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Illumina-based sequencing analysis of microbial community
composition in Chaka Salt Lake in Qinghai-Tibet Plateau
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Abstract: [Objetive] Chaka Salt Lake is a famous natural and crystal salt lake on the Qinghai-Tibet
Plateau, having unique halite deposits and abounding in edible salt. There are abundant halophilic
bacteria resources and potential species in the salt lake environment. The community structure and
species diversity of bacteria and archaea remains unknown. [Methods] Microbial community and
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diversity of water and sediment mixture samples were investigated by the 16S rRNA V3—-V5 region
gene based on an Illumina high-throughput sequencing platform. [Results] Totally 117 192 and
110 571 valid sequences of bacterial and archaeal 16S rRNA gene were generated respectively in this
study. Results showed that the species annotation OTU (Operational taxonomic unit) numbers of
bacteria and archaea were 421 and 317, respectively, belonging to definite taxonomic bacteria of
14 phylum 28 classes 170 genera and classified archaea of 5 phylum 4 classes 34 genera. Bacterial
dominant groups were Firmicutes (68.37%), followed by Proteobacteria (20.49%). The bacterial
dominant populations were Bacillus (41.94%), Oceanobacillus (8.03%), Pseudomonas (7.67%),
Halanaerobium (7.42%) and Lactococcus (7.38%) in turn. Furthermore, archaeal dominant group was
Halobacteria in the Euryarchaeota, and dominant archaea populations were Halonotius (17.21%) and
Halorubrum (16.23%). [Conclusion] This study revealed the community structure and the species
diversity of bacteria and archaea in Chaka Salt Lake. These results could provide significant theoretical
references for the exploitation and utilization of microbial resource.

Keywords: Chaka Salt Lake, Bacteria, Archaea, High-throughput sequencing, Microbial diversity
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Figure 2  Statistical analysis of relative abundance at the microbial taxonomic levels of Chaka Salt Lake

A B C D

E F

Note: A: Bacteria phylum; B: Bacteria class; C: Bacteria genus; D: Archaea phylum; E: Archaea class; F: Archaea genus.
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Table 1 Statistical analysis of microbial diversity in the Chaka Salt Lake
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Classification Sample Effective reads Aceindex  Chaol index
CSL1 32762 363 3.84 0.054 99.57 535 513
Bacteria CSL2 27 707 170 2.56 0.140 99.77 228 223
CSL3 31365 86 2.39 0.152 99.93 98 110
CSL4 25358 100 2.40 0.153 99.89 126 133
CSLla 28 204 245 4.01 0.045 99.80 260 263
Archaea CSL2a 26 057 197 3.41 0.078 99.77 219 222
CSL3a 35526 121 3.76 0.042 99.90 132 141
CSL4a 20 784 136 422 0.021 99.93 144 140
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Figure 3 Microbial community heatmap analysis and multiple samples similarity tree at the genus level

Note: A: Bacterial community at the genus level; B: Archaeal community at the genus level.
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Table 2 Characteristic analysis of environmental chemistry in the Chaka Salt Lake

Ion characteristic parameters (g/L)

Sample Total salinity (g/L) TOC (%) TN(%) pH Na" K" Mg Ca¥ cr SO,  COs*
CSL1 210.12 8.2 1.23 7.20 81.75 2.62 7.839 032 107.34 10.24 0.15
CSL2 322.45 4.5 0.28 7.72 10639 325 1241 0.42 183.46 21.58 0.25
CSL3 315.81 4.6 0.25 7.81 10523 347 1251 0.42 187.71 23.63 0.20
CSL4 322.17 4.4 0.30 7.75 107.46 3.19 12.24 0.49 187.63 20.10 0.22
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