOT IDENTICAL BY DESCENT (THEY HAVE DIFFERENT ORIGINS)
2. Some species of stick insects have wings and others do not.  Recent research suggests that wings have been gained and lost several times during the evolution of stick insects.  For the species shown in the phylogeny below, which of the following hypotheses is most parsimonious (requires fewer character state changes)? (circle one)  Mark the character changes.

a. The common ancestor had wings

b. The common ancestor lacked wings

c. Both hypotheses are equally parsimonious

d. Cannot be determined with the information provided
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3) The above figure shows a chromosome inversion.  Each letter represents a gene.  The centromere is between genes D and E.  Draw the order of genes and the centromere in the box above the inverted chromosome at top.  What kind of an inversion is this?
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4) Gene duplication frees up segments of the genome from selection.  What are two outcomes of gene duplication? How do mutations contribute to each outcome?  What role does natural selection play?  Can you think of a third result of gene duplication?

There are several outcome.  If the duplicated gene escapes stabilizing selection then it will become nonfunctionalized.  Deleterious mutations will accumulate that destroy function and it will become a pseudogene.  If the duplicated gene and the original gene undergo divergent selection, then it will become neofunctionalized, the duplicate will take on a new adaptive function.  New beneficial mutations will contribute to this A third result not discussed in class is that the ancestral gene and duplicate divide up the function of the ancestral gene.  This is called subfunctionalization.
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