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Development of Microbiological Experiments us-

ing a Simple High-Pressure Incubation Chamber

Eiko IKEMOTO*® Shunji SUKIZAKI™’
Yoshito TSUJI** Kazumasa OZEKI**

Deep sea microorganisms live in a high-pressure environment. The en-
vironment, therefore, must be fully taken into account for the study of
deep sea microorganisms.

We developed a simple high-pressure incubation chamber which en-
abled us to perform a fundamental study of deep sea microorganisms
under high-pressure. The chamber was placed in a temperature-control-
led pool of water. The material used for the pressure chamber is high ten-
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sion aluminum alloy, which provided a light and safe structure at moder-

ated cost.

To test the chamber, 1ncubation experiments under high-pressure con-

ditions were conducted for strains of bacteria which were isolated from
deep sea sediments collected by “SHINKAI 20007, Changes in the shape
of the microorganisms were observed at 400 atm. Browth under 200 atm

was lower than at 1 atm. Almost no growth was observed at 400 and 600

atm.

Connect the high presssure type deep sea microprobe collector to this

chamber for future experiments.

Key words : Deep sea microorganisms, High-pressure environment,

Simple high-pressure incubation chamber, Growth
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Fig. 1 Schematic view of high-pressure chamber
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Photo 1 A simple high-pressure incubation
chamber
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Table 1 Equipment specifications

FMAER> S WRKE TR PH—60
fEK 35 1 306 O R KR TR B COOLNIT-CL150
K i 3174 R B K~420 (390 8)
moE &’ & ME RO 7V (A70776)
B 63 B O0~700 kg/cm?
N 120 mm
NEEX 300 mm
ABE 3.4 %
B #W50 ke
ML X7 520

% 2 BERETCORBOBEELITA 2E O

Table 2 Other studies using 1solation and cultivation in high-pressure conditions

HiB A RRXERES MESE ¥ X #A
(kgf /cifG) -

SRS 1000 O:—He#H & N TGRS T Jannasch et al. 1982°
BET A ENLSERTXS
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RS & b I,
~E 477

Eine RS ERE 346 CO;—He—H. A2 RBE&HPFH 260CZ T, Miller, J.F. et al. 1988%
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T REEEE 600 # 7K BEE#EFE 5—35C. R 5, 19879
“E 0534, A7 VLV RE
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Table 3 Strains of bacteria used in experiments

WEM TN —7 REFEMNO. RIXDIVE  REUEE  EUKE (m)
Staphylococcus aureus = = PE L ? =
Alcaligenens 166 335 B[ 75 1855

7T 335 BRI 1855

Bacillus 30 335 L EIRE 1855
1321 395 BRI 15 1060

1558 436 =R 1121

Flavobacterium 17 335 BRI S 1855
93 335 R R 75 1855

772 330 BRI TS 1865

Lactobacillus | 53 335 BR TS 1855
56 335 BT S 1855

Pseudomonas-Alteromonas 26 335 BRI S 1855
| 86 335 BRI 725 1855

776 335 BRI A 1855

Vibrio 1 336 BR B 1972
697 304 A - 1340
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Table 4 Medium of Anderson agar
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B (u, Growth rate constant : hr™") ZE8H L

= logiNt —logwuNo % 9.303
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Photo 2 Flavobacterium cells under 1 atm
condition (X1000)
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gg 3 ?]DJ_%TH%@%(EE%@EE%&%EE
(No. 17, Flavobacterium)

Photo 3 Flavobacterium cells under 400
atm condition (X1000)

EE4 mr%TﬁQﬁ*%®ﬁ§ﬂﬁ?%ﬁﬁ
BEH (No. 17, Flavobacterium)
Photo 4 Scanning electron microscope of ab-
normal Flavobacterium cells shown
in photo4.
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& b BINMEREBERETICBYT 2HEHEE (1 ; hr)

Table 5 Growth rate of microorgamisms under high-pressure conditions

WY S ov— 7 - PkNo. 1 ]t 200 400+ 6005E
Staphylococcus aureus — 0.040 — 0.006 =
Alcaligenens 166 0.017 0.009 * 0.001

T 0.012 0.011 * —
Bacillus 30 0.018 0.012 0 0
1321 0.038  0.034 : -
1558 0.025 0.021 * 0
Flavobacterium 17 0.014 0.009 * 0.002
93 0.014 0.009 * -
T2 0.014 0.007 % —
Lactobactillus 53 0.009 0.008 0.008 0
56 0.016 0.012 X -
Pseudomonas-Alteromonas 26 0.019 0.012 0 0
86 0.018 0.009 0 —
776 0.008 0.006 0 -
Vibrio 1 0.015 0.011 * 0
697 0.030 0.015 * —
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Fig. 2 Relationship between growth rate of microorganisms under high-pressure and
the depth in the ocean at which they were originally collected.
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