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Unit

Unit 6: Introduction to Genetics 

Lesson Title
Lesson 11: Mendel and Genetics 

Student Learning Objectives

As a result of this lesson, the student will …

1. Comprehend Gregor Mendel’s contribution to the scientific community.

2. Understand the interaction between chromosomes, genes, traits, and alleles. 

3. Differentiate between genotype and phenotype.

Time:
Instruction time for this lesson: 50 minutes.

Resources/References

Biology: “Principles and Exploration”

Scientific Farm Animal Production

Tools, Equipment, and Supplies

· Overheads or PowerPoint 

· Blank paper

· Colored Pencils or crayons 
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Alleles 

Dominant Alleles 

Recessive Alleles 
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Interest Approach

Many of your traits, including the color and shape of your eyes, the texture of your hair, and even your height and weight, resemble those of your parents.  The passing of traits from parents to offspring is called heredity.  Humans have long been interested in heredity.  From the beginning of recorded history, we have attempted to alter crop plants and domestic animals to give them traits that are more useful to us.  Before DNA and chromosomes were discovered, heredity was one of the greatest mysteries of science.  

The scientific study of heredity began more than a century ago with the work of an Austrian monk named Gregor Mendel.  Mendel carried out experiments in which he bred different varieties of garden peas.  British farmers had performed similar breeding experiments more than 200 years earlier.  But Mendel was the first to develop rules that accurately predict patterns of heredity.  The patterns that Mendel discovered form the basis of genetics, the branch of biology that focuses on heredity.  

Mendel’s parents were peasants, so he learned much about agriculture.  This knowledge became invaluable later in his life.  As a young man, Mendel studied theology and was ordained as a priest.  Three years after being ordained, he went to the University of Vienna to study science and mathematics.  There he learned how to study science through experimentation and how to use mathematics to explain natural phenomena.  

Mendel later repeated the experiments of a British farmer, T.A. Knight.  Knight had crossed a variety of the garden pea that had purple flowers with a variety that had white flowers.  All of the offspring of Knight’s crosses had purple flowers.  However, when two of the purple-flowered offspring were crossed, their offspring showed both white and purple flowers.  The white trait had reappeared in the second generation.

Mendel’s experiments differed from Knight’s because Mendel counted the number of each kind of offspring and analyzed the data.  Quantitative approaches to science, those that include measuring and counting, were becoming popular in Europe.  Mendel’s method was on the cutting edge of research at the time.  

Let’s now take a closer look at Mendel’s work and how it has evolved into what we call Genetics today.  

Summary of Content and Teaching Strategies

Objective 1.
Comprehend Gregor Mendel’s contribution to the scientific community.
(Unit 4, Lesson 11 Mendel and Genetics PowerPoint Slide 2, 3)

As discussed in the introduction Gregor Mendel was the first to develop the rules for predicting heredity.  Heredity is the passing of traits such as coat color, polled, or horned from generation to generation.  Mendel used three generations in his experiment.  He named the first the P generation for Parental Generation or the beginning of the breeding program.  The first set of offspring from the P generation he called the F1 Generation.  The F stands for filial, which in genetics relates to a generation or the sequence of generations following the parental generation. The offspring of this second generation he named the F2 generation or second filial generation.  

(Unit 4, Lesson 11 Mendel and Genetics PowerPoint Slide 4, 5)

Mendel’s initial experiments were monohybrid crosses.  A monohybrid cross is a cross that involves one pair of contrasting traits.  For example, crossing a plant with purple flowers and a plant with white flowers is a monohybrid cross.  Mendel carried out his experiments in three steps.  

Step one.  Mendel allowed each variety of garden peas to self-pollinate for several generations.  This method ensured that each variety would display only one form of a particular trait.  For example, a true-breeding purple flowering plant should produce only plants with purple flowers in subsequent generations.  

These true-breeding plants served as the parental generation in Mendel’s experiments.  The parental generation, or P generation, are the first two individuals that are crossed in a breeding program.  

Step two.  Mendel than cross-pollinated two P generation plants that had contrasting forms of a trait, such as purple flowers and white flowers.  Mendel called the offspring the of the P generation the first filial generation, or F1 generation.  He then examined each F1 plant and recorded the number of F1 plants expressed each trait.  

Step three.  Finally, Mendel allowed the F1 generation to self-pollinate.  He called the offspring of the F1 generation plants the second filial generation or F2 generation.  Again each of the F2 plants was characterized and counted.  

Each of Mendel’s F1 plants showed only one form of the trait.  The contrasting form of the trait had disappeared.  But when the F1 generation was allowed to self-pollinate, the missing trait reappeared in some of the plants in the F2 generation.  When Mendel crossed purple flowers with white flowers, all of the offspring in the F1 generation had purple flowers.  In the F2 generation, 705 plants had purple flowers and 224 plants had white flowers.  

