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●DNA Base Composition: 

   Taxonomists can use an organism’s DNA base composition to draw 

conclusions about relatedness. This base composition is usually expressed 

as the percentage of guanine plus cytosine (G + C). The base composition 

of a single species is theoretically a fixed property; thus, a comparison of 

the G + C content in different species can reveal the degree of species 

relatedness. Each guanine (G) in DNA has a complementary cytosine (C). 

Similarly, each adenine (A) in the DNA has a complementary thymine 

(T). Therefore, the percentage of DNA bases that are GC pairs also tells 

us the percentage that are AT pairs (GC + AT = 100%). Two organisms 

that are closely related and hence have many identical or similar genes 

will have similar amounts of the various bases in their DNA. However, if 

there is a difference of more than 10% in their percentage of GC pairs 

(for example, if one bacterium’s DNA contains 40% GC and another 

bacterium has 60% GC), then these two organisms are probably not 

related. Of course, two organisms that have the same percentage of GC 

are not necessarily closely related; other supporting data are needed to 

draw conclusions about their phylogenetic relationship. 

●DNA Fingerprinting:  

   Determining the entire sequence of bases in an organism’s DNA is 

currently impractical for laboratory identification because of the great 

amount of time required. However, the use of restriction enzymes enables 

researchers to compare the base sequences of different organisms. 

Restriction enzymes cut a molecule of DNA everywhere a specific base 



sequence occurs, producing restriction fragments. For example, the 

enzyme EcoRI cuts DNA at the arrows in the sequence: 

. . . Gꜜ A A T T C . . . 

. . . C T T A Aꜛ G . . . 

   In this technique, the DNA from two microorganisms is treated with the 

same restriction enzyme, and the restriction fragments (RFLPs) produced 

are separated by electrophoresis producing a DNA fingerprint. A 

comparison of the number and sizes of restriction fragments that are 

produced from different organisms provides information about their 

genetic similarities and differences; the more similar the patterns, or DNA 

fingerprints, the more closely related the organisms are expected to be. 

DNA fingerprinting is used to determine the source of hospital-acquired 

infections. In one hospital, patients undergoing coronary-bypass surgery 

developed infections caused by Rhodococcus bronchialis (rō-dō-kokʹ kus 

bron-kēʹ al-is). The DNA fingerprints of the patients’ bacteria and the 

bacteria of one nurse were identical. The hospital was thus able to break 

the chain of transmission of this infection by encouraging this nurse to 

use aseptic technique. This has led to interest in finding a few genes that 

are present in all species and provide a large variation between species. 

Primers for these genes would be used for PCR to produce a DNA bar 

code for each species. 

● Nucleic Acid Amplification Tests (NAATs):  

   When a microorganism cannot be cultured by conventional methods, 

the causative agent of an infectious disease might not be recognized. 

However, nucleic acid amplification tests (NAATs) can be used to 

increase the amount of microbial DNA to levels that can be tested by gel 

electrophoresis. NAATs use PCR, reversetranscription PCR, and real-

time PCR. If a primer for a specific microorganism is used, the presence 

of amplified DNA indicates that microorganism is present. In 1992, 



researchers used PCR to determine the causative agent of Whipple’s 

disease, which was previously an unknown bacterium now named 

Tropheryma whipplei (trōʹ fėr-ē-mäwhipʹ plē-e). Whipple’s disease was 

first described in 1907 by George Whipple as a gastrointestinal and 

nervous system disorder caused by an unknown bacillus. No one has been 

able to culture the bacterium to identify it, and thus PCR provides the 

only reliable methods of diagnosing and treating the disease. In recent 

years, PCR made possible several discoveries. For example, in 1992, 

Raul Cano used PCR to amplify DNA from Bacillus bacteria in amber 

that was 25 to 40 million years old. These primers were made from rRNA 

sequences in living B. circulans to amplify DNA coding for rRNA in the 

amber. These primers will cause amplification of DNA from other 

Bacillus species but do not cause amplification of DNA from other 

bacteria that might have been present, such as Escherichia or 

Pseudomonas. The DNA was sequenced after amplification. This 

information was used to determine the relationships between the ancient 

bacteria and modern bacteria.  PCR was used in 1994 to identify the 

causative agent of a new tickborne disease (human granulocytic 

ehrlichiosis) as the bacterium Ehrlichia chaffeensis (ėrʹ lik-ē-ä chafʹfē-

en-sis). 

 

 


