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Legal disclaimer

QIAGEN products shown here are intended for molecular biology applications. These products are not intended for the diagnosis, prevention or 
treatment of a disease.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit instructions for use or user operator manual. 
QIAGEN instructions for use and user manuals are available at www.qiagen.com or can be requested from QIAGEN Technical Services (or your 
local distributor).
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3

Brief introduction to dPCR

QIAGEN dPCR solutions for monitoring of microbes

Transfer from qPCR to dPCR

Food monitoring: Case study with E. coli

Summary and discussion
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Digital PCR is an excellent tool for monitoring microbes
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Absolute target quantification

No need for references or standard curves

Fast and easy dPCR workflow

Results within 2 hours

Superior precision

Detects very small fold-change differences

Increased sensitivity

Detects low-abundance targets

High reproducibility

Eliminates amplification-efficiency bias

Multiplexing

Parallel quantification of multiple targets

Top 

benefits
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Digital PCR – from positive partitions to absolute quantification

Partitioning and end-point PCR
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QIAGEN solutions for microbe monitoring using dPCR
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>800 wet-lab tested catalog

assays

including plant-associated microbes

Optimized mastermixes

for RNA/DNA targets, multiplexing and ultra-
clean conditions

Custom Assay Design Tool

for custom assay design of bacterial, fungal
and viral targets



QIAGEN solutions for microbe monitoring using dPCR
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>800 wet-lab tested catalog

assays

including plant-associated microbes

Optimized mastermixes

for RNA/DNA targets, multiplexing and ultra-
clean conditions

Custom Assay Design Tool

for custom assay design of bacterial, fungal
and viral targets

• Probe-based assays for the detection of 
bacterial, fungal, parasitic, viral, antibiotic 
resistance and virulence factor genes

• Selectable fluorophores (FAM, HEX, 
ROX, TAMRA, Cy5, ATTO700) for 
multiplexing using a mix-and-match 
approach

• Assays available in GeneGlobe 
(geneglobe.com)

• QIAcuity Probe PCR Kit for dPCR of 
DNA targets & QIAcuity UCP Probe 
PCR Kit for dPCR of DNA targets in ultra 
clean setups

• QIAcuity OneStep Advanced Probe Kit 
for one-step RT dPCR of RNA and 
RNA+DNA targets with increased 
inhibitor tolerance

• QIAcuity High Multiplex Probe PCR 
Kit for challenging samples, dPCR and 
multiplexing beyond five targets

• Target selection based on taxonomy ID 
or scientific name

• Optimized design algorithm based on 
16S (bacteria), ITS (fungi) and pre-
defined genome regions (virus)

• Off-target prediction among closely 
related species



Adaptation of qPCR assays to dPCR is easy
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HDAC3

Histone 

deacetylase 3

CDKN2A

Cyclin dependent 

kinase inhibitor 2A

UBE2D2

Ubiquitin 

conjugating 

enzyme E2 D2

Supplier 1 Supplier 2 Supplier 3

10 ng cDNA 0.1 ng cDNA NTC 10 ng cDNA 0.1 ng cDNA NTC 10 ng cDNA 0.1 ng cDNA NTC

Probe-based gene expression assays from three alternative suppliers are compatible with QIAcuity dPCR

• 96 probe-based gene expression assays from three suppliers were tested in combination with the QIAcuity Probe PCR Kit 

• Included are 10 reference assays for normalization of gene expression

• All 96 assays worked with the supplier-recommended oligo concentrations and the QIAcuity standard cycling protocol for probe assays



Case study with E. coli – Study Design
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Minced beef E. coli spike-in
200 cells

Stomacher Bags 
with growth media

Cultivation @ 37° C

Sampling of 1 mL
after 2/4/6/10/24 h

DNA prep

+/-

EXTRACTION dPCR

Extracted
DNA

Template 
spike-in

dPCR

4-plex of 4 assays for:

- E. coli 16S (HEX)

- Target 1 (FAM)

- Target 2 (ROX)

- Internal Control QNIC (Cy5) 

Gblock with 3 
targets (T1, T2 

and QNIC)

5 timepoints

+/- E. coli 
spike-in

+/-



Target 1

E.coli

Target 2

QN  IC

Case study with E. coli – results
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Detection of spiked-in E.coli after 4 hours of cultivation with potential for earlier detection with targeted assay

2 h 4 h 6 h 10 h 24 h
NTC

LB+ M+ M- LB+ M+ M- LB+ M+ M- LB+ M+ M- LB+ M+ M-

2 h 4 h 6 h 10 h 24 h

LB+ M+ M- LB+ M+ M- LB+ M+ M- LB+ M+ M- LB+ M+ M- NTC



Case study with E. coli – Study Results
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Accurate calculation of linked target loci for up to 6 targets
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2D scatterplot

Linkage analysis of multiple targets

➢ Calculation using multiple occupancy data output

➢ Advanced algorithm to account for partitions with 
multiple separate templates

➢ Can also be used for determination of template
integrity



One more thing – direct analysis of E. coli cultures/cells in dPCR
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Direct dPCR of E. coli cells distributed in partitions of the nanoplate is possible but requires optimization(s)

Minced beef E. coli spike-in

Stomacher Bags 
with growth media

Cultivation @ 37°C

Sampling of 1ml
after 1/2/4/6/10h

DNA prep

+/-

EXTRACTION dPCR directly from E. coli cells

K6K7K8 NTC
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Accurate
Absolute quantification 
of target molecules

Sensitive
Can detect low 
numbers of your target

Rapid
Detection in two hours

Amenable to routine
testing with QIAcuity 
Four and Eight

Multiplex
Up to 12 targets 
in one reaction

Combine up to 10 DNA 
and RNA targets with 
the QIAcuity OneStep 
Advanced Probe Kit 

Benefits of dPCR 
for food monitoring 
using the QIAcuity 
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Thank you for your attention. Questions?
Trademarks: QIAGEN®, Sample to Insight®, QIAcuity®, AllPrep®, GeneGlobe®, DNeasy® (QIAGEN Group); Cy5® (GE Healthcare); FAM , HEX  (Life 
Technologies Corporation); ROX  (Thermo Fisher Scientific or its subsidiaries).Registered names, trademarks, etc. used in this document, even when not 
specifically marked as such, may still be protected by law. QPRO-10244 © 2025 QIAGEN, all rights reserved.


	Folie 1: Evaluating digital PCR for food monitoring: A case study with E. coli
	Folie 2: Legal disclaimer
	Folie 3: Agenda
	Folie 4: Digital PCR is an excellent tool for monitoring microbes 
	Folie 5: Digital PCR – from positive partitions to absolute quantification 
	Folie 6: QIAGEN solutions for microbe monitoring using dPCR
	Folie 7: QIAGEN solutions for microbe monitoring using dPCR
	Folie 8: Adaptation of qPCR assays to dPCR is easy
	Folie 9: Case study with E. coli – Study Design
	Folie 10: Case study with E. coli – results
	Folie 11: Case study with E. coli – Study Results
	Folie 12: One more thing – direct analysis of E. coli cultures/cells in dPCR
	Folie 13: Benefits of dPCR for food monitoring using the QIAcuity 
	Folie 14: Thank you for your attention. Questions?

