Chapter 8 Outline

Mendel and Heredity


Section 1:  The Origins of Genetics (pgs 162)

Mendel’s Studies of Characters

The passing of characters from parents to offspring is called _____________.  
From the beginning of recorded history, humans have attempted to alter crop ____________ and domestic __________ to give them traits that are more ____________ to us.  
Before DNA and chromosomes were discovered, ____________ was one of the greatest mysteries of science.
Mendel’s Breeding Experiments
The scientific study of heredity began more than a century ago with the work of an Austrian monk named Gregor Johnan ____________.  

Mendel bred different varieties of the garden ________.

Mendel was the first to develop rules that accurately predict patterns of heredity.

Mendel’s discoveries formed the basis of _______________, the branch of biology that focuses on heredity.  

Mendel later repeated the experiments of a British farmer, T.A. ______________.

Knight had crossed a variety of the garden pea that had ____________ flowers with a variety that had ___________ flowers.  

Mendel’s experiments differed from Knight’s because Mendel counted the _____________ of each kind of offspring and ___________the data.


Section 1:  The Origins of Genetics (pgs. 163-164)

Useful Features in Peas
Mendel chose to study ___ characters of peas.  

The following are 3 useful features of peas:

1.  Peas exist in _____ clearly different forms.  Flower color is either _________ or white.  

The term character is used to mean _____________ characteristics, such as flower color.  Trait refers to a _________ form of a character.  Having purple flowers is a trait.  

2.  The male and the female _____________ parts of garden peas are enclosed within the __________ flower.

You can control mating by allowing a flower to fertilize itself 

( _______________), or you can transfer the pollen to another flower on a different plant (_________________).

3.  The garden pea is ___________, grows __________, matures quickly, and produces many offspring.

Traits Expressed as Simple Ratios
Mendel’s initial experiments were monohybrid crosses, which involve one pair of contrasting traits.  His experiment had three parts:

1. Mendel allowed each variety of garden peas to __________________.  These produced true-breading individuals.  Mendel called these true-breading plants the parental generation, known as the ___ generation.  

2. Mendel then cross-pollinated the P generation plants (1 white and 1 purple).  Mendel called the offspring of these parents the first filial generation, or _____ generation.

3. Finally, Mendel allowed the F1 generation to self-pollinate.  Their offspring were called the second filial generation, or ___ generation.


Section 1:  The Origins of Genetics (pg. 165)


Mendel’s Results
When Mendel crossed purple flowers with white flowers, all of the offspring in the F1 generation had ______________ flowers.  In the F2 generation, _______ plants had purple flowers and _______ plants had white flowers- a ratio of 705:224.  If you reduce this number you get 3:1.
For each of the seven traits Mendel studied, he found the same ___:___ ratio of plants expressing the ________________ traits in the F2 generation.
Section 2:  Mendel’s Theory (pg. 166)

Theory of Heredity
Before Mendel’s experiments, many people thought offspring were a ___________of the traits of their parents.  

For example, if a tall plant were crossed with a short plant, the offspring would be _________ in height.  Mendel’s results _______ _______ support the blending hypothesis.  

Mendel ___________ concluded that each pea has two __________ “heritable factors” for each character, one from each parent.  

When gametes fuse during __________ the offspring has two factors for each character, one from each ____________.

Mendel’s Hypotheses
Four hypotheses make up the _______________theory of heredity, which is the foundation for _____________.  

1. For each inherited character, an individual has _________ copies of the gene, one from each parent.

2. There are alternative versions of genes.  Different versions of a gene are called its ____________.

Section 2:  Mendel’s Theory (pgs 166-168)
3. When two different alleles occur together, one of them may be _______________ expressed, while the other may have no observable effect on the organism’s ___________________.  An expressed trait is called dominant, and the trait that was not expressed is described as _________________.

4. When gametes are formed, the alleles for each gene in an individual separate _________________ of one another.  Each parent can only contribute ____________ of the alleles because of the way gametes are produced during the process of _________________.

Mendel’s Findings in Modern Terms

Letters are often used to represent ______________.  Dominate alleles are indicated by writing the first letter of the character as a ____________ letter. 

