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●Fluorescent In Situ Hybridization (FISH):  

Fluorescent dye-labeled RNA or DNA probes are used to specifically 

stain microorganisms in place, or in situ. This technique is called 

fluorescent in situ hybridization, or FISH. Cells are treated so the 

probe enters the cells and reacts with target DNA in the cell (in situ). 

FISH is used to determine the identity, abundance, and relative activity of 

microorganisms in an environment and can be used to detect bacteria that 

have not yet been cultured. Using FISH, a tiny bacterium, Pelagibacter 

(pel-ajʹ ē-bak-tėr), was discovered in the ocean and determined to be 

related to the rickettsias. As probes are developed, FISH can be used to 

detect bacteria in drinking water or bacteria in a patient without the 

normal 24-hour or longer wait required for culturing the bacteria.  

●Putting Classification Methods Together:  

   Morphological characteristics, differential staining, and biochemical 

testing were the only identification tools available just a few years ago. 

Technological advancements are making it possible to use nucleic acid 

analysis techniques, once reserved for classification, for routine 

identification. Information obtained about microbes is used to identify 

and classify the organisms. Two methods of using the information are 

described on the facing page. 

 

 

 

  



●Dichotomous Keys:  

   Dichotomous keys are widely used for identification. In a dichotomous 

key, identification is based on successive questions, and each question 

has two possible answers (dichotomous means cut in two). After 

answering one question, the investigator is directed to another question 

until an organism is identified. Although these keys often have little to do 

with phylogenetic relationships, they are invaluable for identification. For 

example, a dichotomous key for bacteria could begin with an easily 

determined characteristic, such as cell shape, and move on to the ability 

to ferment a sugar.  

●Cladograms:  

   Cladograms are maps that show evolutionary relationships among 

organisms (clado- means branch). Each branch point on the cladogram is 

defined by a feature shared by various species on that branch. 

Historically, cladograms for vertebrates were made using fossil evidence; 

however, rRNA sequences are now being used to confirm assumptions 

based on fossils. As we said earlier, most microorganisms do not leave 

fossils; therefore, rRNA sequencing is primarily used to make cladograms 

for microorganisms. The small rRNA subunit used has 1500 bases, and 

computer programs do the calculations.  

1- 2Two rRNA6sequences are aligned, and 

2- 3the4 percentage of 1similarity between the sequences is 

calculated. 

3- 4Then6 the horizontal branches are drawn in a length proportional to 

the calculated percent similarity. All species beyond a node (branch 

point) have similar rRNA sequences, suggesting that they arose from 

an ancestor at that node.     


