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1. How does variation arise as a result of normal sexual reproduction?  Explain how sex and recombination via crossing over accomplishes this.

Variation arises during meiosis and the fertilization. Within meiosis the crossing over can increase the variation because the 2 alleles are now unlinked. Different combinations of genes and many gametes form. Fertilization gives each offspring a combination of genes from the parents, allowing for even more variation.
2. Explain what Hugo DeVries discovered using primroses.  

Hugo DeVries used the primroses to discover where new genes come from. He called it the mutation theory. This means new characteristics appeared suddenly in a generation, where the generations are called mutants. These mutants can lead to the appearance of a new species.
3. Explain each of the following mutations with examples:

a. Point mutations

A change in a gene at a single nucleotide pair. (sickle cell anemia)
b. Gene duplications/deletions

An unequal crossing over during meiosis results in a deletion or duplication of a gene. (6 hemoglobin subunits when hemoglobin was duplicated)
c. Chromosomal mutations

When DNA is moved around like translocation or inversion when the DNA is flipped. Polyploidy is when a chromosome set is doubled. (fruit flies can have inversions of genes)
4. What are the Hox genes?  How are they thought to have played a role in the evolutionary process?

Hox genes control other genes like the formation of body parts. The changes in animal phyla can be a result of duplicating hox genes. Hox genes can also increase segments on an organisms body.
5. Explain why sex and mutations are important from an evolutionary standpoint.

 Sex and mutations create more variations within species of organisms. The variations helps with natural selection which in turn stimulate evolution. Mutations create new alleles that can help organisms. Using sex the parents allow for many different combinations of genes and create unique offspring.
