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Tracking fecal contamination in the Chaohu Lake basin based on 16S rDNA sequencing

QI Zhao', ZHAO Xianglong’, SANG Jinhui’*, HE Zhenjie’, FU Dandan’, YUE Zhenyu', SONG Xiangjun®

(1. School of Information and Computer, Anhui Agricultural University, Hefei 230036, China; 2. Anhui Province Engineering Laboratory
for Animal Food Quality and Bio—safety, College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)
Abstract: The discharge of animal waste into rivers can cause a series of ecological and public health problems, thus the rapid and
accurate identification of pollution sources is of great importance for source control and pollution management. Combining next—generation
sequencing (NGS) and community—based microbial source tracking (MST), we are able to compare the microbial community composition
in contamination sources and environmental samples to predict the source of contamination. Using 16S rDNA sequencing, we analyzed the
bacterial community composition of water bodies, sediments and potential pollution sources (including village sewage outlets, pig farm
effluent, and wild bird, human, poultry, and livestock feces) in the Chaohu Lake basin and analyzed the potential pollution sources of water
bodies and sediment samples using machine learning—based traceability software, FEAST and Sourcetracker. The results showed that the
microbial diversity of water and sediment samples was significantly higher than that of fecal samples. Chaohu Lake water and river
sediment samples exhibited the highest microbial diversity, as well as the presence of a large number of unclassified species.

Proteobacteria, Actinobacteria, and Bacteroidetes were widely distributed in all samples. The results of source analysis showed that village
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sewage outlets and wastewater treatment plants were the most important sources of contamination in river water samples. While sediment

and lake water samples were potentially contaminated by sewage and wild waterfowl feces, no contamination from human and chicken feces

was detected in all samples.

Keywords: 16S rDNA sequencing; microbial community; water pollution; microbial source tracking
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Figure 2 Composition of microbial community
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Figure 4 Distribution of potential pathogens among all samples (mean relative abundance )
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Table 1 Average relative abundance of potential pathogens common to all samples (clustered at the genus level )
o L PR T NFE B K Ui U1/ EUN 5K [ERRIA K HEWIK

Pathogen Genus Chicken Goose Human Wild birds Pig Pig wastewater Waste water ~ River sediment ~ River water ~ Lake Chaohu
Bacteroides ~ 5.841 38E-09  2.939 36E-06 5.108 31E-04 6.231 83E-06 1.980 5S1E-06 1.926 31E-06 9.699 00E-06 1.579 26E-05 1.576 S0E-06 6.408 75E-07
Brevundimonas  1.752 42E-08  3.919 15E-06 4.009 41E-09 2.845 44E-05 2.440 49E-05 3.017 89E-05 1.953 37E-05 3.398 40E-06 3.905 43E-06 1.089 49E-05
Brucella 5.841 38E-09 8.524 15E-05 1.603 77E-08 5.098 77E-06 8.411 82E-06 1.464 00E-04 7.257 30E-06 2.858 65E-05 1.719 82E-06 1.538 10E-05
Clostridium ~ 2.400 22E-05 1.273 72E-05 1.493 67 E-04 4.402 67E-04 1.894 90E-04 3.358 21E-04 4.205 16E-06 1.139 46E-05 4.120 41E-06 6.408 75E-05
Comamonas ~ 2.330 71E-06 3.135 32E-05 3.728 75E-07 3.216 43E-05 1.765 42E-04 3.403 16E-05 3.141 66E-04 1.259 41E-05 1.837 34E-04 2.371 24E-05

Enterobacter ~ 2.272 30E-06 7.838 30E-05 1.874 80E-05 6.140 45E-04 1.149 97E-06 2.568 42E-06 6.111 05E-05 4.997 65E-06 1.064 14E-05  *0.890%
Enterococcus ~ 4.77294E-04  #*1.532%  7.329 21E-06 3.260 29E-05 2.055 68E-04 9.631 57E-06 1.559 98E-06 7.996 24E-07  6.449 34E-07 6.408 75E-06
Faecalibacterium 2.258 86E-05  3.625 21E-05 8.178 20E-04 5.244 97E-06 9.076 25E-05 8.989 47E-06 3.798 21E-06 7.996 24E-07 2.472 25E-06 8.331 38E-06
Paeniclostridium  5.210 S1E-06 ~ 7.348 4E-05  3.329 82E-05 1.784 93E-04 2.216 89E-05 1.521 79E-04 2.577 36E-06 1.799 15E-06 1.576 50E-06 2.499 41E-05
Pseudescherichia ~ #0.500% #*2.545%  3.481 81E-04 3.461 31E-05  *0.128%  1.348 42E-05 5.147 93E-05 2.598 78E-06 2.687 22E-06 6.536 93E-05
Pseudomonas ~ 2.394 97E-07 1.959 57E-06 3.207 53E-08 4.440 86E-06 2.082 72E-05 7.641 05E-05 1.199 15E-04 1.869 12E-04 5.421 03E-05 2.948 03E-05
Staphylococcus  1.168 28E-08 #0.127%  3.207 53E-08 2.394 05E-06 2.065 69E-06 5.136 84E-06 3.459 09E-06 1.999 06E-07 2.794 71E-06 3.845 25E-06
Streptococcus 265 701E-04 *0.788%  5.59233E-05 5.13532E-06  *0.171% *0.125%  3.459 09E-06 3.998 12E-07 3.475 48E-06 4.486 13E-06

FE AR R T 0.1%, #+fUFMIXT R T 1%,

Note: * represents relative abundance greater than 0.1%, and ** represents relative abundance greater than 1%.
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Figure 5 Microbial source tracking analysis based on NGS dataset
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Figure 6 Relative standard deviation generated in 5 independent runs of the traceability software
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