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What is the Nucleus ?

The Nucleus is one of main cell components that present in all eukaryotic cells except Red blood 
corpuscles.

Number :
•One Nucleus in most cells .
• Tow in transitional epithelium .
• Many in muscle cells .

Function :

The Nucleus has 2 primary functions :
1. It’s responsible for store of heredity 
material or DNA .
2. It’s responsible for coordinating many
important cellular activities such as protein 
synthesis , cell division and a host of other
important functions.

Structure :

1. Nuclear envelope.
2. Chromatin
3. Nucleolus.
4. Nucleoplasm.

• The nucleolus is the largest nuclear organelle and is the primary site of ribosome subunit
biogenesis in eukaryotic cells.

• It is assembled around arrays of ribosomal DNA genes, forming specific chromosomal features
known as nucleolar organizing regions (NORs) which are the sites of ribosomal DNA transcription. 

• While the nucleolus main activity involve different steps of ribosome biogenesis, the presence 
of proteins with no obvious relationship with ribosome subunit production suggests additional
functions for the nucleolus, such as regulation of mitosis, cell cycle progression, stress response
and biogenesis of multiple ribonucleoprotein complexes.

• The many novel factors and separate classes of proteins identified within the nucleolus support
this view that the nucleolus may perform additional functions beyond its known role in ribosome
subunit biogenesis.

Nucleolus

Nuclear envelope

▪ nucleoplasm is also known as Karyoplasm.
▪ it's the type of protoplasm that makes up the cell nucleus.
▪ it's enclosed by the nuclear envelop or nuclear membrane. 
▪ it's a gel like substance found within the membrane. 

Function:-
▪ fills out the space in the nucleus .
▪ responsible for the shape of the nucleus.
▪ suspends the structures that aren't membrane 

bound such as chromosomes, various proteins and 
nucleolus .

The nuclear envelope is a double membrane composed of an 
outer and an inner phospholipid bilayer. The thin space  the 
two layers connects with the lumen of the rough endoplasmic 
reticulum (RER), and the outer layer is an extension of the 
outer face of the RER. The inner surface of the nuclear 
envelope has a protein lining called the nuclear lamina, which 
binds to chromatin and other contents of the nucleus.

Function:
The nuclear envelope separates the contents of 
the nucleus from the cytoplasm and provides the structural 
framework of the nucleus. The nuclear membranes, acting as 
barriers that prevent the free passage of molecules between 
the nucleus and the cytoplasm, maintain the nucleus as a 
distinct biochemical compartment. The sole channels through 
the nuclear envelope are provided by the nuclear pore 
complexes, which allow the regulated exchange of molecules 
between the nucleus and cytoplasm. The selective traffic 
of proteins and RNAs through the nuclear pore complexes not 
only establishes the internal composition of the nucleus, but 
also plays a critical role in regulating eukaryotic gene 
expression.

Chromatin refers to a mixture of DNA and proteins that form 
chromosomes found in the cell of humans and other higher 
organisms ..DNA molecules first wrap around the histone 
proteins forming beads on string structure called 
nucleosomes. Nucleosomes condense to form fibrous material 
which is called chromatin. Chromatin fibers can unwind for 
DNA replication and transcription . 

Heterochromatin :
Heterochromatin is very tightly packed and condensed. The 
formation of heterochromatin involves modifications to histones 
and the recruitment and spreading of silencing complexes, which 
cause changes to the structure of chromatin. These changes 
affect various DNA processes, including gene transcription.

Euchromatin :
Euchromatin consists of loosely wrapped chromatin, so the DNA 
is more accessible. Modifications to the histone tails allow the 
chromatin to be more as discussed above, the modifications that 
cause heterochromatin to be closed off to DNA replication 
enzymes are reversed in euchromatin. .
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