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Isolated from Social Wasps (Vespidae; Polistinae: Epiponini)
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ABSTRACT Strains of the genus Tsukamurella were isolated from Polybia sp. social wasps
from Costa Rica. Draft genome sequences from both isolates were obtained of ~4.5 Mb in
length and with 68% GC content.

ioprospecting for natural products in microorganisms isolated from underexplored

environments is a key method to discover new molecules (1). Within these sources,
bacterial strains from social insects are promising leads, because these insects have evolved
defensive strategies either to prevent pathogen growth or to promote the establishment of
symbiotic relationships with microorganisms (2, 3). This suggests the idea of a wide diversity
of untapped bioactive metabolites on those symbiotic microorganisms (4). In this context,
we studied symbiotic strains of the social Polybia sp. wasp, leading to the isolation of strains
8F and 8J from the Tsukamurella genus.

Bacterial strains were isolated from the cuticle of Polybia sp. wasps collected from Refugio
Nacional de Fauna Silvestre Golfito (Costa Rica, 8°39'15.8"N, 83°10'45.1"W) on 30 January
2020. One dead worker wasp was placed onto a petri dish using sterile forceps. Three media
were used for isolation of actinobacteria: actinobacterium isolation agar for microbiology
(Sigma-Aldrich), International Streptomyces Project 1 (ISP1), and ISP2, all supplemented
with nystatin (0.1%) and nalidixic acid (10 «g/mL). These were incubated for 1 month at room
temperature (~22°C), and colonies with actinobacterial macroscopic morphologies were
isolated on new plates with the same media. Genomic DNA from strains 8F and 8J was
extracted by the phenol-chloroform method as described in the work of Chun and Goodfellow
(5) from 1 mg of bacterial colonies, aerial mycelia, and spores after 7 days of culture at room
temperature. Genome libraries were prepared with the Nextera XT DNA library preparation
kit (Illumina) and sequenced twice through a 2- by 150-nucleotide paired-end strategy
on the Illlumina NextSeq500 platform (lllumina, San Diego, CA, USA). Respective paired
raw reads were concatenated to form a single data file for each end. Raw data quality
was controlled with FastQC v0.11.9 (6), and reads were trimmed with fastp v0.20.0 (7).
Trimmed reads were input for de novo assembly using Unicycler v0.4.8 (8). Assembly quality
was measured using QUAST v5.0.2 (9) and CheckM v1.1.3 (10). Data were processed with
default parameters for all programs used. Additionally, the genomes were annotated with
the National Center for Biotechnology Information (NCBI) Prokaryotic Genome Annotation
Pipeline v6.5 (PGAP).

Both draft genomes presented a length of ~4.5 Mb. Some relevant genomic character-
istics are presented in Table 1. Average nucleotide identity (ANI) comparison was carried out
by FastANI v1.32 (11) for available representative genomes for the Tsukamurella genus in
the National Center for Biotechnology Information (NCBI; accessed 25 January 2023) and
our strains (total = 11 genomes). ANl comparison showed a 99.98% similarity within
the 8F and 8J strains. However, no other results were above the threshold for defining
species (>95%; highest value was Tsukamurella tyrosinosolvens with 79.4% for both
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TABLE 1 General results of sequencing and genome characteristics of Tsukamurella sp. 8F

and 8J strains associated with social wasps

Result or characteristic

Strain ID?

Tsukamurella sp. 8F

Tsukamurella sp. 8)

Total no. of reads (x2)
Total no. of base pairs
Genome size (bp)

No. of contigs

% GC

Nso

Completeness (%)
Contamination (%)
Sequencing depth (x)

5,342,838
801,425,700
4,679,450
66

68.89
138,991
98.31

3.06

171

2,793,831
419,074,650
4,597,163
86

68.88
108,455
95.22

2.84

91
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No. of genes annotated with PGAP (12) 4,504

No. of RNAs annotated with PGAP (12) 1,1(16S, 23S)
BioSample accession no. SAMN33554931
GenBank WGS accession no. JARFTP000000000.1
GenBank assembly accession no. ASM2916737v1
Raw read SRA accession no. SRX19606220

4,444

1,1

(16S, 235)

SAMN33554932
JARFTO000000000.1
ASM2916740v1
SRX19606221

a Based on ANl results with available representative genomes for the Tsukamurella genus in NCBI (accessed 25
January 2023). The species used were T. asaccharolytica (ASM785843v1), T. conjunctivitidis (ASM785847v1), T. ocularis
(ASM2480761v1), T. paurometabola (ASM9222v1), T. pseudospumae (ASM157519v1), T. pulmonis (52700 EO1),
T. spoumae (ASM1239601v1), T. sputi (ASM785844v1), and T. tyrosinosolvens (ASM1691946v1). ID, identifier;
WGS, whole-genome sequence.

our strains). These results suggest that Tsukamurella sp. 8F and 8J might be the same new
species.
Data availability. The whole-genome BioProject PRINA764377, BioSample material,
assembled genomes, and raw reads have been deposited in DDBJ/ENA/GenBank under the
accession numbers listed in Table 1.
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