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Complete genome sequences of Micrococcus luteus isolated from
the radioactive element-containing water in Fukushima Daiichi
nuclear power station unit 2
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ABSTRACT Four bacterial strains with yellow-colored colonies, which were isolated
from the radioactive element-containing water in Fukushima Daiichi nuclear power
station unit 2, were identified as Micrococcus luteus. Here, we present the complete
genome sequences of these species assembled via a combination of short-read and
long-read sequencing techniques.
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ighly radioactive water has accumulated in the torus room of Fukushima Daiichi
Nuclear Power Station Unit 2 since the 2011 accident (1, 2). High chloride levels
suggest remnants of initially injected seawater (3). A water sample collected on 30 June
2020 (1.55 x 10° Bg/L B-ray, mainly cesium) contains a seawater-like bacterial community
that survived under high radiation (4). Due to culturing difficulty, 100 uL of the sample
was diluted in 10 mL of marine broth 2216 (Becton, Dickinson and Co. (BD), Franklin
Lakes, NJ) and cultured by incubating at 30°C for a week. This step was repeated four
times to reduce radiation. Subsequently, the sample was filtered through a 0.2 pm
membrane filter (Corning) to trap non-radioactive microorganisms, which were then
resuspended in the same liquid medium and cultured by incubating at 30°C on 1.5%
marine broth 2216 agar plates. Four yellow colonies (1F2-TY1 to TY4) were isolated.
Each colony was cultured in the same liquid medium. High-molecular-weight DNA for
Nanopore and short-read DNA for lllumina sequencing were extracted from each liquid
medium using NucleoBond HMW DNA Kit and NucleoSpin Microbial DNA Kit (Macherey-
Nagel, Diiren, Germany), respectively. To obtain long-read sequences, sequence libraries
were prepared with the Rapid Barcoding Kit SQK-RBK004 (Oxford Nanopore Technologies
(ONT), Oxford, UK), without size selection. Libraries were loaded into an R9.4.1 flow ) o
) Editor J. Cameron Thrash, University of Southern
cell (ONT) and run on a MinlON Mk1C system (ONT). Raw reads were basecalled using California, Los Angeles, California, USA
the high-accuracy configuration of Guppy (v.6.5.7) (5), adapters were removed with
Porechop (v.0.2.4) (6), and reads shorter than 20 kbp and low-quality reads (quality <10)
were filtered using NanoFilt (v.2.8.0) (7) with the following flags: --quality 10 --length
20000. Corresponding paired-end 301 bp short reads were obtained from libraries
prepared with the NEBNext Ultra Il FS DNA Library Prep Kit for Illumina (New England See the funding table on p. 2.
Biolabs, Ipswich, MA), followed by consecutive sequencing with v.3 reagents on an Received 10 July 2025
Illumina MiSeq system (lllumina, San Diego, CA). Reads shorter than 25 bp and low- Accepted 29 July 2025
quality reads (quality <15) were filtered using Atria (v.3.2.2) (8). The long-read assem-  Published 25 August 2025
bly and polishing were performed using the MicroPIPE (9) pipeline. In brief, trimmed Copyright © 2025 Dotsuta et al. This is an open-
long reads were assembled using Flye (v2.9-b1768) (10) and polished with the long  accessarticle distributed under the terms of the

reads by four iterations using Racon (v1.4.20) (11), followed by one iteration using Eii’geCommonsmr'bunon #0Intemational
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TABLE 1 Summary of complete genome sequences of four Micrococcus luteus strains isolated from the radioactive contaminated water in the torus room of
Fukushima Daiichi Nuclear Power Station Unit 2

Strain No. of No. of Nanopore Chromosome Length (bp) Coverage G+C No. of coding DDBJ lllumina SRA  Nanopore SRA
lllumina  Nanopore read Nsg Plasmid (x) content  sequences accession no. accession no. accession no.
reads reads (bp) (%)
1F2-TY1 627,952 84,788 17,333 Chromosome 2,488,561 88 73.12 2,259 AP041098 DRR595938 DRR595945
Plasmid 99,801 347 69.46 116 AP041099

1F2-TY2 655,438 42,884 24,862 Chromosome 2,486,336 115 73.12 2,258 AP041100 DRR595939 DRR595946
Plasmid 99,401 512 69.40 116 AP041101

1F2-TY3 848,860 23,192 18,298 Chromosome 2,474,352 34 73.05 2,277 AP041102 DRR595940 DRR595947
Plasmid 95,098 164 69.77 107 AP041103

1F2-TY4 714,710 56,357 22,613 Chromosome 2,439,246 127 73.1 2,237 AP041104 DRR595941 DRR595948
Plasmid 128,267 393 69.42 146 AP041105

Medaka (v1.4.3) (GitHub - https://github.com/nanoporetech/medaka). Output contigs
were further refined with lllumina short reads using NextPolish (v1.3.1) (GitHub - https://
github.com/Nextomics/NextPolish). Default parameters were used for all software unless
otherwise specified. The genome assembly metrics for each isolate are listed in Table
1. Annotations were performed using the DFAST (v.1.2.17) (12). The chromosomes of
the four strains are circular, and each strain contains a linear plasmid, identified by the
presence of a gene homologous to repA and a region similar to plasmid sequences of M.
luteus (13) with NCBI BLAST (14). While the ANI values analyzed by PyANI (v.0.2.12) (15)
between 1F2-TY1 and 1F2-TY2 were 100%, those among 1F2-TY1/1F2-TY2, 1F2-TY3, and
1F2-TY4 were 97.4-97.9%, and those of each strain against the type strain of M. luteus
(NCTC2665, DDBJ accession no. CP001628) were 96.7-97.0%.
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DATA AVAILABILITY

The final complete genome sequences and the sequences of lllumina reads, Nanopore
reads, and assemblies have been deposited in DDBJ under the accession numbers listed
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