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●Nucleic Acid Hybridization:  

   If a double-stranded molecule of DNA is subjected to heat, the 

complementary strands will separate as the hydrogen bonds between the 

bases break. If the single strands are then cooled slowly, they will reunite 

to form a double-stranded molecule identical to the original double 

strand. (This reunion occurs because the single strands have 

complementary sequences.) When this technique is applied to separated 

DNA strands from two different organisms, it is possible to determine the 

extent of similarity between the base sequences of the two organisms. 

This method is known as nucleic acid hybridization. The procedure 

assumes that if two species are similar or related, a major portion of their 

nucleic acid sequences will also be similar. The procedure measures the 

ability of DNA strands from one organism to hybridize (bind through 

complementary base pairing) with the DNA strands of another organism. 

The greater the degree of hybridization, the greater the degree of 

relatedness. Similar hybridization reactions can occur between any 

single-stranded nucleic acid chain: DNA-DNA, RNA-RNA, DNA-RNA. 

An RNA transcript will hybridize with the separated template DNA to 

form a DNA-RNA hybrid molecule. Nucleic acid hybridization reactions 

are the basis of several techniques that are used to detect the presence 

of microorganisms and to identify unknown organisms.  

 

 



●Southern Blotting:  

   Nucleic acid hybridization can be used to identify unknown 

microorganisms by Southern blotting. In addition, rapid identification 

methods using DNA probes are being developed. One method involves 

breaking DNA extracted from Salmonella into fragments with a 

restriction enzyme, then selecting a specific fragment as the probe for 

Salmonella. This fragment must be able to hybridize with the DNA of all 

Salmonella strains, but not with the DNA of closely related enteric 

bacteria.  

●DNA Chips:  

An exciting new technology is the DNA chip, or microarray, which can 

quickly detect a pathogen in a host or the environment by identifying a 

gene that is unique to that pathogen. The DNA chip is composed of DNA 

probes. A sample containing DNA from an unknown organism is labeled 

with a fluorescent dye and added to the chip. Hybridization between the 

probe DNA and DNA in the sample is detected by fluorescence. 

●Ribotyping and Ribosomal RNA Sequencing:  

   Ribotyping is currently being used to determine the phylogenetic 

relationships among organisms. There are several advantages to using 

rRNA. First, all cells contain ribosomes. Second, RNA genes have 

undergone few changes over time so all members of a domain, phylum, 

and, in some cases, a genus, have the same “signature” sequences in their 

rRNA. The rRNA used most often is a component of the smaller portion 

of ribosomes. A third advantage of rRNA sequencing is that cells do not 

have to be cultured in the laboratory. DNA can be amplified by PCR 

using an rRNA primer for specific signature sequences. The amplified 

fragments are subsequently cut with one or more restriction enzymes and 



separated by electrophoresis. The resulting band patterns can then be 

compared. Then the rRNA genes in the amplified fragments can be 

sequenced to determine evolutionary relationships between organisms. 

This technique is useful for classifying a newly discovered organism to 

domain or phylum or to determine the general types of organisms present 

in one environment. More specific probes are needed to identify 

individual species, however. 

 


