I. Mendelian Genetics

A. Background Information

1. Genetics is the study of ways in which heredity information is passed on from parents to offspring

2. The first scientific study of heredity was done by Gregor Mendel in the 1800s.

3. Pea plants were the experimental subject of Mendel’s study and were a good choice for several reasons.  They:   were easy to grow, matured quickly, showed sharply contrasting traits.

II. Mendel’s Basic Genetics Principles

A. Mendel’s Experiments

1. By controlling pollination in pea plants and keeping careful records, Mendel was able to follow the transmission of traits from 1 generation to the next.

2. Based upon his studies, Mendel developed several laws of genetics.

B. Law of Dominance states that when an organism is hybrid for a pair of contrasting traits, only the dominant trait can be seen.

C. Law of Segregation states that factors (we now call genes) occur in pairs, are separated from each other during gamete formation (meiosis) and are recombined at fertilization.

D. Gene-Chromosome Theory:  the research after Mendel showed that his “factor” was in fact genes and led to the modern Gene-Chromosome Theory.

III. Fundamentals of Genetics

A. Alleles:  different copies or forms of a gene controlling a specific trait.

1. If the alleles for a certain trait in an organism are the same, the organism is said to be HOMOZYGOUS for that trait (eg. If T/t is the allele for height and T is the dominant allele and t is the recessive allele, TT and tt are the homozygous combinations).

2. If the alleles for a certain trait are different in an organism, then that organism is said to be HETEROZYGOUS for that trait (Tt).

3. GENOTYPE is the genetic makeup of an individual.

4. PHENOTYPE is the physical trait that develops as a result of its genotype.

5. To understand Mendel’s results, the Law of Probability/Chance must be applied.

6. In a simple hybrid cross involving one pair of contrasting traits, the expected genotype ratio of the offspring would be 1 homozygous dominant, 2 heterozygous, 1 homozygous recessive; the expected phenotype ratio would be 3 expressing the dominant trait and 1 expressing the recessive trait.

7. In a test cross, an individual of unknown genotype showing a dominant trait is mated with an individual showing the contrasting recessive trait.

Other Concepts in Genetics
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Dihybrid crosses produce ratios of:
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Incomplete Dominance (blended):

Both alleles contribute to the phenotype of a heterozygous individual

Codominance:

Both dominant alleles are expressed at the same time

Multiple Alleles:

More than two alleles in a species but only two alleles in any given individual

