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Chapter 14: Splicing

1. General Mechanism
2. Alternative Splicing

1. Leaky
2. Regulated
3. Transplicing

Intron/Exon

DNA

hnRNA

mRNA
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Splice Junctions

• Three conserved regions in intron
– 5’ Splice Site – ag/GUAAGU
– 3’ Splice Site – YYYYYYYYYYNAG/g
– Branch Site (20-50nt away from 3’ splice site)

–CURAYY

Lodish

Additional RNA sequences 
influence splicing

Splicing Enhancers - sequences that promote 
recognition and use of a splice site.

Exonic Splicing Enhancers (ESE)
Intronic Spicing Enhancers (ISE)

Splicing Silencers - sequences that reduce 
recognition and use of a splice site.

Exonic Splicing Silencers (ESS)
Intronic Splicing Silencers (ISS)
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Importance of Branchpoint location

What snRNP recognizes Branch point?

Splicing a three step process
1. First transesterfication

joins 5’end of intron to 
branch site

2. Second transesterfication
joins exon 1 to exon 2

3. Destruction of lariat

Lodish
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snRNP
small nuclear ribonucleoprotein

“snurps”
snRNP Size(nt) Role

U1 165 Binds the 5′ splice site and then the 3′
splice site

U2 185 Binds the branch site and forms part of the 
catalytic center

U5 116 Binds the 5′ splice site
U4 145 Masks the catalytic activity of U6
U6 106 Catalyzes splicing

Splicosome – snRNP complex
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Splicosome Cycle

Role of BBP
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snRNP binding

Role of snRNA in snRNP Binding
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Compensating Mutations

Spliced

Not Spliced

Spliced

U2 Compensating Mutations
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Branchpoint Bridging Protein

Alberts et al, 2006

Branchpoint Bridge Protein and 
Commitment 
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Exon vs Intron Length

Lodish et al, 2000

Splicing Enhancers and Silencers
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Exon Definition Hypothesis

Central Role of ESE in assembly of Splicosome

Intron Definition Hypothesis?: role of intron consensus sequences

Lodish et al, 2000

Mutations can 
affect Spicing

Alberts et al, 2006
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Alternative Splicing

Leaky Splicing
Example: a non consensus 3' splice 
site in intron 1 results in its inefficient 
use.

Regulated Splicing

Activation of a weak splice site.  

Example a non consensus 3' site in 
intron 1 will only be used if a protein 
binds ESE or ISE.

Repression of a weak splice site
Example a strong 3' splice site in 
intron 1 will be repressed if a protein 
binds to ESS or ISS. 

Types of Alternative Spicing

Stamm et al 2004
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Leaky Splicing

Non-Consensus 3’ Splice site
not utilized 100%

Non-Consensus 3’ Splice site
not utilized 100%

Each 3’ splice site is used some of the time resulting in two distinct mRNA

Regulated Splicing

Non-Consensus 3’ Splice 
site only utilized when SR 
protein binds ESE

Used whenever first 3’
splice site in not utilized 
i.e. when regulated SR 
not present

ESE

Regulated SR protein

mRNA made when regulated SR is present

mRNA made when regulated SR is absent

Consider possible regulation by ISS.
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Regulation of Fibronectin mRNA 
Spicing

Chondrocyte
Fibronectin mRNA

Lodish et al, 2000

Sex Determination in Drosophila

Lodish et al, 2000
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Trans Spicing in C. elegans

Facilitates polycistronic operons in C. elegans

Spliced Leaders – 22 nt sequence facilitate translational initiation

Capping of RNA Pol1 transcripts

Transplicing Lariat


