
Lecture 6 ïPopulation Genetics



Definitions

Geneïa section of DNA sequence usually encoding a single protein.

Alleleïone of a number of alternate forms of a gene.

Homozygousïhaving two identical alleles for a given trait

Heterozygousïhaving two different alleles for a given genetic trait

Genotypeïthe genetic makeup of an organism

Phenotypeïan organismôs expressed traits

The phenotype is a product of:

the genotype

the environment

gene-environment interaction



Basic Budgie Blending for Beginners 

Color in budgerigars is determined by 2 genes: 

Y gene produces yellow pigment in outer feather; 

B gene produces bluish pigment (melanin) in core of feather 

Y (yellow pigment) is dominant to y (no yellow pigment)

B (blue pigment) is dominant to b (no pigment)

The two genes sort independently (Mendelôs second law)

Blue pigment seen through yellow feathers gives a green budgie

No pigment and no feather color gives a white budgie

Disclaimer: The above facts are true but somewhat oversimplified. Breed budgies at your own risk.
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Probability

ÅRanges from 0 to 1

ÅProbabilities of all possible events must add up to 1

Rule of multiplication: The probability that 

independent events will occur simultaneously is the 

product of their individual probabilities.

Rule of addition: The probability of an event that 

can occur in two or more independent ways is the 

sum of the different ways. 



Phenylketonuria is an error of metabolism determined by a 

recessive allele. If two heterozygotes marry and have a 

family of two children what is the probability that:

1. The first child is affected?

2. Both children are affected?

3. The first but not the second child is affected?

4. Neither child is affected?

5. One child but not the other is affected?

6. At least one child is affected?



Incomplete Dominance ïheterozygote is intermediate form

Codominance ïheterozygote is a discrete phenotype

Multiple alleles ïwithin a population

BEYOND MENDEL
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Pleiotropy
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Epistasis



Incomplete Dominance ïheterozygote is intermediate form

Codominance ïheterozygote is a discrete phenotype

Multiple alleles ïwithin a population

Pleiotropy ïsingle gene may have many effects

Polygenic ïseveral genes may contribute to trait

Epistasis ïproduct of one gene may modify expression of another

BEYOND MENDEL







óThe Y chromosome ïwith the genes to 

make a man - has been sequenced. Often 

regarded as a genetic wasteland, the 

sequence reveals that we may have 

underestimated its powers.ô 

Nature, Webfocus óThe Y chromosomeô


