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Basic Inheritance Notes

Unit 3: Part 2 

Living Environment Mrs. Stawicki

Textbook: Chapter 11

What is INHERITANCE?

· Genetic information passed to offspring from parents

· Genetics is the study of heredity

Chromosome structure: Details and Review

· Genes are found on chromosomes, specific location
· Genes code for proteins
· Genes come in pairs

· Genes come in different versions = alleles
· An allele is an alternate form of a gene. Example: Blue eyes and Brown eyes
· You get one from your mom, one from your dad
· Called HOMOLOGOUS CHROMOSOMES (mean same)
· Genes code for proteins and proteins produce traits. Trait = a specific characteristic, or quality, such as seed color, eye color, height
Mendelian Genetics/ How Genetics began

· Genetics began with Mendel who is “AKA” The Father of Genetics
· Great story: Gregor Mendel, an Austrian monk/botanist performed experiments with pea plants in his garden at the monastery. Mendel kept great records of his experiments, applied mathematics (probability) and figured out the basics for how organisms pass traits to the next generation ( Inheritance
· Many before Mendel had tried and failed to determine how traits are passed on, early farmers etc… have always been very knowledgeable about breeding selectively (choosing mates)
· Mendel lucked out because 
1. He chose pea plants which have very simple inheritance patterns 
2. Pea plants were easily cross pollinated by hand (Mendel used a paint brush and little felt bags)
3. Mendel was VERY observant
· Normally most plants self pollinate, Mendel cross pollinated the pea plants
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A pair of homologous chromosomes,
each in the unduplicated state (most
often, one from a male parent and its
partner from a female parent)

A gene locus (plural, loci), the
location for a specific gene on
a specific type of chromosome

A pair of alleles (each being a
certain molecular form of a gene)
at corresponding loci on a pair
of homologous chromosomes

Three pairs of genes (at three
loci on this pair of homologous
chromosomes); same thing as
three pairs of alleles
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The peas that Mendel took care of were all True Breeding (always self pollinated), he noticed that they always produced the same traits
· Mendel wanted to see what would happen if he crossed plants with different traits, to do this he had to prevent self-pollination
· He performed many crosses Tall x Short, Green x Yellow, Purple flowers x White flowers
· Original plants: Parental ( P generation
· Offspring: F1 Generation “First Filial” (means first family)
· Hybrid: The offspring of crosses between parents with different traits
· The offspring only had characteristics of one parent
· He made 2 conclusions
1. Inheritance is based on factors that are passed

2. An organism with a dominant allele will always show that trait, an organism with a recessive allele will only show that trait if it inherits 2 recessive alleles

· Factors = Genes
· Different for of gene = Allele T- Tall ( Dominant / t – short ( recessive
Mendel had one more question: Had the recessive alleles disappeared? 

To test he allowed the F1 generation to self pollinate( F2 generation

· He found that the recessive traits reappeared! How is this possible?
· The results of his crosses showed that 6022 were Tall and 2001 were short, a ratio of 3:1, he found this for many other traits.
Homozygous 

An organisms that has 2 of the same alleles, can be dominant (TT) or recessive (tt)

Heterozygous

An organism with 2 different alleles for a trait (Tt)

Genotype: Type of genes (TT, tt, Tt)

Example homozygous dominant looks like: TT

If T is dominant for tall, what possible genotypes could a plant have?

Tt, or TT

Phenotype: Physical appearance

Example: tall, short, white flowers etc…

True Breeding vs. Hybrids: What is the difference?

True breeding organisms have homozygous dominant or recessive alleles, they are always self pollinated. A hybrid is the result of a cross between organisms with different genotypes, they are heterozygous.

Monohybrid Cross

A cross that involves only 1 trait, can be shown using a Punnett Square, this makes it easier to see all possible outcomes and predict the possibility of each.
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Dihybrid Cross

A cross with 2 or more traits (see example)

Probability

· The inheritance of genes is like flipping a coin

· The probability of the coin landing on heads is 1 out of 2, or ½

· If you flip the same coin twice, you count each flip: ½ x ½ = ¼ chance that you will get heads both times

Test Cross

Used to determine the genotype of an organism

Example: In a certain type of plant purple flowers (A) is dominant over white (a). If I have a plant with purple flowers how do I know if the genotype is AA, or Aa? Cross with a white flowered plant aa (use a punnett square) How does this tell you what the genotype is?
*Practice Problems (see hand out: Practice Problems Basic Genetics)

Complex Inheritance Patterns

· Does not follow inheritance patterns described by Mendel

1. Incomplete dominance

Red flowers x White flowers = Pink flowers

Heterozygous genotype is an intermediate, blend

2. Codominance

Both alleles contribute to phenotype

Examples: 

· Hens: speckled (white and black, not grey)

· Roan cows (red and white, not pink)
3. Multiple Alleles

Genes with more than 2 alleles

Examples:

· Hair color

· Eye color

· Cat fur

· Human blood type

