College Biology Honors

Chapter 11

Let’s introduce another type of cell division called Meiosis.  Meiosis (section 11-4) is the foundation for our studies in genetics. This type of cell division occurs only in the formation of sex cells or gametes (usually sperm cells in males, egg cells in females).  Meiosis is a reduction division that must occur for many organisms in order to reduce the number of sets of chromosomes, so that the sex cells or gametes are able to unite in sexual reproduction.  Gametes have one half the number of sets of chromosomes compared to the parent cells that produced them.  Gametes must have a reduced number of sets of chromosomes in order to be involved in a potential fertilization; otherwise there would be a doubling of sets of chromosomes. 

Haploid = n = one set of chromosomes            Diploid  = 2n = two sets of homologous chromosomes
Meiosis is the process by which homologous chromosomes in a diploid cell are reduced

to half the number.  Meiosis involves two separate divisions, Meiosis I, a reduction division and Meiosis II is similar to a mitotic division.  Carefully inspect the diagram on page 276-277.

Gregor Mendel

Known as the Father of Modern Genetics who, though he was a monk, carried out classic scientific experiments.  From observations of pea plants in his garden, he proposed hypotheses concerning inheritance, and set up experiments that did prove his conclusions.  We call his conclusions Mendel’s Principles.

· Physical characteristics are determined by individual units called genes (factors).

· Some forms of a gene may be dominant or recessive.

· Each adult has two copies of a gene called alleles, one from each parent.  These segregate during the formation of gametes.

· Alleles for different genes segregate independently from each other.

So what!….What’s the big deal?

Mendel did all his work before the discovery Meiosis…before the discovery of DNA…

before scientists knew what genes where.
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Some important vocabulary for you to understand:

Genetics-the scientific study of heredity

Chromatin-granular material visible within the nucleus; consists of DNA tightly coiled proteins called histones.

Chromosome-tightly coiled, and super coiled DNA that appears during cell division.

Chromatid- 1 of 2 "sister" parts of a duplicated chromosome.

Haploid-refers to a cell that contains 1 set of chromosomes.

Diploid-refers to a cell that contains 2 sets of chromosomes.

Tetrad-a structure containing 4 chromatids that forms during meiosis.

True Breeding-or pure breed, produce offspring that are identical to themselves.

Hybrids-the offspring of parents with different traits.

Trait-a specific characteristic, such as height or color that varies between individuals.

Genes-factors that determine traits; 1000 or more nucleotides.

Alleles-the different forms of a gene; such as tall or short (for peas).

Gametes-reproductive cells.

Homozygous-refers to alleles that are identical,for the same trait.

Heterozygous-refers to alleles that are different,for the same trait.

Phenotype-the physical characteristics or expression of a trait.

Genotype-the genetic make-up of the trait.

Punnett Square- the gene combinations that might result from a genetic cross, that are drawn in a diagram.

· The principles of probability can be used to predict the outcomes of genetic crosses.

· Punnett squares are tables that can be used to calculate the different gene combinations that could result from a particular cross.

· There are some cases that exist where alleles are not completely dominant, and a blending of phenotypes may occur. We call this Incomplete Dominance.
· Sometimes two alleles can contribute to the resulting phenotype. There is a sharing of the dominance.  We call this Codominance.
· Sometimes more than two alleles can exist for a particular trait. This condition is referred to as Multiple Alleles.
· When individual traits are determined by two or more genes that condition is referred to as a Polygenic Trait.

By now you may have figured out that genes(alleles) segregate or separate from each other because they are attached to chromosomes which separate during meiosis. Also, genes do not assort themselves independently. It is the chromosomes that assort themselves independently because of the way they line up on the Metaphase I and II equator.  Genes that are linked to the same chromosome usually travel together, and are inherited together. Sometimes different genes exchange pieces, and genes that are usually linked to the same chromosome can become separated.  That’s called crossing over(see page 276).

Geneticists make maps of locations of each gene on each chromosome for an individual organism. Recently, in 2001, human genes have been completely mapped.

