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Motivation and Aim: Development of axenic cultures remains a crucial step for genomic
studies of diatom algae. However, the genome our group has produced from supposedly
axenic cultures of Fragilaria radians [1] was later found to contain several megabases
of Sphingomonas sp. genetic material, suggesting contamination with this bacterium [2].
Thus, the goal of this work was to identify the source of this contamination, select non-
contaminated libraries (if any) and propose ways to identify similar contamination in the
future.

Methods and Algorithms: To identify the contaminated libraries, all available genomic
and transcriptomic reads were mapped to the assembled genome, estimating the number
of reads mapping to Sphingomonas-derived scaffolds. To study the contamination of the
cultures themselves, the available living cultures was stained with DAPI; total DNA was
also extracted from both living cultures and older frozen material, and used for 16S
rRNA sequencing on I[llumina MiSeq. 16S reads (both from amplicon sequencing runs
and genomic libraries) were analyzed in Mothur.

Results: The original reads have come from two different F. radians strains and a number
of sequencing platforms (454, lllumina HiSeq, PacBio). Only a subset of 454 libraries,
all produced at LIN SB RAS facilities in 2011-2012, had a non-negligible number of
reads mapping to Sphingomonas scaffolds, suggesting that contamination with bacterial
genomic DNA was limited to this series of experiments. Another 454 library, also from
2011, contained a large amount of bacterial 16S rRNA but very few Sphingomonas-
derived reads. Analysis of reads mapped to 16S reference alignment shows that they
mostly come from a short region within 16S rRNA gene, suggesting that this library was
independently contaminated with some metabarcoding amplicon at the sequencing
facility.

Analysis of 16S rRNA amplicons from modern cultures and frozen material from
2017 suggests that the former are clean, while the latter is yet again contaminated with
Sphingomonas sp. For the context, a number of clean libraries was produced from the
same strain between 2012 and 2017; phylogenetic analysis also shows that two distinct
strains were present in 2011-2012 and 2017, implying two independent contamination
events. During all this time, no bacteria were detected using light microscopy with DAPI
staining.

Conclusion: The produced results suggest at least two independent contaminations with
Sphingomonas sp., most likely during the high-volume biomass production stage. Since
light microscopy has failed to detect contamination in either case, we recommend
supplementing it with 16S rRNA amplicon sequencing. Although some bacterial OTUs
are detected even in the axenic eukaryotic cultures, they are very numerous and have
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very low abundance each (typically in single reads or tens of reads at most). In contrast,
contaminated samples contain a single high-abundance OTU or a number of closely
related OTUs comprising the absolute majority of non-organellar 16S reads.
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