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Introduction
Genes are often described as the “blueprints of life” because 
they carry the instructions that dictate the development, 
functioning, and maintenance of all living organisms. These 
fundamental units of heredity are composed of DNA, a 
molecule that contains the information necessary for building 
proteins, which in turn, play crucial roles in the structure 
and function of cells. The transmission of genes from one 
generation to the next is the core mechanism behind heredity, 
the process through which traits and characteristics are passed 
down from parents to offspring [1].

Genes are specific sequences of nucleotides in DNA that 
encode the instructions for making proteins or functional 
RNA molecules. DNA, the molecule that makes up genes, is a 
long chain of chemical building blocks known as nucleotides, 
each consisting of a sugar, a phosphate group, and one of four 
nitrogenous bases—adenine (A), thymine (T), cytosine (C), 
and guanine (G). The order in which these bases are arranged 
in the DNA sequence determines the genetic information 
contained in a gene [2].

Each gene carries the code for producing a particular protein 
or RNA, which performs a specific task in the body. For 
example, a gene might code for an enzyme that helps digest 
food, a hormone that regulates growth, or a protein that forms 
part of the immune system [3].

Heredity is the process by which genetic information is 
passed from parents to their offspring, ensuring that traits are 
inherited across generations. The transmission of genes occurs 
during reproduction, where genetic material from both parents 
combines to form a unique set of genes in the offspring [4].

Humans, like most organisms, have two copies of each gene—
one inherited from the mother and one from the father. These 
two copies of a gene are known as alleles. Depending on the 
combination of alleles inherited, an individual may exhibit 
dominant, recessive, or codominant traits [5].

One of the key concepts in heredity is the distinction between 
dominant and recessive alleles. A dominant allele is one that 
will determine an organism’s trait even if only one copy of it is 
present. For example, in human eye color, the allele for brown 
eyes is dominant. This means that a person with one brown-eye 
allele and one blue-eye allele will have brown eyes [6].

In contrast, a recessive allele requires two copies—one from 
each parent—to express its trait. For instance, the allele for 

blue eyes is recessive. A person needs two blue-eye alleles, 
one from each parent, to have blue eyes. If only one blue-eye 
allele is present, the dominant brown-eye allele will determine 
the eye color [7].

Genes not only determine the physical characteristics of 
an organism but also regulate its biological functions. The 
information in a gene is used to synthesize proteins through 
a process known as protein synthesis. This process occurs in 
two stages: transcription and translation [8].

In transcription, the DNA sequence of a gene is copied into 
messenger RNA (mRNA), a molecule that carries the genetic 
code out of the cell nucleus to the ribosomes, the cellular 
machinery responsible for protein production. In translation, 
the mRNA is read by the ribosome, which assembles amino 
acids into a protein based on the sequence of codons in the 
mRNA. The resulting protein then performs its specific 
function within the cell or body [9].

While genes provide the blueprint for life, sometimes this 
blueprint can change. These changes, known as mutations, are 
alterations in the DNA sequence that can lead to variations in 
an organism's traits. Mutations can occur naturally as a result 
of errors in DNA replication or be caused by environmental 
factors like radiation or chemicals [10].

Conclusion
Genes are the fundamental units of heredity, providing the 
instructions that guide the development and functioning of all 
living organisms. They determine who we are, how we look, 
and how our bodies function, while also playing a key role in 
disease inheritance. Through an understanding of genes, their 
expression, and their transmission from one generation to the 
next, we gain insight into the intricacies of life itself. Whether in 
the context of evolution, human health, or genetic technology, the 
study of genes remains central to advancing our understanding of 
biology and improving human well-being.
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