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Isolation and Identification of Thermostable B-glycosidase-producing Microorganism from Hot Spring
of Volcanic Area at Atagawa in Japan. Nam, Eun-Sook, Jong-Woo Choi, Seong-Kwan Chal, and Jong-
Kun, Ahn*. Department of agricultural science, Korea National Open University, Seoul 110-792, Korea,
"Korea Food Research Institute, Seongnam, Kyonggido, 463-420, Korea - This study was performed to
obtain the thermostable -glycosidase producing bacteria from hot spring of volcanic area at Atagawa in
Japan. KNOUC 202 was selected because it showed thermostable 3-glycosidase activity in sodium phosphate
buffer(pH 6.8) at 70°C for 4h, and it was identified. The strain was aerobic, asporogenic bacilli, immobile,
gram negative, catalase positive, oxidase positive, and pigment-producing. Optimum growth was at 70~72°C,
pH 7.0~7.2, and it could grow in the presence of 3% NaCl. The main fatty acids in cell were iso-15:0 and iso-
17:0. 16S rRNA sequence of KNOUC 202 showed 99.9% similarity with that of Thermus thermophilus ATCC
27634(HBS). Based on morphological, physiological, biochemical characteristics, cellular fatty acids profile
and 16S rRNA sequence analysis, KNOUC 202 was identified as Thermus thermophilus.
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CaSO42H,O 4 mg, MgCly,6H,O 200 mg, 0.01 M Fe-citrate
05ml, 0.5ml trace element soln., Na-K-phosphate buffer
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250 pme2. 4877 Aeslod 12} wioFslgict. 13} uiofl-S
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NiCl,,6H,O 20 mg, per litere]$ic}.
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g. 1. Stability of crude B-glycosidase at 70°C.

Fig. 2. Scanning electron microscopic photogram of strain
KNOUC202(x 20,000).
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Table 1. Biochemical characteristics of the strain KNOUC 202.

Optimum tempertature 70~72°C Utilization of glucose +

Optimum pH 7.0~7.2 Mannitol +
Growth at/in Inositol +
80°C + Sorbitol +
85°C + Sucrose +
1% NaCl + Mellibiose +
3% NaCl + Amygdalin +
5% NaCl - Arabinose +
Catalase Galactose +
Oxidase + Saccharose +
Nitrate reduction + Trehalose +
Voges-Proskauer reaction Lactose +
Indol prodcution + Fructose +
Hydogen sulfide formation + Xylose -
Citrate utilization Mannose +
Hydrolysis of Ducitol +
Starch + Adonitol +
Casein + Raffinose +
Urease + Glycerol +
Gelatin liquefaction + Erythrol +
ONPG + Malate +
Degrdation of Propionate +
p-nitrophenyl substrtes; Pyruvate +
B-galactopyranoside + Formate +
B-fucopyranoside + Glutamate +
B-glucopyranoside + Arginine +
Oxidation-fermentation ~ Oxidation Ornitine +
Growth on nutrient plate - Tryptophane +

HE7F o3, 254 e] sloH, ZAE AR st
He]7F KNOUC 2029 A=]% B2 Table 13} 7
o} AST7sEE 50~85°Celglen, FHLeEE 70~
72°Colgivt. W87 pHE pH 5~8.5¢]9, A pH:
7.0~7.201905}F NaCl & 1~3%lMEe Azl 7t
5% A= AAEIR] 23t} Catalase®FAd, oxidaseFAd o]<d
3l starch, casein, ONPG, p-NPGal, p-NPFuc, p-NPglu
=5 Balsledv}. vh nitrate 394, indole A4}, citrate
o] 84 T2 +4ldet. Zel8del 3le] KNOUC 202%

glucose, mannitol, inositol, sorbitol, sucrose, mellibiose,

amygdalin, galactose, saccharose, trchalose, lactose,
fructose, mannose, ducitol, adonitol, raffinose, glycerol,
erythrol, malate, formate, glutamate, arginine, lysine,

omithines& °-83133.2™ xylosel <]431A] b= o=
vepdol. Brock [2] ¢+ Brock F[4]el 9lshd oo
Thermus TS 371425 70°CollA 831, yellow
pigments A= 1% 54, 2R ZAZE 4§
ko catalase®} oxidase °FAelzlal RAslEow, 1%
NaCl sxolA Afo] 7Fs3lcla 319v). Degryse S{[81
Thermus W75 * Thermus thermophilustro] 3% NaCl
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Table 2. Major cellular fatty acids of the strain KNOUC202.

