
Practical applications of modern 
methods of DNA analysis 



Detection and identification of microorganisms 

• Classical microbiology relies on culturing of 
microorganisms 

• Modern methods allow direct detection and 
identification of microorganisms. 





PCR detection of pathogens 

• Total DNA is isolated from a specimen. 

• PCR is performed using pathogen-specific primers 

• PCR reaction products are analyzed by gel 
electrophoresis 

• If pathogen is present in the specimen an amplified 
DNA band of specific molecular mass should appear 
on the electrophophoregram. 

 



• Theoretically a single bacteria or virus could be 
detected using PCR. 

• Closely related microorganisms could be 
distinguished by targeting strain-specific DNA 
regions. 

• More precise methods utilize restriction analysis of 
the PCR fragment or its sequencing. 



Microbiomics 

• Microbiota - A collection or community of microbes. 
Microbiota is studied for environmental, agricultural and 
biomedical applications. 

• In order to study microbiota total DNA from the 
specimen is sequenced using next-generation methods 

• If specimen comes from human then human DNA 
sequences are excluded. 

• Microorganisms are detected and identified by presence 
of specific DNA sequences called DNA markers. 



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 



DNA profiling (fingerprinting) 

• DNA profiling is the process of determining an 
individual's DNA characteristics, called a DNA profile, that 
is very likely to be different in unrelated individuals, 
thereby being as unique to individuals as are fingerprints. 

• Used as a forensic technique in criminal investigations to 
identify an unidentified person or whose identity needs 
to be confirmed, or to place a person at a crime scene or 
to eliminate a person from consideration  

• Also used in in parentage testing and in genealogical 
research  



• DNA profiling uses repetitive ("repeat") 
sequences that are highly variable, called 
variable number tandem repeats (VNTRs), in 
particular short tandem repeats (STRs), also 
known as microsatellites, and minisatellites.  



Variations of VNTR allele lengths in 6 individuals. 









Single-nucleotide polymorphisms (SNPs) 





Example – hereditary hemochromatosis 





• Methodology: DNA is isolated from peripheral 
blood and is analyzed for two (2) mutations in the 

    HFE gene, which have been associated with 
hereditary hemochromatosis. The analysis is 
performed by restrictionanalysis of PCR-amplified 
segments of the HFE gene: 

• C282Y mutation is detected by restriction with 
Rsa1, and 

• the H63D mutation is detected with Mbo1. 



MboI 


