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Genome of Dietzia cinnamea 55, a desert-isolated microbe with 
plant growth-promoting properties for grain crops

Ann M. Hirsch,1 Noor Khan,1 Ethan Humm,2 Mila Rubbi,1 Giorgia Del Vecchio,1 Sung Min Ha,3 Matteo Pellegrini,1,4 Robert P. 
Gunsalus2,4

AUTHOR AFFILIATIONS See affiliation list on p. 2.

ABSTRACT Here, we report the genome sequence of Dietzia cinnamea 55, isolated from 
the Negev Desert, Israel. D. cinnamea 55 was found to promote the growth of several 
cereal crops (corn, wheat, and pearl millet) in greenhouse and field studies.

KEYWORDS whole genome sequencing, Dietzia cinnamea, plant growth promotion, 
PGPR

T he genus Dietzia is composed of Gram-positive, aerobic, non-sporulating, non-acid-
alcohol fast, catalase-positive actinobacteria (1). Members of the genus Dietzia have 

been isolated from a variety of habitats, including clinical samples (1–3) and environmen­
tal sources, such as soil (4, 5) and plant tissue (6). Studies have shown that Dietzia 
spp. can promote plant growth, especially under conditions of environmental stress 
(7–9). Dietzia cinnamea 55 was isolated from the rhizosphere of the shrub Zygophyllum 
dumosum in the Negev Desert, Israel (10). Biosafety testing against the model organisms 
Caenorhabditis elegans and Galleria mellonella supports lack of pathogenicity, whereas 
inoculation studies of the economically significant cereal crops corn, wheat, and pearl 
millet (Fig. 1) have shown that D. cinnamea 55 is an efficient plant growth-promoting 
bacterium (9).

D. cinnamea 55 was obtained from the laboratory collection of AMH and cultivated 
in LB medium aerobically at 30°C (9). DNA was extracted using a Quick-DNA HMW 
Magbead Kit (Zymo Research) per the manufacturer’s instructions and fragmented using 
Covaris gTubes following instructions from the manufacturer (4 passes at 7,000 rpm 
through the gTube orifice). The average size of the sheared gDNA was checked at 
the TapeStation 4200 (Agilent). Multiplexed microbial libraries were prepared using 
the PacBio SMRTbell prep kit 3.0 together with the SMRTbell barcoded adapters 3.0 
according to the PacBio protocol. Final whole genome libraries were not size-selec­
ted but simply purified via a standard procedure using 1× SMRTbell cleanup beads. 
DNA sequencing was performed using the PacBio Sequel IIe platform. Demultiplexing 
and adapter trimming were done using Lima v2.9.0 (https://github.com/pacificbioscien­
ces/barcoding). All reads were then targeted for assembly by Canu v2.2 (11). Assembled 
genomes were further refined by Circlator v1.5.5 (12) to identify circular contigs, remove 
redundant non-circular contigs, and rotate circular contigs to start with dnaA, which 
resulted in a non-circular genome and circular plasmid (Table 1). A completeness check 
was performed by CheckM v1.0.18 (13), and the N50 value was determined by Assembly 
stats v1.01 (https://github.com/sanger-pathogens/assembly-stats). Genome ORF calling 
and annotation were performed by NCBI’s PGAP v6.6 (14) and the IMG Annotation 
Pipeline v.5.1.17 (15). The high-quality reads, completeness, and N50 quality values for D. 
cinnamea 55 strain were 31,790, 99.41%, and 3,621,220 bp, respectively, with an average 
nucleotide identity (ANI) value of 96.2% against D. cinnamea IMMIB RIV-399T. ANI was 
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calculated using contigs and the Ezbiocloud ANI calculator (16). All software tools used 
default parameters that were stated in each tool’s manual.

Properties of the finished genome of D. cinnamea 55 are summarized in Table 1. All 
16S sequences had greater than 99.65% similarity to the published 16S sequence of D. 
cinnamea IMMIB RIV-399T, confirming it was correctly assigned (17, 18).

The finished genome of D. cinnamea 55 includes genes related to abiotic stress 
tolerance, including oxidative stress (catalase, peroxidase, and superoxide dismutase), 
osmotic stress (L-ectoine synthase and trehalose synthase), and heavy metal toler­
ance (multicopper oxidase, copper-exporting ATPase, Cd2+/Zn2+-exporting ATPase, and 
arsenate reductase). Additionally, potential plant growth-promoting functions, such 
as siderophore biosynthesis (siderophore synthetase, L-2,4-diaminobutyrate decarboxy­
lase, and lysine N6-hydroxylase) and acetoin biosynthesis (acetolactate synthase and 
zinc-type alcohol dehydrogenase), are also present. Finally, the genome encodes 
genes for carotenoid biosynthesis (phytoene synthase, phytoene dehydrogenase, and 
phytoene desaturase), which has been implicated in both oxidative stress tolerance and 
rhizosphere colonization (19).
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FIG 1 Response of food crop plants to D. cinnamea 55 inoculation. Corn (A), wheat (B), and pearl millet (C) plants inoculated with D. cinnamea 55 (right side of 

each panel) result in significantly increased grain production compared with uninoculated controls (left) as measured by mass and seed number.

TABLE 1 Properties of the finished D. cinnamea 55 genome

Contig Topology Size (bp) GC% Coverage Protein coding # 16S # tRNA

#1 Non-circular 3,621,320 71 66.0X 3,247 4 50
#2 Circular 73,967 65.5 66.0X 74 0 0
Total 3,695,287 71 66.0X 3,321 4 50
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numbers CP143053 and CP143054. The genome sequence has also been deposited in 
IMG/M under the taxon ID 8076078741.
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