Recessive alleles are also indicated by writing the first letter of the dominant trait, but the letter is ___________________.

If an individual is considered homozygous, they have two of the _________ alleles.  (example: YY or yy)

If in individual is considered heterozygous, their particular genes are _____________.(example: Yy)

In heterozygous individuals, only the _______________ allele is expressed; the recessive allele is present but __________________.  

Freckles is a ________________ trait.
A genotype is the set of _______________ an individual has.

A ______________ is the physical appearance of a trait/character.  

The Laws of Heredity

Mendel’s ideas are often referred to as the laws of _______________.

Section 2:  Mendel’s Theory (pg. 168)
The Law of Segregation

The first law of heredity describes the behavior of ____________________ during ______________.  
At this time, homologous chromosomes and then chromatids are _______________.  
The first law, the law of _______________, states that the two alleles for a character segregate (_____________) when ______________are formed.

The Law of Independent Assortment

Mendel conducted dihybrid crosses.  A dihybrid cross is a cross that considers ________pairs of contrasting characters.  
Mendel found that for the characters he studied the inheritance of one character ________ _________ influence the inheritance of any other character.  
The law of ___________________ _________________ states that the alleles of different genes separate independently of one another during _____________ formation.  

We now know that the units of heredity are portions of DNA called _____________, which are found on the ____________________ that an individual ____________ from its parents.

Section 3:  Studying Heredity (pg. 170)
Punnett Squares

A Punnett square is a diagram that predicts the ____________of a genetic cross by considering all possible combos of ___________.  It consists of four boxes inside a ___________.  One parent’s possible gametes are written along the top of the square and the other parents’ along the _________ side.  Each box is filled in with two letters by dragging and dropping the parents’ gametes.
Section 3:  Studying Heredity (pg. 170-172)

One Pair of Contrasting Traits

A monohybrid cross is a cross that considers ____________ __________ of contrasting traits between two individuals.  For example, a pea plant that is homozygous for yell seed color would be ______ and a pea plant that is homozygous for green seed color _______.  This tells us that Y stands for yellow the dominant phenotype.  

Punnett squares allow direct and _______________ ___________________ to be made about the outcomes of genetic crosses.  This is why animal breeders and _____________________ use predictions from Punnett squares to cross individuals that they know will be most likely to produce offspring with the desired __________________.

Determining Unknown Genotypes

Test crosses are used to determine if an individual with a dominant phenotype has a homozygous or heterozygous genotype.  In a ___________ cross, an individual whose phenotype is dominant, but whose _________________ is _______ ____________, is crossed with a homozygous ____________________ individual.
Outcome of Crosses

Probability is the likelihood that a specific event will occur.  Probabilities can be expressed in words, as decimals, as percentages, or as fractions.  
Probability

= number of one kind of possible outcome




    total number of all possible outcomes


Section 3:  Studying Heredity (pg. 175-176)

Inheritance of Traits
Geneticists often prepare a ____________, a family history that shows how a trait is ____________ over several generations.  

Pedigrees are particularly helpful if the trait causes a ______________ _____________ and the family members want to know if they are _____________ or if their children might get the disorder.  

Carriers are individuals who are ______________for an inherited disorder but do not show ______________ of the disorder.  Carriers can __________ the allele for the disorder to their offspring.  

Autosomal or Sex-Linked?

If a gene is autosomal, it will appear in both sexes ___________.  Recall that an autosome is a chromosome other than the ones determining sex (X or Y).

If a trait is sex-linked, its effects are usually seen only in __________.  A sex-linked gene’s allele is located only on the X or Y chromosome.  

Most are carried on the X chromosome and are __________.  Because males only have one X chromosome, a male who carries a ___________ allele will exhibit the sex-linked condition.
Dominant or Recessive?

If the gene is autosomal dominant, ______________ individual with the condition will have a __________with the condition.  If the condition is recessive, an individual with the condition can have one, two, or neither parent _________ the condition.  

Heterozygous or Homozygous?

Two people who are heterozygous carriers of a _______________mutation will not show the mutation, but they can produce children with it. 

