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SUPPLEMENTARY INFORMATION 

 

DNA METABARCODING METHODS 

Molecular laboratory 

Morphologically identified and counted macroinvertebrate specimens from Lake Vilac were 

included in an extensive DNA metabarcoding study. When extracting complete bulk samples, 

large biomass rich specimens are expected to contribute significantly more DNA to the final 

bulk DNA isolate than small organisms with little biomass. Therefore, in order to deal with the 

biomass bias, we segregated taxa into two size groups and prepared bulk macroinvertebrate 

isolates as follows. Taxa smaller than 0.5 cm were included as whole individuals in the bulk 

isolate; in contrast, a pinch of tissue from the abdomen was taken from taxa larger than 0.5 cm. 

The resulting final isolates included organism tissue coming from at least 75% of total 

specimens of each taxon found in samples, that were dried overnight at room temperature on 

sterile filter paper sheets to remove the ethanol. Then, isolates were ground and homogenized 

in a mortar. Between homogenisation of each sample, the mortar and pestle were cleaned using 

deionized water and any remaining material was burnt off using methanol to prevent cross-

contamination of samples. 

 

Around 25 mg of homogenized powder was removed from each sample for genomic DNA 

analysis, and the remaining homogenized fractions were stored in a freezer at -80 oC. The 25 

mg subsample was isolated using DNeasy Blood and Tissue Kit (Qiagen, Valencia, USA) 

according to the manufacturer’s directions. We amplified the Leray fragment of ca. 313 bp 



 

using the primers jgHCO2198 5′-TANACYTCNGGRTGNCCRAARAAYCA-3′ (Geller et al., 

2013) and mlCOIintF 5′-GGWACWGGWTGAACWGTWTAYCCYCC-3′ (Leray et al., 

2013). Amplification of COI used AccuPower Hot start PCR PreMix (Bioneer, Seoul, South 

Korea), with 1 μl of each 5 μM forward and reverse 8-base tagged primers, and 1 μl of purified 

DNA in a total volume of 20 μl per sample. The PCR thermal regime consisted of one cycle of 

10 min at 94 °C; 35 cycles of 1 min at 94 °C; 1.5 min at 50 °C; 1 min at 72 °C and a final cycle 

of 5 min at 72 °C in a Mastercycler (Eppendorf, Hamburg, Germany). After PCR, the quality 

of amplifications was assessed by electrophoresis in agarose gels. All PCR products were 

purified using Labopass Gel Extraction kit (Cosmogenetech, Seoul, South Korea). The final 

products were normalized and pooled using the PicoGreen, and the size of libraries was verified 

using the LabChip GX HT DNA High Sensitivity Kit (PerkinElmer, Massachusetts, USA). 

Samples were sequenced on an Illumina MiSeq platform (2 × 300 bp paired-end run) in a single 

multiplexed run, along with samples from a related research project, which were not considered 

in this study. 

 

Bioinformatics 

Sequence data were first demultiplexed and processed with the R wrapper script JAMP v0.60 

(https://github.com/VascoElbrecht/JAMP) (Elbrecht, Vamos, Meissner, Aroviita, & Leese, 

2017) on R v3.5.1 (R Core Team, 2018). Reads were paired-end merged using Usearch 

v11.0.667 (Edgar, 2010), and primer sequences were subsequently trimmed using Cutadapt 

v1.17 and default settings (Martin, 2011). Reads deviating by more than 10 bp from the 

expected 313 amplicon length were discarded. Usearch (Edgar & Flyvbjerg, 2015) was used 

to remove reads with an expected error probability of 1 or higher, and to dereplicate sequences. 

Then, singletons were removed, and sequences with ≥97% similarity were clustered into 

Molecular Operational Taxonomic Units (MOTUs) using UPARSE, that includes chimera 

https://github.com/VascoElbrecht/JAMP


 

removal (Edgar, 2013). Pre-processed reads from all samples were dereplicated again and 

matched against the MOTUs with a minimum match of 97% (including singletons in this step). 

MOTU table obtained from MiSeq lane was processed for cross-talk detection and filtering 

using a custom R script based on UNCROSS2 (Edgar, 2018), which preceded an additional 

post-clustering curation step for removing erroneous MOTUs (LULU method) (Frøslev et al., 

2017). Taxonomy was assigned to the remaining MOTUs running BLAST+ v2.7.1 (Camacho 

et al., 2009) on a custom DNA reference database built combining all public metazoan COI 

sequences from NCBI GenBank and BOLD (Ratnasingham & Hebert, 2007; Benson et al., 

2018) (downloaded in September 2018). Conflicting taxonomy was resolved on a case-by-case 

basis, and a coarser taxonomic level was preferred if there was no evident correct assignment. 
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