« What is the Nucleus?:
 The nucleus is the control center of a cell,
containing its genetic material (DNA).

Introduction to the Nucleus

* |t plays a vital role in managing all the activities
that happen inside a cell — like growth,
metabolism, and reproduction. Inside the

nucleus, we find the genetic material called
DNA.

« We'll explore the nucleus in two main types
of cells:

« Prokaryotes:Simple cells without a true
nucleus (e.g., bacteria).

« Eukaryotes: Complex cells with a defined
nucleus (e.g., plant and animal cells).
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Prokaryotic Cells

What are Prokaryotic Cells?

Prokaryotic cells are simple, single-celled

organisms like bacteria and archaea.

They Lack a True Nucleus.

They do not have a membrane-bound nucleus.
Instead, their genetic material is located in a region
called the nucleoid.

The absence of a nucleus means that transcription
(DNA to RNA) and translation (RNA to protein)
occur in the same cellular compartment, making the
process faster but less regulated.



Structure of Prokaryotic Genetic Materj

Nucleoid Region
The nucleoid is an irregularly shaped region within the
prokaryotic cell where the DNA is located. It is not

surrounded by a membrane.

Circular DNA
Prokaryotic DNA is typically a single, circular chromosome.

Plasmids

Many prokaryotes also contain plasmids, which are
small, circular DNA molecules that carry additional
genes (e.g., antibiotic resistance).



DNA REPL'CAT'ON Function of Genetic Material in Prokaryotes

DNA Replication: Prokaryotes replicate their DNA through a process called
binary fission, where the circular chromosome is duplicated and the cell
divides into two identical daughter cells.

Gene Expression: Transcription and translation occur simultaneously in the
cytoplasm. Ribosomes attach to mRNA as it is being transcribed from DNA.

» Controls cell growth and reproduction.

» Encodes proteins needed for survival.

« Facilitates adaptation to different
environments.




Eukaryotic Cells

What are Eukaryotic Cells?: Eukaryotic cells are more
complex than prokaryotic cells and are found in plants,
animals, fungi, and protists.

Presence of a Defined Nucleus: Eukaryotic cells have a true

nucleus, which is a membrane-bound organelle that
houses the cell's DNA.

« Complex Structure: Eukaryotic cells also contain other
organelles like mitochondria, endoplasmic reticulum,
and Golgi apparatus, each with specific functions.




Structure of the Eukaryotic Nucleus

NUCLEAR
) * Nuclear Envelope: A double membrane that surrounds
- ' the nucleus, separating it from the cytoplasm.

« Nucleoplasm: The gel-like substance inside the nucleus,
similar to the cytoplasm of the cell.

e Chromatin: DNA is organized into chromatin, which
consists of DNA tightly wound around proteins called
histones. During cell division, chromatin condenses into
chromosomes.
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« Nucleolus: A structure within the nucleus where
ribosomes are assembled.




Function of the Eukaryotic Nucleus

« Gene Expression: The nucleus controls gene expression
through transcription, where DNA is transcribed into
RNA. This RNA is then processed and transported to the
cytoplasm for translation into proteins.

« DNA Replication: DNA replication occurs in the nucleus
before cell division, ensuring that each daughter cell
receives a complete copy of the genetic material.

« Ribosome Production: The nucleolus produces
ribosomes, which are essential for protein synthesis.
Ribosomes are then exported to the cytoplasm.



Conclusion: The Role of the Nucleus in Life

Summary

The nucleus is the control center
of the cell, containing the
genetic material that directs all
cellular activities. Prokaryotes
lack a true nucleus, while
eukaryotes have a defined
nucleus with complex structure
and function.

Significance

Understanding the nucleus is
crucial for comprehending
cellular biology, genetics,
evolution, and medicine.

Central Roles

The nucleus plays a central role
in gene expression, DNA
replication, and ribosome
production, making it essential
for life.







