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Overview of qPCR
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History

● Evolution of classic Polymerase 
Chain Reaction (PCR) developed in 
the 1980’s – quantitative or real-
time PCR utilizes primers/probes or 
dyes in conjunction with PCR 
reactions to detect product 
formation at the end of each PCR 
cycle instead of at the end of all 
cycles.

● Ability to determine the number of 
copies of DNA molecules present 
before PCR by monitoring the 
progress of the PCR reaction as it 
occurs (in real time)

● Used in many different applications
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qPCR Overview
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● qPCR reactions are characterized by the 
point in time during cycling when 
amplification of a target is first detected 
rather than the amount of target 
accumulated after a fixed number of 
cycles.

● The higher the starting copy number of 
the nucleic acid target, the sooner a 
significant increase in fluorescence is 
observed.

● Able to obtain absolute quantitation of an 
unknown sample by comparing to a 
previously determined standard curve 
created using nucleic acid concentrations 
quantified by independent means (A260
measurement converted to number of 
copies using the molecular weight of the 
DNA)

Figures from Fisher Scientific qPCR Handbook



qPCR Overview
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●Two types of detection are commonly used 

o SYBR Green dyes

• Dye binds to DNA minor groove

• More fluorescence when bound vs. unbound

• Low specificity, so post-analysis melting curves are frequently used

o TaqMan probes

• Sequence specific probe binds between two PCR primers

• 5’ exonuclease activity of the polymerase “chews” off Reporter dye, releasing it from the Quencher and 
increasing fluorescence 

Figures from Fisher Scientific qPCR Handbook



qPCR for Probiotic Enumeration
● Ability to perform absolute quantitation to the strain-level 

(ng DNA/g or ml)

● Single nucleotide polymorphisms (SNP) analysis used to 
create strain-specific primers and probes to use in qPCR 
reactions.

● Creating standard curves between Ct values and 
logarithmic DNA concentration or between Ct values and 
logarithmic cell density required.  

● Target strain spiked in finished product matrix that 
includes other probiotic strains and standard curve 
established to measure resistance of the assay to 
interference from other strains and substrates

● Assayed by diluting sample (i.e. 104 to 108 cells) and 
extracting nucleic acid from the range of dilutions, and 
PCR reactions performed. Use Ct values to calculate the 
log(cell density) from the standard curve and perform 
equation to obtain representative CFU/g value. 
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Benefits and Drawbacks of qPCR
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Key Benefits
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Can directly correlate to colony forming units

Increase dynamic range of detection

Strain-specific (inability 
for this specificity with 

plate counts)

Short time to results 
(hours versus days)

Potential for high-
throughput once 
curves created

Higher accuracy, more 
precision compared to 

plate counts



Drawbacks

Standard curves needed

In order for absolute quantification to occur, samples must be compared to a known 
standard dilution series

Standard curves need to be from similar target organism and matrix

Reaction efficiency can affect quantification

(All differences in reaction efficiencies between targets, 
wells, or matrices will be exponentially amplified)

Can’t distinguish between 
live and dead cells

(Use dye to block 
amplification in dead cells)

Not a one-size-fits-all 
approach for probiotic 

enumeration
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Figures from Fisher Scientific qPCR handbook



Differences between dPCR and qPCR
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qPCR vs dPCR Comparison Overview
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quantitative PCR digital PCR

Output Ct or ΔCt Copies per µL

Throughput 96+ 8-96

Multiplex Up to 6 signals Up to 2 signals

Standard curves needed yes no

Cost $ $$

Results affected by PCR 

efficiency
yes no



qPCR vs dPCR Precision Comparison

• qPCR has variable precision and 
accuracy depending on the quality of 
the standard curves

• Rel. SD of <25% are generally accepted

• dPCR advertises +/- 10% at 95% 
confidence interval

• Others report lower levels on pure 
organisms depending on the type of 
dPCR

• Chip-based dPCR shows ~3-5% rel. SD

• Droplet-based dPCR shows 1.5-3% rel. SD Hindson, C., Chevillet, J., Briggs, H. et al. Absolute quantification by droplet digital PCR versus analog real-time PCR. Nat Methods 10, 1003–1005 

(2013). https://doi.org/10.1038/nmeth.2633
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Case Studies
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Case Study 1
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Case Study 2
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Case Study 2
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Thank You

andrzejbenkowski@eurofinsus.com

+1 (608) 949-3022
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