
A Gram-negative, yellow-pigmented, long-rod shaped bacterium 

Spirosoma montaniterrae DY10T was isolated from a soil sample 

collected at Mt. Deogyusan, Jeonbuk Province, Republic of 

Korea. Cells showed extreme gamma radiation resistance with 

the D10 value of 12 KGy. The complete genome sequence of 

strain DY10T is consist of a circular chromosome (5,797,678 

bp) encoding 5,116 genes, 9 rRNA genes and 39 tRNA genes. 

The genomic features contain the key enzymes for gamma and 

UVC radiation. 
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Ironing radiation such as gamma rays produce reactive 

oxygen species and damages the intracellular proteins and 

lipids, which leads to cell death (Daly, 2012). However, the 

radiation resistant bacteria such as Deinococus, Hymenobacter, 

Spirosoma, Pontibacter (Kim et al., 2015; Srinivasan et al., 

2015), known to have extreme DNA repair mechanisms and 

protein production system to repair the damaged DNA (White 

et al., 1999). Strain DY10T was isolated from the isolated from 

a soil sample collected at Mt. Deogyusan, Jeonbuk Province, 

South Korea (Lee et al., 2015).

Spirosoma montaniterrae DY10T is Gram-negative, yellow 

pigmented, long rod-shaped bacterium and exhibited exceptional 

resistance to UVC and gamma irradiation with the D10 value of 

12 KGy. The complete 16S rRNA gene sequence of Spirosoma 

montaniterrae DY10T showed similarity with Spirosoma arcticum 

R2-35T (91.0%) and Spirosoma lingual DSM 74T (90.8%). To 

understand the genomic features of radiation resistance, we 

determined the genome sequence of Spirosoma montaniterrae 

DY10T. The genome annotation confirmed the presence of the 

main enzymes involved in the recovery of damaged DNA from 

ionizing radiation. The nucleotide excision repair (NER) pathway 

was reported from other highly radiation-resistant bacteria 

such as D. radiodurans (Blasius et al., 2008).

The complete genome was sequenced using Pacific Biosciences 

RS II platform, and a library was constructed according to 

Pacific Biosciences RS II Sequencing method manual. The 

32,660 sequence reads were obtained and assembled using the 

PacBio SMRT Analysis (version 2.3.0) with default options. 

Korean Journal of Microbiology (2017) Vol. 53, No. 1, pp. 61-63 pISSN 0440-2413
DOI https://doi.org/10.7845/kjm.2017.7006 eISSN 2383-9902
Copyright ⓒ 2017, The Microbiological Society of Korea

Genome Announcement

Complete genome sequence of Spirosoma montaniterrae DY10T 

isolated from gamma-ray irradiated soil

Sathiyaraj Srinivasan1, Myung-Suk Kang2, and Myung Kyum Kim1*

1Department of Bio and Environmental Technology, College of Natural Science, Seoul Women’s University, Seoul 01797, Republic 

of Korea
2Microorganism Resources Division, National Institute of Biological Resources, Incheon 22689, Republic of Korea

감마선 조사된 토양에서 분리된 박테리아 Spirosoma montaniterrae 

DY10
T의 완전한 게놈 서열

스리니바산 사티야라지1 ･ 강명석2 ･ 김명겸1*
1서울여자대학교 자연대학 생명환경공학과, 2국립생물자원관 미생물자원과

(Received February 21, 2017; Revised February 27, 2017; Accepted February 27, 2017)

*For correspondence. E-mail: biotech@swu.ac.kr;

Tel.: +82-2-970-5667; Fax: +82-2-970-5974



62 ∙ Srinivasan et al.

미생물학회지 제53권 제1호

The protein-coding sequences (CDS) were predicted using 

Glimmer [Version 3.02 (Delcher et al., 2007)], and the genome 

annotation was performed by NCBI Prokaryotic Genome 

Automatic Annotation Pipeline (PGAP, http://www.ncbi.nlm.nih. 

gov/books/NBK174280/). The rRNA and tRNA were predicted 

by using rRNAmmer (Lagesen et al., 2007) and tRNAscan-SE 

(Lowe and Eddy, 1997), respectively.

Spirosoma montaniterrae DY10T contain a chromosome of 

5,797,678 bp with a G + C mol of 52.7%, a total of 5,116 genes; 

5,066 genes with protein coding genes; 39 are tRNA genes and 

the remaining was annotated as hypothetical or conserved 

hypothetical proteins. A total of 2,660 genes is categories into 

Cluster of Orthologues Groups (COGs) (Tatusov et al., 2003) 

were predicted (Table 1 and Fig. 1). Spirosoma montaniterrae 

DY10T contains the NER pathway enzymes, which includes 

the excinuclease UvrABC complex, that recognizes and repair 

the structural changes caused by gamma radiation by creating 

dual incisions 5′ and 3′ to the damaged site (Petit and Sancar, 

1999). The genome of strains Spirosoma montaniterrae DY10T 

also contained the UV damage repair endonuclease (UvdE) 

coding gene.

The genome of strain Spirosoma montaniterrae DY10T also 

encodes several genes for homologs recombination; that plays 

a central role in the nucleic acid metabolism. The DNA repair 

pathway was reported in the D. radiodurans genome (Earl et 

al., 2002; Battista and Cox, 2006). The radiation resistant in 

strain Spirosoma montaniterrae DY10T is achieved by a 

combination of various DNA recovery pathways. The genomic 

information of radiation resistant can be very useful to under-

stand the mechanisms and apply it on radiation biotechnology.

Nucleotide sequence accession number

The genome sequence was deposited in DDBJ/EMBL/ 

GenBank under the under accession number CP014263. This 

strain is available from the Korean Collection fortype Cultures, 

South Korea with the accession number KCTC 23999T.

적  요

그람 음성이며 황색인 긴 막대 모양의 세균 Spirosoma 

montaniterrae DY10T는 전라북도 덕유산에서 분리가 되었다. 

이 세균의 세포는 감마선에 대해 12 KGy의 D10 값을 보이며 극

단적인 감마선 저항성을 보였다. DY10T 균주의 완전한 게놈 

서열은 5,116개의 유전자, 39개의 tRNA 유전자를 포함하는 

원형 염색체(5,797,678 bp)로 구성되었다. 유전체 특징은 감

마선 및 UVC에 대응하는 주요 효소를 포함하였다.

Fig. 1. Graphical circular map of Spirosoma montaniterrae DY10T.

From outside to the center: Genes on forward strand, Genes on reverse 

strand, RNA genes (tRNAs green, rRNAs red, other RNAs black), GC 

content, GC skew

Table 1. General features of Spirosoma montaniterrae DY10T

Features Chromosome

Length (bp) 5,797,678

Genome coverage 72.4

G + C content (%) 52.7

No. of contigs   1

Genes 5,116

Protein-coding genes 5,066

rRNA gene   9

tRNA genes 39

Genes with function prediction 3,615

Genes assigned to COGs 2,660

Genes assigned Pfam domains 3,824

Genes with signal peptides 786

Genes with transmembrane helices 1,159

Abbreviation: bp, base pair, DNA, deoxyribonucleic acid, RNA, ribonucleic 

acid
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