Chapter 4

1800’s it was generally accepted that offspring were a combination of traits from their mother and their father

Inheritance was considered to be due to blending because many observable traits seemed to be due to a combination of traits from the mother and the father

Mendel looked at 7 yes or no traits

He did not look at quantitative traits like weight

He spent several years getting pure breeding plants for 7 traits

4 Advantages of Garden Pea :

Many hybrids previously produced.

Mendel knew that certain traits segregated in the offspring.

Large number of true-breeding varieties.

Mendel studied 34 of these and chose 7 traits that would breed true

Small plants that are easy to grow, with short generation times.

Can grow several generations in 1 year

Sexual Organs enclosed in flower.

The flowers of peas have both male and female sex organs

Mendel conducted his experiments in 3 stages

First he allowed plants to self fertilize for several generations.

This allowed him to be sure that the traits were true or passed on to progeny unchanged

True breeding plants

Plants which consistently have offspring with same trait as parent are true 

breeding plants.

· Second Mendel crossed plants with alternate forms of a trait

Remove male part of flower from tall plant

Fertilize it with pollen from a short plant

He would also do the reciprocal cross

· Third, Mendel allowed these hybrid plants to self fertilize for several generations

· The innovations Mendel introduced were to follow traits for several generations and to quantitate those traits

· Mendel’s principle of segregation describes the inheritance of a single characteristic

· From his experimental data, Mendel deduced that an organism has two genes (alleles) for each inherited characteristic

One characteristic comes from each parent

· When the F1 were allowed to self pollinate they produced an F2 generation

F2 saw purple and white flowers in a 3:1 ratio

· Concluded that F1 plants must carry 2 factors for flower color

· It did not matter if he crossed a purple male and a white female or a purple female and a white male

In the F1 all the flowers were purple

There was no blending

Even in the F2 there was still no blending

· P - Dominant allele (purple)

· PP - Homozygous Dominant
True breeding purple flower

· p - Recessive allele (white)

· Pp - Heterozygous

· pp - Homozygous Recessive

True breeding white flower

· Genotype consists of the genes carried on the chromosomes

· Genes code for the synthesis of proteins

· Enzyme proteins regulate reactions like metabolism

· Structural proteins make up the body of an organism and determine its’ phenotype

· The phenotype is the physical makeup of the organism

· The relationship between genes and proteins was first proposed in 1900 by an English physician Archibald Garrod

Proposed that genes control phenotypes through enzymes and proteins that make up the cell

· Interpretation of Mendel’s Results
· F1 Generation

· PP x pp (parental generation) yielded all Pp offspring.

· F2 Generation

· Pp x Pp yielded

· MENDEL’S FIRST INSIGHT

· Mendel realized there were discrete units of heredity or genes that were passed from generation to generation unchanged

· He also realized that these genes specified observable traits but were not the traits themselves

· MENDEL’S SECOND INSIGHT

· Mendel understood that genes could be of different forms or alleles that specify different expressions of a trait

· One allele for purple flowers and a different one for white flowers

· Mendel realized there was a gene for flower color with 2 alleles

· P  for purple flowers and p for white flowers

· All purple flowers must have one P allele

· All white flowers must have no P alleles or two pp alleles

· Mendel also understood that individuals could carry genetic information for a trait that was not expressed

· F1 purple flowers could produce white flowered progeny

· Heterozygous individual carries two different copies of an allele

· Homozygous individuals carry two identical copies of an allele

· Mendel realized that his results could only make sense if the P or purple allele could mask the expression of the p or white allele

· This means that heterozygotes Pp would look the same as homozygotes PP

· MENDEL’S THIRD INSIGHT

· Even though there is 1 gene for flower color, each offspring received 1 copy of the gene from each parent

· So we each carry 2 copies of the gene, one from mom and one from dad

· This means that each sperm or egg has only one copy of the gene

· This forms the basis of Mendel’s first law, the law of segregation

You receive only 1 copy of each gene from each parent and transmit only 1 copy in each of your gametes

· Phenotype is an organism’s expressed or physical traits

· Genotype is its genetic makeup

· If an individual is heterozygous for a particular trait the phenotype will be determined by the interactions between the 2 alleles

· If an allele is dominant it will be expressed in the phenotype regardless of what allele it is paired with

· If an allele is recessive it will be expressed in the phenotype only if it is present on both chromosomes

· Mendel realized that any plant that expressed a dominant phenotype could be carrying alternate factors that were not being expressed

· He wanted to figure out a way to tell the genotype of an individual with the dominant phenotype
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