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ABSTRACT Forty-two bacterial strains were isolated from root samples of Sorghum bi-
color. The strains spanned 17 genera, including Dechloromonas, Duganella, Dyella, Flavo-
bacterium, Herbaspirillum, Lutibacter, Mucilaginibacter, Novosphingobium, Paraburkholderia,
Pedobacter, Pleomorphomonas, Rhizobacter, Rhizobium, Rhizomicrobium, Rugamonas, Var-
iovorax, and Xanthobacter. Their whole-genome sequences revealed diverse metabolic
processes, including biological nitrogen fixation, in sorghum root microbiota.

Sorghum bicolor is a C4 flowering plant in the grass family Poaceae and the tribe
Andropogoneae. Owing to its high tolerance to heat and drought, sorghum is

especially important for agriculture in semiarid lands. Root microbiota may play im-
portant roles in the growth of sorghum in such environments (1, 2). Here, we report the
isolation and whole-genome sequences of 42 bacterial strains in the sorghum root
microbiota.

Natural soils in the root regions of actively growing sorghum plants were collected
from a sorghum field site (latitude, 39.1392778; longitude, �96.6322763) at Kansas
State University (Manhattan, KS). The natural soils were mixed with perlite and used to
grow sorghum from seeds for 8 weeks in a greenhouse at Oak Ridge National
Laboratory (Oak Ridge, TN). Sorghum roots were harvested for the isolation of bacteria.
Root tissue was washed with sterile water to remove loosely adherent soil. Fine roots
(�2 mm) were excised, macerated in 10 ml of MgSO4 (10 mM), and serially diluted onto
nitrogen-free minimal salt agar medium with sucrose, glucose, or succinate as the sole
carbon source (Table 1). Cultures were isolated through three rounds of restreaking
onto the aforementioned medium at 28°C aerobically or anaerobically in GasPak jars
with CO2 generator pouches (BD BBL). We isolated 27 strains under anaerobic condi-
tions and 15 strains under aerobic conditions (Table 1). Initial taxonomy was assigned
using Sanger sequencing of the 16S rRNA amplicon with primers 27F and 1492R (3),
and then a BLAST search of the NCBI nonredundant/nucleotide database was per-
formed with a cutoff value of �90% identity across a minimum of 1,300 nucleotides
(4, 5).

Single colonies were subsequently inoculated into Reasoner’s 2A (R2A) liquid me-
dium and grown for 2 days at 30°C with shaking, and cells were pelleted and stored at
�80°C until they were processed for DNA extraction (6). DNA samples from all bacterial
cultures were prepared utilizing a Qiagen DNeasy kit according to the manufacturer’s
instructions. The whole-genome sequences were generated at the U.S. Department of
Energy (DOE) Joint Genome Institute (JGI) utilizing Illumina technology (7). Illumina
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300-bp-fragment plate-based DNA libraries were constructed and sequenced using
NovaSeq XP v1 reagent kits with an S4 flow cell, following a 2 � 150-bp indexed run
recipe. BBDuk in BBTools v38.44 (8) was used to remove contaminants, to trim reads
that contained adapter sequences, and to remove reads containing �1 N bases or
having a length of �51 bp or �33% of the full read length. BBMap in BBTools
v38.44 was used to remove reads that mapped to masked human, cat, dog, or
mouse references at 93% identity. The parameter settings were rqc.filter2.sh rna�f
minlength�51 phix�t trimfragadapter�t maxns�1 mlf�0.33 removehuman�t
removedog�t removecat�t removemouse�t khist�t removemicrobes�t sketch
kapa�t clumpify�t barcodefilter�f trimpolyg�5. Artifact-filtered and normalized Illu-
mina reads were assembled using SPAdes v3.12.0 (9) with the following parameters:
phred-offset 33, cov cutoff auto, t 16, m 64, careful, and k 25,55,95. Scaffolds were
discarded if the length was �1 kbp (BBTools reformat.sh, minlength). Genome anno-
tation was performed using the standard IMG Annotation Pipeline v5.0.1 (10).

The taxonomy, isolation conditions, assembly statistics, and annotation results are
shown in Table 1 for all 42 isolates. The genomes were sequenced at a 273-fold average
coverage depth and assembled with an average N50 value of 663 kbp and an average
total length of 5.6 Mbp. Eight of the genomes contain nitrogenase gene clusters
(nifHDK) for biological nitrogen fixation. These genomes will aid in investigations of
plant-microbe interactions with sorghum (11).

Data availability. The 42 whole-genome sequences have been deposited in the

NCBI GenBank and SRA databases, and their accession numbers are listed in Table 1.
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