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Background

• Probiotics are live 

microorganisms which 

are thought to provide 

health benefits.

• Probiotic products are 

labeled with the number 

of cells present at the 

time of manufacture.



Objective

• Develop an assay which can be 
used to quantify the number of 
specific lactic acid bacteria 
present in specific probiotic 
products.
–This process involves isolating genomic 

DNA (gDNA) from the samples and then 
running the DNA through a quantitative 
polymerase chain reaction (qPCR).



Key Terms

• gDNA – genomic DNA, the DNA from the 

genome of an organism.

• PCR – polymerase chain reaction, 

amplifies a specific short target sequence 

of DNA, doubling it every time. 



Key Terms

• qPCR – quantitative polymerase chain 

reaction

– The DNA amplification produces fluorescence

– Amount of fluorescence is proportional to 

amount of amplified DNA.  

– Allows researchers to monitor the 

amplification of a targeted DNA sequence in 

real time as the reaction is taking place. 



Methods

1. Grow a 25 mL overnight culture of bacteria in 

MRS at 35 °C.



Methods

2. Spike 10% dextrose with cells and conduct 

serial dilution: 1 × 109 to 1 × 105



Methods

3. Isolate genomic DNA from the serial dilutions

4.  Optimization of cell lysis (gram positive)
Lysozyme

Proteinase K

Cell Disruption by bead beating 



Cell Lysis Results 

Comparing pretreatments for gram-positive bacteria (Pediococcus acidilactici): Lysozyme and 

Proteinase K and  cell disruption by bead beating. There was a significant difference between 

cell disruption treatments (p = 0.05407), but no significant difference between the 

pretreatments with and without enzymes (p = 0.8537). 
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5. Conduct qPCR (TaqMan) on the serial dilutions



6.  Create a standard curve to enumerate the cells 

in an unknown sample



Results: qPCR Amplification Curves

Amplification plot for Lactobacillus plantarum and lyophilized 

cell samples of unknown composition. Results show there is a 

high level of amplification in the lyophilized samples. 



Results: qPCR Standard Curve 

with unknowns

Standard curve for Lactobacillus plantarum and lyophilized cell 

samples of unknown composition. Results show there is a high level of 

Lactobacillus plantarum bacteria in the lyophilized samples.



Bacillus amyloliquifaciens

Lactobacillus plantarum

Results: All qPCR Standard Curves

Pediococcus pentosaceus



Conclusion

• Long bead beating times result in more 

efficient DNA isolation

• Standard curve protocol for probiotic 

bacteria was established and optimized 

• The results for our unknowns were 

outside our standard curve, so we should 

dilute samples and repeat quantification
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