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Tips and trick in dPCR

Mikael Kubista

Institute of Biotechnology, Czech Academy of Sciences, University of Gothenburg & MultiD Analyses AB,

Sweden

The world changed one Friday night in the spring 1983 at mile marker 46.7 on Highway 128 heading toward
Mendocino, California, when Kary Mullis, then a chemist with the biotech company Cetus, conceived a chemical reaction to
reproduce DNA virtually an infinite number of times. PCR was born. In 1993 Russ Higuchi, then at Roche, invented
serendipitously real-time PCR. A year earlier Alec Morley at Flinders University described quantification by limited dilutions,

which we know today as digital PCR.

In my talk | will present key inventions and strategies for implementing reliable dPCR analysis in diagnostics and the
development of cell and gene therapies, including the MIQE and dMIQE guidelines, CEN and I1SO standard documents and
the Good Laboratory Practice (GLP) ongoing implementations. | will also compare gPCR and dPCR discussing the

advantages and limitations of the two technologies recommending when one or the other is preferred.
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digital PCR applications for cell and gene therapy -

standardization for a high-quality process development

Dr. Francesca Di Pasquale
QIAGEN, Director R&D ¢ dPCR Applications Development

Cell and gene therapies seek to target previously untreatable diseases at their source using individualized treatments.
However, developing safe and effective cell and gene therapies requires strict monitoring at all stages of the development
process. Adeno-associated virus (AAV) has turned into a primary modality for efficient gene therapy applications. The process
of generation and purification of the viral vectors require precise quality control to enable safe and reliable dosing during
clinical studies or patient care. The ability to accurately and reproducibly quantify vector titers is essential for safe and effective
AAV-based gene therapies. Digital PCR enables absolute quantification with unprecedented precision and a higher tolerance
towards inhibitors without the need for any standards. Additionally, more than one region of interest can be quantified at once

leading to further information on genome intactness.

Besides AAV genome quantification, the determination of potential impurities is crucial. Manufacturers of biologics use
different approaches to show, for example, low residual host cell DNA (HCD) or Mycoplasma contaminants throughout the
production process and final substance. Levels of HCD must not exceed levels established by regulatory authorities, hence,
HCD monitoring is an important step in the process of manufacturing since potential carryover poses a safety concern. Here

we layout a dPCR-based streamlined workflow for impurity quantification with increased precision and robustness.
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QlAcuity ZFU = CRISPR/Cas3 &/ LREDIRH &
E& I AsE

EHEER K
cau Rt HRMREG HRMRLL I

C4U #XE#EE CRISPR/Cas3 VAT LDEEGREBKT /N4 TVITHD, H#E0D CRISPR/Cas3
DRTLE, — RIS/ LHREE(CRISPR/CasQ) ELLERL T/ LE—ARITHE kb HISELVSHFHER T 5,

7 LRI S DRETARAOBR TS, AMHES/ ARENED DERMICHIT HTEAK
HENTINS, BHTIE, CRISPR/Cas3 VAT AIZKBIEHLY / LML, B 5 BORATO—TEM
TS/ LAE—$E R AR QlAcuity EOBFIMEISERL. B2 DREET =,

AtZF—TIL, QlAcuity ZALV= CRISPR/Cas3 4/ LIREHRKX DT ¥S5925/E—a> DFERIZH
Z EBEEICAICAIT I —RRETAELTEEANTET OE NEE R RELI-ABIERERBNT 5,



