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a b s t r a c t 

A Gram-positive bacterium designated as strain ORF15-23 

was isolated from a soil sample collected from rainfed or- 

ganic paddy fields in Roi Et province, Thailand. This strain 

is previously reported to produce indole-3-acetic acid and 

2-acetyl-1-pyrroline (2AP) compound, solubilize potassium 

feldspar and promote growth of rice seedlings. The genome 

sequencing was carried out using Illumina MiSeq platform. 

The draft genome of strain ORF15-23 was 2,562,005 bp in 

length with 1677 protein coding sequences and an average 

G + C content of 72.97 mol.%. Phylogenomic tree supports 

the assignment of strain ORF15-23 as member of the genus 

Micrococcus . A comparison of average nucleotide identity 

(ANIb) values revealed that strain ORF15-23 shared 96.95 % 

identity with the genome of M. yunnanensis DSM 21948T . The 

draft genome sequence of M. yunnanesis ORF15-23 has been 

deposited in the DDBJ/EMBL/GenBank databases under the 

accession number JAZDRZ0 0 0 0 0 0 0 0 0. This genome sequence 

data provides insightful information for the taxonomic 
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characterization and further biotechnological exploitation of 

M. yunnanesis ORF15-23. 

© 2024 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
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pecifications Table 

Subject Biology 

Specific subject area Microbiology, Genomics 

Type of data Table 

Figure 

Draft genome sequence 

Data collection A pure culture of Micrococcus yunnanesis ORF15-23 was routinely cultured on tryptic soy 

agar (TSA) at 37 °C. Genomic DNA was extracted from a 24 h culture on TSA and used as 

template for sequencing reaction 

Data source location • District: Kasetwisai 

• City: Roi Et 

• Country: Thailand 

• Latitude and longitude : 15.64 N, 103.65 E 

Data accessibility Repository name: DDBJ/GenBank/EMBL 

Data identification number: JAZDRZ0 0 0 0 0 0 0 0 0 

Direct URL to data: https://www.ncbi.nlm.nih.gov/nuccore/JAZDRZ0 0 0 0 0 0 0 0 0 

. Value of the Data 

• The draft genome data of Micrococcus yunnanesis ORF15-23 can provide insights for the

understanding of several of its properties, such as indole-3-acetic acid production, potas-

sium solubilization from K -feldspar rocks, improvement of 2-acetyl-1-pyrroline content in

KDML105 rice seedlings and promotion of their growth. 

• These data are valuable resources for researchers working in the field of microbiology, agron-

omy, genomics, and molecular biology. 

• This genome data can be used in comparative genomics of members of the genus Micrococ-

cus for biotechnological and taxonomic purposes and allow in-depth analysis of Micrococcus

yunnanesis ORF15-23 via genome mining. 

. Background 

Micrococcus yunnanesis ORF15-23 was isolated from soil collected from rainfed paddy fields,

n Tung Kula Rong Hai (TKR) areas, Kasetwisai district, Roi Et province, Thailand (15.64

, 103.65 E) during the dry season before the rice harvest (November 2018) [ 1 ]. Rhizo-

phere soil samples (0–15 cm depth) were randomly collected using sterile spoon from 10

pots per composite soil sample. The strain was isolated by dilution spread plate on nu-

rient agar. In a series of experiments, we previously found that the strain ORF15-23 was

ble to produce indole-3-acetic acid [ 2 ], solubilize potassium from K -feldspar rocks [ 3 ], pro-

uce 2-acetyl-1-pyrroline (2AP) in KDML105 rice seedlings [ 4 ]. M. yunnanesis ORF15-23 is

lso a salt tolerant strain which exhibited ability to promote the growth of KDML105 rice

eedlings under salinity stress [ 5 ]. Here we report the genome sequence of strain ORF15-23

o allow its identification at genus and species levels, and also to facilitate further molecular

tudies. 

http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/nuccore/JAZDRZ000000000
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3. Data Description 

3.1. Genome assembly and annotation 

The annotated genome of Micrococcus yunnanesis ORF15-23 was analyzed using the PATRIC

genome analysis server ( https://www.patricbrc.org/ ) [ 6 ]. Table 1 summarized the genome char-

acteristics of M. yunnanesis ORF15-23. The draft genome contains 64 contigs, with genome

length of 2,562,005 bp, N50 and L50 values of 136,364 and 6, respectively. The genome con-

tains 2428 protein coding sequence (CDS), 48 transfer RNA (tRNA) genes, 2 ribosomal RNA

(rRNA) genes with 72.97 G + C content (%). The sequence was deposited in DDBJ/GenBank/EMBL

databases under accession number JAZDRZ0 0 0 0 0 0 0 0 0 and can be accessed at https://www.ncbi.

nlm.nih.gov/nuccore/JAZDRZ0 0 0 0 0 0 0 0 0 . 

