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Introduction

* Definiion- Mutagen is a physical or chemical agent that

causes mutation 1.e. changes the genetic material, usually DNA
of an organism

 Not all mutations are caused by mutagens only induced
mutations were caused by mutagens. Spontaneous mutations
are naturally occurring mutations.

* Mutagens causing< cancer, are likely to be known as
carcinogens
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Sources for mutation:
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Chemical Mutagens

chemicals that cause changes to DNA sequences




Chemical Mutagens

that of 3 DNA base.




Mutagens are chemical agents

that alter the composition of
DNA




Biological mutagens

O Retroviruses can convert their RNA genome into inecting vina
DNA and integrates into the host genome g e

O Integration may cause insertional mutagenesis
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Ultraviolet light

)BI Thymine dimer
I I I G T=T g I I I

GCT GTA

CGACAACCAT

L L L LIl L

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.



RADIATION DAMAGE TO DNA
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Physical Mutagens

Radiation was the first
mutagenic agent
known; its effects on
genes were first
reported in the 1920's.

Radiations are of two
types.

) EM radiations

. lonizing
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Mutagens : types, effects and examples

Mutagens

Carcinogens

Clastogens

Teratogens

Non-specific
mutagens

Effects

Carcinogenesis
and tumor
formation.

Chromosome
breaks, deletion

rearran gemontQ‘\

Congenital O
malforma

R

Non-specific
damage to the
genetic material.
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Examples

l: Aflatoxins

Bi&iml : Retroviruses
QQ sical : X.ray lrradiation

hemical : Bleomycin
Biological : HIV virus
Physical : UV waves
Chemical : Valproate
Biological : Toxoplasma gondii
Physical : X.ray irradiation
Chemical : Innumerable types
Physical : X-ray irradiation

Biological : Toxoplasma, Viruses



Effects of mutagens

* Mutagens cause changes to the DNA that can affect the
transcription and replication of the DNA, which in severe cases
can lead to cell death.

* The mutagen produces mutations in-the DNA, loss of function for
a particular gene, and accumulation of mutations may lead to

Cancer.

* Powerful mutagens may result in chromosomal instability, causing
chromosomal breakages and rearrangement of the chromosomes
such as translocation, deletion, and inversion. Such mutagens are
called clastogens





