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Transcription

● Transcription: DNA → RNA  
● Occurs in nucleus of eukaryotic cells. Cytoplasm of 

prokaryotic cells. 
● RNA detaches itself from DNA immediately after synthesis
● Catalysed by RNA Polymerase
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RNA Polymerase

● RNA polymerase:

○ Links ribonucleotides instead of 

deoxyribonucleotides.

○ Does not require a primer

○ Has a higher error rate but has 

greater efficiency

○ Completes transcription without 

dissociating from the template.
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RNA Polymerase

● Helicase activity: Unwinds DNA 
using Mg²⁺ ion for catalysis

● Nucleotides are added one by one at 
the polymerization site

● A short DNA–RNA hybrid forms 
temporarily before the RNA 
detached

● Multiple RNA polymerases can 
transcribe a DNA molecule
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Transcription in Prokaryotes

Transcription mechanism in Bacteria:

1.  RNA Polymerase Holoenzyme 

Assembly

2. DNA Unwinding at the Promoter

3. Abortive Initiation

4. Promoter Clearance and σ Factor 

Release

5. Elongation Phase

6. Transcription Termination
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Transcription in Eukaryotes 

● Eukaryotes have three RNA polymerases:

1. RNA Polymerase I: Transcribes rRNA 

genes (except 5S rRNA).

2. RNA Polymerase II: Transcribes 

protein-coding genes (mRNA) and some 

non-coding RNAs.

3. RNA Polymerase III: Transcribes tRNA, 

5S rRNA, and other small RNAs.

● Require multiple general transcription 

factors
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Transcription in Eukaryotes 
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Transcription in Eukaryotes 

● In Eukaryotes, Transcription Initiation 
Also Requires: 

● Transcriptional activators- bind to 
enhancers to help recruit general 
transcription factors

● Mediator:  large protein complex, bridges 

communication between activators, RNA 

polymerase II, and general transcription 

factors. 

● Chromatin-modifying enzymes
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Thank you
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