

C11 Introduction to Genetics


C11 Introduction to Genetics (meiosis video)
Meiosis – reduction division wherein the number of chromosomes is cut in half.  Purpose is to produce gametes for sexual reproduction.

Diploid – having 2 sets of chromosomes, ex. human liver cell.  (2n)
Haploid – having 1 set of chromosomes, ex. gametes.  (1n)
Homologous chromosomes – code for the same traits, but are not identical, as they came from different parents.

Meiosis Process:  see drawing

Meiosis I:

Prophase I – tetrads formed from a pair of homologous chromosomes.  Crossing-over occurs which adds to the variation that can occur.  (Crossing-over is when homologous chromosomes exchange portions).  Metaphase I, Anaphase I, Telophase I.  (No replication occurs here)

Meiosis II:

Prophase II, Metaphase II, Anaphase II, Telophase II, 

Cytokinesis,

4 unique (genetically different) haploid cells result from one diploid parent cell.

Genetics – the study of heredity.

Trait – a specific characteristic, such as seed color.

Genes – chemical factors (DNA segments) that control traits.  Usually code for proteins.
Alleles – forms of a gene, like T (tall) or t (short).

Gametes – sex cells like sperm and egg.

Gregor Mendel concluded:

1. Inheritance is controlled by factors passed from one generation to the next.

2. Some alleles are dominant and others are recessive.

3. Segregation - the alleles (separate) during the formation of gametes.

4. Independent assortment - genes for different traits can segregate independently during the formation of gametes.

Dominant – occurs in the phenotype if one allele is present.

Recessive – must be homozygous to occur in the phenotype.

Homozygous – having two identical alleles for a trait, TT or tt.

Heterozygous – having two different alleles for a trait, Tt.

Phenotype – physical characteristic, tall.

Genotype – genetic makeup, TT or Tt.

Punnett Squares – tool used to predict the probability of offspring with a certain trait or genotype.

· Monohybrid cross – Punnett square with one trait, 4 squares.

Complex forms of inheritance:

Codominance – both alleles are present in the phenotype, the black and white chicken. [image: image1.jpg]



Incomplete dominance – the alleles blend to produce the phenotype, red + white = pink.

Multiple alleles – more than 2 alleles are possible choices, although only 2 can be used at a time, ex. ABO blood groups.

Polygenic traits – controlled by 2 or more genes, ex. skin color. 
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