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DESCRIPTION

Pharmacogenetics is the study of how genetic variation affects
the results of medication treatment. Although the terms
"pharmacogenetics” and "pharmacogenomics" are frequently
used synonymously, pharmacogenetics typically refers to the
effects of a single genetic marker, whereas "pharmacogenomics"
is used in a broader sense to refer to the collective influence of
variability across the genome to modulate an individual's drug
response  profile.  Both  the  pharmacokinetics
pharmacodynamics of medicines may be impacted by
pharmacogenetics. The dose, therapeutic sensitivity, incidence of

and

side effects, and risk for hypersensitive reactions are all affected
by this variability. In the past 20 years, there has been a major
change in how we perceive the significance of pharmacogenetics.
Pharmacokinetic research' initial observations of various
metabolizer groups were followed by investigations into potential
drug-action-influencing genes, and now genomewide analyses
are being conducted to identify hitherto unidentified genetic

contributions to drug response.

Pharmacogenetics typically focuses on the diversity in human
germline DNA, but there have been significant recent
advancements in our understanding of tumour DNA variation,
particularly in the formulation of medications that target altered
genes within tumours. The following paper will solely cover
recent advances and current difficulties in germline DNA
pharmacogenetics. The focus of this article does not extend to
targeted medicines, however recent reviews of them have been
published elsewhere.

Genes of relevance to pharmacogenetics

Phase I metabolism is the common name for this metabolism.
Four distinct cytochromes P450, CYP2D6, CYP2C9, CYP3A4,
and CYP2C19, each encoded by a different gene, play
particularly significant roles in this process. All are affected by

genetic variations that have been thoroughly investigated, and in
the cases of CYP2D6 and CYP2CI19, large portions of the

population are completely deficient in one of these enzymes as a
result of the presence of inactivating genetic variants in both
copies of the gene. The absence of activity is caused by the
existence of certain mutant alleles, which encode for inactive
versions of the enzyme. Additionally, certain people, known as
ultrarapid metabolizers, have higher than average CYP2D6 or
CYP2C19 activity. This is the result of one or more extra copies
of the gene being present in the case of CYP2D6, while higher
gene expression is the result of polymorphisms in the case of

CYP2C19.

Drugs commonly go through a second phase of metabolism
including conjugation reactions after Phase I metabolism. Phase
II metabolism, which may entail conjugation with a variety of
different chemical species such as glucuronic acid, sulphate, or
methyl groups, is the name given to this kind of metabolism. A
well-known polymorphism that affects the methylation of the
medication mercaptopurine results in approximately 0.3 percent
of people not having the enzyme Thio Purine Methyl
Transferase (TPMT), which is again caused by the existence of
inactivating genetic variants on both copies of the gene. In
terms of drug metabolism in general, the TPMT gene product is
less significant than the CYP family, but it is now the
most significant pharmacogenetic example of a polymorphism
affecting Phase II metabolism.

Additionally, medication targets may change as a result of
genetic variability. These targets may be particular cellular
receptors, enzymes, ion channels, or transporters
physiological ~mediators, depending on the particular
medication. Although the results of these researchers are not
always completely consistent, there is now a substantial body of

for

evidence on polymorphisms in these sites that can alter drug
response. Warfarin and other coumarin anticoagulants target
vitamin K epoxide reductase, which is encoded by the gene

VKORCI,

pharmacological target prone to considerable genetic variation

as one particularly well-studied example of a

affecting treatment response. The regeneration of decreased
vitamin K during the blood clotting process is a critical function
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of this enzyme. While rare mutations can result in a total loss of anticoagulant medication required to accomplish enzyme
warfarin responsiveness, common polymorphisms influence the inhibition.
amount of enzyme present, which affects the amount of
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