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Analysis the diversity of soil bacterial community from mud volcano
in Xinjiang using MiSeq sequencing
YANG Juan HAO Zhi-Cheng ZHANG Ya-Ping"
(College of Life Sciences, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: [Objective]| In order to study soil bacterial community diversity and space-time analysis,
we chose Usu mud volcano in Xinjiang province as the research object. [Methods] We selected four
different soil habitats to take samples in April, July, November, 2014. The Illumina MiSeq
sequencing with 16S rRNA V3-V4 variable region was adopted to analyze the bacterial community
structures of Usu mud volcano in Xinjiang province. [Results] A total number of 29 005 operational
taxonomic units (OTUs) were obtained from mud volcano soil under the similarity level of 97%. For
phyla level, we have got 38 groups of bacterial that the Proteobacteria, Actinobacteria and
Bacteroidetes were the dominant groups. For genus level, we have got 72 groups, but the most
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abundant genera were unclassified. Diversity index showed that the type D has a higher abundance
effect and diversity index. Compared with the bacteria community diversity and physicochemical
property, we found that bacteria diversity was decreased with the increasing of soil fertility, which
shows negative correlations between bacteria diversity and physicochemical property. The results of
PCA and heat map indicated that the community composition of type A has no significant variation
with space-time dynamic changes, but type C is opposite. [Conclusion] Compared with traditional
method, Illumina MiSeq sequencing can provide a more comprehensive understanding of microbial
diversity in the environmental samples and these results reveal clues that it is possible to contain
abundant microbial resources, and it lays the foundation of studying ecosystem of mud volcano and
provides guidance for exploitation and utilization of microbial resources more reasonably in Usu
mud volcano.

Keywords: Mud volcano, Main flora, MiSeq sequencing, Bacteria community

1 RS hE
1.1 HiEHDR

- 40 km 2 500 m
[4]
e 158 mm 7.3 °C
4
( A B C D)
[7-9] 1
e 12 HRRE
4 (A B C D)
Illumina MiSeq 2014 4 7 11 5
[11] 454 1 mx1l m
5 5mx5m 3
(12] [llumina

MiSeq

F1 RALFRERFEERFR

Table 1 General conditions of different habitats in mud volcano

Habitat types Longitude (E) Latitude (N) Altitude (m) Remarks column
A 84°40"20” 44°18'00" 1 300
B 84°23'00” 44°11'00" 1275
C 84°22'10" 44°13'00" 1100
D 84°2920" 44°17'00" 762
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14 MARFAZ*
1.4.1 HIEBAMERANE:
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2.5:1 5:1
- HC10,4-H,SO,
NaOH - (13]

142 TIEHEYEEFELE DNA B932E: DNA
(MOBIO PowerSoil DNA Isolation Kit)

DNA

143 TIEZHE 16S rRNA £FE PCR #71%:

16S rRNA V3-v4 (336F
5'-GTACTCCTACGGGAGGCAGCA-3' 806R
5'-GTGGACTACHVGGGTWTCTAAT-3")

16S rRNA 50 uL. PCR
DNA 1 uL (10 pmol/L)

2 uL  dNTPs (2.5 pumol/L) 4 pL.  10xPyrobest Buffer

5 uL  Pyrobest DNA Polymerase (2.5 U/uL) 0.3 uL
ddH,0 35.7 uL. PCR 95°C5min 95°C30s

56°C30s 72°C40s 25 72 °C 10 min
PCR 1% ( )
Qubit
PCR
MiSeq [lumina

1.5 #iEaE

COPE (Connecting Overlapped

Pair-End V1.2.3.3) [llumina
200 bp
Barcode
Barcode
0.97 Qiime (V1.8.0)
OTU (Operational taxonomic
units) OTU OTU
QIIME Chao1"¥
Shannon!"! Simpson 161 Alpha
Chaol
Shannon
Simpson
UniFrac
Beta (Beta diversity)
SPSs 17.0"7
2 SR 50
2.1 HIRBUAMRNESR RS
2
(P<0.05) pH
7.41-10.20  2.72%-33.56%  0.12-7.97 ds/m
9.88—-163.91 g/kg 0.33—-1.06 g’kg  0.57-15.12 g/kg
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Table 2 The results of physical and chemical property from different habitat soil

Electric
. pH . Conductivity Organic matter Total P Total K
Habitat types Months Moisture (% Total P (g/k;
e O (@sim) (&/ke) (@ke) @9 (gke)
A 4 8.00+0.06b 13.78+0.94a 0.17+0.02a 76.40+1.83b 0.39+0.03a  3.32+0.28b  5.55+0.55a

