
Background: Traditional use of PCR for bacterial identification 

involves the use of specific primers for target amplification 

followed by analysis of DNA fragments on a gel. However, 

negative results do not provide information for bacterial 

identification. A novel method for determining the identity of 

bacteria based on digestion of PCR-amplicon gene fragments 

followed by capillary gel electrophoresis with fluorescent 

detection is presented here. Methods: Groups of gram-positive 

cocci bacterial cell lysates are amplified through PCR with 

universal primers. The forward primer is labeled with a 

fluorescent dye while the reverse primer is not labeled. The 

amplified product is cleaved by a proprietary reagent kit SNAP71, 

which selectively cuts the PCR product at G and A positions. The

fragments are then separated by a multiplexed capillary gel 

electrophoresis system equipped with fluorescence detection. 

Results: A sequencing-like pattern is generated from the 

separation. The patterns are compared to known databases for 

microorganism identification. The resolution of the method is 

such that it can be used to detect single base pair mutations. 

Pathogens such as Staphylococcus aureuscould be distinguished 

from coagulase-negative staphylococci. Conclusion: The results 

of this study suggest that this method could be used to easily 

determine the identity of most clinically important bacteria. The 

ease of reaction and high resolution of separation with 

multiplexed capillary gel electrophoresis make this an attractive 

candidate for high-throughput microbial identification.

DNA Extraction :

DNA was extracted and purified (ChargeSwitch®) from single 
colonies of overnight growth of several species of 
Staphylococcus. 

DNA profiling method:

Commercially available PCR mastermix (Promega Corporation, 
Madison, WI) was diluted to 1x with nuclease free water.  A primer 
pair (sequence in public domain), one labeled with a fluorescent tag, 
was added to the mastermix.  Purified DNA was added to the PCR 
mastermix and placed in the thermocycler.  Purchased DNA was 
used as a control (data not shown).  Amplification conditions were 
used in accordance to the primer pair.  

After amplification, samples were purified using column technology 
(Zymo Research, Orange, CA).  Samples were then placed in a 
chemical reaction for 10 minutes.  Samples were then analyzed on
the DNA PROfiler system (Advanced Analytical, Ames, IA)  and 
software provided an electropherogram for interpretations (Figures 1
& 2).  

• All isolates confirmed as matches against the GenBank database 

• Rapid, reliable, reproducible results within 4 hours – after DNA 
extraction

• Staphylococcusisolates differentiated using four different primer 
pairs (results for two primer pairs shown)

• Faster and more accurate identification compared to traditional 
biochemical testing

• Inability of phenotypic identification to identify some species and 
subspecies isolates of Staphylococcus (data not shown)
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Next StepsNext Steps

• Develop software to interpret patterns

• Build library using clinically relevant samples

• Integrate and fully automate system 

Staphylococcus DNA PROfiling with rpoB gene sequence
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Bacterial Cultures: Staphylococcus aureus subsp aureusATCC®

13301™; St. epidermidisATCC® 12228™; St. capitis subsp
capitis ATCC® 35661™; St. capitis subsp ureolyticusATCC®

49324™; St. lugdunensisATCC® 49576™; St. warneriATCC®

27836™; St. saprophyticusATCC® 15305™; St. cohnii subsp
cohnii ATCC® 29972™; St. cohnii subsp ureolyticusATCC®

49331™; St. capraeATCC® 35538™; St. intermediusATCC®

29663™; St. schleiferi subsp coagulansATCC® 49545™; St. 
schleiferi subsp schleiferiATCC® 43808™; St. simulansATCC®

27851™

Products: ChargeSwitch® gDNA Mini Bacteria Kit, Invitrogen
Corporation, Carlsbad CA; ID 32 STAPH, BioMerieux®; 
Detection System:  DNA PROfiler, Advanced Analytical 
Technologies, Inc.
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Staphylococcus DNA PROfiling with tuf gene sequence
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Figures 1 & 2: Electropherogram results of Staphylococcusspecies analyzed with the DNA PROfiler system and two different primer pairs..  
The letters above the electropherograms are the corresponding GenBank designations for that particular strain.

Figure 1: Figure 2:
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