Genetics Notes 1

GENETICS

Genetics is the study of heredity (how traits are passed on from parents to offspring.)

Traits are distinct characteristics that an organism has or carries.

GREGOR MENDEL

Gregor Mendel was a monk who lived in the mid-19th century.

He knew that DNA was responsible for passing on traits (characteristics) from parents to offspring.  He wanted to know HOW & WHY this happened.

He decided to use pea plants & breed them for his experiments.

WHY PEA PLANTS?

1.  Pea plants reproduce sexually just like humans.

2.  They have 2 distinct sex cells 


sperm = pollen


egg = seed

3.  The reproductive parts are tightly enclosed in the flower-so it was easy to pollinate the plant-both on the same plant.

4.  They have 7 distinct traits (see below)

5.  They reproduce quickly.

Pollination vs. fertilization

Fertilization is the fusion of the male & female gametes (sperm & egg) to form a zygote.

Pollination is the transfer of pollen to the seed (basically fertilization in plants).

Because plants produce both pollen & seed on the same plant, they can SELF-POLLINATE.

PEAS HAVE DISTINCT TRAITS

EACH TRAIT HAS 2 DISTINCT FORMS (a dominant form & a recessive form)

· Seed shape

· Seed color

· Flower color

· Flower position

· Pod color

· Pod shape

· Plant height

PROBABILITY

Genetics uses probability to show the CHANCE of a trait being passed on to an offspring from each parent.

Probability is the chance (in a ratio or fraction) that an event will take place.

Probability & Genetics

When you toss a coin, the chance (or probability) that it will turn up heads is 50/50.  Chance of tails also = 50/50.

How does coin tossing relate to genetics?

Traits vs. Alleles

A trait is a characteristic that an individual has.

Example:  I have blue eyes

An allele is one form of a trait.
I got one allele from my dad & one from my mom for my eye color.

**How many alleles make up a trait?

**What are the possible alleles that I got from each parent?

Dominant vs. Recessive

Each trait has a dominant form & a recessive form.

**The dominant form of a trait WILL SHOW UP, if it is present.  It is designated by a capital letter.

**The recessive form WILL HIDE-unless there is no dominant form present-then it will show up.  It is designated by a lower case letter.  RULE:  ALWAYS UNDERLINE LOWER CASE LETTERS IN GENETICS!

EXAMPLE OF DOMINANT & RECESSIVE

A pea plant has white flowers.
Does this pea plant have dominant flower color or recessive flower color?

A pea plant has purple flowers.
Does this pea plant have dominant flower color or recessive flower color?

**Might this plant have the white trait hiding?

Genotype vs. Phenotype

A genotype is the representation of a trait.  It is your genetic makeup for that trait.  It is usually designated by 2 letters (one for each allele).

A phenotype is the physical appearance of the organism based on its genotype.

Example:  A pea plant has a genotype of Tt, which means tall plant.  

Homozygous vs. Heterozygous

Homozygous = THE SAME


Examples of homozygous genotypes:



TT (homozygous dominant)



or tt (homozygous recessive)
Heterozygous = DIFFERENT


Example of heterozygous genotype:



Tt
HYBRIDS

A hybrid is a cross between a homozygous dominant parent and a homozygous recessive parent.

What are the genotypes of the parents?

What is the genotype of the offspring?

