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Introduction
Chromosomes are like the architectural blueprints of life, 
dictating everything from our appearance to our health. These 
tiny, thread-like structures carry our genetic information 
and are found within the nucleus of every cell in our bodies. 
Understanding chromosomes is fundamental to understanding 
genetics, inheritance, and the very essence of what makes us 
who we are [1].

The story of chromosomes begins in the mid-19th century 
when scientists were exploring the intricacies of cell 
division. In 1842, Swiss botanist Karl Wilhelm von Nägeli 
observed thread-like structures in the nuclei of plant cells 
during cell division, which he termed "filamentous threads" 
or "idioplasm." However, it wasn't until 1888 when German 
biologist Walther Flemming coined the term "chromatin" to 
describe the material that makes up chromosomes, and later 
in 1888, the term "chromosome" itself was coined by German 
anatomist Heinrich Wilhelm Gottfried von Waldeyer-Hartz [2].

Chromosomes are composed of DNA (deoxyribonucleic acid) 
and proteins. DNA carries the genetic instructions necessary 
for the growth, development, functioning, and reproduction of 
all known living organisms. Proteins called histones provide 
structural support and aid in the packaging of DNA within the 
chromosome. The combination of DNA and proteins forms a 
complex called chromatin.Each chromosome consists of two 
chromatids, which are exact replicas of each other, connected 
at a region called the centromere. The centromere plays a 
crucial role during cell division, ensuring that each daughter 
cell receives the correct number of chromosomes [3].

Humans typically have 46 chromosomes organized into 23 
pairs. These pairs are made up of one chromosome inherited 
from each parent. Of these pairs, 22 are autosomes, which 
determine various traits such as eye color, height, and 
susceptibility to certain diseases. The remaining pair, the 
sex chromosomes, determines an individual's sex. Females 
have two X chromosomes (XX), while males have one X and 
one Y chromosome (XY).Chromosomes serve two primary 
functions: storing genetic information and facilitating cell 
division. During cell division, chromosomes condense and 
become visible under a microscope. This condensed form 
ensures that chromosomes can be accurately distributed to 
daughter cells [4].

In addition to their role in cell division, chromosomes contain 
genes, which are specific sequences of DNA that provide the 

instructions for building proteins. These proteins play diverse 
roles in the body, including catalyzing chemical reactions, 
providing structural support, and regulating gene expression. 
The combination of genes within an individual's chromosomes 
determines their traits and characteristics.The process of 
inheritance relies on the transmission of chromosomes from parent 
to offspring. During sexual reproduction, the sex cells (sperm and 
egg cells) each contain half the number of chromosomes found in 
other cells (haploid). When a sperm fertilizes an egg, the resulting 
zygote inherits a complete set of chromosomes (diploid), half 
from the mother and half from the father [5].

Genetic variation arises through processes such as genetic 
recombination and mutation. Genetic recombination occurs 
during meiosis, the cell division process that produces sex 
cells. During recombination, homologous chromosomes 
exchange genetic material, resulting in new combinations 
of genes. Mutations are changes in the DNA sequence that 
can occur spontaneously or be induced by external factors 
such as radiation or chemicals. These alterations can lead to 
variations in traits and may have implications for health and 
disease.Errors during cell division or changes in chromosome 
structure can result in chromosomal abnormalities. These 
abnormalities can range from alterations in the number of 
chromosomes to changes in their structure [6].

One well-known chromosomal abnormality is Down 
syndrome, which occurs when an individual has three copies 
of chromosome 21 instead of the usual two. This additional 
chromosome leads to developmental delays, intellectual 
disability, and characteristic physical features [7].

Other examples of chromosomal abnormalities include 
Turner syndrome, characterized by a missing or partially 
missing X chromosome in females, and Klinefelter syndrome, 
characterized by an extra X chromosome in males. These 
abnormalities can have varying effects on physical and 
cognitive development, highlighting the importance of 
chromosomes in determining health and well-being 8].

Advancements in technology, such as next-generation 
sequencing and genome editing tools like CRISPR-Cas9, 
continue to deepen our understanding of chromosomes and 
their role in health and disease. These technologies enable 
scientists to study chromosomes at the molecular level and 
develop targeted therapies for genetic disorders [9].

Humans typically have 46 chromosomes organized into 23 
pairs. These pairs are made up of one chromosome inherited 
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from each parent. Of these pairs, 22 are autosomes, which 
determine various traits such as eye color, height, and 
susceptibility to certain diseases. The remaining pair, the 
sex chromosomes, determines an individual's sex. Females 
have two X chromosomes (XX), while males have one X and 
one Y chromosome (XY).Chromosomes serve two primary 
functions: storing genetic information and facilitating cell 
division. During cell division, chromosomes condense and 
become visible under a microscope. This condensed form 
ensures that chromosomes can be accurately distributed to 
daughter cells [10].

Conclusion
As our knowledge of chromosomes expands, so too does our 
ability to unlock the mysteries of life encoded within these tiny 
structures. From unraveling the complexities of inheritance to 
deciphering the genetic basis of disease, chromosomes remain at 
the forefront of biological research, shaping our understanding of 
the fundamental principles that govern life itself.
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