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Community structure and ecological diversity of bacteria in
Yuncheng Salt Lake
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Abstract: [Background] Yuncheng Salt Lake is a high-salt environment with intensive human
activities. The community structure and ecological diversity of bacteria in Yuncheng Salt Lake
are similar to those in other salt lakes while having their particularities. [Objective] Yuncheng
Salt Lake is rich in color and harbors abundant halophilic and salt-tolerant microorganisms. To
understand the distribution of bacterial resources in Yuncheng Salt Lake, we measured the
bacterial diversity and community structures in different areas of this lake. [Methods] We
employed 16S rRNA gene amplicon sequencing to study the community structures of
halophiles in different areas of Yuncheng Salt Lake and predicted the potential metabolic
functions of the bacteria. [Results] The dominant bacteria varied in different areas of
Yuncheng Salt Lake. Specifically, Pseudomonadota, Actinobacteriota, and Bacteroidota were
dominant in the central lake, Bacillota in the eastern lake, and Patescibacteria in the western
lake. The bacterial diversity in the central lake area with light yellow water was significantly
higher than that in the eastern and western lake. However, the bacterial diversity was low in the
central lake area with red water. This result indicated that the bacterial distribution was
different in the central lake areas with different water colors the metabolic pathway activity of
bacteria in the salt lake and strong regional distribution. The microbial metabolism in the east
and west lake was more active than that in the lake. [Conclusion] Bacteria show high diversity
in Yuncheng Salt Lake. The environment in different of lake influence the community structure
of bacteria. This study provides a theoretical basis for the diversity conservation, development,
and utilization of the bacterial resources in Yuncheng Salt Lake.

Keywords: Yuncheng Salt Lake; bacteria; community structure; diversity
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IKFE S (B),  E kT 4R 56 1 P SR 42 3L AR T (209l
KRS (C F1 D), HAARRFEFRILER 1. A0
FRA KRR S B R HIIK KT T4 5-10 cm
b, SRAERTIEIA 2022 4F 2 1, SRAERTSR 8 °C,
WX, £, FT 5 DNA FEBIAE bR AR 5 i
ATJCH 50 mL Falcon &+, B AT VKRR
£7, R [l 920 2 o R RAb 3

WIKFERTESC 2R 4 2T A THL
UE . HLNE SR ARSI ZK 200 mL, 2RI 0.22 um
THALUE A TS, RAFEAIN 4 TR . il
JE WS AR AF B URAF S, S AR5
SR FH AN 3 A S U S (LR R R A
BN FDIRIORE 5 DNA. R4 5 DNA &35
U s L ARG o B AN Al BE A A S, R UK
A E LIRS A B 2R A B W T
WP . A ST Y T 51 4 28 & NCBI
BioProject {4 /%, #5354 PRINA1046593.
1.2 HasBENF

DABEEUAREH 2 DNA SR, ARSI e X
B, 4T barcode HUER RS54, R Tks
Gflex DNA Polymerase (TaKaRa /3 w])iE47 PCR
P, HRY SR FIMERTE . DNA W EEFI5E
#% P43 W% Fl NanoDrop 2000 43 % 6 B i
(ThermoFisher Scientific 2\ F))FIZIE M &E i HL
VKHEATAGIN o B X0 200 TR 22 A S X 1 X 35 16S
rRNA JE[H V3-V4 5AFIX, R4 16S rRNA
B V3-Va B G 343F (5-TACGGRA
GGCAGCAG-3")F1 798R (5'-AGGGTATCTAATC
CT-3")#E4T PCR #"3%, PCR WA ZR: FERILH B

*1 ARRELHNERER

DNA (%) 30 mg/L) 1 uL, Tks Gflex DNA Polymerase
(1.25 U/uL) 1 uL, 514 343F #1 798R (10 pmol/L)
& 1 uL, 2xGflex PCR Buffer 25 pL, JIKH#
ddH,0 % 50 uL., PCR #"#4#2F: 95 °C 5 min;
95°C30s, 52°C30s, 72°C40s, 30 PMEH;
72 °C 7 min, 4 °C {&f7,

P HE 5 BORE i 2 B B F TG I /= )
Agencourt AMPure XP beads (Beckman Coulter 2
)R & alifl, BAARRIAFE Nllumina NovaSeq
6000 23K 1) DNA FEbL . ARYE PCR 4k i
AT RIRAE, AR Y (two paired-end)
A58, MY N BOCE AT (PE 250).

