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NUCLEUS  

 The nucleus is a double-membraned organelle that contains the genetic 
material and other instructions required for cellular processes. It is 
exclusively found in eukaryotic cells and is also one of the largest 
organelles.The nucleus was discovered by an English botanist, Robert Brown in 1831. It 
is designated as the 'Director of the cell.'  

 It is the largest organelle within eukaryotic cells.  The study of nucleus is called 
karyology. Some cells like those of sieve tubes of vascular plants and RBCs of mammals do 
not possess nuclei at maturity. Such cells can no longer divide and their life span is limited.  
Structure of interphase nucleus: 
Structurally nucleus consists of:  
(a) Nuclear envelope or karyotheca  
(b) Nucleoplasm or nuclear sap or karyolymph or karyoplasm  
(c) Nucleolus  
(d) Nuclear reticulum or chromatin reticulum.  
 
Nuclear envelope:  
The nucleus is surrounded by a double-membrane structure called nuclear envelope. The 
two membranes are separated by a perinuclear space of about 100 Ao -500 Ao . The outer 
membrane is continuous with the membranes of endoplasmic reticulum. The nuclear 
envelope contains pores plugged by protein material called annulus. The pore and annulus 
constitute a pore complex. Nuclear membrane allows a free exchange of ions and nuclear 
pores permit mRNA to move out of the nucleus into the cytoplasm.  
Nucleoplasm:  
The nucleus is filled with a transparent, semi - solid, granular and acidophilic substance, 
known as nuclear sap or nucleoplasm or karyolymph. Nucleoplasm is mainly made of 
nucleic acids, proteins, enzymes, lipids and minerals. The nucleic acids -DNA and RNA are 

 



found in association with histone proteins and acidic proteins or nonhistone proteins. The 
important nuclear enzymes include DNA polymerase, aldolases, enolases, etc. Minerals 
like phosphorus, potassium, sodium, calcium and magnesium are also present.  
Nucleolus or Plasmosomes:  
Inside the nucleus, there is one or more small bodies of variable size called nucleoli. It was 
discovered by Fontana (1784) and term nucleolus is coined by Bowman. It is spherical, 
dense, colloidal, acidophilic body that remains attached to a special type of chromosome at 
a specific place called nucleolar organising region (NOR) or secondary constriction.  
Nucleolus consists of following three parts.  

(i) Granular region: This is made of ribonucleoprotein granules of about 150 
Ao to 200Ao diameter.  

(ii) Fibrillar region: This region, consisting of 50-80 Ao long proteinaceous 
fibrils, is called nucleonema.  

(iii) Amorphous matrix: Thin, electrically less dense region, shows the presence 
of amorphous matrix and is called 'pars amorpha'.  

(iv) Nucleolar associated chromatin: It consists of two types of fibrils i.e., peri 
nucleolar chromatin fibres along the periphery of nucleolus & intranucleolar 
chromatin fibres which penetrate into nucleolar matrix.  

 
Nuclear reticulum or chromatin reticulum:  
Chromatin is the hereditary part of the nucleus. It occurs as a network of filaments or fine 
threads. During cell division it organizes itself in the form of chromosomes during late 
prophase. The region of chromatin reticulum which is darkly stained with basic dye is 
called heterochromatin and the region which is lightly stained is called euchromatin 
 
Function of nucleus: 

1. It controls various metabolic activities of cell so called director of the cell 
2. It is site where the genetic materials (DNA) are found 



3. The nucleolus is responsible for biogenesis of ribosome, RNA and protein. 
4. The nucleus plays role in cell division 

 


