Introduction to
Fertilization

Fertilization is the fusion of a sperm cell and an egg cell, resulting in the formation
of a zygote. It's a fundamental process in sexual reproduction that initiates the

development of a new organism.
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The Fertilization Process

1 Sperm Transport
Sperm cells travel through the female reproductive tract to
reach the egg.

2 Penetration

A sperm cell binds to the egg's outer layer and penetrates the
egg.

3 Fusion

The sperm and egg cell nuclei fuse, combining their genetic

material.
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Sperm and Egg Cells

Sperm Cells Egg Cells
Sperm cells are small, motile cells with a head, midpiece, and tail. Egg cells are large, non-motile cells containing a nucleus and
cytoplasm.

The head contains the nucleus carrying the genetic material.

The cytoplasm provides nutrients for the developing embryo.
The midpiece provides energy for movement.

The outer layer, zona pellucida, protects the egg and regulates

sperm entry.
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Acrosome Reaction

1 Contact 9  Enzyme Release
The sperm cell binds to the The acrosome, a specialized
zona pellucida, the outer layer organelle in the sperm head,
of the egg. releases enzymes.

3  Digestion

The enzymes digest a path through the zona pellucida, allowing the

sperm to penetrate.
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Fusion of Sperm and Egg

Contact
1 The sperm cell's plasma membrane fuses with the egg's plasma

membrane.

Nuclear Fusion @
2 The sperm's nucleus enters the egg's cytoplasm, joining the \ —

egg's nucleus.

Diploid Zygote

3 The fusion of the sperm and egg nuclei creates a diploid zygote.
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Activation of the Egg

Calcium Waves Metabolic Changes

A wave of calcium ions spreads The egg undergoes significant
through the egg's cytoplasm, metabolic changes, preparing for
preventing other sperm from development.

entering.

Development

The egg begins to divide and develop into a multicellular embryo.
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Zygote Formation

Definition

Genetic Material

Development

The first cell of a new organism,

formed by the fusion of sperm and

S

Contains the combined genetic

material from both parents.

The zygote undergoes rapid cell
division and differentiation,
leading to the formation of an

embryo.
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Importance of Fertilization
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Reproduction

It is the starting point for the creation

of a new individual.
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Development

It initiates the process of embryonic
development, leading to the

formation of organs and tissues.
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Genetic Diversity

The combination of genetic material
from two parents creates genetic
diversity.
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Continuity of Life

Fertilization ensures the continuation

of life through generations.
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