
Nucleus 

 

• The nucleus is a membrane bound organelle that store, 

protect and express most of the genetic information(DNA) 

found in the cell. 

• Since regulation of gene expression takes place in the 

nucleus, it is commonly called the control center of the cell. 

• Most cells in the body have a single nucleus. 

• Exceptions include skeletal muscle cells, which have two or 

more nuclei, and mature red blood cells, which have none. 
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• The nucleus enclosed by two membranes: an inner 

membrane and an outer membrane –that together are 

called the nuclear envelope. 

• The outer membrane is continuous with the 

endoplasmic reticulum in the cytoplasm. 

• At various points, the inner and outer membranes are 

fused together by structure called nuclear pore 

complexes. 
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Nuclear membrane 

• The nuclear membrane (envelope) consist of lipid bilayer, inner 

and outer membrane region, in between these two regions is a 

perinuclear space. 

• Throughout the entire membrane are small openings called 

nuclear pores that allow materials to move in and out.  

• The outer membrane is connected to the membrane of 

endoplasmic reticulum. 
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• The inner membrane surrounds the fluid of the nucleus called the 

nucleoplasm. 

• The inner membrane is covered by a network of intermediate 

filaments that extend throughout the entire nucleus. 

• This network of filaments, called nuclear lamina, help stabilize the 

structure of the nucleus and are involved in gene expression. 

 

Nuclear lamina 
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Nuclear pores 

• Are protein complexes that extend across the nuclear membrane. 

• These proteins help transport biomolecules such as RNA, 

ribosomal units and polymerase between the nucleoplasm and 

the cytoplasm. 

Nuclear pore complexes 

7 



Nucleolus 

• The nucleolus is a round dark body not surrounded by 

membranes  located inside the nucleus of a eukaryotic cell 

(nucleus contain one or more).  

• The nucleolus is where the parts of the different 

chromosomes carrying genes that encode ribosomal RNAs 

cluster together.  

• Ribosomal RNAs are synthesized and combine with proteins 

to form ribosomes, the cell’s protein-synthesizing machines.  

• Ribosomal RNAs play both structural and catalytic roles in 

the ribosome. 
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Chromatin 

• Chromatin consists of  linear DNA is wound around 

special structural proteins called histones. 

• Combining eight histones form a structure called 

nucleosome. 

• These nucleosome wrap around in a helical fashion to 

form a coil called a solenoid.  

• The coils wraps even further to  

form supercoils. 
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• The supercoils form a fiber of DNA-protein called the 

chromatin. This chromatin fiber condenses even further 

into a structure called the chromosome.  

• Between cell division chromatin is dispersed in a rather 

random fashion throughout the nucleus, but just before 

cell division the chromatin becomes organized into discrete 

granular bodies, the chromosomes.  

• Each species of eukaryotic cell has a characteristic number 

of chromosomes; in human somatic cells there are 46. 
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• Transport of specific proteins from the cytoplasm into the 

nucleus through the nuclear pores may serve a variety of 

functions, including regulation of gene expression by 

hormones. 

• Transport of RNA out of the nucleus, where it is formed, 

is required for gene expression. 

• Genes are regions of the DNA within the nucleus. Each 

gene contain the code for the production of a particular 

type of RNA called messenger RNA (mRNA). 
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• The base sequence of mRNA is determined by the 

sequence of bases in the region of DNA (the gene) that 

codes for mRNA.  

• As mRNA molecule is transported through the nuclear 

pore, it become associated with ribosomes that either 

free in cytoplasm or associated with the granular 

endoplasmic reticulum.  

• The mRNA provides the code for the production of 

specific type of protein. The primary structure of the 

protein(its amino acid sequence) is determined by the 

sequence of bases in mRNA. 
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Genetic expression therefore occurs in two stages: 

First: Genetic transcription (synthesis of RNA) 

Second: Genetic translation (synthesis of protein)  

Examples of nuclear genetic diseases include:  

• Sickle cell anemia  

•  β- thalassemia 
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