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Table 1. Pearson correlation analysis between functional genes and dominant genera in bioleaching system

Functional gene Acidithio- Acidip- Leptosp- Thiom- Dye- Acidis- Rhodan- Legio- Sulfob- Thioba- Hydro-
bacillus  hilium irillum onas lla oma  obacter nella acillus cillus talea
Glycosaminoglycan degradation 0.095 0.687 0.584 0.001 0.005 0565 0.008 0.153 0.397 0.000 0.000

Glycosphingolipid biosynthesis-ganglio series ~ 0.107 0.725 0.535 0.001 0.003 0580 0.005 0.150 0.353 0.000 0.000
Glycosphingolipid biosynthesis-globo series 0.068 0.956 0506  0.000 0.005 0711 0.013 0.053 0.325 0.002 0.000

Glycosylphosphatidylinositol (GPI)-anchor 0.032 0.166 0557  0.048 0.498 0606 0.851 0.007 0968 0.605 0.943
biosynthesis

Glycosyltransferases 0.590 0.068 0.025 0.013 0.059 0.023 0.036 0.017 0485 0.124 0.084
Lipopolysaccharide biosynthesis 0.304 0.043 0.152 0.017 0.051 0.029 0.028 0.029 0.846 0.097 0.075
Lipopolysaccharide biosynthesis proteins 0.250 0.040 0.183 0.021 0.062 0.022 0.033 0.024 0.909 0.113 0.089
N-Glycan biosynthesis 0.101 0.370  0.000 0138 0.231 0.105 0.163 0201 0072 0352 0.364
Other glycan degradation 0.053 0.879 0.542 0.000 0.013 0.725 0.027 0.050 0.395 0.003 0.000
Peptidoglycan biosynthesis 0.393 0.202 0.666 0362 0466 0.126 0.371 0.193 0497 0.649 0.756
Various types of N-glycan biosynthesis 0.380 0.155 0.331 0975 0.863 0.190 0502 0.849 0568 0.755 0.656

Amino sugar and nucleotide sugar metabolism  0.701 0.066  0.009 0123 0.159 0.016 0076 0119 0515 0264 0.352

Ascorbate and aldarate metabolism 0.000 0352 0.005 0736 0598 0522 0610 0475 0027 0608 0.666
Butanoate metabolism 0.000 0.831 0.007 0.486 0.833 0.693 0.8%4 0236 0439 0989 0.665
C5-Branched dibasic acid metabolism 0.183 0076 0878 0142 019 0138 0.130 0258 0443 0234 0.214
Citrate cycle (TCA cycle) 0.057 0.325 0.000 0.464 0.375 0.093 0.200 0.605 0.287 0416 0.632
Fructose and mannose metabolism 0.191 0.094 0493 0106 0.100 0.047 0.062 0.091 0678 0141 0.182
Galactose metabolism 0.018 0.210 0.040 0.338 0.800 0.050 0.786 0.643 0897 0671 0.164
Glycolysis/Gluconeogenesis 0.417 0.055 0.228 0.071 0.082 0.030 0.041 0.082 0984 0132 0171
Glyoxylate and dicarboxylate metabolism 0.300 0.422  0.355 0.724 0408 0.545 0.304 0927 0152 0299 0457
Inositol phosphate metabolism 0.546 0.505 0.537 0.456 0.257 0.209 0.193 0520 0453 0.205 0.314
Pentose and glucuronate interconversions 0.640 0559 0.049 0011 0365 0.399 0619 0213 0.018 0428 0.031
Pentose phosphate pathway 0.073 0.063 0.670 0340 0.259 0.059 0.162 0215 0.252 0.324 0.469
Propanoate metabolism 0.042 0.616  0.037 0.890 0.598 0.392 0.373 0.627 0697 0494 0.764
Pyruvate metabolism 0.588 0.088 0.126 0.051 0.080 0.046 0.043 0095 0871 0118 0.118
Starch and sucrose metabolism 0.028 0.049 0.727 0.170 0.180 0.048 0.132 0.086 0318 0280 0.338

Blode number indicated the significant correlation (P<0.05).
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Table 2. The distribution of carbon cycling genes in bioleaching systems
Subcategory 1 Subcategory 2 Acidithio- Acidip- Leptosp- Thiom- Ferrop- Rhodan- Legio- Sulfoba- Thioba-
bacillus  hilium irillum onas lasma obacter nella cillus cillus
Carbon fixation ~Bacterial Microcompartments N x x N x x N x N
Calvin cycle Y Y x v x x x N N
Reductive acetyl-CoA pathway X X \ X Y X X v X
Reductive tricarboxylic acid cycle x X \ X X X x X X
Carbon Cellulose \ x x x x S x x x
degration Chitin x x x x x \ \/ V x
Hemicellulose x x N x N N
Starch \ \ x x N x x N
Methane Methane oxidation X \ x X X X X \ x

The symbol V in table indicated the related gene was detected, while x not.
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Study on the key microbes and mtabolic pathways of carbon
cycling in bioleaching system
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Abstract: [Objective] To understande the role of microbes for carbon cycling in acid mine drainage (AMD)
system. [Methods] The 16S rRNA high-throughput sequencing, PICRUSt functional prediction method and
functional gene chip technology were used to analyze the microbial community composition and functional gene
composition in the two systems of leaching heap (LH) and leaching solution (LS) in Dexing Copper Mine.
[Results] Both functional gene array and functional prediction analysis show that there were significant differences
in the carbon cycle genes between LH and LS (P<0.05). Besides, the carbon fixation genes related to Calvin cycle
and reductive tricarboxylic acid cycle, and carbon degradation genes related to hemicellulose and cellulose
degradation were both higher in LS than LH. The differences were caused by environmental condition, especially
for contents of TON, Ca, ES, Fe** and P. [Conclusion] In the extremely acid environment, differences in
environmental condition can screen for different carbon cycling genes. Then, the categories of microbies
participating in the main carbon cycling process would decrease in leaching solution, while the relative abundance
would increase, and eventually change the carbon cycling pattern.
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