Mutagenesis Agent
Question 2: Describe and discuss the mode of function of a mutagenesis agent
The deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and their supportive protein molecules form the biochemical basis of human genetics. The four nitrogenous bases that form nucleotides in DNA molecules are guanine, cytosine, adenine, and thymine. Three sets of these bases form a codon within the DNA and a sequence of codons controls production of proteins in the nucleus. Moreover, the double helix DNA strand should separate during DNA replication. A mutation is the alteration of the DNA sequences leading to a permanent change in the genetic composition of the cell.1 The types of mutations include inversion, substitution, duplication, insertions, and deletions that can be either consequential or inconsequential.2 Insertions involve inclusion of a new nucleotide while deletion involves removal of an already existing nucleotide in the codon sequence. The codon can undergo inversion where the sequence is rotated horizontally while substitution means exchange of a given nucleotide base with another. For example a thymine base can exchange with guanine leading to a different protein. Even though somatic mutations are not inheritable, 3 germline mutations are inheritable because they occur in sperms and ova that form the next offspring.4 On the other hand, transversion occurs when a pyrimidine replaces a purine. Overall, mutations result to an alteration of the codon sequence leading to a change in the type of protein produced from the codon.
Aflatoxin B is a potential mutagenesis agent that can alter the genetic composition of a human cell leading to subsequent carcinogenesis. Aflatoxin B is a naturally occurring mutagenesis agent that comes as a product from a mold called Aspergillus.5, 6, 7 The mode of action of this agent relates to its ability to penetrate the cells to reach the DNA. Once inside the cells, aflatoxin B causes transversion in codon number 249 that leads to substitution of arginine with serine.5 Currently, 30-60% of liver cancers in South East Asian countries, including Australia, result from exposure to aflatoxin B.8 The potential consequences of aflatoxin are mutagenesis leading to carcinogenesis. Once the cell undergoes mutagenesis, it becomes vulnerable to cumulative mutations and promotions that would lead to development of cancer.9 Moreover, this mutagenesis agent causes loss of function mutation of p53 protein leading to enhanced cell immortality.5 The most interesting area about aflatoxin is the current research completed on its detection and diagnosis. Currently, scientists and health care providers can use nanotechnology, through bioanalytic devices, to detect the level of the aflatoxins in food and body.10 Therefore, the health care providers and food suppliers are able to detect aflatoxins before food reaches the consumers.
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