	
	
	
	
	



Vocabulary and Concepts of genetic variation and change covered in AS 91157
The following terms are specifically referred to in the Standard as sources of variation within a gene pool 

	mutation 
	Any change to the DNA of an organism caused by radiation, chemicals or other mutagens. Mutation is the original source of all variation

	independent assortment
	A cell contains one set of chromosomes from the father and one set from the mother.  These form homologous pairs – each pair consisting of one from each parent. During meiosis these homologous pairs are separated. Each cell produced has half the number of the original cell, one member of each pair. They are ‘independently assorted’ meaning each gamete receives  a random mixture of chromosomes from each parent. This can produce new combinations of alleles so that offspring can have new mixtures of characteristics = variation.

	segregation 
	This means the splitting apart or separating of homologous chromosomes during meiosis

	crossing over 
	During meiosis when homologous pairs line up together they swap parts of their arms. This produces chromatids with new combinations of alleles so contributes to variation in the offspring.

	monohybrid inheritance 
	Studying the inheritance of one trait. Usually there will be dominant alleles and recessive alleles.

	co-dominance,
	When two alleles both have an effect when they are present in an organism. E.g. a cow with an allele for red hair and an allele for white hair will have both red and white hairs.

	incomplete dominance
	When two different alleles are present (heterozygous) and their effects are blended. E.g. in some flowers when an allele for red is present and an allele for white is present the flowers will be pink. The red has incomplete dominance over the white.

	 lethal alleles, 
	When a homozygous combination of dominant alleles is lethal – i.e. the individual with two similar alleles dies before being born. A heterozygous individual usually shows an unusual phenotype while a homozygous recessive individual is normal. 
E.g. in mice, a Y allele causes yellow fur in the Yy genotype. A YY individual is never born and a yy individual has normal colour fur.

	multiple alleles
	Some genes have more than two possible alleles. E.g. ABO blood type has 3 alleles, IA and IB are co-dominant while i (or Io) is recessive to both. One individual can have only 2 alleles. This gives the blood groups, A, B, AB or O.

	dihybrid inheritance 
	When the inheritance of two genetically controlled traits are studied at the same time to determine if they are inherited independently or linked. If the genes are not linked and two heterozygous individuals are crossed, there will be a 9:3:3:1 ratio of phenotypes in the offspring.

	linked genes 
	These are genes that are on the same chromosome. This means that certain characteristics will be inherited together, they won’t be separated during segregation in meiosis. They may be separated by crossing over.

	The following terms will also be necessary

	Allele
	One form of a gene

	Dominant
	An allele which will show up even when only one of them is present

	F1
	First filial generation, result of a cross between pure-breeding parents

	F2
	Second filial generation, result of a cross between P2 individuals

	Genotype
	Describes which alleles are actually present in a genotype, e.g. Aa

	Heterozygous
	When a genotype consists of two different alleles, e.g. Aa

	Homozygous
	When a genotype consists of two similar alleles, AA or aa

	Phenotype
	Describes the appearance of an organism, what genes are expressed

	Punnet Square
	Diagram used to work out genetic crosses

	Recessive
	An allele which shows up only when two such alleles are present

	Trait
	A characteristic


Factors affecting allele frequencies in a gene pool mentioned in the Standard:

	Gene pool
	All of the alleles present in all of the members of a population. Usually studied for the alleles of one particular gene. Allele frequencies are usually given as a decimal fraction or a percentage. E.g. in a population of 100 individuals there will be 200 alleles for a certain gene. If 50 of those alleles are A and 150 are a then the allele frequencies are: A - 25% (or 0.25), a – 75% (0.75)

	Natural selection
	Individuals with phenotypes that are best adapted to the habitat are more likely to survive and pass on their variations. The fittest survive while less well adapted individuals do not pass on their genes.

Three Types:

· Stabilising selection favours the mean and maintains stability.
· Directional selection favours one extreme and leads to change.
· Disruptive selection favours both extremes against the mean so produces diversity

	Migration
	Immigration is the movement of individuals into a population. They may bring new alleles or change allele frequencies.
Emigration is the movement of individuals out of a population. This may change gene frequencies.

	Genetic drift
	Where a gene pool is small, chance plays a role in changing gene frequencies. Events such as storms, floods or fires may randomly kill off individuals with a certain allele, thus reducing that allele’s frequency.
Associated with genetic drift are:
· The Founder Effect – a population started by a few individuals moving to a new area may have different allele frequencies that the parent population.

· The Bottleneck effect – a natural disaster can reduce a population to a small size that has less genetic diversity and different allele frequencies from the original population or other populations of the same species.



