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This paleolimnological study is based on the analysis of sedimentary DNA. The study reports the changes in micro-eukaryotic
communities between the recent period (~2000) and the 19th century. Data are presented for 48 lakes. DNA metabarcoding (18S)
was used to reconstruct micro-eukaryotic communities. Changes in community composition were investigated with two covariates:
time (discrete variable 'top' vs. 'bottom') and elevetion (continuous variable). There is no experimental manipulation. Statistical
analyses have been set up in such a way that they take account of the dependency within repeated measures (top and bottom for
each lake).

The 48 study sites were chosen because they cover different lake typologies and a wide altitude gradient, from lowland to high
altitude lakes (see Supplementary Table 1).

To the authors' knowledge, the sample size is the largest to date for this type of research in molecular paleolimnology. The sample
size is adequate to perform all the statistical analysis presented in this study with sufficient statistical power.

Sediment coring was performed by LM, DR and DG in the deepest part of the lake basins using a UWITEC gravity corer.

The sub-sampling of sediment cores to isolate two sediment strata (corresonding to 2 key periods : 19th century and modern times)
was performed by LM, ID, DE, DR.

Pigments analysis were performed by DE.

DNA extraction from sediment and DNA library preparation were performed by ID with the support of molecular biology labs
organised for the analysis of sedimentary DNA (Thonon INRAE CARRTEL).

High throughput sequencing (MiSeq Technology) was performed by a national platform specialised on metagenomics (GeT-PlaGe
Genotoul - Toulouse - FR).

Bioinformatics treatment was performed by DD and FK.

Data analysis was a collective work, led by FK and ID.

Field work was performed from 2010 to 2016 during spring and summer. Each lake was sampled once (sediment coring). The two
sediment layers were sampled at the “top” and the “bottom” of each sediment record to document the two targeted periods, i.e. the
modern times and the 19th century. The lakes sampled are located in France, within a 500km radius (see Supplementary Table 1 for
geographical coordinates).

From the 53 lakes initially sampled (Supplementary Table 1), 5 did not meet the requirements (quantity and quality of DNA extracted
from sediments) for the reconstruction of micro-eukaryotic diversity and were excluded from the analyses.

High throughput sequencing (HTS) was replicated 2 times for each sample. Technical HTS replicates exhibited a high degree of
similarity (Supplementary Fig. 9) and were merged during the data processing.

Not relevant: in this study there is no allocation of samples/individuals into groups.

Not relevant: in this study there is no allocation of samples/individuals into groups that could be obfuscated.

The field work campaigns were carried out in good conditions to perform the samplings of sediment cores, i.e. favorable weather
conditions (no rain and no wind).

Geographical coordinates and altitude are provided for each lake in Supplementary Table 1.

All the field work campaigns were carried out in compliance with local, national and international laws.

No particular disturbance was caused by this project.




