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® 1. WMFHERERT
Table 1. Experimental design

Sampling time/d Samples Purpose
Control 0, 3,6, 12, 18, 24, 30 3 Chemical analysis
Treatments 0,3,6,12,18, 24, 30 6 3 for chemical analysis and 3 for DNA extraction
B By O B, Kruskal-Wallis
t ) TOd T30d
1.5 DNA OTUs (P<0.05) OTUs
) M 1 OTUs
DNA MoBio PowerSoil kit
) OTUs (increased OTUs i-OTUs)
(MoBio Carlsbad CA USA)
(decreased OTUs d-OTUs) TO d
7 (ToOd T3d
T30 d i-OTUs d-OTUs
T6d TIi2d Ti18d T24d T30d)
3 21 DNA
Illumina Hise
( ) 1 T30 d
2500 V4-V5
0.05% OTUs OTUs
SRA SAMNO06216651— [19]
CCLasso
SAMNO06216671
(>0  P<0.05)
1.6 (Microbial ecological network MEnet)
USEARCH 9.0 MEnet i-OTUs  d-OTUs
R [26]
97% OTUs (
(operational taxonomic unit OTUs) BLAST 2.2.22 OTUs
OTU) OTU ModelSeed (http://modelseed.org/)
(16S >97%)
Greengenes (version 13.8) OTUs (271
OTUs MEnet (g-MEnet)
V4-V5 2 OTUs
6 OTUs ( ( NC )
)
OTUs Mothur (23]
B0 2 4ER AT
Good’s coverage Shannon-Wiener
Chaol 1000 21
OTUs 30 d 1%
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Figure 1.

indices (C) and Shannon-Wiener indices (D) over time.
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The line chart illustrated the tendency of degradation rate (A), number of observed OTUs (B), Chaol
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Figure 2. The taxonomic summary of bacterial compositions and the differential OTUs. A: the bacterial
compositions of samples at class level, those classes with relative abundances less than 1% in 0 d were grouped into
“Others”; B: the bacterial compositions of samples at genus level, only the genera with relative abundances more
than 0.5% in either 0 d or 30 d were shown here; C—F: the bubble diagram revealed the relative abundances and
numbers of the differential OTUs affiliated to different classes/genera in 0 d and 30d: i-OTUs at class level (C);
i-OTUs at genus level (D); d-OTUs at class level (E); d-OTUs at genus level (F).
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(1) 102  i-OTUs 1551 d-OTUs g-MEnet 29 143 ( 3
alpha 2) i-OTUs Unclassified Flavobacteriaceae
Alphaproteobacteria (degree=27) Unclassified alpha proteobacterium
Flavobacteriia Planctomycetia ~ Bacilli ( 2-C) Q-1 (degree=19)  Planctomyces (degree=19)
Flavobacterium Bacillus ( 3) NC Erythrobacter-Unclassified
Planctomyces  Erythrobacter ( 2-D) (3)  d-OTUs  Flavobacteriaceae (NC=17) Erythrobacter-
Deltaproteobacteria Unclassified ~ Alphaproteobacteria  (NC=15)
Gammaproteobacteria Anaerolineae  Spirochaetes Erythrobacter-Unclassified alpha proteobacterium
( 2-E) Desulfococcus Q-1(NC=12) ( 3)
Spirochaeta  Pseudoalteromonas (  2-F) F 2. MEnet #iiMNEMICE
23 Table 2. The summary of topological attribute in the
' MEnet
127 OTUs MEnet Attributes  Number i-OTUs ~ d-OTUs
MEnet 53 317 Nodes 53 37 0
i-OTUs  d-OTUs 37 0 ( 2 Edges 317 NA NA
Halobacillus 0 Unclassified Acidimicrobiia
Hyphomonas © OTruepera
Planctomyces © Gracilimonas
Muricauda O Bacillus
Er:ylhrobacter/ o Unclassified Cryomorphaceae
H EnClaSS'gIed Unclassified Flavobacteriaceae
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/
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Figure 3.

The network g-MEnet revealed the associations among selected OTUs at genus level. The size of

the circles and the width of edges were positively correlated with the degree values and the NC values,

respectively.
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3. g-MEnet #ifMEMHILE

Table 3. The summary of topological attribute in the

g-MEnet

Attributes Informations

Nodes 29

Nodes Unclassified Flavobacteriaceae: 27

(degree>15) Unclassified alpha proteobacterium Q-1: 19
Planctomyces: 19
Unclassified Alphaproteobacteria: 16
Sneathiella: 16
Erythrobacter: 15

Edges 143

Edges Erythrobacter-Unclassified Flavobacteriaceae:

(NC>5) 17
Erythrobacter-Unclassified
Alphaproteobacteria: 15
Erythrobacter-Unclassified alpha
proteobacterium Q-1: 12
Erythrobacter-Unc: 10
Unclassified alpha proteobacterium
Q-1-Unclassified Alphaproteobacteria: 9
Erythrobacter-Erythrobacter: 8
Unclassified alpha proteobacterium
Q-1-Unclassified Flavobacteriaceae: 8
Unclassified Flavobacteriaceae-Unclassified
Alphaproteobacteria: 7
Erythrobacter-Maricaulis: 6
Erythrobacter-Muricauda: 6
Unc-Unclassified Alphaproteobacteria: 6
Erythrobacter-Planctomyces: 5
Erythrobacter-Unclassified Flavobacteriia: 5
Erythrobacter-Unclassified Solibacteres: 5
Unclassified Flavobacteriaceae-Unclassified
Flavobacteriaceae: 5

3 itib

Bacillus
Cyanobacteria Cycloclasticus Flavobacterium
Marinobacter ~ Mycobacterium  Planctomyces
Pseudomonas Pseudoalteromonas Pseudidiomarina

Rhodococcus Vibrio 1
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Key bacteria during microbial degradation of pyrene

Bin Wang'?, Qingcai Chen', Xiaoke Hu'"

! Key Laboratory of Coastal Biology and Bioresource Utilization, Yantai Institute of Coastal Zone Research, Chinese Academy of
Sciences, Yantai 264003, Shandong Province, China
? University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] This study aimed to identify the key bacteria during the microbial degradation of pyrene in
the sediments from Bohai sea and the potential interactions among these bacteria. [Methods] We set up the
microcosms system with pyrene as the sole carbon source, apllied the Illumina Hiseq 2500 to reveal the bacterial
communities, and then predicted the bacterial ecological interactions using CCLasso algorithm. [Results] The
concentration of pyrene decreased by (67.07£2.37)% after 30 days and meanwhile the structures of bacterial
communities were distinctly changed. The significantly enriched population consisted of Alphaproteobacteria,
Flavobacteriia and Planctomycetia, whereas the relative abundances of Deltaproteobacteria, Anaerolineae and
Spirochaetes decreased. The microbial ecological network was constructed and composed of 29 nodes and 143
edges. The classified genera with relatively high degree values included Erythrobacter and Planctomyces. The
strong associations were observed between the genus Erythrobacter and some unclassified genera affiliated to the
family Flavobacteriaceae and the class Alphaproteobacteria. [Conclusion] It is possible to address scientific
questions from the classic ecology to identify the key bacteria during the biodegradation of polycyclic aromatic
hydrocarbons compounds by marine microbial ecological networks. Our study discovered close interactions among
key bacteria represented by the genera Erythrobacter.

Keywords: pyrene, marine sediments, microbial communities, microbial ecological network, key bacteria
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