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SNP Mutation

SNP is a change in the single-nucleotide of a genome. 

Also, it is a type of mutation.

Mutation is the variation in DNA base pairs caused 

due to insertion, deletion, duplication or substitution 

of base pairs.

The variation is seen only in a single nucleotide. The variation can be due to changes in many or even a 

single nucleotide.

The SNP variation is available in a minimum of 1% of 

the population.

The mutation frequency is available in less than 1% of 

the population.

Example – In the sequence ATAGC, the substitution of 

G by C will produce ATACC. This change in a single 

nucleotide is termed as SNP.

The mutations are of different types. The missense 

mutation, silent mutation and nonsense mutation are 

some of them.

Difference between SNP and Mutation













International Hap Map
• Empirical genotype data 

from > 3 million SNPs in 

a limited samples of 270 

individuals from 4 

populations

– European origin

– West African

–  Chinese

– Japanese

http://www.hapmap.org/index.html








Enzyme-based methods

• A broad range of enzymes including DNA 

ligase, DNA polymerase and nucleases have 

been employed to generate high-fidelity SNP 

genotyping methods.

https://en.wikipedia.org/wiki/DNA_ligase
https://en.wikipedia.org/wiki/DNA_ligase
https://en.wikipedia.org/wiki/DNA_polymerase
https://en.wikipedia.org/wiki/Nucleases


Restriction fragment length polymorphism

• Restriction fragment length polymorphism (RFLP) is 

the simplest and earliest method to detect SNPs. 

• SNP-RFLP use different restriction endonucleases 

enzymes with high affinity to unique and specific 

restriction sites. 

• By a digestion on a genomic sample and determining 

fragment lengths through a gel assay it is possible to 

ascertain whether or not the enzymes cut the expected 

restriction sites. 

https://en.wikipedia.org/wiki/Restriction_fragment_length_polymorphism


Restriction fragment length polymorphism

• A failure to cut the genomic sample results in an larger 

than expected fragment implying that there is a mutation 

at the point of the restriction site which is rendering it 

protection from nuclease activity.

• RFLP a poor choice for high throughput analysis.







































DNA mismatch-binding proteins

• DNA mismatch-binding proteins can 

distinguish single nucleotide mismatches 

and thus facilitate differential analysis of 

SNPs. 



Next-generation sequencing

• Next-generation sequencing (NGS) is a technology for determining

the sequence of DNA or RNA to study genetic variation

associated with diseases or other biological phenomena.

• Introduced for commercial use in 2005, this method was initially

called “massively-parallel sequencing”, because it enabled the

sequencing of many DNA strands at the same time, instead of one

at a time as with traditional Sanger sequencing by capillary

electrophoresis (CE).



steps of next generation sequencing (NGS)?

• Step 1- Nucleic Acid Extraction and Isolation.

• Step 2- Library Preparation. ...

• Step 3- Clonal Amplification and Sequencing. .

• Step 4 -Data Analysis Using Bioinformatics.















Conclusion
• Each detection method has its advantages and 

disadvantages. 

• According to different research directions and purposes, 

researchers can choose suitable SNP detection methods. 

How to evaluate SNP detection methods depends on the 

following three aspects:

•Design flexibility and success rate

•Allele invocation and allele identification efficiency

•Ease of running experiments and cost per sample
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