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ABSTRACT: In this study, we isolated aromatic compounds (lignin polymers] utilizing bacteria in humus layer of oak forest and
investigated phylogenetic characteristics and correlation with major bacterial populations in the humus layer by pyrosequencing.
Forty-two isolates using aromatic compounds such as p-anisic acid, benzoic acid, ferulic acid and p-coumaric acid were isolated and
phylogentic analyses based on 165 rRNA gene sequences showed that the isolates belonged to the genus Rhizobium, Sphingomonas,
Burkhorlderia, and Pseudomonas. Among these, Burkhorlderia species which belong to Befaproteobacteria class occupied 83% among
the isolates. The bacterial populations in humus layer of oak forest were characterized by next generation pyrosequencing based on 165
rRNA gene sequences. The humus sample produced 7,862 reads, 1,821 OTUs and 6.76 variability index with 97% of significance level,
respectively. Bacterial populations consist of 22 phyla and Betaproteobacteria were the major phylum consisting of 15 genera including
Burkholderia, Polaromonas, Ralstoria, Zoogloea, and Variovorax. Approximately fifty percentage of themwas Burkholderia. Burkholderia
as the majority of population in the humus was considered to play a role in degrading lignin in humus layer of oak forest.
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Fig. 1. Quantitative changes in UV spectrum of aromatic compounds
(p-anisic acid, benzoic acid, ferulic acid, p-coumaric acid) during incubation
period by isolates from humus layer of oak forest. (@) growth of isolates
on media contained aromatic compounds, (O) quantitative changes of
aromatic compounds.
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Table 1. Utilization of aromatic compounds and phylogenetic analysis of 42 isolates based on 16S rRNA gene sequence by BLAST search

Utilization of aromatic compound (%)

Isolates p-Anisic acid Benzoic acid  Ferulic acid p—C(;:Lirgaric Closest relative species (Accession no.) Similarity (%)
BCB44 - 16.8 19 - Rhizobium rhizogenes IFO 13257 (D14501) 99.65
BCB 46 - 23.6 - 26.7 Rhizobium lupini DSM 301407 (X87273) 99.88
BCBS1 - 13.6 - 19.6 Rhizobium lupini DSM 30140" (X87273) 99.88
BCB45 36.4 - 31.6 - Sphingomonas koreensis 1SS26" (AF131296) 97.68
BCBS52 32.1 - 36.9 - Sphingobium ummariense RL-3" (EF207155) 98.20
BCB6 16.8 - - - Burkholderia hospita LMG 20598" (AY040365) 98.36
BCBI10 26.5 - 26.3 - Burkholderia hospita LMG 20598" (AY040365) 98.60
BCBI1 48.5 - 24.9 34.6 Burkholderia hospita LMG 20598" (AY040365) 99.06
BCB20 - - 25 - Burkholderia hospita LMG 20598" (AY040365) 98.23
BCB24 50.36 36.5 53.9 59.6 Burkholderia hospita LMG 20598" (AY040365) 98.47
BCB30 26.5 - - - Burkholderia hospita LMG 20598" (AY040365) 98.50
BCB34 - 28.6 - 20.7 Burkholderia hospita LMG 20598" (AY040365) 98.70
BCB38 34.6 - - - Burkholderia hospita LMG 20598" (AY040365) 98.80
SY-48 259 - 159 - Burkholderia hospita LMG 20598 (AY040365) 98.15
SY-3 50.1 - - - Burkholderia hospita LMG 20598" (AY040365) 98.65
SY-66 - - 16.9 - Burkholderia hospita LMG 20598" (AY040365) 99.80
SY-74 - - 30.1 - Burkholderia hospita LMG 20598" (AY040365) 98.52
BCB47 389 - 28.4 - Burkholderia phytofirmans PsIN' (CP001 053) 98.61
SY-69 - - 42.6 - Burkholderia phytofirmans PsINT (CP001053) 98.36
SY-71 48.6 - - - Burkholderia phytofirmans PsIN T (CP001053) 98.61
SY-72 - 15 - 21.9 Burkholderia phytofirmans PsIN T (CP001053) 98.61
BCBI15 - 24.9 - - Burkholderia sabiae Br3407" (AY773186) 97.98
BCB17 - 31.8 - - Burkholderia sabiae Br3407" (AY773186) 98.23
BCB25 - 312 - - Burkholderia sabiae Br3407" (AY773186) 99.40
BCB67 - 332 - - Burkholderia sabiae Br3407" (AY773186) 98.82
BCB68 - 29.6 - - Burkholderia sabiae Br3407" (AY773186) 98.33
SY-39 - 31.2 11.3 - Burkholderia sabiae Br3407" (AY773186) 98.50
SY-42 10.8 - - - Burkholderia sabiae Br3407" (AY773186) 97.30
SY-65 - 40.2 - - Burkholderia sabiae Br3407" (AY773186) 97.30
SY-67 - 16.9 - - Burkholderia sabiae Br3407" (AY773186) 98.68
BCBI16 - 255 32.6 - Burkholderia sordidicola S5-B" (AF512826) 99.10
BCBIS - 28.3 31 - Burkholderia sordidicola S5-B" (AF512826) 98.95
BCB29 - - 26.3 - Burkholderia sordidicola S5-B" (AF512826) 98.69
BCB57 22.8 - 20 - Burkholderia sordidicola S5-B" (AF512826) 98.70
BCB66 - 36.4 - 18.7 Burkholderia sordidicola S5-B" (AF512826) 97.95
SY-68 - - 18.9 - Burkholderia sordidicola $5-B" (AF512826) 98.78
SY-73 - - 30.6 - Burkholderia sordidicola S5-B" (AF512826) 97.68
SY-60 26.9 - 18.3 - Burkholderia terrae KMY02" (AB201285) 98.36
SY-64 - 10.6 - 12.3 Burkholderia terrae KMY02" (AB201285) 98.00
SY-70 49.8 - - - Burkholderia terrae KMY02" (AB201285) 98.36
BCB26 - 16.9 - 23.1 Pseudomonas moorei RW10" (AM293566) 99.33
BCBS55 - 23 - 29.7 Pseudomonas koreensis Ps 9-14" (AF468452) 99.78

9] 83%7} FproteobacteriaA|Ea-0l| &381= Burkholderia=
31 =9t} o5 Burkholderia 4 W358 7)1 20 KLk o]
2 Burkholderia hospita LMG 20598" (AY040365)2} 98.15-
99.06%2] A543 e .0 W, Burkholderia phytofirmans

=32l A Als2d Al2E

PsIN' (CP001053)9} 98.36-98.61%, Burkholderia sabiae
Br3407" (AY773186)%2}97.98-99.4%, Burkholderia sordidicola
S5-B' (AF512826)%}97.68-99.1% 18| 1 Burkholderia terrae
KMY02" (AB201285)9}98-98.36%2] AF5-A4J-S LFel 9ich
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Fig. 2. Biodiversity of bacterial populations in a humus forest soil by tag-encoded 454 FLX-titanium amplification.
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Fig. 3. Co-occurrence networks between the proteobacterial OTUs and the number of shared aromatic compounds utilizing isolates in a humus forest soil.
Each node represents a different OTU, and the most abundant OTUs are colored and annotated to indicate the species or unclassified species in a genus (sp.).
The sizes of the nodes are proportional to the average relative abundances of the OTUs. Edges between each pair of OT Us indicate significantly correlations,

respectively (Spearman’s correlation coefficient > 0.4 or <-0.4, P <0.05).
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