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Community structures of crude-oil degrading bacteria in seacoasts of Hokkaido

Naofumi Sakaguchi®, Hanae Kondo? Marina Takahashi?, Hidetoshi Okuyama®
! Course in Environmental Molecular Biology and Microbial Ecology, Division of Biosphere Science, Graduate School of
Environmental Science, Hokkaido University
2 Department of Biological Sciences, School of Science, Hokkaido University
¥ Laboratory of Environmental Molecular Biology, Faculty of Environmental Earth Science, Graduate School of
Environmental Science, Hokkaido University

The oil fields at Sakhalin Island, Russia, reached a commercial level of operation in 2008. The Japanese island of Hokkaido is
located to the south of Sakhalin, and is at risk of oil spills from the Sakhalin oil fields. Physical, chemical, and biological
treatments are indispensable in cleaning up any contaminated regions, such as seas and seashores. Compared to the physical
and chemical treatments, the biological technology, bioremediation (BR), is considered relatively cost-effective and
environmentally friendly. However, there are problems to be solved also in the BR method including biostimulation (BS) and
bioaugmentation (BA) technologies. To overcome the problems of the existing BR methods (BS and BA), we proposed a new
BR technology: autochthonous bioaugmentation (ABA) (Fig. 1; refs 1) and 2)), to clean up oil-contaminated sites, in particular,
the seacoasts of Hokkaido.

In the ABA, contaminant-degrading microorganisms indigenous to the contaminated site or predicted contamination site are
isolated and used. It is considered that information on the types of contaminant-degrading bacteria and sea sands or on physical
and chemical factors of environments is requisite to use the ABA more effectively.

Sea sand samples were collected from several seacoast places of Hokkaido including those of Shari Town (Shiretoko areas),
facing the Sea of Okhotsk in March and/or in September. Sea sand was mixed with 2 % crude oil and minimum salts medium
(MSM), and then incubated at 20 °C or 4 °C for two and four weeks. After incubation, DNA was extracted from sea sand
cultures and it was subjected to PCR targeting 16S rRNA genes. Amplificates were analyzed by denaturant gradient gel
electrophoresis (DGGE). After PCR-DGGE, band profiles were compared, and relatively dense bands were excised and then
sequenced.

The PCR-DGGE profiles of DNA prepared from the sea sand samples collected at several places of Shari Town were similar
one another. However, the DGGE band profiles showed more diversity in the samples collected in September than in March.
When BS treatment using crude oil and the sea sand collected at Onnebetsu, Shari Town, was carried out, several new bands
appeared. These results suggest that crude oil-degrading bacteria inhabit seacoasts as very minor species, unless oil
contamination happens and that such crude-oil degrading bacteria could be used for practical performance of ABA in the fields.
Not only the Shiretoko areas but also other seacoasts of northern Hokkaido are at a risk of oil spills caused by the Sakhalin oil
field. We will present data on the microbial community structure of these places and discuss their biological and practical
significances, considering the feasibility of practical usage of ABA.

2008 4E LT oY U E O BRI EEEIEICA o7, dBEENERIE YN Y I E B & JRIA &35 R
MHFHLOERICIBEIN TS, JFili72 EIc X > THHERINEEIT o iciz, BEn, (LE0E L TEMFEDN
RPEREPAVONS, ZOHTYH, AW TIE, FRCMAEMBREEEHEIN BR) 1L, K= X R T,

BREE~OAM LD, Ll BIEEICHO SN TV ABRENT T HBiostimulation (BS) =2

Bioaugmentation (BA) IZIdfk % 7e R AN SH D, & 2T, AL, #H LWVBREN & LTl A A —7 2T —
Ta v (ABA) ZHRME L, JbHEEIR IO FUIERICH 2 L 5 B XD (Fig. 1),

ABAE VX, {FYSNTZGIT, FIX5 R EN D ATREMERN B WIEFTIZ ot 2 £ B LT D155 oy i % i T
WHEOWREEITD FIETHD, D=, ABAZ LV ANERT 272011F, ZOBITART D15 Y8 53 i O

1


https://core.ac.uk/display/51492567?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

T, MR, LFHRMEEIZONWTOFREG TEBMLERDH D, I T, METCRERT A2 5T,
ALHFER T OWEFH3A F7213 9 AW AL L, 2 & D ERSH (MSW) Z 3 L., 208, £72134
WG Uiz, B5atk., Wb (B5%%) > ODNAZHH L, PCRIZ X - T16S rRNA & 7-Wrh 288 L7tk &M
FR BE AR 7 L (DGGE) 12 K » TIUAMITFE S G 2 el LT, £72, DCED T IVinb ANy REGIDHL, v—72
TV AR BT o T,

RHERT OWEHS OWEMBEEMEE L, BE LG ITcBfRe <, ZnEnfll> TW\We, $£72. MEMBEEO SR
PEIX, 9 HICBE LY Ao @ oz, RHERRT GEFR]) O/ & A W TBS 2172728 2 A, BS 2179
BT R SN2 DD OF LW DNA NV RBR LN, TN D OFEENS, ALHEED RO I E R T 5K
AR L, ERITEDD 220D R S X o BRICIX RIS L, EH LT 2 2 &b holt, T X
L LT DREITEMICE TS ABARBRICAMCFIATE D L EZOND, MEMITZT i<, desEdbEo
WYY il 2 RR & T 2 U FE R OGRS STV D, £ 2 TARFZETIL. MR ABA THEDOMEN %
Hig L., AbEE e oz OMAEMREEMRE IZ OV CRA L,

Biostimulation (BS)

Enhances the activity of native microorganisms to degrade contaminants.

Bioaugmentation (BA)

Enhances biodegradation using exogenous contaminant-degrading
microorganisms.

Autochthonous bioaugmentation (ABA)

Enhances the biodegradation using microorganisms that are indigenous to the
contaminated or predicted contamination site.

The process for enrichment cultivation must be performed under same
conditions that ABA will be conducted.

ABA 1s a BR technique that has advantages of BS and BA.

Fig. 1 The features of typical BR techniques
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