
Introduction
Digital PCR (dPCR) is considered the gold standard for rAAV genome quantifcation and plays 
a crucial role in monitoring improvements in virus production. Additionally, quantification of 
multiple targets along the rAAV genome enables assessment of genome integrity in the same 
dPCR run. Generating reliable and reproducible results with dPCR is essential - not only for 
comparing different samples within a single run but also for ensuring consistency across 
different runs, time points, and operators.
 
However, to achieve accurate measurements, standardized  and  gentle  handling  of  samples  
during DNAse treatment, capsid lysis, and dilution is critical. We observed DNA fragmentation 
after capsid lysis is signifcantly affecting integrity assessment, leading to underestimation of 
intact genomes. 

To address this, we developed an automated robotic workflow using the BMS Myra that covers 
DNA digestion, capsid lysis, sample-specifc dilutions, and the final dPCR reaction preparation. 
Our protocol allows for multiplexing with genome-specifc dPCR assays suitable for direct 
processing on the QIAcuity instrument for rAAV quantification and genome integrity 
assessment.

Assessment of an Automated, Multi-dimensional Digital PCR Workfow for the Rapid 
Evaluation of Recombinant AAV Genome Integrity
+ Presenting author: thierry.schuepbach@newbiologix.com, NewBiologix SA, Epalinges, Switzerland

J Stolte, T Schuepbach, L Nanni, A Félix, I Fisch, E Guzman and N Mermod

Assessments

Robotic workflow

Results

Human vs. Robot Performance rAAV Quantification and IntegrityAccuracy of Genome Integrity Assessment

Three different rAAV samples were diluted and measured to 
compare the performance of the Myra robot versus a trained 
operator.
 
We observed no differences between the robot and the operator 
within the normal range of deviation observed in previously 
performed dPCR assays (around 10%)  

A transgene cassette encoding EGFP flanked by rAAV ITRs was digested with restriction enzymes to 
separate the DNA into three fragments corresponding to the CMV promoter, EGFP coding sequence, and 
polyA signal — each targeted by dPCR assays. The fragmented DNA was then mixed with intact (non-
fragmented) DNA at defined ratios, ranging from 0% to 100% fragmentation in 10% increments.

Our results show accurate percentages of intact DNA across all ratios, which correlate consistently with 
estimated values in both 2 target (2D) and 3 target (3D) dPCR.  

Figure 1. a) Table with quantification of three independent rAAV samples in copies/mL. dPCR 
quantification was performed either by a trained operator or the Myra robot. b) The difference in 
quantifications measured by a trained operator vs the Myra robot over different dilution factors.  

Figure 2. a) Sample preparation for ratios of intact vs fragmented DNA. b) Theoretical results for 2D (2 targets) and 3D (3 targets) dPCR in a 50%
mixture. c) Estimated vs detected percentages of the prepared sample ratios in 2D and 3D dPCR assays.  
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a) rAAV quantification in independent samples
a) 

a) Concentration of purified rAAV diluted pre- and/or post sample treatment

b) Difference in quantification over several dilutions

b) rAAV quantification and genome integrity 

Figure 3. a) Table with raw concentrations of the same rAAV sample before or after sample treatment (DNAse and capsid 
lysis) over several dilutions. b) The final quantification and genome integrity of the same rAAV sample over several 
dilutions before or after sample treatment. 

b) 

c) 

A single rAAV sample was diluted to 1.78x1011 copies/mL and then further serially 
diluted in a matrix using the Myra robot before and after sample treatment (DNAse 
treatment/capsid lysis). This was done to determine quantification and integrity 
consistency across sample dilutions before or after sample treatment. 
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Conclusions

Consistent genome and integrity 
quantification across dilutions 
performed before or after capsid lysis, 
confirming method accuracy.

Reduced hands-on time and ensured full 
traceability via automated logging. Results 
matched those from manual processing.

2D and 3D dPCRs reliably quantified intact-to-
fragmented DNA ratios. As fragmentation can 
occur during sample treatment, a robotic approach 
may minimize variability in integrity assessments. 
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