
MODULE 4: Consequences of single 

nucleotide variants in genes 



Location, location, location  

Coding region SNV Regulatory region SNV Splice site SNV 

Can affect gene expression Can disrupt 
splicing 

Can affect primary 
amino acid 

composition 

exon intron exon intron exon Promoter 



Coding Region SNVs 

Synonymous 
(Silent) 

Non-synonymous 
(Missense) 

Premature stop 
(Nonsense) 

Protein 



Frameshi f t  mutat ions  due to  InDels  

Deletion of ‘T’ 
Frameshift 

Insertions/deletions of one or more nucleotides in coding 
region of gene can result in a shift in the reading frame 
that can dramatically alter the sequence of amino acids in 
the protein 



Load of  SNVs in the average person  

3-4 million 

~55K in genes 

~20K coding 
region 

~10K non-
synonymous 

~350 
loss of 

function 

Potentially 
functional 
• Amino acid 

change Probably 
functional 
• Frameshift 

• Splice site 

• Premature stop 



Question 

TRUE or FALSE 

 

Mutations in exons are always deleterious. 



Answer 

FALSE 

 

 

Mutations in exons can be silent (i.e. not change 
the amino acid sequence) or missense (change 
amino acid) with minimum impact. 


