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Chapter 11 Introduction to Genetics
Section 1 The Work of Gregor Mendel

Key Concepts
What is the principle of dominance?
What happens during segregation?

Look at your table partner.
List similarities and differences between you and your partner.

If you have two brown rabbits, can they have a white offspring?
If you have two white rabbits, can they have a brown offspring?
This leads us to our first topic...

Genetics
the study of heredity

Gregor Mendel
Father of Genetics
studied peas...why?

produce sexually

short life cycles

Iarge number of offspring
ation can be controlled
qmck growing

fertilization
gametes (egg and sperm) join
I n contains sperm
cells
self-pollination
sperm cells ferti

the egg cells of the same plant

true-breeding
roduu offspring identical to itself
Tosult of self pollmninn

cross-pallination
ents self-p
faking pollen from one plant and putting I the sggs

of another plant

What was Mends! studying..
seven traits - page 2!
Seed Shape, Seed Color, Seed Coat Color,
Pod Shape, Pod Color, Flower Position, Planl Height

21812 Ly |2y

Mendel drew two conclusions from this experiment.

ologeal Inherltance s detsrmined by factors that are
" passed from generation to generation.

sp-clflc characteristic
eye color, height, seed color, flower color

Each original plant was the parent plant - P Generation
Offspring from the P Generation - F, or First Filial
Hybrids - offspring with two different traits
Genes - chemical factors that determine traits
‘of Mendel's traits that he studied was
controlled by one gene with two
different forms

Alleles = different forms of the gene

height
hemical makeup for the trait
Il and short, always 2 forms.

Trai
Gene =
Alleles

ple of Do
states some alleles ant
Some allsles = recassive

dominant - always expressed, written with capital letters
recessive - only expressed when dominant allele not present,
written with lowercase letters

Segregation
separation of alleles during formation of gametes
each gamete carries a single copy of each gene

Parars
e

Tt
Tt

ATITT Tt
T n

Results = 3 tall and 1 short

Tt

Review
Why was Mendel surprised when the offspring had the
characteristics of only one of the parents?

In Mendel's time, people thought that characteristics of
the parents blended to form the offspring.

Look at 114 page 265,
s the recessive allele for shortness lost in the
F generat ion'

No

masked by the dominant allele.

Are the F, plants true-breeding?
No they did not produce offspring identical to
themselves.
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11-2 Probability and Punnett Squares

Key Concepts
How do icists use the princi of ility?
How do geneticists use Punnett Squares

Genetics and Probability
Probability
how likely something will happen

flip a coin - two outcomes (heads or tails)
50% for each side

Predict the probability of getting heads if you flip
the coin 3 times.

12 X 1/2 X 1/2 =1/8
Just like in genetics the alleles are random!

The Priniciples of Probability can be used to predict the
outcomes of genetic crosses.

Punnett Square
illustrates the results of a cross between parents
indicates the probability of the offspring
shows genetic variation of a cross

il Monohybrid Cross
crossing one trait
n
d

0= D tasal Allale
A= Regessive allels

Homozygous/Purebred Heterozygous/Hybrid
zygous = joined zygous = joined
homo = same hetero = other
ous = having ous = having
two same alleles two different alleles
DD, dd Dd

Genotype

genotype describes the actual set of genes carried by an individual
genetic makeup
BB or Bb
Phenotype
what the individual looks like. How the genes are expressed.
physical characteristics
brown eyes, black hair
Dominant
the allele that is expressed
written in a capital letter
Recessive
hidden trait if with a dominant allele
only expressed if paired with another recessive allele

Ratio
comparison of results
3:1

Drenren R
-
' P

Female's
Allelas
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Dihybrid Crosses Brown =B
crossing two traits Blue =b
Tall =T
Short =t
Find Genotypes, Phenotypes, Probabilities, Ratios
BBtt x bbTT
Bbtt x bbTT
BbTt x BBtt

Homework

Find Genotypes, Phenotypes, Probabilities, Ratios of the two
crosses given:

1. BbTt x BbTt
2. bbTt x BbTt
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Section 11-3  Exploring Mendelian Genetics

Key Concepts
What is the principle of independent assortment?
What inheritance patterns exist aside from simple
dominance?

Independent Assortment
state that genes for different traits can segregate
independently during the formation of gametes

means they randomly sort and they do not stay with thier
paired allele when offspring is produced

Summary of Mendel's Principles - page 272

The inheritance of biological characteristics is determined
by individual units know as genes. Genes are passed from
parents to their offspring.

In cases in which two or more forms (alleles) of the gene for a
single trait exist, some forms of the gene may be dominant
and others my be recessive.

In most reproduci i each adult has two
segregated from each other when gametes are formed.

The alleles for different genes usually segregate
independently of one another.

Exceptions to Mendel's Principles
some alleles are neither dominant nor recessive
many traits are lled by iple alleles or iple genes

Incomplete Dominance
no dominant allele
offspring a cross b domii and ive allele
shows up in heterozygous offspring

Flowers
Red - (RR) x White - (WW) forms Pink (RW)
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Codominance
both alleles are exp in the yg form

Multiple Alleles
when genes have more than two alleles
coat color in rabbits has four colors
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Polygenic Traits
traits controlled by two or more genes that interact with
each other
human skin color has more than 4 genes that control
this trait

Toode 1 the various shades of human shin oolour
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