Section 4:  Complex Patterns of Heredity (pg 177-179)

Characters Influenced by Several Genes

When several genes influence a character, the character is said to be ____________ inheritance.  The genes for a polygenic character may be scattered along the _________ chromosome or located on ___________chromosomes.  

These characters include eye color, ___________, ___________, hair color, and skin color.

Intermediate Characters

In some organisms an individual displays a phenotype that is intermediate between the two parents, a condition known as ______________ dominance.  
Wavy hair is heterozygous and is _________________ between straight and curly hair.  
Characters Controlled by Genes with Three or More Alleles

Genes with three or more alleles are said to have _____________ alleles.  The ABO blood types in humans are an example.  Humans can have type A blood, type B blood, type AB blood, or type O blood.

Characters with Two Forms Displayed at the Same Time

A phenomenon called codominance is when two _____________ alleles are expressed at the ____________ time.  

Characters Influenced by the Environment

The environment can have an effect on an individual’s phenotype.  Hydrangea flowers range in color from ________ to ________.  Hydrangea plants in acidic soil bloom ______ flowers, while those in ________ to basic soil will bloom pink flowers.  The Arctic Fox is affect by ______________.  Its fur pigment will change colors to blend in with the environment.  


Section 4:  Complex Patterns of Heredity (pg 180)


Genetic Disorders

Sometimes genes are damaged or are copied incorrectly, resulting in faulty ___________.  Changes in genetic material are called __________.  Sometimes, mutations have ____________ effects.  These harmful effects are called genetic ____________.  Many are carried by __________ alleles in heterozygous individuals.

Sickle Cell Anemia

Sickle Cell Anemia is a ___________ genetic disorder (that means you have to have both recessive alleles to be sick).  

This condition is caused by a mutated allele that produces a defective from of the protein ____________.  Hemoglobin binds oxygen and ___________ it throughout the body.  The red blood cells bend into a sickle shape and rupture __________.  These cells also get stuck in blood vessels and can cut off blood supply to ____________.  

This disorder is helpful in heterozygous individuals because it protects them from getting malaria.  Malaria is a disease caused by a parasitic __________ that gets into your blood stream from a mosquito bite.  Heterozygous individuals have some sickle shaped cells but their normal blood cells can still transport enough ___________.  

Cystic Fibrosis (CF)

This is the most common fatal, hereditary, recessive disorder among _______________.  One in every _____ Caucasian individuals has at least one cop of a defective gene.  The airways of the lunges become clogged with thick __________, and the ducts of the live and pancreas become blocked.  There is no known ___________.


Section 4:  Complex Patterns of Heredity (pg 181-182)


Hemophilia

Hemophilia is a recessive genetic disorder that impairs the blood’s ability to ________.  It is a sex-linked trait.  If the mutation appears on the ______ chromosome which a ________ receives from his _________, he does not have a normal gene on the Y chromosome to _________________.  Therefore, he will develop hemophilia.  

Huntington’s disease (HD)

This disease is caused by a dominant allele located on an _____________.  The first symptoms of HD are mild forgetfulness and ______________.  This usually appears in the mid thirties or forties.  Other symptoms include, loss of muscle ________, uncontrollable spasms, sever _________ illness, and eventually _________.  Most people unknowingly pass it to their ____________ because it doesn’t appear until later in life.
Treating Genetic Disorders

Most genetic disorders cannot be _________, although progress is being made.  Genetic counseling is the best way to prevent passing on a genetic disorder.  In some cases, a genetic disorder can be treated if it is diagnosed ________ enough.  Phenylketonuria (PKU) is a disorder where the body lacks an _______ that converts the _________ ________ phenylalanine into the amino acid tyrosine.  If it builds up in the body it can cause severe mental _________.  However, PKU can be diagnosed soon after birth by inexpensive lab tests and by noticing black color urine.  A diet _______ in phenylalanine is the only treatment if caught early on.   

Gene Therapy

Gene therapy is a process by which defective genes are replaced with copies of ____________ ones.  In __________, the first gene was successfully transferred into human ____________ cells.  The gene was replaced by using a virus to transport the healthy gene into the lung cells.  
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