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Key Difference - RNA Polymerase I II vs III  

RNA polymerase is an essential enzyme found in all organisms and many viruses. It is 
the enzyme responsible for synthesizing RNA molecule from DNA template during the 
process known as transcription. The genetic information stored in the DNA sequence is 
converted into mRNA sequence, and this reaction is catalyzed by the RNA polymerase 
enzyme. It is a complex protein molecule composed of different 
subunits. Prokaryotes possess the single type of RNA polymerase. Eukaryotes contain 
several types of RNA polymerases. They are RNA Polymerase I, II, III, IV and V. Among 
them RNA polymerase I, II and III are the main types.  Each type is responsible for the 
synthesis of a distinct subset of RNA. RNA polymerase I catalyze the 
transcription of the DNA that results in rRNA of the large subunit of the 
ribosome. RNA polymerase II is the type of RNA polymerase that 
transcribes the coding strand of the DNA, which produces the mRNA. RNA 
polymerase III transcribes the DNA that results in rRNA of the small 
subunit of ribosome and tRNA. This is the key difference between RNA 
polymerase I, II, and III. 

What is RNA Polymerase I? 

RNA polymerase I is a type of RNA polymerase enzyme found in higher eukaryotes. It 
catalyzes the transcription of rRNA molecules. The molecular size of RNA pol I is 590 
kDa. It is composed of 14 different polypeptides (subunits). 

 

Figure 01: RNA polymerase I 

RNA polymerase I is not dependent on TATA box in the promoter region. It requires 
upstream control elements that are located in between -200 and -107 and a core 
element in the region of -45 and +20. 
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What is RNA Polymerase II? 

RNA polymerase II is a type of eukaryotic RNA polymerase enzyme. It catalyzes the 
transcription of DNA which codes for the synthesis of the precursors of mRNA and most 
of snRNA and microRNA. 

 

Figure 02: RNA Polymerase II 

RNA polymerase II is composed of 12 protein subunits, and it is 500 kDa in size. It is the 
most widely studied RNA polymerase enzyme type so far. 

What is RNA Polymerase III? 

RNA polymerase III is a type of eukaryotic RNA polymerase enzyme that is responsible 
for the transcription of ribosomal 5S rRNA, tRNA and other small RNAs. This is the 
enzyme that catalyzes the transcription of all housekeeping genes that are required in all 
cell types and in most environmental conditions. The size of the RNA polymerase ranges 
between 500 – 700 kDa. It is the largest type of eukaryotic RNA polymerase. 



What are the Similarities Between RNA 
Polymerase I II and III? 

 RNA polymerase I, II and III are three types of eukaryotic RNA polymerases. 
 All enzymes are complex, multi-subunit proteins. 
 All enzymes are responsible for transcription. 
 All enzymes require a DNA template to produce RNA. 
 All enzymes require accessory protein factors for binding and initiation of the 

transcription. 

What is the Difference Between RNA Polymerase I 
II and III? 

RNA polymerase I vs RNA polymerase II vs RNA polymerase III 

RNA 

polymerase I 

RNA polymerase I is the type of RNA polymerase that synthesizes the large 

subunit of rRNA. 

RNA 

polymerase II 

RNA polymerase II is the type of RNA polymerase that synthesizes mRNA 

and snRNA and microRNA. 

RNA 

polymerase III 

RNA polymerase III is the type of RNA polymerase that catalyzes the 

synthesis of tRNA and the small subunit of rRNA. 

Sub Units 

RNA 

polymerase I 
RNA polymerase I have 14 subunits. 

RNA 

polymerase II 
RNA polymerase II has 12 subunits. 

RNA 

polymerase III 
RNA polymerase III has 17 subunits. 

Size 

RNA 

polymerase I 
Size of the RNA polymerase I am 590 kDa. 

RNA 

polymerase II 
Size of the RNA polymerase II is 500 kDa. 

RNA 

polymerase III 
RNA polymerase III is 700 kDa. 



Summary - RNA Polymerase I II vs III 

RNA polymerase is the enzyme that catalyzes the transcription process. It synthesizes 
RNA molecules from a DNA template. Hence it is also known as DNA dependent RNA 
polymerase. There are three main types of RNA polymerases in eukaryotes namely RNA 
polymerase I, II and III. RNA polymerase I is responsible for the synthesis of the large 
subunit of ribosomal RNA. RNA polymerase II catalyzes the synthesis of precursors of 
the mRNA molecules and other snRNA and microRNA. RNA polymerase III is the 
enzyme that transcribes the DNA that results in the small subunit of rRNA and tRNA. 
This is the difference between RNA polymerase I, II and III. 
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