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Fig. 1 DGGE maps of different depth of sediment samples in the hybrid snakehead aquaculture enclosures

(a) DGGE sketch map; (b) DGGE electrophoresis pattern
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Tab.1 The sequencing results of the prokaryote DGGE bands from the sediment samples

i FroC GenBank ¥4 i 1 S AT B AT B AR (B 35) FRAAE/%
band name sequence size closest relative found in the GenBank database (access number) similarity
Band 4 194 Methylovorus glucosotrophus strain 6B1 (NR_104761.1) 98
Band 6 194 Methylovorus sp. MP688 strain MP688 (NR074780.1) 99
Band 8 189 Uncultured Bacteroidetes bacterium clone PA-B16(DQ295374.1) 100
Band 9 189 Uncultured Bacteroidetes bacterium clone Z32M54B(FJ484389.1) 98
Band 12 189 Uncultured bacterium clone NSDW2_01F(GU339485.1) 96
Band 13 189 Uncultured Bacteroidetes bacterium clone GWS-Kdna25 (AY515486.1) 99
Band 14 189 Uncultured Bacteroidetes bacterium partial, clone VidyA-79 (FN679228.1) 100
Band 16 194 Alteromonas sp. 84BK9Y 10 (KC815824.1) 98
Band 17 189 Uncultured bacterium clone Carbon Seq013_022210_B11 (EU283476.1) 99
Band 18 194 Uncultured beta proteobacterium clone Z17M85B (FJ484486.1) 99
Band 19 190 Bacteroidetes bacterium 6E gene (AB623231.1) 99
Band 22 189 Uncultured Bacteroidetes bacterium clone CW2_P1_6D (KC110483.1) 99
Band 23 194 Uncultured gamma proteobacterium clone LMC67 (JN868230.1) 99
Band 24 193 Uncultured bacterium, clone: BSN183 (AB364887.1) 97
Band 25 194 Uncultured Geobacter sp. clone II-A-G4 (FR774780.1) 97
Band 30 169 Uncultured planctomycete clone Zac7187 (FJ485161.1) 95
Band 31 188 Uncultured Bacteroidetes bacterium clone FII-AN009 (JQ579950.1) 96
Band 32 195 Uncultured Geobacter sp. clone ZJ-30d-108 (JN091622.1) 97
Band 33 193 Uncultured beta proteobacterium clone AlertF02 (JF508328.1) 99
Band 35 195 Uncultured Syntrophus sp. clone 128 (GU556344.1) 97
Band 38 194 Geobacter sp. Cdl partial (HG005283.1) 99
Band 39 195 Uncultured Syntrophaceae bacterium clone DSS-10 (JN806341.1) 100
Band 40 181 Uncultured Firmicutes bacterium clone Aug-KB454 (JQ795311.1) 98
Band 41 187 Uncultured proteobacterium clone D1012_INITIAL (GQ242394.1) 96
Band 42 195 Uncultured Desulfuromonadales bacterium clone d1 1CONTROL D35 (GQ242930.1) 100
Band 43 169 Roseomonas sp. JC162 partial (HE984358.1) 95
Band 45 169 Uncultured Firmicutes bacterium clone GASP-KC2W3_E01 (EU300078.1) 99
Band 46 172 Uncultured Verrucomicrobia bacterium clone ZL56 (JF733689.1) 97
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Fig.2 Phylogeny tree of microbial communities from the hybrid snakehead aquaculture enclosures
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Fig.3 CLUSTER and MDS analysis of the depth-related microbial community structure in

the hybrid snakehead aquaculture enclosures

(a) CLUSTER analysis; (b) MDS analysis
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Fig. 4 Diversity indexes of the three depth-related microbial communities in the hybrid snakehead enclosures

1. surface; 2. middle; 3. deep
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Fig. 5 Variations in concentration of the ions as function of depth in hybrid snakehead enclosures
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Fig. 6 CCA analysis of the correlation between the depth-related microbial communities and

environment factors in the hybrid snakehead enclosures
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Vertical characteristics of microbial community structures and the
relationship with environmental factors in sediments of
hybrid snakehead aquaculture enclosures

WEINan', LUBin"’, YU Deguang', WANG Guangjun', XIE Jun', XIA Yun', CHEN Chengxun'

(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Tianjin Agricultural University, Tianjin 300384, China)

Abstract: Substrates and electron acceptors essential for microorganisms in aquaculture systems were gradually
scavenged in undisturbed sediments according to the efficiency of energy metabolism along the depth, and the
depth-related gradient of biogeochemical properties provided niches for metabolically diverse microorganisms.
Vertical characteristics of microbial community structures may reflect the redox condition of the sediment which
influences the quality of overlying water. In this study, the vertical microbial community composition of bacteria
in high density culture of hybrid snakehead ponds sediment (0~50 cm) was investigated by PCR-DGGE, and the
correlations between microbial communities with physicochemical characters of interstitial water were also
discussed. Five phyla of bacteria including Bacteroidetes, Proteobacteria, Firmicutes, Verrucomicrobia,
Planctomycetes were found. Hierarchical clustering (CLUSTER) and non-metic multidimensional scaling (MDS)
analysis showed that microbial community of sediment core could be divided into three groups with significant
differences, including the upper layer sediment (0~6 cm), middle layer sediment (7~38 ¢cm) and the deep layer
sediment (39~50 cm). Marglef's species richness index and Shannon-Wiener diversity index analysis of the vertical
microbial communities indicated that middle layer of sediments had higher microbial diversities, which was similar
to the studies of nature systems. The survey of vertical physicochemical characters of interstitial water revealed
that NH; -N concentrations ranged from 10.98 mg/L to 77.87 mg/L, increased with the sediment depth and
stabilized after the depth of 15~18 cm, and PO, -P concentrations ranged from 0.01 mg/L to 0.14 mg/L, declined
with the sediment depth and stabilized after the depth of 9~10 c¢cm, and the concentrations of NOj3 -N, NO; -N,
SO; ™ -S, Fe®* were relatively stable with little vertical variation. BIOENV/BEST analysis found that NH; -N was
the best environment factor which had great impact on the microbial communities, then PO~ -P. The two factors
are the main environment parameters of quality control in aquaculture water.

Key words: hybrid snakehead; microbial community structure; sediment; vertical distribution; DGGE;
environmental factors
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