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Abstract

Gene expression measurements detailing mRNA quantities are widely employed in molecular biology and are increasingly
important in diagnostic fields. Reverse transcription (RT), necessary for generating complementary DNA, can be both
inefficient and imprecise, but remains a quintessential RNA analysis tool using gPCR. This study developed a Transcriptomic
Calibration Material and assessed the RT reaction using digital (d)PCR for RNA measurement. While many studies
characterise dPCR capabilities for DNA quantification, less work has been performed investigating similar parameters using
RT-dPCR for RNA analysis. RT-dPCR measurement using three, one-step RT-gPCR kits was evaluated using single and
multiplex formats when measuring endogenous and synthetic RNAs. The best performing kit was compared to UV
quantification and sensitivity and technical reproducibility investigated. Our results demonstrate assay and kit dependent
RT-dPCR measurements differed significantly compared to UV quantification. Different values were reported by different kits
for each target, despite evaluation of identical samples using the same instrument. RT-dPCR did not display the strong inter-
assay agreement previously described when analysing DNA. This study demonstrates that, as with DNA measurement, RT-
dPCR is capable of accurate quantification of low copy RNA targets, but the results are both kit and target dependent
supporting the need for calibration controls.
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« Retrovirus (single stranded RNA genome)

* Quantified clinically:
= Guide treatment
= Monitor resistance

« Measured internationally as copies(lU)/ml blood, plasma, serum

= <50->100,000 copies/ml
= RT-gPCR
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Comparison of Reverse Transcriptase choice (LTR/GAG assay)
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Comparison of Reverse Transcriptase choice (LTR/GAG assay)
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Synthetic gene fragment ‘UB49’
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@PTB Materials for full analytical workflow
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HIV-1 RNA Extraction Results
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BEPIB  HIV-1 (RNA) Ringtrial 2019

L2 INSTAND
» HIV-1 (RNA) Virus Genome Detection Program (360)

» Additional HIV-1 (RNA) Training Program (382)
» PTB and LGC participated using dPCR

» Other 140 laboratories used gPCR

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
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Acceptance range £log(0.6) for HIV Rili-BAEK
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BEPIB  HIV-1 (RNA) Ringtrial 2019

Acceptance range £log(0.6) for HIV Rili-BAEK

1000000
100000
e
S~ [ )
.ﬁ 10000 o
Q H
(@] Consensus
© [ )
; 1000 o e ° e PTB
feiy [ ]
= ® NML
°
100 o °
°
)
10
1 2 3 4 5 6 7 8
EQA material

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute



BEPIB  HIV-1 (RNA) Ringtrial 2019

Acceptance range £log(0.6) for HIV Rili-BAEK

1000000
100000
[ ]
T— O
S ®
\ H
g 10000
= (]
o
o o [} L Consensus
O o )t
A 1000 e PTB
> [
E L4 : ® NML
100 Py
10
1 2 3 4 5 6 7 8
EQA material

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute



Conclusion

« dPCR shows good potential as a reference measurement
procedure for HIV-1 RNA quantification

* Further work is required to explore impact of
* Instrument
« Assay (PCR & RT)
« Sequence complexity
« Continue and expand assessment of pre analytical steps
« Sltraceable orthogonal comparisons

&



P199 —HIV-1 RNA

e Stakeholder relevance

— Viruses (e. g. HIV, Hep C) pose a global problem with severe
health effects

— HIV-1 viral load monitoring is directly relevant to clinical
management of patient treatment

* Proposed study plan (Duration: Sept 2018 —March 2020)
— Three materials:

1. Low concentration genome fragment
2. High concentration genome fragment for orthogonal Sl traceable verification
3. Low concentration whole genome material

e Coordinator: LGC with NIBSC contribution
e 13 NMls participating. Results presented April 2020
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Explore the role of dPCR in ensuring
traceability in laboratory medicine

Official Journal of the European Union

REGULATION (EU) 2017/746 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 5 April 2017
on in vitre diagnostic medical devices and repealing Directive 98/79/EC and Commission Decision 2010/227/EU
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