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Bacterial genomes recovered from litter’s metagenomes in 
Amazonian Dark Earths
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ABSTRACT Here, we report 27 metagenome-assembled bacterial genomes (MAGs) 
from litter samples of a secondary forest located in Brazil over an Amazonian Dark 
Earth pool. The data set includes members from the phyla Pseudomonadata (14 MAGs), 
Actinomycetota (7 MAGs), Bacteroidota (4 MAGs), Bacillota (1 MAG), and Bdellovibrionota 
(1 MAG).
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F orest litter is a crucial component for nutrient cycling, harboring diverse microbes 
with biotechnological potential (1). Amazonian Dark Earths are small patches of 

high-fertility soil in the Amazon that were enriched by the pre-Columbian native people 
who inhabited these areas and manipulated the soil with ceramic pieces, charcoal, and 
animal bones (2, 3). Here, we present 27 bacterial metagenome-assembled genomes 
(MAGs) obtained from litter samples from a secondary ADE forest, a potential hotspot 
for prospecting microbes that could enhance agricultural practices and ecological 
restoration (4, 5).

Six litter samples were collected on November 2021 from the Caldeirão Experimental 
Research Station, located in Iranduba-AM, Brazil (60°23′00″ W, 03°26′00″S). Each sample 
was obtained from distinct points (15 m apart from each) in a 40-year secondary forest 
with a horizon A/AB anthropic characterized as ADE using a 25 cm2 frame randomly 
placed on the forest. This study was registered in the Brazilian National System for 
Management of Genetic Patrimonial and Associated Traditional Knowledge (SISGEN) 
under the access number AD13FB3.

For each sample, 1 g of chopped litter was added into a 50 mL sterile tube filled with 
40 mL of autoclaved Phosphate-Buffered Saline (PBS; 1×, pH 7.4) and incubated at 4°C 
with a shaking speed of 300 rpm for 12 h. The extracts were filtered through a 2 mm 
sieve to remove leaf particles to another sterile 50 mL tube and centrifuged at 12,000 
× g for 15 min. The pellet was used for DNA extraction using the DNeasy PowerLyzer 
PowerSoil Kit (Qiagen, Hilden, Germany) following the recommendations for tropical soils 
(6). Libraries were prepared using NEBNext Ultra II DNA Library Prep Kit for Illumina 
(New England Biolabs, Ipswich, USA), and samples were sequenced using the shotgun 
approach at the NovaSeq 6000 platform (Illumina Inc., San Diego, USA) by the method 
paired-end 2 × 150 bp.

Raw reads were processed in KBase (7). Default parameters were used for all software 
unless otherwise noted. Quality check was carried out using Trimmomatic v.0.36 (8). 
Three different methods were used to retrieve the MAGs. First, each sample was de 
novo assembled using metaSPAdes v3.15.5 assembler (9), evaluated with QUAST v5.2.0 
(10), and bins were generated with MetaBAT 2 (11). Second, a co-assembly of the six 
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FIG 1 DRAM annotations of the 27 MAGs recovered from the metagenomes of litter in Amazonian Dark Earths.
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samples (merged fastq files) was performed using metaSPAdes. Bins were retrieved using 
MetaBAT 2, MaxBin2 v2.2.4 (12), and Concoct v1.1 (13). The three binned results were 
added to DASTool v1.1.2 for refinement and de-replication (14). The third method was 
performed by importing the co-assembled reads into the COMEBin v1.0.3 (15). All bins 
generated in all methods were de-replicated using dRep v3.1.0 (16). De-replicated bins 
were quality-checked considering completeness and contamination (17) with CheckM 
v1.0.18 (18). The best quality MAGs (>70% completeness, <5% contamination) were then 
taxonomically annotated with GTDB-Tk v2.3.2 (19), and Prokka v1.14.5 (20), and function­
ally annotated with DRAM v0.1.2 (21), respectively (Table 1)(Fig. 1).

Our data provide a better understanding of the bacterial roles in nutrient cycling 
within ADE litter. We expect these results to be useful for future research in soil 
biotechnology.
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