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mRNA Processing

• Capping
• Polyadenylation
• Termination

Cap Structure
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Which RNAs are G-capped?

G-Capped:

All known RNA pol-II transcripts, including:

- mRNAs

- Certain snRNAs (including U1, U2, U4, U5)

Not G-capped:

RNA pol-I and pol-III transcripts

Capping complex binds CTD
Affinity Chromatography

Assay guanylyl transferase activity
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Function of Cap

• Translational Initiation (>50X increase)
• Stability - Protection
• Export from Nucleus
• Splicing

Cap and Stability
• Synthesize reovirus

mRNA – three size 
classes

• Prepare one class
– capped green
– blocked blue
– uncapped red

• Inject into oocyte
• Recover after 8 hours 

and analyze
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Regulated decapping by Dcp1p

Xrn1p 5’-3’ exonuclease

Cap and Export from nucleus

Pol II Promoter U1

Pol III Promoter U6

Capped and exported

Not capped and not exported

Pol III Promoter Not capped and not exportedU1

Pol II Promoter U1 Capped and not exported

Inject purified excess CAP structure

CBC – Nuclear cap binding complex
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Cap and Splicing

Mechanism of Polyadenylation
2 Step Process
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Polyadenylation Signal

20nt   50nt

Role of polyA signal AAUAAA
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Poly A signal Consensus

Polyadenylation
complex

1. CPSF binds to polyA
signal

2. CstF binds G/U region
3. CF1 and CFII recruited 

along with PAP.
4. Cleavage
5. Release of CFI,CFII, 

CstF
6. Synthesis of polyA tail 

by PAP
7. Recruitment of PABII
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CTD stimulates

Two phases of Polyadenylation
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Role of PABII

Mechanism of 
polyadenylation

Fig. 15.26

b) Cleavage

c) Polyadenylation phase I
(AAUAAA/CPSF-dependent) 

d) Polyadenylation phase II
Oligo-A/PABII-dependent 

PolyA-Binding protein II
(PAB II) 

a) Transcription

PolyA-Polymerase
(PAP) 

Cleavage/Polyadenylation
Specificity Factor

(CPSF) 

Cleavage Factor
(CF) 

II.  mRNA deadenylation



10

Function of Polyadenylation

1. Translation
2. Protection
3. Splicing
4. Transport
5. Termination

Cytoplasmic Polyadenylation

PolyA length is a balance 
between cytoplasmic
exonuclease activity and 
cytoplasmic
polyadenylation.

The polyA tail length is 
steady state.
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Polyadenylation and Splicing

Termination
“Torpedo Model”

Cotranscriptional cleavage element
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