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Mutation: Change in the Genetic Material 

I . A mutation is a change in the nitrogenous base sequence of DNA; 

that change causes a change in the product coded for by the 

mutated gene. 

2. Many mutations are neutral, some are disadvantageous, and others 

are beneficial. 

 :Types of Mutations 

3. A base substitution occurs when one base pair in DNA is replaced 

with a different base pair. 

4. Alterations in DNA can result in missense mutations (which cause 

amino acid substitutions) or nonsense mutations (which create 

stop codons). 

5. In a frameshift mutation, one or a few base pairs are deleted or 

added to DNA. 

6. Mutagens are agents in the environment that cause permanent 

changes in DNA. 

7. Spontaneous mutations occur without the presence of any mutagen. 

 :Mutagens 

8. Chemical mutagens include base-pair mutagens, nucleoside 



analogs, and frameshift mutagens. 

9. Ionizing radiation causes the formation of ions and free radicals 

that react with DNA; base substitutions or breakage of the sugar 

phosphate 

backbone results. 

10. Ultraviolet (UV) radiation is nonionizing; it causes bonding 

between adjacent thymines. 

 

II . Damage to DNA caused by UV radiation can be repaired by 

enzymes that cut out and replace the damaged portion of DNA. 

12. Light-repair enzymes repai r thymine dimers in the presence of 

visible light. 

 

Plasmids and Transposons:  

14. Plasmids are self-replicating circular molecules of DNA carrying 

genes that arc not usually essential for the cell's survival. 

IS. There arc several types of plasm ids, including conjugative 

plasmids, dissimilation plasm ids, plasmids carrying genes for 

toxins or bacteriocins, and resistance factors. 

16. Transposons arc small segments of DNA that can move from one 

region to another region of the same chromosome or to a different 

chromosome or a plasmid. 

 

17. Transposons are found in chromosomes, in plasmids, and in the 



genetic material of viruses. They vary from simple (insertion 

sequences) to complex. 

18. Complex transposons can carry any type of gene, including 

antibiotic-resistance genes, and are thus a natural mechanism for 

moving genes from one chromosome to another. 

 

References': 1- Microbiology an introduction TWELFTH EDITION. Gerard. 
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