7 7.80+0.20b 2.72+0.29a 0.12+0.01a 38.36+1.15b 0.35£0.03a  1.92+0.06b  4.01+0.03a
11 7.71+0.17ab 8.74+0.32a 0.16+0.01a 45.23+0.65b 0.91+0.01ab  3.31+0.09b  3.24+0.12a
B 4 10.20+0.02d 22.05+0.01b 2.74+0.20c 16.44+0.44a 0.50+0.03b  0.82+0.02a  6.27+0.13b
7 7.91+0.06b 22.05+0.01b 4.50+0.68b 14.85+£3.00ab  0.43£0.01b  0.74+0.15ab  5.18+0.07c
11 7.91£0.06b 18.92+0.27b 7.97+0.05¢ 11.50+0.42a 0.85+0.03a  1.08+0.06a  3.26+0.17a
C 4 7.60+0.07a 33.56+3.33¢ 1.70+0.15b 133.89+4.79¢ 0.39+£0.01a  6.69+0.23c 5.2940.18a
7 7.41£0.06a 22.03+2.18c¢ 1.08+0.14a 163.91+14.04c  0.33+0.03a  8.20+0.70c  4.45+0.13b
11 7.41+0.06a 24.06+3.56b 0.56+0.03b 112.65+2.32¢ 1.06+0.03¢  15.12+0.39¢c  5.06+0.04b
D 4 9.00+0.06¢ 8.52+0.39a 1.32+0.13b 15.85+0.52a 0.39+0.02a 0.95+0.14a  5.85+0.18b
7 8.38+0.07¢ 2.82+0.15a 1.23+0.27a 11.47+2.19a 0.33+0.01a 0.57+0.11a  5.08+0.04c
11 8.38+0.06¢ 7.72£0.17a 4.33+0.21d 9.88+0.51a 0.97+£0.02bc  1.08+0.05a  3.53+0.08a

+ . P<0.05
Note: Data in the table are mean+SE. Different small letters in the same row mean significant difference at 0.05 level among treatments.

22 HIEMGN SRR EERE I £3 RIHSHFIER
V3_V4 12 Table 3 Sequence information of 12 samples
302 439 Habitat types Raw tags Cleantags  Reads OTUs
287 467 Barcode A4 14 410 10073 8 899 1717
A7 20 882 20 282 15470 3102
. All 19 181 17 061 13708 2642
165 rRNA Unique Reads B4 21236 19794 18436 988
97% OTU B7 23430 23 305 21834 1708
(Operational taxonomic units) Bl 26153 23 605 21850 1754
C4 15973 15973 11284 1600
OTU 12 29 005 C7 25 466 24 650 16 786 3 024
OTU 420-480 b Cl1 56 415 56261 55074 2265
P D4 28 157 27512 23494 4643
3 D7 25 635 24 989 20188 2941
(Rarefaction) D11 25501 23 962 20643 2621
23 HEREENSHESHT
(1 12 2.3.1 Alpha Z## %5 4f: Alpha
Cl1 4
OTU D Chaol 3 666.25
Cl1  OTU Shannon 9.65 A
A4 C4 Simpson 0.99 C Simpson
0.86 OTU
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1 HEELEA 97%FH T L IRFRAORR L
Figure 1 Rarefaction curves of each soil sample at cutoff
level of 3%

F< 4 15H Alpha B HEHIEH

Table 4 The Alpha diversity index of the sample

PC1 (39%)

PC2 (14%)

PC1 (20%)

PC3 (12%)

2 Beta SRR E LIRS HTPCoA)E

Figure 2 Principal coordinate analysis (PCoA) scores plot

of beta diversity

11 3

233 HEZHEMSEAETFRHEXES

5 Chaol Shannon

x5 THRAFRHESHMEENSEAXETFRMBEXME
PR

Table 5 Correlation analysis between the soil bacterial
community diversity indexes and physicochemical factor

Habitat ~OTUs Chaol . Shannon Simpson
types Chaol index index index

A4 1717  3011.260 8.689 0.989 5
A7 3102  4182.282 9.789 0.997 1
All 2642  3394.613 9.709 0.997 1
B4 988 1118.684 6.326 0.956 7
B7 1708  1978.086 6.503 0.947 3
B11 1754 2 052.854 7.622 0.9855
C4 1600  2133.440 8.929 0.993 1
C7 3024  3380.447 9.879 0.996 9
Cll1 2265  1987.890 3.885 0.587 1
D4 4643  4956.987 10.239 0.993 1
D7 2941  3420.772 9.592 0.995 6
D11 2621 2 621.000 9.114 0.993 0
Chaol Shannon  Simpson 7

2694 324040 8894 0.98

2.3.2 Beta Z % 547: Beta (Beta diversity)
UniFrac
Beta
2
UniFrac
39% 21% 12% 20% 14% 12%

Chaol
Physicochemical Chaol Shannon  Simpson
properties index index index
pH —0.108 —0.02 0.567
—0.821** —0.889**  —0.891**
Water content
i . —0.464 —0.373 0.227
Electrical conductivity
. —0.150 —0.280 —0.924%*
Organic matter
—0.609* —0.642*  —0.612*
Total phosphorus
. —0.515 —0.508 —0.329
Total potassium
. —0.177 —-0.307 —0.938**
Total nitrogen
* (P<0.05) ** (P<0.01).

Note: *: Significant level for P<0.05; **: Significant level for

P<0.01.
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Figure 4 Comparison of bacteria groups at genus level
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