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DESCRIPTION

Chromosomes are structures found within the nucleus of cells
that contain an organism's genetic material. In eukaryotic cells,
which include plants, animals, and fungi, chromosomes are
composed of DNA and proteins, and are responsible for
transmitting genetic information from one generation to the
next. The DNA molecule is arranged into a double helix
structure and is organized into functional units called genes. An
individual protein or and Ribonucleic acid (RNA) molecule is
coded for by a gene, which is a section of Deoxyribonucleic acid
(DNA). The characteristics of an organism, such as its height, eye
colour, and propensity for particular diseases, are determined by
its genes.

Chromosomes are essential for the process of cell division, which
allows cells to reproduce and grow. In eukaryotic cells, the
process of cell division is known as the cell cycle, which consists
of two main stages: interphase and the mitotic phase. During
interphase, the cell undergoes growth and prepares for cell
division. Chromosomes are replicated, and the cell ensures that
each replicated chromosome has an exact copy of its DNA. This
ensures that each daughter cell receives the correct number of
chromosomes and genetic information during cell division.

The mitotic phase is the stage of the cell cycle where the cell
divides. This phase is divided into four stages: prophase,
and The

condense and become visible under a microscope during

metaphase, anaphase, telophase. chromosomes
prophase. The nuclear envelope also breaks down, allowing the
chromosomes to interact with the cell's spindle fibres The
metaphase plate, made up of the aligned chromosomes, lines up
along the cell's equator during this phase. The spindle fibres
attach to the centromeres of the chromosomes, ensuring that
each replicated chromosome is pulled to opposite ends of the cell

during cell division.

the spindle fibres pull the replicated
chromosomes apart, separating them into two identical sets of

During anaphase,

chromosomes. Finally, during telophase, the cell divides into two
daughter the number of
chromosomes as the parent cell. Chromosomes are also

cells, each containing same

responsible for the inheritance of traits from one generation to

the next. In sexual reproduction, the sperm and egg cells each
contain a haploid set of chromosomes, which means they only
have one copy of each chromosome. When the sperm and egg
cells fuse during fertilization, they create a diploid zygote, which
contains two copies of each chromosome.

The process of meiosis ensures that the offspring receive a
unique combination of genetic information from their parents.
During meiosis, the diploid cells undergo two rounds of cell
division, resulting in four haploid daughter cells. This ensures
that each daughter has a unique
chromosomes and genetic information.

cell combination of

In total, humans have 46 chromosomes, which are divided into
23 pairs. The 23™ pair of chromosomes is referred to as the sex
chromosomes, while the first 22 pairs are known as autosomes.
While females have two X chromosomes, males only have one X
and one Y chromosome. The presence or absence of the Y
chromosome determines an individual's sex.

Chromosome abnormalities can occur due to errors during cell
division or mutations in genes that regulate cell division. These
abnormalities can result in a variety of conditions, such as Down
syndrome, Turner syndrome, and Klinefelter syndrome.

Down syndrome is caused by the presence of an extra copy of
chromosome 21, resulting in a total of three copies of this
chromosome instead of the normal two. This condition can
result in intellectual disability, developmental delays, and
characteristic physical features. Turner syndrome is a condition
that affects females, and is caused by the absence of all or part of
one X chromosome.

This can result in short stature, infertility, and other health
problems. Klinefelter syndrome is a condition that affects males,
and is caused by the presence of an extra X chromosome,
resulting in a total of three sex chromosomes instead of the
normal two. This can result in infertility, reduced testosterone
production, and other health problems.

Recent advances in technology have allowed scientists to study
chromosomes One such
technology is Fluorescence In Situ Hybridization (FISH), which
allows analysts to label specific DNA sequences with fluorescent

in more detail than ever before.
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probes. This allows them to visualize the location of specific allows analysts to sequence large amounts of DNA in a short
genes or chromosomal abnormalities under a microscope. amount of time. This technology has enabled the discovery of
Another technology that has revolutionized the study of new genes and the identification of genetic mutations associated
chromosomes is Next-Generation Sequencing (NGS), which with various diseases.
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