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ABSTRACT: The aim of this study was to investigate the UV-resistance of radiation-resistant bacteria isolated from the water of Han
River, South Korea. The water sample was irradiated with 3 kGy gamma radiation prior to isolation. Radiation-resistant bacterial strains
were isolated by standard serial dilution method on R2A and 1/10 diluted R2A agar. The resulting purely isolated 60 cultures of bacteria
were analysed for UV resistance and used in further studies. Based on the comparative analyses of 165 rRNA gene sequences, the
bacterial isolates were divided into 3 phyla (4 general: the phylum Deinococcus-Thermus (the genus Deinococcus) was 61.7%,
Bacteroidetes | Hymenobacter and Spirosoma) was 23.4%, and Firmicutes (Exiguobacteriurm was 15%. The results suggested that
twenty-nine isolates are candidates new species belonging to Jeinococcus, Hymenobacter, and Spirosoma, or other new genera. Nine
bacterial strains were selected among the novel candidates and the UV-resistance analysis was conducted. All the candidate bacterial
strains showed high UV resistance, similar to that of [ radiodurans R1.
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Deinococcus radiodurans +5+(Brooks and Murray, 1981)
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A A A2 6.7 x 10° CFU/MI QAL 1/10 R2A 3l #)
oAl 1.4 x 10° CFU/mI2] Ali4=7F #H2h=] 9l ek R2A 2ok
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(Table 1A).
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Table 1. Diversity of cultivable bacteria from the gamma-radiated water sample of Han River in Seoul (total isolates = 60)
(A) Genera of bacterial isolates on (1) R2A and (2) 1/10 R2A media from the water of Han River. (B) Diversity of bacterial isolates of the gamma-radiated

water of Han River.

(A)
o (1) Medium : R2A (2) Medium : 1/10 R2A
Number Ratio (%) Number Ratio (%)
Deinococcus sp. 21 50.0 16 88.9
Exiguobacterium sp. 214 0 0
Hymenobacter sp. 214 1 5.6
Spirosoma sp. 3 7.1 1 5.6
Total 42 100.0 18 100.0
(B)
Phylum Order Genus Species Number Ratio (%)
Deinococcus-Thermus — Deinococcales Deinococcus aquaticus 29 483
aquatilis 3 5.0
daejeonensis 3 5.0
grandis 2 33
Total 37 61.7
Firmicutes Bacillales Exiguobacterium acetylicum 2 33
sibiricum 7 11.7
Total 9 15.0
Bacteroidetes Cytophagales Hymenobacter algoricola 4 6.7
elongatus 3 5.0
gelipupuascens 1 1.7
rigui 1 1.7
terrae 1 1.7
Total 10 16.7
Spirosoma endophyticum 3 5.0
rigui 1 1.7
Total 4 6.7
The Sum Total 60 100.0

Korean Journal of Microbiology, Vol. 52, No. 1



68 - Leeetal

Table 2. Identification of radiation-resistant bacteria isolated from the waters of Han River in Seoul

GenBank

Medium Phylum based on E;S:I:;;Zlagt;z sequnces Isolated name Acizsion Snz;)a)rlty
Deinococcus-  Deinococcus aquaticus PB3 147 Deinococcus aquaticus 16F3N KU758886 99.52
Thermus Deinococcus aquaticus PB3 147 Deinococcus sp. 16F7B* processing 98.15
Deinococcus aquaticus PB3 147 Deinococcus sp. 16F1E* processing 97.79
Deinococcus aquaticus PB3 147 Deinococcus sp. 16F3H* processing 97.65
Deinococcus aquaticus PB3 147 Deinococcus sp. 16F3J* processing 97.33
Deinococcus daejeonensis M127" Deinococcus sp. 16F1L KU758885 98.40
Firmicutes Exiguobacterium acetylicum DSM 20416" Exiguobacterium acetylicum 16F3E KU758892 99.60
Exiguobacterium acetylicum DSM 20416" Exiguobacterium acetylicum 16F31 KU758893 99.60
Exiguobacterium sibiricum 255-1 5" Exiguobacterium sibiricum 16F5B KU758894 99.60
R2A Exiguobacterium sibiricum 255-1 5" Exiguobacterium sibiricum 16F5C KU758895 99.60
Exiguobacterium sibiricum 255-15" Exiguobacterium sibiricum 16F1F KU758891 99.54
Bacteoidetes Hymenobacter algoricola VUG-A23a" Hymenobacter sp. 16F7C* KU758881 97.88
Hymenobacter elongatus VUG-A112" Hymenobacter elongatus 16F7A KU758896 99.05
Hymenobacter elongatus VUG-A112" Hymenobacter sp. 16F3P* KU758879 98.46
Hymenobacter gelipurpurascens Txgl" Hymenobacter gelipurpurascens 16F7D KU758897 99.38
Hymenobacter rigui WPCB131" Hymenobacter sp. 16F7G* KU758880 97.42
Hymenobacter terrae DGTA" Hymenobacter sp. 16F3Y* KU758882 97.74
Spirosoma endophyticum EX36" Spirosoma sp. 16F3U KU758883 92.83
Spirosoma rigui WPCB1 18" Spirosoma rigui 16F3V KU758898 99.93
Deinococcus-  Deinococcus aquatilis DSM 23025" Deinococcus aquatilis 16F6B KU758889 99.16
Thermus Deinococcus aquatilis DSM 23025" Deinococcus aquatilis 16F61 KU758890 98.76
1/10 R2A Deinococcus aquatilis DSM 23025" Deinococcus aquatilis 16F4D KU758888 98.63
Deinococcus grandis DSM 3963" Deinococcus grandis 16F4B KU758887 98.67
Bacteoidetes Spirosoma endophyticum EX36" Spirosoma sp. 16F6E* KU758884 92.90

* UV-radiation resistance test were done (Fig. 2)
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Fig. 1. Phylogenetic Neighbor-joining tree based on comparison of the 16S

RNA gene sequences of bacteria isolated from the gamma-radiated water sample

of Han River and representatives of three phylum (A, Deinococcus-Thermus; B, Firmicutes; C, Bacteoidetes). Boostrap values (>50%) based on 1,000
replications are shown. Bar 0.02 nucleotide substitutions per nucleotide position. Red color, novel species; Green color, already known species.
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Fig. 1. Continued.
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Fig. 2. Survival rates of (A) Deinococcus sp. 4 strains (16F1E, 16F3H,
16F3J, 16F7B), (B) Hymenobacter sp. 4 strains (16F3P, 16F3Y, 16F7C,
16F7B), (C) Spirosoma sp. strain 16F6E after imadiation with UVC
radiation at 254 nm. Deinococcus radiodurans R1 (positive control), and
Escherichia coli strain K12 (negative control) served as positive and
negative control, respectively. The y-axis shows survival on a logarithmic
scale.
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