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Changes in bacterial community in Japan Trench
sediment during cultivation without decompression

Miki YANAGIBAYASHI™? Chiaki KATO™® Lina LI*
Yuichi NOGI*S Tetsuya INADA® Kiyoshi TAIRA®
Toshio KIKUMA*? Kimio SUZUKI* Koki HORIKOSHI**

In this study, we have analyzed changes in the micrabial community of Japan Trench sediment
obtained by the pressure retaining sampler (Shinkai 6500 dive #3723, sampling point: inside of
deeprsea fissure depth 6,292 m, about 65 MPa), during cultivation without decompression (65
MPa} and at atmospheric pressure,

Cultivation was repeated five times at 65 MPa withoul decompression, and at almospheric
pressure, in marine broth 2216 medium using the cultivation chamber of the DEEP-BATH
system.  Alter cultivation, mixed cells were harvested and DNA was extracted from them,

Bacterial 165 1BMNA genes were amplified by PCR from the extracted DNA, awd amplified DiNAs
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were cloned and sequenced, The results indicated that I) from 65 MPa cultivation, bacterial
strains belonging to the Shewanella barophiles branch and the genus Moritelfa existed together
at the bepinping of cultivation, and Meritefla strains became dominant towards the end of
cultivation, II) from atmospheric pressure cultivation, strains belonging to the genus
Prewdomonas were dominant at all fimes. We have also undertaken fatty acid analysis of the
mixed cultivated cells, the results showed that the amount of eicosapentacnaic acid (EPA, 20:5)
which was observed in strains belonging 1o the Shewanelia barophiles branch was decreasing,
and the amount of docosahexaenoic acid (DHA, 22:6) which was observed in the genus Moritelln
was inereasing during high pressure cultivation. This latter result corresponds 1o be changed the
165 rRMNA analysis, In conclusion, s microbial community from deep-sea sediment can be
changed by cultivation conditions, the deep-sea adapted barophilic bacteria survived in the
community under high pressure cultivation, and the genus Prendomronas which exists i a wide

spread environment was selected for the community under atmospheric pressure cultivation.

Key word © Deep-sea microorganisms, High Pressure, Japan Trench,
Pressure retaining sampler, DEEP-BATH system
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Strategy of cultivation using DEEP-BATH system

5 mi prassura rataining samples from Japan Trench
depth of 6202 m (BKuATA, YSO7-04 cruise, leg. 3)

Diluted to 500 mi
by sterilized sea water

J I

40 ml 10 ml 10 mi
DA extraction 0.1 MPa &5 MFa
(B} cullivalion cullivation

)
}

1.51 10 ml 1.51 10 mi
DA extraction 0.1 MPa DA extragtion 5 MPa
(NBE2) cullivation (NB3) cultivation

A
A

1, 10 ml 1.51 10 ml
DA axtraction 0.1 bPa DA exdrachion &5 Mg
{ME4) ullivation (NES) cultivation

A
A

1.5 10mi 1.51 10 mi
DA extraction 0.1 MPa DMA axtraclion 65 iPa
{MNBE) cultivation {MET} Cultivation

A
A\

1.51 10l 151 10l
DA exiraction 0.1 MPa DM extraciion 65 MPa
{MBB) cullivation {NED) cultivalion
1.51 i!ﬁ I
DA extraclion Dy exctraction
{ME10) (NB11)
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Fue 3 Stratepy for cotivalion of microorganisms in a 2edinent
semyles nsinteineced 2 ambient pressre,
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[ Experimental Procedure ]

]Dm extraction from the sediment (NB1) or mixed cultures (MB2-11). |

¥

PCA amplification of the 165 ribosomal AMA gene using 27F and 1492R
eubacterial 165 primers {Delong 1982).

¥
[ Cloning of the ampiified DMA in Escherichia col using T-veeior.
¥

1 Puyrification of the recombinant plasmids, |

¥

Anahysis of ihe resldction fragments lengih polymorphism (AFLP) using

Mspl + Rzal, and selection of the plasmids showing differgnt patterns,

¥

Datermination of the whale of nuclestide sequences {around 1.5 kb) of the

clened fragments.

¥

Analysis of the determined 163 rDMNA sequences and construction of the
phylogenetic tree,

[ TaNA BT o it BE T
Fiz 4 Peotocol for TINA analvais,
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RFLP pawern Mumber of the clones 165 rDMA acecssion number
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Table 1 Mumber of the clones shown different RFLP pattern of
amplified 165 rDMA geae from the DNAs extracted from
the original sediment (NB1) obtained by the pressure
relaiming sampler (65 MPa).
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Table 2 Mumber of the clones shown differeint RFLP pattern of
amplified 165 rDMA gene from the TiAs cultivated at high
pressure (65 MPa; a) and atmospheric pressure (0.1 MPa; b,
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Phylogenetic tree bazed on 165 ribosomal BNA gene sequences.
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