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Framework:

DNA metabarcoding is emerging as a powerful method for botanical identification

of bee-collected pollen, allowing analysis of hundreds of samples in a single

high-throughput sequencing run, therefore offering unprecedented scale in

citizen science projects. Biases in metabarcoding can be introduced at any stage

of sample processing and preservation is the first step of the pipeline. Hence, it is

important to test whether the pollen preservation method influences

metabarcoding performance. While in metabarcoding studies pollen has typically

been preserved at −20°C, this is not the best method to be applied by citizen

scientists. Here, we compared the freezing method (FRZ) with ethanol (EtOH),

silica gel (SG) and room temperature (RT) in 87 pollen samples collected from

hives in Austria and Denmark.

Results:

Relative Abundances (Fig. 1)

✓ 19 families were detected across methods and countries.

✓ Relative abundances are similar among the preservation methods in both

countries.

Shannon Index (Fig. 3)

✓ It showed close similarity of the flora diversity among preservation methods

(Fig. 3).

✓ No differences were found for both Austria and Denmark, suggesting that

bee-collected fresh pollen can be adequately preserved for ITS2

metabarcoding applications by any of the methods tested herein.

Final remarks:

✓ Methods involving desiccation can be used by the citizen scientist for

medium-term pollen storage for downstream applications involving DNA

metabarcoding.

✓ Relative humidity at room temperature may vary temporally and

geographically, we recommend using silica gel for preserving bee collected

fresh mixed pollen samples.

✓ The method is also easy to be applied by laymen, and therefore it is a robust

option for widespread use in citizen science studies involving collection of
pollen.

Methods:

✓ Homogeneous pollen solution was prepared in a magnetic stirrer using 2g of pollen sample

and 4 mL of ultrapure water.

✓ DNA was extracted using the Macherey-Nagel NucleoSpin Food Kit, with an additional step

were the pollen grains were ground in a bead mill.

✓ DNA metabarcoding was performed using a dual-indexed approach with the ITS2 barcode.
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Austria

Denmark

Taxa across storage methods (Fig. 2)

✓ 3 of the 19 families were rare and were detected only in pollen preserved in (i)

EtOH and SG (Tropaeolaceae), (ii) SG and RT (Boraginaceae), and (iii)

EtOH, SG and FRZ (Chenopodiaceae).

✓ 17 species had very low abundances and were only identified in samples

preserved by one (4 species), two (7 species) or three (5 species) methods.

✓ 8 rare species were only detected in RT and/or SG replicates.
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