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Thousands of diatom samples are analyzed every year to monitor water quality. Accurate and rapid
species identification of this protist is challenging in the context of the European Water Framework
Directive. Routine identification of diatoms based on morphological characterization of species by light
microscopy requires a long training, is time consuming and can be observer dependent. DNA methods
proved their ability to discriminate diatom species.
Next generation sequencing of 3 markers, SSU rRNA sequence, rbcL and cox1 genes was used to
establish diatom inventories with presence / absence of taxa in 3 synthetic samples. These samples were
composed by strains of diatoms representing 21 species. Two were made of pooled PCR products, while
the third was made directly of pooled cultures. For each sample, reads were compared for each marker to
a reference database of diatom sequences constituted with sequences from our lab and GenBank. The
inventories provided by the 3 markers were compared at different taxonomic levels (clades and species)
for each sample.
Although the reference database of SSU rDNA was the largest, the SSU rDNA gene has a low resolution
at all taxonomic level probably due to conserved regions which are common even among subdivisions.
Cox1, where polymorphism is distributed throughout the sequenced fragment, has the higher resolution
power and is suitable to distinguish diatom species. However, the inventories obtained from cox1
sequences are the most distant from the expected results. Its reference database is smaller, due to
sequencing difficulties. Inventories from rbcL data are closely related to expected results. As for cox1,
polymorphism is distributed throughout the gene. The advantage of rbcL is to offer a high resolution
power together with a large reference database. RbcL tends therefore to be the best gene available at
present to define a barcode and to assess diatom community.
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