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 The nucleus is the largest cellular organelle 
in animals. In mammalian cells, the average 
diameter of the nucleus is approximately 6 
micrometers (μm), which occupies about 
10% of the total cell volume. The viscous 
liquid within it is called nucleoplasm, and is 
similar in composition to the cytosol found 
outside the nucleus. It appears as a dense, 
roughly spherical organelle. 



Nuclear envelope  

 

. 

 The nuclear envelope is known as nuclear membraneand consists of 
two cellular membranes, an inner and an outer membrane, arranged 
parallel to one another and separated by 10 to 50 nanometers (nm). 
The nuclear envelope completely encloses the nucleus and separates 
the cell's genetic material from the surrounding cytoplasm, serving as a 
barrier to prevent macromolecules from diffusing freely between the 
nucleoplasm and the cytoplasm.The outer nuclear membrane is 
continuous with the membrane of the rough endoplasmic reticulum 
(RER), and is similarly studded with ribosomes. The space between the 
membranes is called the perinuclear space and is continuous with the 
RER lumen 

      



    NUCLEAR PORE COMPLEX 



Nuclear pores 

. 

 Nuclear pores, are aqueous channels through the envelope and, are composed 
of multiple proteins, collectively referred to as nucleoporins. The pores are 
100 nm in total diameter; however, the gap through which molecules freely 
diffuse is only about 9 nm wide, due to the presence of regulatory systems 
within the center of the pore. This size allows the free passage of small water-
soluble molecules while preventing larger molecules, such as nucleic acids and 
larger proteins, from inappropriately entering or exiting the nucleus. These large 
molecules must be actively transported into the nucleus instead. The nucleus of 
a typical mammalian cell will have about 3000 to 4000 pores throughout its 
envelope, each of which contains a donut-shaped, eightfold-symmetric ring-
shaped structure at a position where the inner and outer membranes fuse. 
Attached to the ring is a structure called the nuclear basket that extends into the 
nucleoplasm, and a series of filamentous extensions that reach into the 
cytoplasm. Both structures serve to mediate binding to nuclear transport 
proteins. 
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Nuclear lamina 

 

 In animal cells, two networks of intermediate filament provide the 
nucleus with mechanical support: The nuclear lamin forms an 
organized meshwork on the internal face of the envelope, while 
less organized support is provided on the cytosolic face of the 
envelope. Both systems provide structural support for the nuclear 
envelope and anchoring sites for chromosomes and nuclear 
pores. 

 The nuclear lamina is composed mostly of lamin proteins. Like all 
proteins, lamins are synthesized in the cytoplasm and later 
transported into the nucleus interior, where they are assembled 
before being incorporated into the existing network of nuclear 
lamina. 



Chromosomes 

 The cell nucleus contains the majority of the cell's 
genetic material in the form of multiple linear DNA 
molecules organized into structures called 
chromosomes. Each human cell contains 2m of 
DNA. During most of the cell cycle these are 
organized in a DNA-protein complex known as 
chromatin, and during cell division the chromatin can 
be seen to form the well-defined chromosomes 
familiar from a karyotype. A small fraction of the 
cell's genes are located instead in the mitochondria. 



 There are two types of chromatin. Euchromatin is the less 
compact DNA form, and contains genes that are frequently 
expressed by the cell. The other type, heterochromatin, is the 
more compact form, and contains DNA that are infrequently 
transcribed. This structure is further categorized into facultative 
heterochromatin, consisting of genes that are organized as 
heterochromatin only in certain cell types or at certain stages of 
development, and constitutive heterochromatin that consists of 
chromosome structural components such as telomeres and 
centromeres.  



Nucleolus 

 The nucleolus is a discrete densely stained 
structure found in the nucleus. It is not 
surrounded by a membrane, and is 
sometimes called a suborganelle. It forms 
around tandem repeats of rDNA, DNA coding 
for ribosomal RNA (rRNA). These regions are 
called nucleolar organizer regions (NOR). 
The main roles of the nucleolus are to 
synthesize rRNA and assemble ribosomes.   



Functions 

 The main function of the cell nucleus is to 

control gene expression and mediate the 

replication of DNA during the cell cycle. The 

nucleus provides a site for genetic 

transcription that is segregated from the 

location of translation in the cytoplasm, 

allowing levels of gene regulation that are not 

available to prokaryotes. 



Compartmentalization 

  The nuclear envelope allows the nucleus to 

control its contents, and separate them from 

the rest of the cytoplasm where necessary 

 


