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Objectivés :
Categorize the differ-

ent kinds of mutations -
that can occur in DNA.

Compare the effects of
different kinds of muta-
tionsoncellsand
organisms. B

Key Terms

mutation

point mutation

frameshift mutation -
chromosomal mutation
nondisjunction
trisomy

monosomy

SECTION

E Genetic Changes

H ave you ever copied a phone

number incorrectly?
Perbaps you've written a
2 when it should have
been a 3. What are some
possible consequences of
changing digits in numbers?
Sometimes there is little effect,
but you might find that you
can’t call your doctor in an
emergency. Mistakes in the DNA
code can produce similar resulss.
Sometimes, there is no effect on
an organism, but often mistakes in

DNA can cause serious consequences for

individual organisms.

Mutation—A Change in DNA

The cell processes that copy

genetic material and pass it from one
generation to the next are usually
accurate. Accuracy is important to
ensure the genetic continuity. of both
new cells and offspring. However,
sometimes mistakes can occur in the
genetic material. Any mistake or
change in the DNA sequence is
called a mutation.

The effects of point mutations
Consider what might happen if an
incorrect amino acid were inserted
into a growing protein chain during
translation of the DNA code. It

Genes and Chromosomes

might affect the synthesis of the
entire molecule, right? Such a prob-
lem can occur if a point mutation
arises. A point mutation is a change
in a single base pair in DNA.

A simple analogy can illustrate
point mutations. Read the sentences
below to see what happens when a
single letter in a sentence is changed.

THE DOG BIT THE CAT.
THE DOG BIT THE CAR.

As you can see, changing a single
letter changes the meaning of this
sentence. Similarly, a change in a sin-
gle nitrogen base can change the
entire structure of a protein. The top
diagram in Figure 13.9 shows what
can happen with a point mutation.
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DIRECTIONS: Read the handout from Section 13.3 of Biology: The Dynamics of Life (Pages 324-325). Then answer the following questions
in YOUR OWN WORDS in complete sentences.

1. ‘What is a mutation? : |

2. What is a point mutation?

3. What will happen if one base in the DNA sequence is changed?

i

!

4. What is a frameshift mutation?

.

5. The effect of a frameshift mutation on a protein can be compared to what would happen if you left one letter out of a sentence, but continued the
spacing pattern of the words. Copy the following sentence onto the lines below, but OMIT the FIRST letter “m” that occurs in the sentence. Try to
read what results. -

One day Sam saw his cat run for fun. The cat sat one day and did not run. Sam was sad.

6. Describe four (4) ways chromosomal mutations can occur:
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In this point mutation, the base guénine was changed to adenine. This change in
the codon caused the insertion of serine, rather than glycine, into the growing
amino acid chain. Sometimes, the errors caused by point mutations don’t

interfere with protein function, but often the effect is disastrous.
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Protein

- A Proteins that are produced as a result of frameéhift mutations seldom function

a ,— Deletion of U

properly because such a mutation usually changes several amino acids. Adding

Figure 13.9
Gene Mutations

Frameshift mutations

When the mRNA strand moves
across the ribosome, a new amino
acid is added to the protein for every
codon on the mRNA strand. What
would happen if a single base were
lost from a DNA strand? This new
sequence with the deleted base would
be transcribed into mRINA. But then,
the mRNA would be out of position
by one base. As a result, every codon
after that base would be different, as
shown at the bottom of Figure 13.9.
This mutation would cause nearly
every amino acid in the protein after
the deletion to be changed. The same
effect would also result from the
addition of a single base. A mutation
in which a single base is added or
deleted from DNA is called a
frameshift mutation.

or deleting one base of a DNA molecule will change every amino acid in the
protein after the addition or deletion.

Chromosomal Mutations

Changes may occur at the level of
chromosomes as well as in genes.
Mutations to chromosomes may
occur in a variety of ways. For exam-
ple, sometimes parts of chromosomes
are broken off and lost during mitosis
or meiosis. Often, chromosomes
break and then rejoin incorrectly.
Sometimes, the parts join backwards
or even to the wrong chromosome.

These changes in chromosomes are

called chromosomal mutations.
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