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BIOGENESIS OF RIBOSOMES 

Ribosomes are particles made up of RNA and protein that are present in the 

cytoplasm of both prokaryotic and eukaryotic cell, as well as in the matrix of mitochondria 

and the stroma of chloroplast. In eukaryotic cytoplasm they present both free in the cytosol 

and remain attach to the membranes of ER and the outer membrane of nuclear envelope. 

Prokaryotic ribosomes are smaller in size, contain fewer proteins and smaller RNA molecules 

and are sensitive to different inhibitors of protein synthesis. The sedimentation coefficient (S-

unit) of prokaryotic ribosome is 70S ( Larger subunit 50S and smaller subunit 30S). Whereas 

the eukaryotic ribosome are 80S (Larger subunit 60S and smaller subunit 40S).  

Ribosomal RNA and protein molecules self-assemble into small and large subunits, 

but the subunits come together only when bound to mRNA. Different types of rRNA have 

been reported from cells. Of these four types- 28S, 18S, 5.8S and 5S are found in ribosome 

along with other intermediate forms. The scheme for the biogenesis/ assembly of 

macromolecular complex of ribosomes are- 

i) First, The RNA cistron of nuclear DNA transcribe 45S precursor RNA in 

presence of enzyme polymerase. 

ii) The ribose sugar of certain regions of 45S RNA undergo methylation, which 

give rise to 28S and 18S RNA of the ribosome. 

iii) Clevage at site 1 removes the transcribed spacer sequence frpm the 5’ end of 

45s RNA. Clevage at site 2 separates 18S rRNA. Clvage at site 3 results in a 

large segment containing 28S RNA and 5.8S RNA along with spacer 

sequence. Clevage at site 4 results in the final trimming of this segment.  

iv) 5S RNA is transcribe separately outside the nucleolus.  Several experiments 

have clearly indicated that the gene for 5S rRNA are not located in the 

nucleolar organizer.  

v) Ribosomal proteins are synthesize in the cytoplasm and then transported to the 

nucleus where they become associated with the RNA. The series of 

degradation of 45S RNA occur within the ribonucleo protein particle.  

vi) The 40S and 60S ribosomes are formed, containing 18S and 28S + 5.8S RNA, 

respectively. 5S RNA also become associated with the 60S subunit. Then the 

two types of ribosomal subunits pass through the pores in the nuclear 

membrane to the cytoplasm. 

vii) The 40S subunit bind to mRNA in the cytoplasm to form a 40S –mRNA 

complex in eukaryotes. The 60S subunit then become associated with this 

complex to form the 80S ribosome with bound mRNA. 

viii) In prokaryotes, the subunit RNA precursors are trimmed to form 16S and 23S 

RNA. These become associated with protein to form the 30S and 50S subunits 

respectively to form the 70S ribosome.  


