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- Permanent changes in DNA sequence

Single nucleotide variation (SNV)
- Change in the sequence at a single nucleotide
     - two alleles (states) in the population
- UV, replication error, chemicals ...

Polymorphism (SNP)
- SNV with a minimum frequency in the 
population (1% minor allele frequency)

Mutation
- Usually implies association to disease or 
particular phenotype
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Coding mutation: Located in regions of 
the genome that code for proteins 
[Exons]

Non-coding mutation: Located in 
regions of the genome that do not result 
in proteins [Everything but the exons]
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1. Synonymous (slient) mutation

   - no change in the amino acid sequence
     ... CC  ...    → ... CCC ...
       Proline      →    Proline
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2. Non-synonymous (mis-sense) mutation

   - change in the amino acid sequence
     ...  ...    → ... C C ...
       Aspargine  →    Histidine
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3. Non-sense mutation (early stop codon):

   - Early termination of a protein: replace an amino 
acid with a stop codon
     ... UG  ...    → ... UGA ...
       Cystine      →    opal stop codon
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4. Frame shift mutation:

   - Alter the open reading frame - change the 
grouping of the 3 bases that comprise a codon
   - Cause by an small insertion/deletion
   - Results in a different protein
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More complex 
variations
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Insertion

Deletion

Inversion

Duplication

Translocation



DTU Sundhedsteknologi5. juni 2019 Data basics

Part 2: Mutations and diseases

23



DTU Sundhedsteknologi5. juni 2019 Data basics

Mutations affect protein structure

24

Non-synonymous mutations

Non-sense mutations
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Understanding mutations using genomics
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Pathogenicity of mutations: Conservation

28

↓ ↓  ↓



DTU Sundhedsteknologi5. juni 2019 Data basics

Pathogenicity of mutations: Beyond conservation
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