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Results
The RUNX1 p.Ser67Asn undiluted mutation load of
48.4% (886-fold coverage) decreased from 48.4% to
23.0% (1:2 dilution; 588-fold coverage), 10.0% (1:4
dilution; 452-fold coverage), 4.9% (1:8 dilution; 514fold coverage), and 2.5% (1:16 dilution; 490-fold
coverage), respectively. By fitting a regression line to
these data, a slope ß of -1.085 (95% CI, ±0.069) was
obtained, which indicates a near-perfect decrease of
the mutation load of the p.Ser67Asn alteration (Figure
Figure 1: Serial dilution data. The mutation
load of the p.Ser67Asn alteration is given on the
left y-axis. The number of reads (coverage) is
given on the right y-axis. The serial dilution data
points are given on the x-axis (figure adopted
from Grossmann et al.7).

1) and therefore the robust variant detection using the
JSI SeqNext workflow.
The undiluted CEBPA variant load for case 32 of
54.8% and 46.4% decreased in a similar way for both
variants using the JSI SeqNext workflow. By fitting a
linear model to the logarithmized data of case 32, a
slope ß of -0.956 (SE, ±0.030) was obtained for the
polymorphism and a slope ß of -0.900 (SE, ±0.024)
was obtained for the frame-shift mutation (Figure 2),
respectively.
Based on the data obtained from the JSI SeqNext
workflow a linear mixed-effects model was fitted to the
data of all nine RUNX1 samples. The resulting slope ß
of 1.000 (95% CI, ±0.046) demonstrate that each
dilution step halves the measured mutation load based
on the robust variant detection of JSI SeqNext
workflow. Correlation analyses for all nine samples

Figure 2: Serial dilution data. The load of the
CEBPA variants is given on the left y-axis. The
number of reads (coverage) is given on the right
y-axis. The serial dilution data points are given
on the x-axis (figure adopted from Grossmann et
al.7).
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separately resulted in a range from 0.98 to 0.99 and,
thus, were underlining the appropriateness of the
linear modeling approach (data not shown, see
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Robust High-Throughput Variant Detection in Clinical Routine
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Figure 3: Next-generation sequencing workflow (MLL pipeline). After receiving a sample and entering the
relevant patient information into a laboratory information management system (LIMS), individual processes for library
preparation, sequencing, data analysis and variant interpretation are performed. Final sequencing report files are then
uploaded back into the LIMS to be linked with the requested mutation analysis result for individual patients.

The flow diagram shown above (Figure 3) represents the MLL specific amplicon deep-sequencing analysis
pipeline.5,6 The utilization of the JSI Import-Module enables the automatic import of orders from the
customer specific LIMS into the SeqNext module to automatically perform the subsequent mapping,
alignment and variant detection steps. Subsequently, the technical and medical validation is performed
within the SeqNext module and a customized diagnostic report is generated. The subsequent utilization of
the JSI Export-Module enables the automatic export of results and reports from the SeqNext module back
to the customer specific LIMS. Thus, the pipeline shown here enables to address the ever growing
demands for robust high-throughput clinical research topics.
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Conclusion
Within the framework of the performance study presented here the limit of variant
detection was studied in serial dilution experiments based on the JSI SeqNext workflow. It
could be shown that the limit of detection of the JSI SeqNext workflow ranged from 0.25%
to 3.5% depending on the local sequence context of the analyzed amplicons (e.g., errors
that are introduced during library construction and sequencing). 7 In addition, it turned out
that low-level clones (ie, mutation load of 1.76% and 2.60%) which are undetectable by
Sanger sequencing are found with the JSI SeqNext module because of the higher
sensitivity of the next-generation sequencing workflow. 7
The here shown data convincingly demonstrate that the SeqNext module from the JSI
SEQUENCE PILOT software package is a powerful tool to provide highly quantitative data
and consequently to detect variants with low relative frequencies.
Moreover, the data demonstrate the high linearity between the actual mutation load and
its measurement (mapped and aligned reads carrying the sequence alteration obtained by
using the JSI SeqNext workflow) across the broad range of relative mutation frequencies.
Finally, it is very important to emphasize that the utilization and seamless integration of
the JSI modules (SeqNext, Import-Module and Export-Module) into NGS pipelines
allows to address the ever growing demand for analyzing panels of biomarkers instead of
testing individual biomarkers with the necessary throughput and accuracy in a costeffective manner and fast turnaround time.
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