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We report short-read Illumina sequencing of 35 Arabidopsis thaliana herbarium specimens
collected in Southern Germany from 1817 to 1957. The historical genomes were sequenced
to an average depth of ~7X. The herbarium-derived sequences showed patterns of
degradation typical of ancient DNA with average read lengths of 78 bp, endogenous DNA
content between 26%-93% (mean 72%; median 74%) and enrichment of cytosine to thymine
substitutions at the read’s termini. We provide the sequences to the public with open access.

Introduction

The plant Arabidopsis thaliana occurs naturally across a wide range of environments in
Eurasia and North Africa (Weigel and Mott 2009) and has successfully colonized other
regions of the world such as North America (Platt et al. 2010; Exposito-Alonso et al. 2018;
Shirsekar et al. 2021). Thus, this species harnesses genetic diversity that has permitted its
adaptation to a wide range of biotic and abiotic selective pressures. To date, more than 1000
A. thaliana genomes have been sequenced (1001 Genomes Consortium. 2016), which can
be analyzed in conjunction with extensive phenotypic, phenological and ecological data (e.g.
(Exposito-Alonso et al. 2019)). These resources and the fact that A. thaliana is the most
used plant in basic plant research make this species ideal to study its population and
adaptive history. To give a temporal perspective to these type of studies, it is now possible to
sequence genomes from historical herbarium specimens (Lang et al. 2019). The joint
analysis of present-day and historical A. thaliana herbarium-derived genomes have already
contributed to refining our understanding of the plant's colonization of North America
(Exposito-Alonso et al. 2018) and to characterizing the genetic diversity of its African
lineages (Durvasula et al. 2017). Here, we present 35 A. thaliana genomes derived from
herbarium specimens collected between 1817 and 1957. We deposit these genomes in
public databases for open access.

Results

We sequenced 35 A. thaliana genomes from herbarium specimens collected in Southern
Germany between 1817-1957 (Figure 1A-B and Table S1). The percentage of endogenous
A. thaliana-derived reads varied between 26%-93% (mean 72%; median 74%) (Table S1).
As expected from herbarium-derived ancient DNA (Weiß et al. 2016), the DNA was highly
degraded with an average read length per library of 78 bp (Figure 2C). All samples showed
patterns of nucleotide misincorporation typical of aDNA with an excess of cytosine to
thymine substitutions at the reads' termini (Weiß et al. 2016) (Fig 2D). All sequencing reads
were deposited in the GenBank under the BioProject number PRJNA887392.
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Figure 1. Provenance and characteristics of Arabidopsis thaliana herbarium samples. A. The map shows
the approximate geographic origin of the herbarium specimens and the histogram represents the temporal
distribution of the collection dates. B. Herbarium specimen HB0729 sampled at the Herbarium Tubingense at the
University of Tuebingen, Germany. C. Length distributions of merged reads. D. Cytosine to Thymine (C-to-T)
substitutions at the 5’ end of sequenced DNA reads.

Conclusions

We generated a set of 35 A. thaliana herbarium genomes, which are deposited in the
GenBank to be used by the community (Table S1).

Material and Methods

Sample collection: Herbarium specimens of A. thaliana were sampled at the herbaria of
Stuttgart (Staatliches Museum für Naturkunde Stuttgart - STU) and Tübingen (Herbarium
Tubingense - TUB), Germany (Table S1). We conducted sampling as minimally destructive
as possible, collecting a maximum of ~1 cm2 of leaf tissue as previously described (Lang et
al. 2020).



DNA extraction and library preparation: DNA from herbarium specimens was extracted and
sequencing libraries were prepared in a clean room facility at the University of Tübingen,
Tübingen, Germany. The DNA was extracted following Basic Protocol 1, and libraries were
prepared following Basic Protocol 2, as previously described (Latorre et al. 2020).

Bioinformatic processing and mapping of reads to the A. thaliana genome: We used a
previously described pipeline for basic screening of aDNA-derived libraries (Latorre et al.
2020). Briefly, the pipeline assesses the quality of the sequencing run, the magnitude of
DNA degradation, and the percentage of endogenous DNA of each sample, and
authenticates the historical nature of the libraries by quantifying aDNA-associated
misincorporation patterns.

Data availability: Illumina raw sequences have been deposited in the GenBank under the
BioProject number PRJNA887392.
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