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Draft Metagenome Sequences of the Sphagnum (Peat Moss)
Microbiome from Ambient and Warmed Environments across
Europe

Bryan T. Piatkowski,a Dana L. Carper,a Alyssa A. Carrell,a I-Min A. Chen,b Alicia Clum,b Chris Daum,b Emiley A. Eloe-Fadrosh,b

Daniel Gilbert,c Gustaf Granath,d Marcel Huntemann,b Sara S. Jawdy,a Ingeborg Jenneken Klarenberg,e,i* Joel E. Kostka,f

Nikos C. Kyrpides,b Travis J. Lawrence,a Supratim Mukherjee,b Mats B. Nilsson,g Krishnaveni Palaniappan,b Dale A. Pelletier,a

Christa Pennacchio,b T. B. K. Reddy,b Simon Roux,b A. Jonathan Shaw,h Denis Warshan,i Tatjana Živkovi�c,j David J. Westona

aBiosciences Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee, USA
bDepartment of Energy Joint Genome Institute, Berkeley, California, USA
cLaboratoire Chrono-Environnement/UMR 6249, CNRS, University of Bourgogne Franche-Comté, Montbéliard, France
dDepartment of Ecology and Genetics, Uppsala University, Uppsala, Sweden
eUniversity of Akureyri, Akureyri, Iceland
fGeorgia Institute of Technology, Atlanta, Georgia, USA
gDepartment of Forest Ecology and Management, Swedish University of Agricultural Sciences, Umeå, Sweden
hDepartment of Biology, Duke University, Durham, North Carolina, USA
iFaculty of Life and Environmental Sciences, University of Iceland, Reykjavik, Iceland
jDepartment of Biology, Dalhousie University, Halifax, Nova Scotia, Canada

ABSTRACT We present 49 metagenome assemblies of the microbiome associated
with Sphagnum (peat moss) collected from ambient, artificially warmed, and geother-
mally warmed conditions across Europe. These data will enable further research regard-
ing the impact of climate change on plant-microbe symbiosis, ecology, and ecosystem
functioning of northern peatland ecosystems.

Peat mosses (Sphagnum spp.) are keystone species of northern peatlands and have
an extraordinary impact on global biogeochemical cycles. These northern latitude

ecosystems harbor over one-quarter of terrestrial carbon in the form of peat, or incom-
pletely decomposed biomass, but cover roughly 3% of Earth’s land mass (1). Furthermore,
peatlands store approximately 9 to 16% of global soil nitrogen (2, 3), which is largely
derived from the biological fixation of atmospheric nitrogen by microbes that live in sym-
biosis with peat mosses (4, 5). Recently, much effort has been dedicated to understanding
how Sphagnum will respond to projected scenarios of climate change (e.g., see references
6 and 7), but gaps exist in our knowledge about how such changes might affect the com-
munity composition and functioning of the Sphagnum microbiome. Here, we present
microbiome metagenome assemblies for 49 samples of Sphagnum, representing 11 spe-
cies collected from ambient, artificially warmed, and geothermally warmed environmental
conditions.

Samples were collected from seven sites across three countries in Europe (Fig. 1),
and the dominant species of Sphagnum were sampled at each site. Artificial warming
experiments have been conducted since 1994 at the Degerö Stormyr peatland
in Sweden (8) and since 2008 at the Forbonnet peatland in France (9). The average
temperatures of moss samples were 12.2°C under ambient conditions, 14.7°C under
artificially warmed conditions, and 27.2°C under geothermally warmed conditions
(Table 1). Samples in the Sphagnum magellanicum species complex, i.e., Sphagnum
divinum and Sphagnum medium, were identified on the basis of morphological and
genetic analyses.
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Samples were flash frozen in the field using liquid nitrogen. Genomic DNA extractions
were performed using DNeasy Plant Pro DNA extraction kits (Qiagen) according to the
manufacturer’s instructions. Illumina library construction using KAPA DNA library kits
and 2 � 151-bp sequencing using the Illumina NovaSeq S4 platform were performed by
the U.S. Department of Energy’s (DOE) Joint Genome Institute (JGI). All metagenomes
were processed by the DOE JGI Metagenome Workflow (10). In brief, reads were quality
controlled using the BBTools package v38.92 (https://bbtools.jgi.doe.gov), metagenomes
were assembled using metaSPAdes v3.15.2 (11), and the assemblies were annotated
using the IMG Annotation Pipeline v5.0.24 (10). MetaBAT v0.32.4 (12) was used to iden-
tify genome bins, with a 3-kb minimum contig cutoff value, contig coverage information
included, and the –superspecific parameter enforced. Genome bins of at least medium
quality were kept according to the minimum information on a metagenome-assembled
genome (MIMAG) standards (13). Relevant statistics for these metagenome assemblies
and annotations can be found in Table 1. Metadata and annotations can be obtained
through the Genome OnLine Database (GOLD study identification number Gs0154043)
(14) and Integrated Microbial Genomes and Microbiomes (IMG/M) online system (15),
respectively.

Data availability. The data have been deposited in the European Nucleotide
Archive (ENA) at EMBL-EBI (project number PRJEB54621).

FIG 1 Collection sites for Sphagnum metagenome samples. (A) Plants at Icelandic sites were collected from only ambient or both
ambient and geothermally warmed conditions. (B) Plants in France and Sweden were collected from both ambient and artificially
warmed conditions.
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