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Sexual Reproduction 
Definition of ploidy, haploid germ cell gametes (24 chromosomes) and diploid somatic 
cell zygote and everything else. 
 
Homologous recombination. When each chromosome is recombined with its homolog 
from the complementary gamete. Some alleles may cross over during this homologous 
recombination process, potentially conferring the offspring an advantageous trait. 
 
Prokaryotes and Eukaryotes. Identify the arms race between them. Prokaryotes do not 
have a nucleus or chromosomes (they do have a small amount (5000bp) of circular 
genomic DNA). They reproduce rapidly with 20 minute doubling generations. Each 
daughter cell is, for our purposes, an exact copy of the parent cell. Many bacteria 
(prokaryotes) produce endotoxins that may kill people (Eukaryotes). 
 
How, then, are there are 10 trillion bacteria living in our guts and that are actually 
necessary for our health? Why don’t they poison or kill us? Consider the thought that at 
some point in the distant past, through homologous recombination, a child was conferred 
the advantage of tolerance to one of those endotoxins. This advantage might allow the 
offspring to utilize more resources more efficiently, further lending advantage to his clan. 
 
Sturm and Frudakis. 
 
Discover which genes and proteins are necessary for the development of eye color. 
 
Are there blue pigments in blue irises? Do brown irises have brown pigments? Sturm and 
Frudakis explain that blue eyes are a product of lack of pigment (the blue color is from 
the refraction of light through the iris stroma). Brown eyes are brown because of a 
collection of two different melanin-derived pigments in melanocyte granules within the 
cells of the iris. 
 
Discover that eye color is not definitively linked solely to parental eye color, it is 
polygenic (many genes determine eye color) rather than monogenetic. Review the 15 loci 
coding for eye pigment proteins on 12 different chromosomes. Review NCBI Map View 
for the region of 11q41, the locus coding for Tyrosinase, an enzyme active in the 
biosynthetic pathway of eye color pigments. 
 
Biogeography. Fractionate the class by eye color and determine ancestry with respect to 
geography. People with ancestors from equatorial regions unanimously had brown eyes. 
Students with blue, green or hazel eyes unanimously from European or polar descent. 
Hypothesize why brown eyes are more common in equatorial ancestry and blue eyes 
more common with polar ancestry. What are the conditions of the environment under 
which a change in eye color would confer evolutionary advantage – brown eyes help with 
seeing in bright daylight which makes hunting and fleeing predators more successful. 


