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Isolation and characterization of barophilic bacteria obtained from
sediment samples collected from Sagami Bay and Enshu-Nada

CHIAKI IMADA * TAKESHI KOBAYASHI, NAOKO HAMADA-SATO AND ETsuo WATANABE

Course of Food Science and Technology, Tokyo University of Fisheries, Minato, Tokyo 108-8477, Japan

Sixteen marine sediment samples collected from Tokyo Bay, Sagami Bay, Suruga Bay and Enshu-Nada were
incubated under increased pressure (1-600 atm). Two barophilic microbes were obtained from Sagami Bay at a
depth of 1,400 m and Ensyu Nada at a depth of 300 m. They were referred to as strains SA-6 and EN-16, respec-
tively. Both strains required seawater for their growth which indicated that they were marine in origin. From the
taxonomic characterization, strains SA-6 and EN-16 were identified as Kurchia and Acinetobacter, respectively.
The activities of protease and a-amylase produced by strain EN-16 increased much more than 1 atm under in-

creased pressure.
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Table 1. Sampling locations and depths

S%Tg?le Sea area Longitude  Latitude  Depth
1 Tokyo Bay T-2 139°55.1'E 35°34.1'N 13m
2 Tokyo Bay T-3 139°55.1'E  35°30.4'N 27m
3 Tokyo Bay T-5 139°46.8'E  35°21.1'N 19m
4 Tokyo Bay T-7 139°47.9'E  35°10.4'N 32m
5  Tokyo Bay T-8 139°31.77E 35°03.8'N  800m
6 Sagami Bay S-1  139°23.0'E  35°00.5'N 1400 m
7 Sagami Bay S-2  139°24.6’'E  34°55.9'N 1400 m
8 Sagami Bay S-3  139°15.2°'E  34°59.8'N 1300 m
9 Sagami Bay S-4  139°14.1'E  35°02.0'N 1100 m

10 Sagami Bay S-6  138°30.0'E  34°07.6'N 3600 m
11 Ensyu—-Nada S-7 137°00.0'E  34°23.8'N 50 m
12 Ensyu-Nada S-8 137°05.0'E  34°05.0'N 1600 m
13 Ensyu-Nada S-10 137°50.0'E  33°30.0'N 4000 m
14  Ensyu-Nada S-11 137°21.0'E 34°34.0'N 35m
15 Ensyu—-Nada S-12 137°38.1'E  34°38.1'N 35m
16 Enshu-Nada S-14 138°24.0'E 34°36.8N 300 m
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x 1073 mg/mL), Y —EY > (from Bacillus thermo-
proteolyticus, At T.2, 1.0x10-3mg/mL),
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Table 2. The effect of fluorinert on the growth and
production of protease by the samples Nos. 6 and 16
under 1 atm

Growth ( ODHOO)

Protease activity (ODsgs)

Sample yyi, Without With Without
fluorinert  fluorinert fluorinert  fluorinert

No. 6 0.622 0.270 0.467 0.089

No. 16 1.191 0.640 0.181 0.057

One g of sediment samples were inoculated into 29 mL of ZoBell
2216E broth (growth) and the same broth containing 0.5%
azocasein (protease activity). An aliquot of 3 mL was incubated with
the same volume of fluorinert FC-40 at 27°C for 3 days on the
shaker. After incubation, bacterial growth and protease activity in
the broth were determined.

Table 3. The growth of microorganisms in the sediment
samples under increased pressure

Growth (ODggg)

Sample

1 atm 300 atm 600 atm
No. 6 0.768 1.020 0.621
\Io 16 0.326 1.332 0.666

One g of sediment samples were inoculated into 29 mL of ZoBell
2216E broth. An aliquot of 3 mL was incubated with the same
volume of florinert FC-40 at 27°C for 3 days under increased pres-
sure. After incubation, the bacterial growth was determined.
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Table 4. Taxonomical characteristics of strains SA-6 and
EN-16
Strain
Character
SA-6 EN-16
Gram stain +*1 -
Colony pigment - -
Motility + —
Flagella Polar None
Oxidase -
Catalase + -
O/F test O*? 0
Temperature range for growth (°C) 6.0~40.0 3.8~35.8
Optimum temperature range for growth('C) 16.4~33.0 19.5~29.8
pH range for growth 6~9 6~9
NaCl conc. for growth (%) 1.5~12.0  3.0~9.0
Hydrolysis of Aesculin + +
Alginate - -
Casein + +
Chitin - -
DNA + +
Gelatin + +
p-Nitrophenyl phosphate + +
Starch + +
Tributyrin - -
Tween 40 + +
60 + +
80 + +
Urea - -
Nitrate reduction + -
Fluorescence - -
Voges-Proskauer reaction —
Indole production - -
Utilization of carbohydrate (1%)
Glucose ¢} (6]
Sucrose 0 (¢}
Maltose 0 0
Starch 0 (0]
Lactose N N
Galactose (6] N
Levulose 0 N
Arabinose N N
Rhamnose N N
Xylose 0 N
Mannose 0 N
Glycerol (0] N
Inositol N N
Sorbitol N N
Mannitol (0] N
Dulcitol N N
*1 4 positive; —, negative

*2 (), oxidation; N, no action on carbohydrate
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Table 5. Protease activity of strains SA-6 and EN-16,
and commercial product under increased pressure

Protease activity (% of at 1 atm)

Sample
1 atm 300 atm 600 atm
SA-6 100 49 36
EN-16 100 115 125
a—Chymotrypsin® 100 95 90
Proteinase K* 100 102 105
Thermolysin* 100 80 62
Trypsin* 100 95 76
Pronase* 100 84 68

* Commercial products

Table 6. «—Amylase activity of strains SA-6 and EN-16,
and commercial products under increased pressure

a—Amylase activity
(% of at 1 atm)

Sample
latm 300atm 600 atm
SA-6 100 88 36
EN-16 100 114 132
a—Amylase (Sigma A-0521)* 100 89 89
a-Amylase (Sigma A-6255)*
a—Amylase 100 31 60

{Seikagaku Kogyo, Liquefying type)*

* Commercial products
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