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DESCRIPTION

Epigenetic modifications are changes to the DNA molecule that affect gene expression without altering the underlying
genetic code. These modifications can be heritable and can have profound effects on human health and disease. In recent
years, there has been a growing interest in the study of epigenetic modifications in humans, with new technologies and
techniques allowing for a deeper understanding of the role these modifications play in human biology.

IVF treatments, in which the oocyte is synthetically fertilized by sperm, are used to produce embryos for PGD.
Following controlled ovarian hyper stimulation (COH), which entails fertility therapies to encourage the creation
of multiple oocytes, the woman’s oocytes are extracted. Following oocyte harvesting, they are fertilized in vitro
either using Intracytoplasmic Sperm Injection (ICSI), in which sperm is directly injected into the oocyte, or through
incubation with many sperm cells in culture. Amniocentesis, ultrasounds and other preimplantation genetic diagnostic
procedures fall under this category. As we discuss, these tests are relatively frequent and trustworthy, but when they
were originally offered in the past, they too were investigated.

One of the most well-known epigenetic modifications is DNA methylation, which involves the addition of a
methyl group to the cytosine base of the DNA molecule. DNA methylation plays a critical role in the regulation of
gene expression and is involved in a wide range of biological processes, including cell differentiation, embryonic
development and disease.

Another important epigenetic modification is histone modification, which involves the addition or removal of chemical
tags on the histone proteins that wrap around the DNA molecule. Histone modifications can affect the structure of the
DNA molecule and play a key role in the regulation of gene expression.

Recent advances in technology have allowed for the study of epigenetic modifications on a genome-wide scale. For
example, Whole Genome Bisulfite Sequencing (WGBS) can be used to map DNA methylation patterns throughout
the genome, while Chromatin Immunoprecipitation (ChIP) can be used to identify specific histone modifications at
individual genes.

Studies have shown that epigenetic modifications can be influenced by a wide range of environmental factors, including
diet, stress and exposure to toxins. For example, maternal diet during pregnancy has been shown to influence DNA
methylation patterns in offspring, while exposure to environmental toxins such as air pollution can lead to changes in
histone modifications.

Epigenetic modifications have also been implicated in a wide range of human diseases, including cancer, cardiovascular
disease and neurological disorders. For example, abnormal DNA methylation patterns have been observed in many
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types of cancer and histone modifications have been shown to play a role in the development of Alzheimer’s disease.

The study of epigenetic modifications in humans is still in its early stages and much remains to be learned about the
mechanisms of these modifications and their effects on human health and disease. However, the potential applications
of this research are vast, ranging from the development of new therapies for disease to the optimization of nutrition
and lifestyle interventions for improved health outcomes.

The study of DNA modifications in humans is an evolving field with vast potential for improving human health and
disease. The advancements in technology and techniques have allowed researchers to delve deeper into the role of
epigenetic modifications in human biology. The potential applications of this research are vast, ranging from the
development of new therapies for disease to the optimization of nutrition and lifestyle interventions for improved
health outcomes.
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