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nucleotide in the reference sequence. The numbers refer to the position in the coding
sequence where the 14 variant nucleotides are found (see Figure 1.1). The first two
letters of the allele name identify the place of origin. The S alleles have a lysine at
position 192 of the protein; the F alleles have a threonine.
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Figure 1.1: The DNA sequence for the coding region of the reference allele from the
alcohol dehydrogenase locus of Drosophila melanogaster. The translation, given below
the DNA sequence, uses the three-letter codes for amino acids. The letters over certain
bases indicate the variants for those nucleotides found in a sample from nature. The
variant at position 578 changes the amino acid of its codon from lysine to threonine.
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Figure 1.2: The DNA sequence for D. melanogaster ADH with those bases and amino
acids that differ in D. erecta shown below. The erecta sequence is from Jeffs et al.
(1994).



WHAT IS POPULATION GENETICS?

» Population genetics studies how gemnetic coniposition of the
population changes over tinie under the influence of various
‘¢ 2.
‘forces”.
Natural selection, mutations, recombination, migration, non-
random mating etc.

» Genetic basts of evolution

Understand the diversity: why and how
Predict change

» What is a population?

Population is a collection of organisms/individuals...



ORGANISMS

e Prokaryote vs. eukaryote
Prokaryotes: Bacteria, Archae

Eukaryotes: all animals, plants, fungi

o Ploidy (# of sets of chromosonies in the cell)

haploid (e.g. gametes, some ants)
diploid (most higher eukaryotic cells, e.g. almost all mammals)

polyploid (triploid: seedless watermelon; hexaploid: kiwi, wheat;
Extremeploid: ophioglossum, 1260 chromosomes, 34-ploid? )

o Sexual vs. asexual

Asexual (e.g. prokaryotes, many plants and fungi, some scorpions, some
reptiles)
Sexual (almost all animals and plants)



e LR

SEXUALLY REPRODUCING DIPLOID ORGANISMS




MITOSIS & MEIOSIS




MENDELS LAWS

o Principle of Segregation

Each gamete (reproductive cell) contains only one of the
two alleles AND

..each gamete 1s equally likely to contain either one

o Principle of Independent Assortment

When two or more pairs of genes segregate
simultaneously, they do so independently

* e.g. loa on different chromosomes



ALLELE AND GENOTYPE FREQUENCIES




