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ABSTRACT The addition of glucose to soil has long been used to study the metabolic
activity of microbes in soil; however, the response of the microbial ecophysiology remains
poorly characterized. To address this, we sequenced the metagenomes and metatranscrip-
tomes of glucose-amended soil microbial communities in a laboratory incubation.

Soil microbial communities are considered to be limited by carbon and energy (1, 2).
The addition of glucose to soil has been used to study the maintenance energy

demands of soil microbes (3), soil organic matter priming (4), and taxon-specific
growth rates of soil bacteria (5, 6). However, a detailed description of the response of
microbial community metabolism to a glucose addition is lacking. Here, we present
metatranscriptomes and metagenomes of glucose-amended agricultural soil in a short-
term laboratory incubation.

Soils from a long-term crop rotation experiment (7) at the West Virginia University
Certified Organic Farm (Morgantown, WV, USA) (39.647502°N, 79.93691°W; 243.8 to 475.2
m above sea level) were sampled at 0- to 10-cm depths and shipped to Northern Arizona
University (Flagstaff, AZ, USA). There, soils from separate cores were homogenized and
separated into Mason jars to contain 30 g of soil each. Samples were then preincubated
for 2 weeks at room temperature. After preincubation, each sample was amended with
1.6ml of a 0.13 M glucose solution, which added 0.7mg of glucose C per g of dry soil.
Before and 8, 24, and 48 h after glucose addition, 4 replicates collected from different
Mason jars were frozen using liquid N2 and stored at 280°C. RNA was extracted using the
RNeasy PowerSoil total RNA kit (Qiagen) and treated with RNase-free DNase (Qiagen). DNA
was extracted using the RNeasy PowerSoil DNA elution kit (Qiagen). A Qubit fluorometer
(Invitrogen, Carlsbad, CA, USA) was used to determine the concentrations of extracted
nucleic acids, and a NanoDrop ND-1000 spectrophotometer (Nanodrop Technologies,
Wilmington, DE, USA) was used to assess purity.

RNA and DNA were shipped to the Joint Genome Institute (JGI) for sequencing. An
Illumina TruSeq stranded RNA LT kit was used to generate cDNA libraries. Prior to sequenc-
ing, heavily degraded samples were discarded, resulting in the elimination of 3 DNA sam-
ples. Plate-based DNA library preparation for Illumina sequencing was performed on the
PerkinElmer Sciclone next-generation sequencing (NGS) robotic liquid-handling system
using a Kapa Biosystems library preparation kit. Two hundred nanograms of sample DNA
was sheared to 300bp using a Covaris LE220 focused ultrasonicator. Sheared DNA frag-
ments were size selected by double solid-phase reversible immobilization (SPRI), and
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selected fragments were end repaired, A tailed, and ligated with Illumina-compatible
sequencing adaptors (IDT) containing a unique molecular index barcode for each sample
library. The prepared libraries were quantified using the Kapa Biosystems NGS library quan-
titative PCR kit and run on a Roche LightCycler 480 real-time PCR instrument. Quantified
libraries were multiplexed with other libraries, and the pool of libraries was then prepared
for sequencing on the Illumina NovaSeq sequencer using NovaSeq XP v1 reagent kits and
an S4 flow cell, following a 2 � 150-bp indexed run protocol. Metatranscriptome reads
were filtered using BBTools v38 (8) to remove duplicate, ribosomal, low-quality, and
human reads. Filtered reads were assembled using MEGAHIT v1.1.2. (9) using a custom k-
mer size list (--k-list 23,43,63,83,103,123). Reads for metagenomic samples were filtered for
contaminants and adaptors and trimmed for quality using BBTools v38 (8), corrected using
BFC vr181 (10) (with the options -s 10g -k 21), and assembled using SPAdes v3.13.0 (11)
(with the options --only-assembler, --meta, and -k33,55,77,99,127). Reads were mapped
against the assembled read set using BBMap v38 (8) with the option ambiguous=random.
Assembled contigs were annotated using the IMG Annotation Pipeline v5.0.1 (12, 13). In
total, 13 metagenomes (minimum of 3 per time point) and 16 metatranscriptomes (4 per
time point) were sequenced, assembled, and annotated (Table 1). Detailed information on
the bioinformatic processing of each library is available via the JGI Genome Portal (https://
genome.jgi.doe.gov/portal/Strinailability/Strinailability.info.html).

Data availability. Metadata curation and public repository registration for the meta-
genomes and metatranscriptomes were managed by the Genomes OnLine Database
(GOLD) (14) under study number Gs0135756 (https://gold.jgi.doe.gov/study?id=Gs0135756).
Annotations are located in the IMG database. IMG identification numbers, SRA accession
numbers, and sample information can be found in Table 1.
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