
10 Steps to Implement an NGS-Based Biosafety Assay
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Adventitious Agent Detection (AAD) 
assay performance is impacted by 
the extensive variability in viral 
genome composition (RNA vs. 
DNA), genome size, and resistance 
to lysis.

In silico testing is gold standard 
for assessing true-positive and 
false-positive detection rates for 
any assay.

Use of nucleic acid (NA) spike-in 
to estimate the Limit of Detection 
(LoD) provides quatifiable 
evaluation of post-lysis extraction 
efficiency and library preparation 
without live virus use.

Evaluate NA extraction 
efficiency for diverse viruses.

Provide objective criteria for 
assessing the efficacy of the 
viral detection assay.

Every step in a protocol is a 
potential source of signal 
loss.

Ensure consistent 
reproducibility of adventitious 
agent detection.

Automated analysis of large, 
complex data sets reduces 
bottlenecks for faster, more 
confident decision making.

Document assay objectives, 
benchmarking standards, and 
success criteria in direct 
collaboration with internal 
stakeholders.

For internal quality control (QC) 
assays, RNA extraction from the 
cell pellet is a simple method to 
detect viral contamination.

Identify facilities where live virus 
work can be performed.

Implement preliminary 
bioinformatic workflow (such as 
those provided by Genedata 
Selector®).

Perform initial tests by spiking-in 
NAs to the cell lysate at defined 
concentrations (with the use of 
e.g., ddPCR), to determine the 
sensitivity of the assay.

When performing NA extraction 
from cell pellets, a live virus 
challenge must be performed 
prior to RNA extraction, to ensure 
sufficient incubation time for viral 
replication.

Define preliminary thresholds for 
assay sensitivity using titration 
experiments to compare known 
viral inputs against observed 
read counts.

Prevent the contribution of any 
change in a laboratory protocol 
by applying standardized 
analysis methods.

Adopt Genedata Selector for 
automated, easy to use analysis 
workflows, operable by 
laboratory personnel without the 
need for extensive bioinformatics 
trainings.

Confirm the target sensitivity and 
specificity of your assay.

Repeat experiments to validate 
initial results and confirm the 
reproducibility of your assay.

Validation of lot release or 
assessment of cell bank material 
requires both DNA and RNA 
extraction from the supernatant 
to achieve the required sensivity.

Generate a representative panel 
of viruses with different lysis 
susceptibilities, containing 
ssRNA, dsRNA, DNA, and 
genomes of varying sizes. 

Optimize bioinformatic 
parameters in combination with 
your reference databases to 
establish a baseline for 
assessing in vitro results.

Spike-in tests serve as an 
excellent starting point when 
designing and calibrating 
bioinformatic pipelines.

For supernatant-based extraction 
methods, viruses must be added 
just before cell lysis to gain 
representative results.

Assess the LoD for each virus 
and compare results against 
existing in vitro/in vivo methods.

Using a consistent 
bioinformatics analysis pipeline 
provides a single source of truth 
for analyzing and interpreting 
assay results.

Genedata Selector® integrates 
your data, tracks your samples, 
generates reports, and can be 
implemented in a GMP 
compliant environment.
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