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ABSTRACT

The research aims to develop a bioremediation strategy for hydrocarbon contaminated soils
based on biocaugmentation with ecologically relevant identified bacteria using Denature Gradient Gel
Electrophoresis (DGGE) and lIsolation technique. In the present study, a culture-independent study we
conducted using the DGGE technique. Microcosms were set up by an adjusted C:N:P ratio in lubricant
contaminated soil to 100:10:2 and incubated at 25°C. Soil samples were collected at 0 hr, 1, 7, 28, and 42
days. DNA and RNA were extracted and then 16S rDNA was amplified following PCR with a specific
primer which was established by targeting the variable V3 regions of the 16S rDNA. The fingerprinting of
the bacterial community was separated using electrophoresis. Then the DGGE patterns were analyzed
and the dominant bands were chosen using Multivariate pattern recognition (Stepwise discriminate
function). We found that diverse relationships between dominant bacteria were represented. The
phylogenetic tree revealed the dominant species as Bacillus marisflavi (A18), Microbacterium oxydans
(A20), and Pseudomonas oleovorans (A16). The cultures of bacteria population samples were grown in
the laboratory. The colonies with different morphology were chosen for classification. The isolates were
close in character to Genus Bacillus, Microbacteriun, and Pseudomonas were selected for biochemical
tests. The results from biochemical tests could classify most bacteria closed to Bacillus, Actinobacteria,
and Proteobacteria. Phylogenetic relationship can be shown in a variety of bacteria species. The results
from a phylogenetic tree found Bacillus marisflavi (D46A), Microbacterium oxydans (B31), and
Pseudomonas oleovorans (My1 ) which were close to the dominant species from the DGGE technique.
The members of the other Genus that were chosen for this study that probably they could survive in
contaminated soil with hydrocarbon as Genus Brevibacillus, Brevibacterium, Arthrobacter,
Brachybacterium and Massilia. The possibilities of using the prospective bacteria as bioaugmentation for
the in situ remediation of petroleum-contaminated soil will be studied.
Keywords; Bioremediation, Bioaugmentation, DGGE, hydrocarbon-degrading bacteria, multivariate pattern

recognition techniques
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Figure 1 Denaturing gradient gel of environmental sample 16S rDNA from soil contaminated with lubricant
(1A), 16S rRNA from soil contaminated with lubricant (1B) showing the diversity relationship between of
bacteria had been responded with N and P. Arrow mark bands extracted and sequence to verify
specificity of the stepwise analysis result (Figure 2). MW identified the molecular weight marker used to

normalize the gels.
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Figure 2 Stepwise analysis in STATISTICA package shown the important band was separate from another
band in denaturing gradient gel. Environmental sample 16S rDNA from soil contaminated with lubricant

shown 14 steps to compare variable between bands (2.A) and 3 steps to compare variable between
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bands (2.B). Environmental sample 16S rRNA from soil contaminated with lubricant shown 11 steps to

compare variable between bands (2.C) and 3 steps to compare variable between bands (2.D).

"Q’]ﬂﬂ’]ﬁ‘LL@G‘Nﬂ%qﬂﬁﬂﬁuﬁwWQ%&%JM’WH’]?WUQ"]S?ﬂ'l’]&m@’mﬂﬂ’]ilﬂ.l’rﬂﬂLLUﬂﬁG‘ﬂﬂﬁ‘ﬂi“ﬂ’mi‘Mﬁﬂ WAZLOL  DNA
AN 16S rRNA W Bacillus marisflavi (A18), Microbacterium oxydans (A20) Wa¥ Pseudomonas

oleovorans (A16) fauanslugili 3

0.1

Bacillus sp. MR-4 (AF264685)

A18 (RNA)

Bacillus marisflavi TF-11 (AF483624) .
Bacillus licheniformis (D31739) Bacillus

100
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Bacillus alcalophilus (X76436)
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— 95 D18 (DNA)
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AJ412669 samples
AJO11664
A20 (RNA)
Microbacterium oxydans (Y17227) . .
75 Microbacterium dextranolyticX77441 Microbacterium
Microbacterium lacticum (Y17230)

Aquifex pyrophilus (M83548)

Figure 3 Phylogenetic tree from soil contaminated with lubricant analysis showing the relationship
between DGGE bands were amplified using primer 341F and 534R (16S rDNA and 16S rRNA) and
they’re nearest neighbors held on-line. The tree is based on a final alignment of 134 bases. The distance
scale indicates 0.1 substitutions/site. Numbers represent the number of times the clade to the right of the
node was recovered in 100 bootstrap re-samplings of the data. Aquifex pyrophilus (EMBL Accession No.

M83548) was used to root the tree.
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Figure 4 Neighbour joining dendrogram of cultivated bacteria 16S rDNA sequence types obtained

from the lubricant-contaminated soil. Reference sequence were chosen with the BLAST program.

The tree is based on a final alignment of 1496 bases. The distances scale indicates 0.1

substitution/site. Bootstrap values (in percent) are based on 100 replicates each and are shown for

brances with more than 50% boot strap support. Aquifex pyrophilus (EMBL accession No. M83548)
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was used to root the tree. Blue color indicate cultivated bacteria and red color was represent

reference sequence that closed to cultivated bacteria.