M. yunnanensis ORF15-23 genome was also annotated using RAST tool kit (RASTtk) [ 7 ]. This

genome is in the superkingdom Bacteria and was annotated using genetic code 11. The taxonomy

of this genome is: cellular organisms > Bacteria > Terrabacteria group > Actinomycetota > 

Actinomycetes > Micrococcales > Micrococcaceae > Micrococcus > Micrococcus yunnanensis . 

The annotation included 751 hypothetical proteins and 1677 proteins with functional assign-

ments ( Table 2 ). The proteins with functional assignments included 6 6 6 proteins with Enzyme

Commission (EC) numbers [ 8 ], 564 with Gene Ontology (GO) assignments [ 9 ], and 512 proteins

that were mapped to KEGG pathways [ 10 ]. PATRIC annotation includes two types of protein fam-

ilies [ 11 ], and this genome has 2297 proteins that belong to the genus-specific protein families

(PLFams), and 2340 proteins that belong to the cross-genus protein families (PGFams). A circular

map of Micrococcus yunnanesis ORF15-23 genome presents the distribution of genome annota-

tion is showed in Fig. 1 . 
Table 1 

Genome characteristics of Micrococcus yunnanesis ORF15-23. 

Features Value 

Number of contigs 64 

Genome length 2,562,005 bp 

Genome coverage 150 X 

Largest contig 298,861 bp 

GC Content (%) 72.97 

Plasmid 0 

Contig N50 136,364 

Contig L50 6 

Protein coding sequence (CDS) 2428 

CDS 2428 

tRNA 48 

rRNA 2 

Repeat regions 13 

Table 2 

Protein features of Micrococcus yunnanesis ORF15-23. 

Features Value 

Hypothetical proteins 751 

Proteins with functional assignments 1677 

Proteins with EC number assignments 666 

Proteins with GO assignments 564 

Proteins with Pathways assignments 512 

Proteins with PATRIC genus-specific family (PLfams) assignments 2297 

Proteins with PATRIC cross-genus family (PGfams) assignments 2340 

https://www.patricbrc.org/
https://www.ncbi.nlm.nih.gov/nuccore/JAZDRZ000000000
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Fig. 1. The distribution of annotated genomic features. This includes, from outer to inner rings, the contigs, CDS on the 

forward strand, CDS on the reverse strand, RNA genes, CDS with homology to know antimicrobial resistance genes, CDS 

with homology to known virulence factors, GC content and GC skew. 
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.2. Subsystem analysis 

An overview of the subsystems for this genome is provided in Fig. 2 . A subsystem is a set

f proteins that together implement a specific biological process or structural complex [ 12 ] and

ATRIC annotation includes an analysis of the subsystems unique to each genome. The number

f genes assigned to each biological processes is as followed: metabolism (490), cellular pro-

esses (66), protein processing (206), energy (149), stress response, defense and virulence (80),

NA processing (67), membrane transport (48), RNA processing (39), cell envelop (7), miscella-

eous (5) and regulation and cell signaling (13). Many of the annotated genes showed homology

o known transporters [ 13 ], virulence factors [ 14 , 15 ], drug targets [ 16 , 17 ], and antibiotic resis-

ance genes [ 18 ]. The number of genes and the specific source database where homology was

ound is provided in Table 3 . 
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Fig. 2. PATRIC annotation using RAST tool kit (RASTtk) of Micrococcus yunnanesis ORF15-23′ s genome. 

Table 3 

Specialty genes of Micrococcus yunnanesis ORF15-23. 

Specialty genes Source Genes 

Antibiotic resistance CARD 1 

Antibiotic resistance PATRIC 27 

Drug targets DrugBank 5 

Drug targets TTD 1 

Transporters TCDB 5 

Virulence factors PATRIC_VF 3 

Virulence factors VFDB 1 

Virulence factors Victors 1 

Table 4 

Antimicrobial resistance (AMR) genes of Micrococcus yunnanesis ORF15-23. 

AMR mechanism Genes 

Antibiotic target in susceptible species Alr, Ddl, dxr, EF-G, EF-Tu, folA, Dfr, folP, gyrA, gyrB, 

Iso-tRNA , kasA , MurA , rho, rpoB, rpoC, S10p, S12p 

Antibiotic target replacement protein FabG, FabL-like, HtdX 

Gene conferring resistance via absence gidB 

Protein altering cell wall charge conferring antibiotic 

resistance 

GdpD, PgsA 

Regulator modulating expression of antibiotic 

resistance gene 

LpqB, Mtra, MtrB 

 

 

 

 

 

 

 

 

 

 

3.3. Antimicrobial resistance genes 

The annotation of Micrococcus yunnanesis ORF15-23 genome in PATRIC uses k-mer-based an-

timicrobial resistance (AMR) genes detection method which utilizes PATRIC’s curated collection

of representative AMR gene sequence variants [ 6 ]. Each AMR gene was assigned functional an-

notation, broad mechanism of antibiotic resistance, drug class and, in some cases, specific an-

tibiotic it confers resistance to. A summary of the AMR genes annotated in this genome and

corresponding AMR mechanism are shown in Table 4 . 

