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4 CONCLUSION
This fit-for-purpose assay validation demonstrated that this qPCR assay displays adequate performance in terms of precision 
and accuracy, specificity, selectivity, matrix effect, linearity and a high sensitivity for quantitation of human cells in rat tissues 
within the framework of a cell therapy biodistribution study.

2 METHODS
The qPCR assay was transferred from the Sponsor and was based on specific detection of the human AluY repeat sequence
corresponding to primate-specific short interspersed elements that represents 6-13% of the haploid genome (3).

During this validation study, samples were analyzed in parallel with a calibration curve containing eight calibration standards
prepared with the reference analyte (human placental DNA) in 1 µg of a rat genomic DNA pool (Figure 1). Assuming that a human
cell contains 7.0 pg of DNA, the calibration curve ranged from 1 to 2857 human genomes per µg of rat DNA, corresponding to
1.5 × 105 rat genomes. Ct values were plotted in function of the logarithm of the reference analyte quantity of calibration standards
and the resulting curve was linear fitted using Microsoft Excel software (Figure 1).

Optimized DNA extraction method based on NucleoSpin® Tissue kit and NucleoSpin® Blood QuickPure (Macherey-Nagel)
protocols were used to extract human DNA from 5 individual rat tissues and blood, respectively.
Table 1 shows the evaluated validation parameters as well as results.

1 INTRODUCTION
Cell therapies (CT) today hold enormous promise for treating many diseases. Determination of the fate of the investigational CT
following administration in a non-clinical species contributed to the assessment of the safety profile. These analyses are usually
performed using quantitative polymerase chain reaction (qPCR). Successful qPCR assay validation requires careful scientific
support as limited regulatory guidance exists for the analytical validation typically required to generate reliable data (1).

This fit-for-purpose assay validation was carried out for the evaluation of biodistribution in rat blood and tissues from a regulated
study of a regenerative allogeneic cell therapy derived from human mesenchymal stem cells for acute stroke treatment. The design
of this qPCR assay validation was inspired by the bioanalytical method validation guideline (2).

3 RESULTS
Within and between-run precision and accuracy
The CV% values of the within- and between-run precision were lower than 9.9 and 7.7%, respectively. The qPCR assay
displayed high accuracy with %DEV lower than 14.8%.

Range of quantification and Limit of Detection (LOD)
The Lower Limit of Quantification (LLOQ) and Upper Limit of Quantification (ULOQ) were found to be at 7 x 10-3 to 20 ng of
human DNA/µg of rat DNA, respectively, corresponding to 1 to 2857 human genome/µg of rat DNA (Table 1).
The LOD was defined as the lowest concentration in the linear part of the calibration curve with a Ct value lower that the Ct
value of the negative control (NTC). The lowest quantity meeting the acceptance criterion was thus found to be 6.5x10-3 human
genome/µg of rat DNA (Table 1), corresponding to the detection of 1 human cell in 2.2 x 107 rat cells.

Specificity, Selectivity and Matrix effect
The assay selectivity aims at evaluating the capacity of the method to differentiate the analyte of interest from endogenous
components in the matrix. The analysis of QC Low samples spiked in rat genomic DNA extracted from five individuals revealed
RE% ranging from -11.3 to 3.8%, showing that the qPCR assay was selective in this matrix. The matrix effect was evaluated on
the same samples. With CV% equal to 6.0%, no matrix effect was observed (Table 1).
The assay specificity is defined as the ability to distinguish known negative samples from known positive samples. All unspiked
DNA from the five individual animals returned mean Ct values higher than the Ct values of the LLOQ (ranging from 32.66 to
34.37 vs. 25.87 for the LLOQ) showing that the qPCR assay is specific in rat DNA samples (Table 1).

Dilution integrity
The dilution of samples should not affect the accuracy and the precision of the assay. With a %DEV to nominal values ranging
from 2.5 to 10.4% and CV% ranging from 2.5 to 11.8%, the qPCR assay was linear from 0.02 to 1 µg of rat DNA (Table 1).

Validation of DNA extraction
DNA was extracted from tissues and blood from five rat individuals spiked with one level of the test item. With an extraction yield
higher than 33% in all samples, except for testes and blood, the extraction process of human DNA from rat tissues and blood
was considered as validated (not shown).

Test item stability
Five samples of each tissue homogenate and blood were spiked with low and high levels of test item. DNA was then extracted
extemporaneously and after 27 weeks of storage at -80°C. The test item was considered as stable in tissue homogenates and
blood as the recovery % between stored and freshly extracted samples was higher than 50% for all the tested samples (Figure
2).

Validation parameters Conditions tested Results

Quantification Range

Within-run precision and accuracy: 6 replicates of 5 
QC levels 
Between-run precision and accuracy: 6 runs of 3 
replicates of 5 QC levels

1 to 2857 human genome/µg of rat DNA

Limit of detection 24 replicates from LLOQ/160 to LLOQ/16 6.5x10-3 human genome/µg of rat DNA

Specificity DNA extracted from five individual rat liver samples Ct values of unspiked samples: 32.66 to 34.37
Ct values of the LLOQ: 25.87

Selectivity DNA extracted from five individual rat liver samples 
spiked with reference analyte at 3 x LLOQ

%DEV : -11.3 to 3.8%

Matrix effect CV% : 6.0%

Dilution integrity Human DNA spiked in 0.02 µg to 1 µg of rat liver 
DNA

%DEV : 2.5 to 10.4%

CV% :  2.5 to 11.8%

DNA extraction yield
One level of test item spiked into up to five samples 
of each rat tissue and blood.

Recovery% higher than 33% except in testis 
and blood

Table 1. Validation parameters of the qPCR method for human genomic DNA quantification in rat tissues

QC level
Human DNA 

quantity 
(ng/well)

Within-run precision and accuracy
Between-run precision and 

accuracy
CV% %DEV CV% %DEV

QC ULOQ 2.00E+01 7.2 10.9 4.3 3.1 
QC High 1.50E+01 5.7 13.5 6.4 4.4 
QC Mid 5.38E-01 7.4 14.8 5.1 5.6 
QC Low 2.10E-02 6.9 8.9 7.7 1.5 

QC LLOQ 7.00E-03 9.9 7.0 7.2 3.8 

Table 2. Within and between-run precision and accuracy

Figure 1. Example of a qPCR calibration curve for the quantification of human DNA in rat DNA

Figure 2. Test item stability in rat tissues homogenates and blood after 27 weeks at -80°C.
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