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Residual DNA Quantitation in Moderna mRNA 
Vaccines by qPCR. 
Purpose 
This document describes the method used for quantitating residual DNA in Spikevax mRNA vaccines by 
qPCR. The majority of the method is copied verbatim from an in-process control method provided under 
commercial in confidence arrangements and should not be distributed beyond the HPRG. 

Scope 
This method is applicable to all presentations of Moderna Spikevax released prior to October 2023. Before 
extension of the method to test future presentations, the sponsor’s in process control test method must be 
evaluated to confirm that the molecular weight of the linearised plasmid reference material has not changed 
from that used in the original test method and subsequent method verification studies (D23-3732273) 

Responsibility 
This method governs the appropriate application of rDNA testing methods by PCR Unit members of the 
Laboratories Branch Biotherapeutics Section. Ongoing maintenance of this method document is the 
responsibility of the PCR Unit Manager and Team Leader 

Procedure/Policy 
The method here presented is an implementation of Moderna SOP-1020, with minor modifications to the 
method  accommodate our laboratory equipment and reagents. 

The primary means in which our implementation differs from SOP-1020 is in the use of a 
 reference material for the construction of quantitative standard curves. Further minor 

differences arise in the experimental qPCR templates used for our qPCR systems and in the way in which 
the data is processed as described here. 

Details of standard curve dilutions using our ssDNA reference material are detailed prior to a verbatim 
reproduction of the original SOP-1020, along with the unmodified sample dilution and reaction mixture 
preparation details which are reiterated for the reader’s convenience. 
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Synthetic ssDNA reference material 

SOP-1020 has been verified for use with an alternate reference material which is a synthetic ssDNA 
oligonucleotide bearing the sequence that is targeted by amplification with the primers and probe.  
The genetic sequence of this reference material is: 

 
The yield of oligonucleotide is determined spectrophotometrically at the time of synthesis and is expressed 
in µg and nmol units. This reference material is resuspended according to the manufacturer’s instructions to 
make a  master stock dilution, which is retained at -20°C. 

From this master stock dilution, working aliquots are prepared by serial  dilution to form the following 
concentrations. These concentrations have been determined so that the standard curve reactions prepared 
during testing will have a number of gene target copies equivalent to the number of gene target copies 
present in standard curve reactions prepared with  as per SOP-1020.  
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Original In-Process Control Method – Moderna SOP-1020 
The following is unmodified presentation of the original Moderna SOP-1020, which was provided 
under commercial in confidence arrangements and is not to be distributed beyond the HPRG. 

1.0 PURPOSE 
The purpose of this procedure is to detect and quantify residual plasmid DNA in 

mRNA Drug Substance (DS) or mRNA Product intermediate (MPI) using a real time 

quantitative PCR (qPCR) assay designed to amplify the kanamycin resistance gene 

in the plasmid. 
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Associated Documents 
Bio-PCR-Form-15 Worksheet - rDNA Quantitation in Moderna mRNA Vaccines by 

qPCR  
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