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Screening and Taxonomic Characterization of D-Amino Acid Aminotransferase-producing Thermo-
philes. Kwak, Mi-Sun'>, Seung-Goo Lee!, Sang-Cheol Jeong?, Seung-Hyun Suh’, Jae-Heung Lee?,
Yeong-Joong Jeon?, Young-Ho Kim®, and Moon-Hee Sung*. Microbial Conversion RU, Korea Research
Institute of Bioscience and Biotechnology, Yusong, Taejon 305-600, Korea, *Cheil Foods and Chemicals Inc.,
Kyunggi-Do 467-810, Korea, *College of Pharmacy, Chungnam National University, Taejon 305-764, Korea — To
acquire an industrially useful biocatalyst for the enzymatic synthesis and production of various D-amino acids,
1,300 thermophiles isolated from the soil of Korea were analyzed for D-amino acid aminotransferase (ID-
AAT) activity. The enzyme activity was found from 110 strains of isolated thermophiles revealing its wide
occurrence in thermophiles. Enzyme activity and thermal stability of the D-AAT producers were compared.
Finally we have selected four thermophiles as producers of potent biocatalysts for the D-amino acid produc-
tion; two thermophiles, Bacillus sp. LK-1 and LK-2, having higher specific activity and two thermophiles, B.
stearothermophilus K1.-01 and Bacillus sp. KLS-01, having higher thermal stability than the D-AAT produc-

ers. Taxonomic and physiological characteristics of the four isolated thermophiles were described herein.
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Fig, 1. Reaction scheme of D-amino acid aminotransterase.
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Fig. 2. Production of D-alanine from D,L-aspartic acid by using
D-amino acid aminotransferase.
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Fig. 3. HPLC analysis of the D-AAT reaction solation of
Bacillus stearothermophilus KL-01(A) and Thermus sp. (KCTC
2654)(B). D-alanine and o-ketoglutaric acid were used as
amino-group donor and amino-group acceptor, respectively.

Table 1. D-AAT activities of thermophilic Bacillus strains isolated and Thermus strains

Thermophiles

D-AAT activity(U/ml) Specific activity (U/mg)

Bacillus sp. LK-1 (Strain No. 377)

Bacillus sp. LK-2 (Strain No. 417)

B. stearothermophilus KI-01 (Strain No. 257)
Bacillus sp. KLL§-01 (Strain No. 292)
Thermus sp. (KCTC 2654)

Thermus sp. (KCTC 2655)

1. agquaticus (KCTC 2755)

0.22 0.07

0.23 0.08

0.06 0.015
0.04 0.013
0.005 0.000
0.002 0.000
0.01 0.000
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Table 2. Taxonomic properties of isolaled themophilic Bacillus strains

Property B. sphaericus

B. stearothermophilus

LE-1 LK-2 KL-01 K1.5-01

Cell shape small rod
width>1.0 tm -
chains -

Spore

ellipsoidal -
round +
cenlral or paraceniral -
subterminal or terminal +
swelling the sporangium +

Growth temperature (°C)

Motility n

Gram staining \

Catalase +

Oxidase

V-P reaction -

pH in V-P broth <6 -

=7 +

NO3 to NO» -

Hydrolysis of casein -

gelatin

starch -

Growth n pH 5.7 -
0.02% azide

7% NaCl -

Anaerobic growth -

Acid from glucose -

xylose -

mannitol -

Gas from glucose

Growth without shaking

small rod

disperse

small rod small tod smallrod small rod

. ; W

+
'

+ < <o
+

30-70

+ + + <

+
|
|

<+ + < <

< <+ o

flocculent
sediment

disperse

+: positive —: negative w: weakly positive v: variable
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Fig. 4, Transmission electron micrograph (TEM) of B. stearothermophilus KL-01 (A) and Bacillus sp. KL5-01 (B). The ther-
mophiles were cultivated at 60°C for 8 hours before the microscopic observation (magnification fold; A, 45,000; B,

33,000x).
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Fig. 5. Mlcroscoplc observation of B. steamthennaphzlus

KL-01 (A) and Baczllus sp. KLS-01 (B). The thermophlles were culti-

vated at 60°C for 27 hours and stained with crystal violet before the microscopic observation (magnification fold: 1,000x).
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Fig. 6. Change of D-AAT activity during the growth of Ba-
cillus stearothermophilus KL-01(A) and Bacillus sp. KLS-01
(B). The thermophiles were cultivated at 60 °C in MY me-
dium. Symbols: @, cell growth; O, D-AAT activity.
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