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The cell is considered the basic structural unit in the composition of the tissues of the human body.
The nucleus of each cell contains a vital substance responsible for producing the materials
necessary for life and for transmitting hereditary traits from parents to offspring. This substance is
called deoxyribonucleic acid (DNA). Every cell contains genetic material and can produce copies
of itself through reproduction and division. After a certain lifespan, old cells die.
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To understand the precise structure and function of the body, it is essential to know what a cell is
and how it is structured. The parts of the cell are called organelles. Human cells contain the
following main components:
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Nucleus — It is the central part of the cell that carries the basic blueprint for the cell’s functions and
determines when the cell grows, reproduces, and dies. It also contains deoxyribonucleic acid
(DNA)
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Mitochondria — These are the power centers of the cell and produce the energy required for various
cellular activities.
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Cytoplasm — A gel-like fluid inside the cell in which other organelles are suspended.
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Endoplasmic reticulum (ER) — This network helps process molecules (such as proteins) that are
produced by the cell.
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Ribosomes — These particles are found on the endoplasmic reticulum and process genetic
instructions .
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Cell membrane — This is the outer membrane of the cell.
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A chromosome is a condensed structure of DNA and proteins.
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Humans have 46 chromosomes inside the nucleus.
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Humans typically have 23 pairs of chromosomes, making a total of 46. Twenty-two of these pairs,
called autosomes, appear similar in both males and females.
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The twenty-third pair of chromosomes is called the sex chromosomes, and it differs between males
and females. Females have two X chromosomes (XX), while males have one X chromosome and
one Y chromosome (XY).
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DNA: is a long molecule with a double helical structure found inside the nucleus of every cell in
the body. It is the hereditary material that is passed from parents to offspring and contains all the
information necessary to build an organism and maintain its vital functions
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Genetic material is defined as the molecules that carry hereditary information and traits, known as
the genotype.
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Where is DNA found?
DNA is mainly found in:

1. The nucleus of the cell (in eukaryotic cells).
2. Mitochondria.
3. Chloroplasts (in plant cells).
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Important terms related to DNA
Gene: A segment of DNA that carries instructions for producing a specific protein.
Genome: The complete set of genetic material of an organism
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DNA is composed of small, repeating units called nucleotides.
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In prokaryotic organisms, the genetic material may be:
Deoxyribonucleic acid (DNA) or Ribonucleic acid (RNA)

Each nucleotide consists of T A galS g S ) S
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Bonds in the DNA molecule:
Sugar—phosphate bond:
Connects the sugar and phosphate molecules, forming the backbone of the DNA molecule.
Hydrogen bonds:

Connect the nitrogenous bases to each other. They are relatively weak, but very important for DNA
replication.
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Molecular shape of DNA:

DNA takes the shape of a double helix It consists of two antiparallel strands The nitrogenous bases
are on the inside The sugar and phosphate are on the outside.

This structure was discovered by James Watson and Francis Crick in 1953.

3.4 nm
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Functions of DNA (Deoxyribonucleic Acid):

1. Storage of genetic information:

DNA carries the instructions needed to build and operate a living organism. It determines
inherited traits such as eye color, hair color, height, and others.

2 . Replication:

DNA splits into two strands, and each strand builds its complementary half. This ensures
accurate transfer of genetic information during cell division.

3. Protein production:

DNA provides the instructions necessary for producing proteins that are essential for the

structure and functions of cells.
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Properties of DNA:
1. It has a stable structure in all tissues of the body.
2. Itis resistant to environmental conditions such as heat, humidity, and decay.
3. It remains intact for long periods and can be used in forensic investigations.
4. It differs from one person to another, even among members of the same family, except
for identical twins.
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Importance of Genetic Material (DNA):
DNA is extremely important because it is a highly accurate tool used in:

e |dentifying individuals and determining the identity of unknown bodies.
e Proving or disproving biological relationships (parentage).

¢ |dentifying criminals and linking them to crime scenes.

e Contributing to medical and genetic research.
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DNA extraction:

Separating DNA from the components of a biological sample such as blood, saliva, or hair.
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Quantification (Real-Time PCR):

Measuring the amount and purity of DNA to ensure it is suitable for analysis.

Real-time PCR
E
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Amplification (PCR):

Amplifying specific genetic regions (STRs) to obtain a sufficient quantity for examination.
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Genetic analysis (Genetic Analyzer):

Separating PCR products according to size and displaying them as genetic peaks.
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