Mendel’s Laws in Genetics

Mendel came up with 2 laws that are constant in genetics.

1.  The Law of Segregation

2.  The Law of Independent Assortment

The Law of Segregation

“During fertilization, gametes randomly pair to produce four combinations of alleles.”

Example:

Parents = TT x tt
Possibilities for offspring = Tt, Tt, Tt, Tt

These 2 parents have a 100% chance of having offspring that have the genotype Tt and are tall.

The Law of Independent Assortment

“Genes for different traits-like seed shape & seed color-are inherited independently of each other.”

Example:  The cross between 2 parents with the genotype RrYy will not only separate the shape alleles (R & r) and the color alleles (Y & y) but will also separate the “R’s” from the “Y’s”.

WHAT DO THESE 
LAWS MEAN?

The laws of segregation & independent assortment allow for different gene combinations in inherited traits passed on from the parents.

The laws stay true for human genetics, as well as peas, lions, bacteria, etc!

The offspring can look completely different from the parent!  (GENETIC VARIATION!)
Non-Mendelian Genetics

Usually, Mendel’s studies proved to be correct.  (He said that dominant traits will show up over recessive traits)

Example:  Tall plants can be TT or Tt
But, sometimes crazy things happen!

1.  Incomplete Dominance

2.  Co-dominance

3.  Multiple Alleles

1.  Incomplete Dominance

In some instances, two traits can BLEND.

This happens all the time in flowers, for instance, when a red flower and a white flower blend to make a pink flower OR red + yellow = orange!
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2.  Co-Dominance

In some cases, there are more than one dominant trait in an organism.

For example, in chickens, black & white are both dominant colors for feathers.

So, if a black chicken mated with a white chicken, what color would their offspring be?

Answer:  black & white!  (barred chicken)

3.  Multiple Alleles

Sometimes, there can be traits that are coded for on more than one gene.  These traits are known as POLYGENIC TRAITS.  

When this happens, there are more than 2 alleles that code for that trait.

This can result in a wide range of new possibilities!

For example:  hair color, height, skin color

HUMAN BLOOD TYPES

Human blood types are based on PROTEINS found in the blood.

These proteins are called ANTIGENS.

There are 4 blood types in humans.

Blood types are 
co-dominant

Blood types are inherited co-dominantly because both A, B & Rh type blood can show up together.

Example:  

A person can have type AB+ blood.

Mrs. Haxer’s family blood types

Mrs. Haxer = O+

Dad = O-

Mom = B+

What are our genotypes?

How did Mrs. Haxer get her blood type from her parents?
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WHICH PUNNETT SQUARE CONTAINS MRS. HAXER??

Mrs. Haxer’s mom has to have genotype B+O+

