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The detection of adventitious agents (DAA) (viruses, 
bacteria, mycoplasma, fungi), which may be present in 
the biologically derived samples, poses a great challenge. 
Although a number of in-vivo and in-vitro assays are 
routinely utilized to assess the purity of biologics, performing 
numerous tests on each product requiring clearance is 
laborious, lengthy, expensive and time consuming.  
Next Generation Sequencing (NGS)-based assay can 
circumvent the above challenges. NGS enables an unbiased 
detection of all potential contaminants, with unparalleled 
speci�city, reliability, accuracy and speed. It is, therefore, 
used increasingly often in clinical and biopharmaceutical 
manufacturing setting, guiding diagnostics and supporting 
quality assurance.

The outcomes of NGS-based biosafety testing depend 
heavily on both the wet and dry-lab procedures. Particularly 
from the bioinformatics perspective, the choices of 
classi�cation algorithms and databases are critical.
Here, we tested the performance of our own DAA pipeline. 
To that end, we benchmarked our DAA pipeline against 
13 pipelines frequently utilized in clinical virological 
laboratories. We used a recently published metagenomic 
datasets of 13 clinical samples from patients with encephalitis 
or viral respiratory infections [1]. Brie�y, DNA and RNA was 
extracted and used for library preparation, which was then 
sequenced. Human reads from the output FASTQ �les were 
removed by mapping them to the human reference genome 
with Bowtie2. These pre-processed datasets were used as 
input for our DAA analysis pipeline (Figure 1).
 

Figure 1.
DAA pipeline work�ow. Adapters and low quality reads are trimmed and mapped to the host genome. Discordant reads are extracted  
and classi�ed using a manually curated viral database (RVDB) and host protein sequences. Putative viral reads are reported using Krona.
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Results

Sensitivity 

Theoretically, pipelines for viral detection can reach a high 
sensitivity (low number of false negatives) at the expense of 
precision (increase in false positives). Figure 2 depicts the 
sensitivity of the tested pipelines. Notably, the least sensitive 
tools fail to identify approximately 25% of the clinically 
relevant viruses. In general, these are either low abundant 
viral pathogens or mixed virus infections. These were only 
detected by our DAA and three other pipelines out of all the 
evaluated tools.

Summary

Our DAA method identi�ed most clinically relevant viruses. 
Moreover, unlike other pipelines, no PCR-veri�ed false 
positives were reported. Notably, our pipeline was the 
only one with a 100% sensitivity and precision, with an 
astonishing isolate level of taxonomic classi�cation.  
Let us help you update your quality control process to  
the NGS era. Contact us to discuss your potential project 
with us.
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Taxonomic level of classi�cation
The taxonomic levels of classi�cation and typing of 
pathogenic viruses by the benchmarked pipelines are shown 
in Figure 3. Out of all the pipelines with 100% sensitivity 
(Figure 2), our methodology resulted in the most detailed 
level of classi�cation. Although another tool (DAMIAN1) 
had a more �ne-grained level of taxonomic classi�cation,  
it also demonstrated much lower sensitivity of only 77%.

Precision
To determine the precision (ability to distinguish true positives 
from false positives) of the different pipelines, a reporting 
threshold of four or more reads was regarded as a positive 
hit in the metagenomic classi�cation. If hits failed to be 
detected by PCR test, they were categorized as false 
positives. Results show that our DAA pipeline reached the 
highest precision (100%) possible (Figure 4).

Figure 2. Sensitivity of the tested pipelines.

Figure 3. Taxonomic level of classi�cation.

Figure 4. Precision of the tested pipelines.
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