
Practical applications of modern 
methods of DNA analysis 



Genotyping 

• Members of the same species have genetic 
variations. The process of determining differences in 
the genetic make-up (genotype) of an individual is 
called genotyping 

• Genotyping is used for medical and forensic 
purposes 



Single-nucleotide polymorphisms (SNPs) 





Example of Genotyping: 
APOE gene 



APOE 

• Apolipoprotein E (ApoE) is a class of proteins 
involved in the metabolism of fats in the body. 

• There are 3 variant alleles of APOE gene in human 
populations: APOE-ε2 (cys112, cys158), APOE-ε3 
(cys112, arg158), and APOE-ε4 (arg112, arg158) 

 









rs429358 

• Rs429358 is SNP in the APOE gene that distinguishes 
allele  APOE-ε4 from APOE-ε3 and APOE-ε2 

 GCGCGGACATGGAGGACGTGTGCGGCCGCCTGGTGCAGT – 2 and 3 

 

 GCGCGGACATGGAGGACGTGCGCGGCCGCCTGGTGCAGT - 4 



AflIII restriction site at rs429358   

In ApoE2 and apoE3 alleles: 

In ApoE4 allele: 



Genotyping procedure: 

• Amplify by PCR human DNA fragment containing 
rs429358. 

• Digest the PCR product with AflIII. 

• Analyze the digest on agarose gel electrophoresis 



 There are several AflIII sites close to rs429358. 

 We chose to amplify a 491 bp fragment of Chr19 

 



 

  

 We chose to amplify a 491 bp fragment of Chr19 
 

GCCTACAAATCGGAACTGGAggaacaactgaccccggtggcggaggagac 

gcgggcacggctgtccaaggagctgcaggcggcgcaggcccggctgggcg 

cggacatggaggacgtgtgcggccgcctggtgcagtaccgcggcgaggtg 

caggccatgctcggccagagcaccgaggagctgcgggtgcgcctcgcctc 

ccacctgcgcaagctgcgtaagcggctcctccgcgatgccgatgacctgc 

agaagcgcctggcagtgtaccaggccggggcccgcgagggcgccgagcgc 

ggcctcagcgccatccgcgagcgcctggggcccctggtggaacagggccg 

cgtgcgggccgccactgtgggctccctggccggccagccgctacaggagc 

gggcccaggcctggggcgagcggctgcgcgcgcggatggaggagatgggc 

agccggacccgcgaccgcctggACGAGGTGAAGGAGCAGGT 



 

  
 We chose to amplify a 491 bp fragment of Chr19 
 

GCCTACAAATCGGAACTGGAggaacaactgaccccggtggcggaggagac 

gcgggcacggctgtccaaggagctgcaggcggcgcaggcccggctgggcg 

cggacatggaggacgtgtgcggccgcctggtgcagtaccgcggcgaggtg 

caggccatgctcggccagagcaccgaggagctgcgggtgcgcctcgcctc 

ccacctgcgcaagctgcgtaagcggctcctccgcgatgccgatgacctgc 

agaagtgcctggcagtgtaccaggccggggcccgcgagggcgccgagcgc 

ggcctcagcgccatccgcgagcgcctggggcccctggtggaacagggccg 

cgtgcgggccgccactgtgggctccctggccggccagccgctacaggagc 

gggcccaggcctggggcgagcggctgcgcgcgcggatggaggagatgggc 

agccggacccgcgaccgcctggACGAGGTGAAGGAGCAGGT 

 

dubel 



APOE fragment digestion with AflIII 

APOE4 fragment will not be cut with AflIII 

APOE3 and ApoE2 



APOE4 genotyping of a panel of human DNA 



rs7412 

• rs7412 is SNP in the APOE gene that distinguishes 
allele  APOE-ε2 from APOE-ε3 and APOE-ε4 

  

   GCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGC – 3 and 4 

 GCCGATGACCTGCAGAAGTGCCTGGCAGTGTACCAGGC – 2 

  



HaeII restriction site at rs7412  

In ApoE3 and apoE4 alleles: 

In ApoE2 allele: 



APOE fragment digestion with HaeII 

APOE2 

APOE3 and ApoE4 



List of fragments: 

APOE3 and ApoE4 APOE2 



APOE2 genotyping of a panel of human DNA 


