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DESCRIPTION

Genes and heredity are fundamental concepts in biology that underpin the inheritance of traits from one generation to
the next. These genetic components dictate not only our physical characteristics but also play a significant role in our
susceptibility to various diseases. In this article, we will explore the intricate world of genes and heredity, shedding
light on the mechanisms that govern our genetic inheritance.

What are genes?

Genes are the molecular units of heredity. They are segments of DNA (Deoxyribonucleic Acid) that contain the
instructions for building and maintaining living organisms. Each gene is composed of a specific sequence of nucleotide
bases, often referred to as the genetic code. This code provides the information needed to produce proteins, which are
the building blocks of life.

In humans, there are estimated to be around 20,000 to 25,000 protein-coding genes, but these genes only make up
a small fraction of the entire DNA sequence. The remainder of the DNA consists of non-coding regions that serve
various regulatory functions.

Heredity and inheritance

Heredity is the process by which traits are passed from one generation to the next. It is primarily controlled by the
transmission of genes from parents to offspring during reproduction. The genetic material from both parents combines
to create a unique genetic blueprint for each individual.

Mendelian inheritance

One of the earliest theories explaining heredity was proposed by Gregor Mendel in the 19th century. Mendel’s laws
of inheritance laid the foundation for our understanding of how genes are passed on. He discovered that traits are
determined by the inheritance of discrete units, now known as genes, and that these units follow predictable patterns
of inheritance.

Mendel’s work led to the formulation of principles like dominance, recessiveness, and segregation, which explain
why offspring inherit specific traits from their parents. For example, if an individual inherits two dominant alleles
for a trait (represented as capital letters, e.g., ‘AA’), that trait will be expressed. If they inherit one dominant and one
recessive allele (e.g., ‘Aa’), the dominant trait will prevail.

Complex inheritance

While Mendelian genetics provided a solid foundation, it is an over simplification of the complex reality of genetics.
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Many traits are influenced by multiple genes (polygenic inheritance) and can be affected by environmental factors.
Additionally, some traits are governed by incomplete dominance, where neither allele is completely dominant, leading
to a blending of traits.

The role of DNA

DNA is the molecule that carries genetic information within cells. It is a double-stranded helix made up of four types
of nucleotide bases.

e Adenine (A)

e Thymine (T)

*  Cytosine (C)

e Guanine (G)

The specific sequence of these bases in a gene determines the genetic code, which, in turn, dictates the order of amino
acids in a protein.

The central dogma of molecular biology

The central dogma of molecular biology describes the flow of genetic information within cells. It states that DNA
is transcribed into RNA (Ribonucleic Acid), which is then translated into proteins. This process is essential for the
production of enzymes, structural proteins, and other molecules necessary for life.

Genetic variability and mutations

Genetic variability arises from mutations, which are changes in the DNA sequence. Mutations can be spontaneous
or induced by factors like radiation or chemicals. Some mutations are harmless, while others can lead to genetic
disorders or increased susceptibility to diseases.

The impact of genes on health

Genetics plays a crucial role in our health. Some diseases, such as cystic fibrosis and sickle cell anaemia, are caused
by mutations in specific genes. Additionally, our genetic makeup can influence our risk of developing complex

conditions like heart disease, diabetes, and cancer. Understanding our genetic predispositions can help us make
informed decisions about our lifestyles and healthcare.

CONCLUSION

Genes and heredity are the cornerstones of life as we know it. They shape our physical traits, influence our health,
and guide the evolution of species over time. While we have made significant strides in unravelling the complexities
of genetics, there is still much to discover about the intricacies of our genetic code. As our knowledge grows, so too
does our ability to harness the power of genes for the benefit of humanity, from improving healthcare to advancing
agriculture and biotechnology.
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