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• Limiting dilution

– Some reaction contain 0 
templates

• PCR performed as normal 
using standard real-time PCR 
chemistry

• Absolute quantification

– +ve or –ve reactions

– Poisson statistics to account 
for multiple targets per 
partition (> 1)

Split sample 
by dilution

dPCR 20  1 µl reactions

What is Digital PCR?

qPCR 1  20 µl reactions



Advantages

•Does not require standard curve

•Reduced susceptible to inhibitors

•High sensitivity when measuring rare variants

•Very confident low level measurement



Disadvantages

•Complex/not currently automatable

• It’s PCR. So you need to know what to look for

•Limited reaction volume

•Setting thresholds can be challenging (Viruses)



Reference measurement 

procedure?
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Adapted from ISO17511: 2003
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• hCMV extraction protocol and dPCR system 

optimised

• Developed across four national 

measurement institutes
– Slovenia, UK, Belgium, Turkey
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Number Scheme 

Date
Date 

Performed
INSTAND EQA

Schemes

Project dPCR Participants

1 Sep-14 Sep-14 365, 368 InfectMet LGC, NIB, JRC

2 Nov-14 Dec-14 365, 994 InfectMet LGC, NIB, JRC

3 N/A Jun-16 N/A NA LGC

4 Nov-16 Oct-17 349 AMR NIB

5 Mar-17 Jun-17 365, 368 AMR LGC, NIB

6 Jun-17 Sep-17 365 and 4 other samples AMR LGC, NIB

7 Sep-17 Dec-17 365 and 1 other sample AMR NIB

8 Nov-17 Dec-17 365 AMR NIB

9 Mar-18 May-18 365, 368 and 2 other samples AMR LGC, NIB, PTB

Participation in INSTAND hCMV EQA schemes since 2014

JRC - Belgium (EU) NIB - Slovenia

LGC - UK PTB - Germany

IQVDGBDaccredited by



The HIV Life Cycle

DNA

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt_Zbd2_bSAhXJzxQKHXpnCwcQjRwIBw&url=http://www.nature.com/nrmicro/journal/v1/n3/fig_tab/nrmicro772_F1.html&psig=AFQjCNFFT81dKpS9qUfGylXhuj7uCTjv2Q&ust=1490705189485002


Busby et al., Nature Scientific Reports 2017

HIV DNA in HIV +ve/viral load –ve patients
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HIV DNA in HIV +ve/viral load –ve patients



Busby et al., Nature Scientific Reports 2017

HIV DNA in HIV +ve/viral load –ve patients
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Le Système International d'Unités (SI)





2.2.3 Units for dimensionless quantities, also 

called quantities of dimension one
“Another class of dimensionless quantities are numbers that 

represent a count, such as a number of molecules, degeneracy 

(number of energy levels), and partition function in statistical 

thermodynamics (number of thermally accessible states). All of these 

counting quantities are also described as being dimensionless, or of 

dimension one, and are taken to have the SI unit one, although the 

unit of counting quantities cannot be described as a derived unit 

expressed in terms of the base units of the SI. For such quantities, the 

unit one may instead be regarded as a further base unit”.    

SI brochure 8th edn.



• With further development dPCR may offer an important 

alternative to current molecular methods 

dPCR as a reference measurement procedure for 
viral detection and quantification

• dPCR offers high accuracy (SI traceable) quantitative 

measurement with unprecedented reproducibility

• dPCR could be used as a reference measurement procedure 

to support the use of other molecular methods



Int. J. Mol. Sci. 2014, 15, 21476-21491; doi:10.3390/ijms151121476

WGSdPCRQubit
16S

Wider microbial molecular measurement: Metagenomics
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Thank you 

jim.huggett@lgcgroup.com

Starts in September 2019
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