Show slide (Unit 4, Lesson 11 Mendel and Genetics PowerPoint Slide 6)

 and use a Go With the Flow Moment.  You will need blank paper and colored pencils or crayons.  Have them recreate the flow chart, in five to seven minutes, on overhead number six.  

Objective 2. Understand the interaction between chromosomes, genes, traits, and alleles.


(Unit 4, Lesson 11 Mendel and Genetics PowerPoint Slide 7-10)

Display overhead number seven and allow students to copy them into their notes.  

Because chromosomes are in pairs, genes are also in pairs.  The location of a gene in a chromosome is called a locus.  For each locus in one of the members of a pair of homologous chromosomes, a corresponding locus occurs in the other member of that chromosome pair.  The transmission of genes from parents to offspring depends entirely on the transmission of chromosomes from parents to offspring.  Genes are what cause traits to be expressed.  For each inherited trait an individual has, there are two genes for that specific trait, one from each parent.  

Display slide number eight and use a Graphic Artist Moment to reconstruct the overhead into their notebooks.  

Display slide nine and allow students to copy them into their notes. 

The genes located at corresponding loci in homologous chromosomes may correspond to each other or contrast with each other in the way that they control a trait.  If they correspond, the individual is said to be homozygous at the locus; if they differ, the individual is said to be heterozygous.  Those genes that occupy corresponding loci in homologous chromosomes but that affect the same character in different ways, black or red coat color, are called alleles.  Genes that are alike and that affect the character in the same way are called identical alleles.  

Show slide number ten and allow students to copy the notes.  

The geneticist usually illustrates the genes by alphabetical letters.  When the genes at corresponding loci on homologous chromosomes differ, one of the genes often overpowers, or dominates, the expression of the other.  This allele is called dominant.  The allele whose expression is suppressed is said to be recessive.  The dominant allele is symbolized by a capital letter; the recessive allele is symbolized by a lower case letter.  For example, in cattle, black hair color is dominant to red hair color, so we let B = black and b = red.  Three combinations of the genes are possible.  BB, Bb, or bb.  

Both BB animals and bb animals are homozygous for the genes that determine hair color, but one is homozygous dominant (BB) and the other is homozygous recessive (bb).  The animal that is Bb is heterozygous; it has allelic genes.  The only red animal will result from the bb combination.  Keep in mind that dominant genes are not necessarily “good” nor or recessive genes always “bad.”

Objective 3. 
Differentiate between genotype and phenotype.

(Unit 4, Lesson 11 Mendel and Genetics PowerPoint Slide 11)

Display overhead eleven and allow students time to write notes.  

The actual configuration of genes in an animal is called the genotype.  For any given trait there are three possible genotypes AA, Aa, or aa.  Genotype is looking at the specific make up of that organism.  In contrast phenotype depicts the physical appearance of the animal.  Phenotype is looking at the broader picture.  Phenotype doesn’t tell us what traits are masked, the recessive traits; it only depicts the dominant traits that mask the recessive ones.  

Review/Summary. 

Gregor Mendel is known as the father of genetics.  He was the founder of a new way at looking at how traits are passed down that he called heredity.  He discovered the existence of dominant and recessive traits.  That we get one gene from each parent to make a pair of genes that controls a specific trait.  He conducted a simple, yet effective, experiment using peas with white and purple flowers.  

From this knowledge science made progress to where it is today.  We know that genes are found on chromosomes, and that an individual has pairs of chromosomes, one contributed from each parent.  The genes on chromosomes are what control all the traits that make up an organism, from height to eye color.  A specific trait is controlled by genes found on a very specific spot of homologous chromosomes known as the locus.  If both genes are the same on both chromosomes the individual is said to be homozygous; if one of the genes is different it is said to be heterozygous.  

Genotype is the way geneticists describe the make up of an organism.  Is it heterozygous or homozygous?  Examples of a homozygous gene would be BB or bb, and heterozygous would be Bb.  Phenotype is the physical appearance of an animal.  Does it have a black coat or a red one?  Phenotype doesn’t take into consideration the recessive genes that are masked by the dominant ones.

Application

Extended classroom activity:

Recreate Mendel’s lab in the classroom. 

SAE activity:

Use the idea Mendel had on heredity to spark interest in an Agriscience or exploratory SAE. 

Evaluation

(Unit 4, Lesson 11 Mendel and Genetics Assessment)

Assessment Answers

1.  Gregor Mendel

2.  Genotype

3.  Heredity
4.  Traits
5.  Chromosomes

(Unit 4, Lesson 11 Mendel and Genetics Assessment)

Name _______________________________________   Date____________________________

1. ___________________________ is known as the father of genetics.

2. The actual configuration of genes in an animal is called the _________________.

3. _____________________is the passing of traits such as coat color, polled, or horned from generation to generation.

4. Genes are what cause __________to be expressed.  

5. We know that genes are found on ____________________.
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