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GENETICS

What genetic principles account for the transmission of traits from parents to offspring? 

 “blending” 

“particulate
Gregor Mendel Documented particulate inheritance by experiments with garden peas

Why peas?

Carefully planned experiments


Started experiments with 

Mathematical analysis

Crossing pea plants
Some Genetic Vocabulary

Character: 

a heritable feature, such as flower color

Trait: 


a variant of a character, such as purple or white flowers

 P generation: 

The true-breeding parents

 F1 generation: 

hybrid offspring of the P generation

 F2 generation:
 
produced by self-pollinated F1 individuals

Gene: 


discrete unit of hereditary information (noun)

Alleles: 


alternative versions of genes (adjectives)

Dominant allele: 
determines organism’s appearance

Recessive allele: 
no noticeable effect on organism’s appearance

Homozygous: 

organism with a pair of identical alleles for a particular gene

True-breeding: 

homozygous

Heterozygous: 

organism with different alleles for a particular gene

Phenotype: 

an organism’s physical appearance

Genotype: 

an organism’s genetic makeup

Mendel’s cross:

Mendel reasoned

In F1 plants: 

Purple flower color

, white flower color 
Mendel’s Monohybrid Crosses for Other Traits

Mendel developed a hypothesis to explain  F2‘s 3:1 inheritance pattern 

Four related concepts make up this model

Mendel’s Model
1.

2.

 3.
4.


Law of Segregation shown by a Punnett Square

Mendel’s law of segregation, probability & Punnett Squares
Genotypic Ratio 


Phenotypic Ratio

The Testcross

What does it test?
How is it conducted?
The Law of Independent Assortment

Law of Segregation from 




crosses

Law of Independent Assortment from

 
crosses

Law of Independent Assortment:
Mendel identified by following 
Crossing parents true-breeding for 
Produces 

 in the F1 generation, 


 for both characters

How are two characters transmitted from parents to offspring?

As a package?



Independently?

A

cross illustrates the inheritance of 

characters
Produces 

phenotypes in the F2 generation
Each pair of alleles segregates 

 during 

The Laws of Probability Govern Mendelian Inheritance

The laws of probability govern Mendelian inheritance
Mendel’s laws of segregation and independent assortment reflect the rules of probability
The Multiplication and Addition Rules Applied to Monohybrid Crosses

The multiplication rule: using this rule
 

The rule of addition states
A dihybrid or other multicharacter cross

Solving Complex Genetics Problems with the Rules of Probability

We can apply the rules of probability to predict the outcome of crosses involving multiple characters

The Spectrum of Dominance 
Complete dominance occurs when 
Codominance


Two 

alleles affect the phenotype in 


 ways

an example of codominance is 
Incomplete Dominance

The phenotype of F1 hybrids is



phenotypes of the two parents
The Relation Between Dominance and Phenotype

Dominant and recessive alleles do not really “interact”

Each leads to synthesis of different proteins that produce a phenotype

Frequency of Dominant Alleles

Dominant alleles are 



common in populations than recessive alleles

Multiple Alleles

Most genes exist in populations in 

allelic forms

The ABO blood group in humans is determined by multiple alleles

Is equivalent to two or more independent monohybrid crosses occurring simultaneously

In calculating the chances for various genotypes from such crosses

Each character first is considered separately and then the individual probabilities are multiplied together

Inheritance patterns are often more complex than predicted by simple Mendelian genetics

The relationship between genotype and phenotype is rarely simple

Pedigree Analysis

A pedigree is
Inheritance patterns of particular traits can be traced and described using pedigrees

Pedigrees can also be used to make predictions about future offspring
Extending Mendelian Genetics 

`For a Single Gene inheritance of characters may deviate from simple Mendelian patterns
Pleiotropy A gene has
Extending Mendelian Genetics for Two or More Genes

Some traits may be determined by two or more genes

Epistasis

In epistasis

An example
Polygenic Inheritance

Many human characters

Vary in the population along 


and are called 

 usually indicates polygenic inheritance
An additive effect of two or more genes on a single phenotype

Nature and Nurture: The Environmental Impact on Phenotype

Another departure from simple Mendelian genetics arises when the phenotype for a character depends on environment as well as on genotype

Multifactorial characters influenced by 
Integrating a Mendelian View of Heredity and Variation

An organism’s phenotype includes its physical appearance, internal anatomy, physiology, 
and behavior

Reflects its overall genotype and unique environmental history

Even in more complex inheritance patterns Mendel’s fundamental laws of segregation and 
independent assortment still apply

Many human traits follow Mendelian patterns of inheritance

Humans are not convenient subjects for genetic research

However, the study of human genetics continues to advance
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