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NGS has grown considerably over  the  past  years for various 
applications, including infectious diseases (virology, microbiology, 

metagenomics), clinical research and R&D. NGS is also increasingly 
used for quality control (biosafety) to identify all nucleic acids that can 
potentially contaminate a product. A disadvantage of NGS however, 
is that it is not possible to quantify the viral or bacterial genome from 
the number of reads, without adding already quantified external control 
sequences. The aim of this work was to develop a range of positive 
controls (spikes) which will allow the determination of the detection 
threshold of a contaminant and to quantify a pathogens genome in 
samples, according to coverage and depth. From Xenopus Laevis, we 
have selected unique sequences between 500 and 2000 bp showing 
no significant homology to viral, bacterial, fungal or human (and other 
eukaryote species) genomes (>1.5%). The DNA fragments which were 
homologous with ribosomal, repeat or overlapping sequences have 
been also eliminated. A total of 36 spikes distributed in six pools of six 
spikes were produced (ssDNA, dsDNA and RNA between 500 and 2000 
bp). Every bank of spikes was quantified by qPCR and verified by Sanger 
sequencing. The 6 spikes were pooled by quantity, ranging from 1 to 
1,000,000 copies. The detection of these spikes was then validated by 
NGS in order to identify the depth and the coverage according to spike 
numbers. This work will enable the development of NGS for biosafety, 
which could replace or complement classical methods (PCR/in vitro 
tests).
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