Chapter 20

The Principles of Inheritance



Genes Code for Proteins

Humans have about 22,000 genes; most code for
a protein.

Proteins have specific functions leading to specific
traits (i.e., phenotypes)

Protein functions include: hormones, enzymes,
receptors, structural, neurotransmitters, etc.

Mutation: change in nucleotide sequence of DNA
- change in AA sequence of protein.



Background Review and Definitions

Each human cell has 46 (23 pairs) of
chromosomes

Homologous chromosomes: one
maternal, one paternal



In a homologous pair of chromosomes, each
member carries genes for the same traits. One
member of each pair was inherited from the
mother and the other from the father.

A gene is a segment of DNA located ina
specific site on a specific chromosome that
contains information for producing a
particular protein (polypeptide).

A pair of alleles. An allele is an alternative
form of a gene located on a specific site of a

i specific chromosome. One allele is inherited
from the mother, and the other from the
father.
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End of Quiz 2



Principles of Inheritance

A The actions of one or more proteins
results in a trait, or inherited
characteristic



Principles of Inheritance

A Each copy of the pair is often slightly
different and are called alleles




Principles of Inheritance

A Individuals who inherited the same
allele from each parent are
homozygous

A Those with different alleles of the same
gene are heterozygous



Dominant Alleles

A When the effects of an allele are
expressed to the exclusion of the
alternative allele, then that allele Is
described as dominant



Recessive Alleles

A If the effects of an allele are masked in
the heterozygous condition, then the
allele Is described as recessive



Background Review and Definitions

Genotype: complete set of genes and
alleles

Phenotype: observed physical and

functional traits

Examples: eye color, hair color, height,
blood group, etc.



GENOTYPE:
THE ALLELES THAT
ARE PRESENT

FF
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DESCRIPTION

Homozygous dominant:
* Two dominant alleles
present.

* Dominant phenotype
expressed.

Heterozygous:

* Different alleles present.

* Dominant phenotype
expressed.

Homozygous recessive:

* Two recessive alleles
present.

* Recessive phenotype
expressed.

PHENOTYPE:
THE OBSERVABLE TRAIT

Freckles

Freckles

No freckles




Alleles Segregate During
Meiosis

A The law of segregation says that during
gamete formation:

I any two alleles on homologous
chromosomes separate as the
chromosomes move toward opposite ends
of the cell during meiosis




Alleles Assort Independently

A Each chromosome is inherited
Independent of the other chromosomes
following the law of independent
assortment
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The law of independent assortment
states that chromosomes:

Cross over

Are Inherited independently
Stick together when they assort
Condense



F = freckles f = no freckles

Homozygous Homozygous
dominant female recessive male
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the freckle trait (Ff).

i Both parents are
Segregation of Genes b7 | heterozygous for
During Meiosis b

Half the gametes carry Half the gametes carry
the F allele for freckles. the fallele for no freckles.
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Which of the following are inherited (i.e.,
segregated) independently during meiosis?

Cytoplasm
Mitochondria
Ribosomes
Chromosomes
Alleles
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Which of the following are inherited (i.e.,
segregated) independently during meiosis?

Cytoplasm
Mitochondria
Ribosomes
Chromosomes
Alleles
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Punnett Square

A A Punnett square is a matrix where the
rows represent the possible gametes of
one parent, the columns the possible
gametes of another parent, and the
boxes the possible combinations of
gametes



F = freckles
f= no freckles

Each sperm ‘
containsthe

recessive allele [~
for freckles—f. -~

- Ff
(Q freckles

Each egg receives All the offspring
the dominant allele will be
for freckles—F. heterozygous

and have freckles.
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Both parents
homozygous

Punnett Square



Both parents
heterozygous

F = freckles
f = no freckles
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Thereis a 3 in 4 chance
(75%) that the child will
have freckles (FF or Ff).

Thereisa 1in 4 chance
(25%) that the child will
not have freckles (ff).
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Principles of Inheritance

A A pedigree is a chart showing the
genetic connections among individuals
In a family









What Is the genotype of the male In the
second (ll) generation?

CC
Cc 1

Pedigree of a recessive trait

Could be either CC or Cc
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What are the genotypes of the males in
the third (Ill) generation?

A. CC

B. Cc

C CC Pedlgree of a recessive trait
D. Could be either CC or Cc



Principles of Inheritance

A Genetic disorders are often caused by
recessive alleles

A Someone who displays the dominant
phenotype but Is heterozygous for a
trait Is a carrier of the recessive allele




Principles of Inheritance

A A dominant allele often produces a
protein that the recessive allele does
not

A This is the case in albinism where the
ability to produce the brown pigment
melanin is lacking