1.3 SEHEAREIIMER. SEE SN
K IhReTRM

S ba s FASTQ #%30. fii ] Cutadapt %k
RO ) B 5 9 Py 0 AT AL B, AR5 1l
DADA2U™, g b — 2B & H  BL I 41 )
QIIME 2 (2020.11)"BRINS HkA 7 it i g | [
e | PiE e Bk e RS B i, 1 EIRR TS
Je 3181 ¢ 5 28 K (amplicon sequence variants,
ASV)F A . [l QIIME 2 4 fF4, L 97%
AR LMK P X 7 9 AT 2, PRk &
ASV IREFIG , B AR5 5 B
Silva (version138) 4T HL XTI R . WAl LU X TR
A q2-feature-classifier ffifFERINS I Tor22%
S3AT . B AR R 73S L . AESE A
B o325 KPR R iRk IR B 1T 1y
TN EA 744 PO (8 PICRUSE2 BT £ 124
AW BE R RERIA L, NTTGETEAS [RIAE AR 234

Table 1 The basic information of different sampling locations

Location Latitude and longitude Salt concentration (%)
Central region (light yellow lake water as A) 35°00'41.43"N, 111°02'35.07"E 26

Central region (red lake water as B) 35°00'46.56"N, 111°02'33.39"E 28

Eastern region (lake water as C) 35°00'15.86"N, 111°00'43.31"E 25

Western region (lake water as D) 35°00'55.99"N, 111°02'30.14"E 18
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i £k B ] (Actinobacteriota) 1 1 T B ]
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Figure 1

The colour of water in different areas of Yuncheng Salt Lake. A: Light yellow water from the central

regions. B: Red water from the central regions. C: Colorless and transparent water from the eastern regions. D:

Colorless and transparent water from the western regions.
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Figure 2 ASV heatmap analysis of bacteria in different regions of Yuncheng Saline Lake. A: The samples
collected from the “light yellow water” in the central regions. B: The samples collected from the “red water” in the
central regions. C: The samples collected from eastern regions. D: The samples collected from western regions.
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Figure 3 The alpha diversity of bacteria at different regions from Yuncheng Saline Lake. A: The samples collected
from the “light yellow water” in the central regions. B: The samples collected from the “red water” in the central
regions. C: The samples collected from eastern regions. D: The samples collected from western regions. *: P<0.05.
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Figure 4 The relative abundance of bacteria at different regions in Yuncheng Saline Lake at the phylum level.
A1-A4: The samples collected from the “light yellow water” in the central regions. B1-B4: The samples
collected from the “red water” in the central regions. C1-C4: The samples collected from eastern regions.

D1-D4: The samples collected from western regions.
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Figure 5 Heat map of clustering distribution of bacteria at different regions in Yuncheng Saline Lake at the
phylum level. A1—A4: The samples collected from the “light yellow water” in the central regions. B1—B4: The
samples collected from the “red water” in the central regions. C1—C4: The samples collected from eastern
regions. D1-D4: The samples collected from western regions.
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S TR ¥ Gammapseudomonadota) F1 Rhodothermia,
H /K- #5414 H (Flavobacteriales) . Nitrococcales
1 Balneolales, LA K& ®} 7K ¥ 1Y B AT A
(Flavobacteriaceae) . Nitrococcaceae Fil Balneolaceae.
TMAEELMIPARCRIE SR D), 2255 4Emeiis, 35
EEHALET TR B P T (Pseudomonadota) il
B 1 ] (Patescibacteria) , 447K V-1 o- 25 T 14 24X
(Alphapseudomonadota) il Gracilibacteria, H7KN-H
g £ 2 H (Oceanospirillales) . 21 41 # H
(Rhodobacterales)Fll JGI_000069 P22, L) KRl -
P i B Bl (Halomonadaceae) il 21 #T & At
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Figure 6 The bacterial taxa with differential regions among 4 different sample groups based on LEfSe
software analysis. A: The samples collected from the “light yellow water” in the central regions. B: The
samples collected from the “red water” in the central regions. C: The samples collected from eastern regions. D:
The samples collected from western regions.
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Figure 7 Heat map of different bacteria species in
different regions of Yuncheng Saline Lake. A1—-A4:
The samples collected from the “light yellow water”
in the central regions. B1—B4: The samples collected
from the “red water” in the central regions. C1—C4:
The samples collected from eastern regions. D1-D4:
The samples collected from western regions.
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Figure 8 The metabolic function prediction of bacterium in different regions of Yuncheng Saline Lake based
on KEGG. A1—-A4: The samples collected from the “light yellow water” in the central regions. B1-B4: The
samples collected from the “red water” in the central regions. C1-C4: The samples collected from eastern
regions. D1-D4: The samples collected from western regions.
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