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Complete genome sequences of 12 Azospirillum strains isolated 
from diverse agroecosystems
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ABSTRACT We report complete genome sequences of 12 Azospirillum strains generated 
using a hybrid Oxford Nanopore–Illumina sequencing approach. High-quality assemblies 
reveal the full multi-replicon structure of each genome, providing a valuable resource for 
comparative genomics, taxonomy, and studies on environmental adaptation in plant-
associated bacteria.
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A zospirillum are plant growth-promoting rhizobacteria known for their close 
associations with grasses and other crops. Several strains are commercially available 

due to their ability to fix atmospheric nitrogen and modulate phytohormones (1). In 
a previous work, some species were found to be misclassified, while many recognized 
species remain represented by a single genome (2). To address this gap, we acquired 10 
Azospirillum strains from the Deutsche Sammlung von Mikroorganismen und Zellkul­
turen (DSMZ). In addition, two A. argentinense strains isolated in 2023 from tomato 
rhizospheres in Mali, cryopreserved in 20% glycerol at −20°C, were reactivated prior to 
sequencing to complete previous draft genomes (3).

DSMZ strains were obtained as freeze-dried cultures in sealed glass ampoules and 
revived following the supplier’s instructions. The Mali strains were activated from 
cryotubes on agar plates incubated aerobically at 30°C for 48 h. Colonies were transfer­
red to DSMZ-221 broth and incubated for 24 h at 180 rpm. Cells were harvested, and 
genomic DNA was extracted using the EZNA Bacterial DNA Kit (Omega Bio-tek, USA), 
following the manufacturer’s protocol. DNA integrity number (DIN) was assessed using 
an Agilent 4500 TapeStation (High Sensitivity Kit; Agilent Technologies, USA), and purity 
was checked by NanoDrop (Thermo-Fisher Scientific, USA). Samples with DIN > 7, and 
A260/280 and A260/230 ratios >1.8 and 2.0, respectively, were sequenced.

ONT libraries were prepared using the Rapid Barcoding Kit 24 v14 (SQK-RBK114.24, 
ONT, UK) and loaded onto an R10.4.1 flow cell FLO-MIN114 on a MinION Mk1B 
device with MinKNOW v23.11.5. Raw signal data stored as POD5 were basecalled with 
Dorado v0.5.3 in super-accurate mode, generating FASTQ reads. Additional filtering 
was performed using NanoFilt v2.8.0, removing reads with Phred score <10 and reads 
<1,000 bp (4). From the same DNA extracts, Illumina short reads were generated 
by Novogene (Cambridge, UK) on a NovaSeq 6000 platform using PE250 technology. 
Library preparation followed the provider’s workflow with a custom kit, including DNA 
fragmentation, end repair, A-tailing, adapter ligation, size selection, and PCR amplifica­
tion. Libraries were purified using the AMPure XP system (Beverly). The resulting libraries 
were assessed on an Agilent Fragment Analyzer system and quantified to 1.5 nM using 
Qubit fluorometry (Thermo-Fisher Scientific) and qPCR. According to the Novogene QC 
report, raw reads had average Phred scores between 30 and 40.
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https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_002573965.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_013340935.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_008364955.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_002573965.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_003233655.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000632475.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000632475.1/
https://doi.org/10.1128/mra.00887-25


Unless otherwise noted, default parameters were used for all software. Both long-read 
and short-read sequencing data were used to generate assemblies. Long-read assem­
blies were generated using Flye v2.9.6 (5), Raven v1.8.3 (6), and Miniasm v03r179 (7). 
Trycycler v0.5.5 was used to compare assemblies, resolve structural differences, remove 
terminal overlaps, close gaps, and circularize replicons (8). The presence of multiple 
replicons was inferred from consistent recovery of multiple clusters, each yielding a 
distinct circular contig. Consensus assemblies were polished with Illumina short reads 
using Polypolish v0.6.0 (9), enabling the recovery of complete multi-replicon genomes 
typical of Azospirillum.

Genome completeness was assessed using BUSCO v6.0.0 (10). Assembly statistics are 
reported in Table 1. Genomes were annotated via BV-BRC v3.56.67 (11) and assigned 
taxID 191. The hybrid approach produced high-quality genomes suitable for down­
stream phylogenomic and taxonomic analyses.
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