Fatty acid %

15:0 iso 31.67
15:0 anteiso 11.35
16:0 iso 6.96
16:0 9.41
17:0 iso 29.48

17:0 anteiso 5.78

GGTGAACGCTGGCGGCGTGCCTAAGACATGCAAGTCGTGCGGGCCGCGGGGTTTTACTCC
GTGGTCAGCGGCGGACGGGTGAGTAACGCGTGGGTGACCTACCCGGAAGAGGGGGACAAC
CCGGGGAAACTCGGGCTAATCCCCCATGTGGACCCGCCCCTTGGGGTGTGTCCAAAGGGC
TITGCCCGCTTCCGGATGGGCCCGCGTCCCATCAGCTAGTTGGTGGGGTAATGGCCCACC
AAGGCGACGACGGGTAGCCGGTCTGAGAGGATGGCCGGCCACAGGGGCACTGAGACACGG
GCCCCACTCCTACGGGAGGCAGCAGTTAGGAATCTTCCGCAATGGGCGCAAGCCTGACGG
AGCGACGCCGCTTGGAGGAAGAAGCCCTTCGGGGTGTAAACTCCTGAACCCGGGACGAAA
CCCCCGAGGAGGGGACTGACGGTACCGGGGTAATAGCGCCGGCCAACTCCGTGCCAGCAG
OCGCGGTAATACGGAGGGCGCGAGCGTTACCCGGATTCACTGGGCGTAAAGGGCGTGTAG
GCGGCCTGGGGCGTCCCATGTGAAAGACCACGGCTCAACCGTGGGGGAGCGTGGGATACG
CTCAGGCTAGACGGTGGGAGAGGGTGGTGGAATTCCCGGAGTAGCGGTGAAATGCGCAGA
TACCGGGAGGAACGCCGATGGCGAAGGCAGCCACCTGGTCCACCCGTGACGCTGAGGCGC
GAAAGCGTGGGGAGCAAACCGGATTAGATACCCGGGTAGTCCACGCCCTAAACGATGCGC
GCTAGGTCTCTGGGTCTCCTGGGGGCCGAAGCTAACGCGTTAAGCGCGCCGCCTGGGGAG
TACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGCTAGGGAACCCG
GGTGAAAGCCTGGGGTGCCCCGCGAGGGGAGCCCTAGCACAGGTGCTGCATGGCCGTCGT
CAGCTCGTGCCGTGAGGTGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCCGCCGTTAGT
TGCCAGCGGTTCGGCCGGGCACTCTAACGGGACTGCCCGCGAAAGCGGGAGGAAGGAGGG
GACGACGTCTGGTCAGCATGGCCCTTACGGCCTGGGCGACACACGTGCTACAATGCCCAC
TACAAAGCGATGCCACCCGGCAACGGGGAGCTAATCGCAAAAAGGTGGGCCCAGTTCGGA
TTGGGGTCTGCAACCCGACCCCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCCATG
CCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGCCATGGGAGCGGGCT
CTACCCGAAGTCGCCGGGAGCCTACGGGCAGGCGCCGAGGGTAGGGCCCGTGACTGGGGC
G

Fig. 3. 16S rRNA sequence of strain KNOUC 202.
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Table 3. Levels of 16S rRNA similarity for strains KNOUC 202, the type strains of Thermus species and the representatives of some

related taxa.

% similarityt in:

Strain
1 2 3 4 5 6 7 8 9 0 11 12

1 Strain KNOUC 202
2 Thermus thermophilus ATCC27634(HB8)" 99.9
3 Thermus antranikianii DSM 124627 95.1 95.1
4 Thermus aquaticus ATCC251047 96.4 964 96.5
5 Thermus brockianus NCIMB126767 95.0 950 951 95.6
6 Thermus filiformis ATCC43280T 944 944 946 93.6 94.6
7 Thermus igniterrae DSM 124597 95.0 950 951 955 97.1 973
8 Thermus oshimai NCIMB13400T 934 934 936 923 925 922 918
9 Thermus scotductus DSM85537T 947 947 948 97.8 96.1 959 940 96.2
10 Meiothermus ruber DSM12797 872 872 87.6 874 872 870 868 877 852
11 Meiothermus silvanus DSM99467 86.1 86.1 86.3 867 86.7 873 859 868 86.0 859
12 Meiothermus chliarophilus DSM99577 86.7 867 87.1 865 863 862 862 86.7 856 863 907
13 Deinococcus radiodurans DSM205397 804 804 808 80.6 80.6 813 813 80.7 80.8 80.5 813 823
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Fig. 4. Phylogenetic tree based on 16S rRNA sequences show-
ing the positions of strain KNOUC 202, the type strains of
Thermus species and the representatives of some other related
taxa. Scale bar represeuts 0.01 substitution per nucleotide posi-
tion.
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