The phylogenomic tree showed that M. yunnanesis ORF15-23 formed clade with several gen-

era within of the family Micrococcaceae including the type of strain of M. luteus NCTC 2665

465515.4 and Citriciccus sp. CH26A 1045009.3 ( Fig. 3 ). Additionally, the average nucleotide iden-

tity (ANIb) values between M. yunnanesis ORF15-23 and type strains of M. yunnanensis DSM

21948T and M. aloeverae DSM 27472T were 96.95 and 96.83 %, respectively ( Table 5 ). These data

strongly supported the assignment of strain ORF15-23 as M. yunnanesis ORF15-23. 
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Fig. 3. Phylogenomic tree of Micrococcus yunnanesis ORF15-23 and its closely related Micrococcus spp. genome generated 

using the Type (Strain) Genome Server (TYGS). 

Table 5 

ANIb values of M. yunnanesis ORF15-23 with its closely related Micrococcus spp. 

Genome ANIb (%) 

Micrococcus yunnanensis DSM 21948 [T] 96.95 

Micrococcus aloeverae DSM 27472 [T] 96.82 

Micrococcus yunnanensis DSM 24531 [T] 96.36 

Micrococcus luteus NCTC 2665 NCTC 2665 [T] 96.35 

Micrococcus luteus NCTC 2665 NCTC 46698 [T] 96.33 

Micrococcus luteus ATCC 4698 [T] 96.31 

4
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. Experimental Design, Materials and Methods 

.1. Sample collection and bacterial isolation 

Rhizosphere soil sample was randomly collected (0–15 cm depth) from organic rainfed paddy

elds of KDML105 rice variety, in Tung Kula Rong Hai (TKR) areas, Kasetwisai district, Roi Et

rovince, Thailand (15.64 N, 103.65 E) during dry season before the rice harvesting in November

018. The soil was collected using sterile spoon. The strain was isolated by dilution spread plate

n nutrient agar. 
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4.2. Bacterial cultivation and genomic DNA extraction 

M. yunnanesis ORF15-23 was grown on tryptic soy agar (TSA) at 37 °C for 24 h. Genomic DNA

extraction was performed by the following procedures [ 19 ]. Bacterial cells were lysed in an ex-

traction buffer. The contaminated protein was removed by phenol extraction and centrifuged at

15,0 0 0 rpm for 5 min at 4 °C. The supernatant was collected, and phenol extraction step was

repeated. Sodium acetate, isopropanol and absolute ethanol were added to precipitate DNA, and

incubated at −20 °C for 15 min. After incubation, precipitated DNA was harvested by centrifuga-

tion at 15,0 0 0 rpm for 5 min at 4 °C. The DNA was washed by 70 % (v/v) ethanol and centrifuged

at 15,0 0 0 rpm for 5 min at 4 °C. DNA was dried for 30 min and dissolved with sterile ultrapure

water. 

4.3. Whole genome sequencing, assembly annotation and analysis 

The sequencing of Micrococcus yunnanesis ORF15-23 genomic DNA was carried out using

service of Omics Science and Bioinformatics Center, Faculty of Science, Chulalongkorn Univer-

sity, Bangkok, Thailand. The genomic DNA library was prepared using QIASEQ FX DNA library

preparation kit (Qiagen, USA). The libraries were sequenced on Illumina MiSeq sequencer in

2 × 250 bp paired end. FASTQC software version 0.11.9 [ 20 ] was used to check raw reads qual-

ity. Adaptors and poor-quality reads were removed using Fastp version 0.23.2 [ 21 ], and the

filtered reads were used as an input for Unicycler, genome assembly program [ 22 ]. The as-

sembled genome was annotated using the PATRIC RASTtk-enabled Genome Annotation Service

[ 7 ]. ANIb value was calculated using JSpeciesWS version: 3.9.7, web server tool [ 23 ]. In addi-

tion, the phylogenomic tree was constructed using the Type (Strain) Genome Server (TYGS) [ 24 ]

( https://tygs.dsmz.de/ ). All software were run using the default parameters. 

Limitations 

Not applicable. 

Ethics Statement 
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Data Availability 

Micrococcus yunnanesis strain ORF15-23 (Original data) (GenBank). 
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