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Analysis of microbial community structure in pit mud from two
Chinese Luzhou-flavor liquor producing areas
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Abstract: [Objective] To explore the microbial community structures and diversity in pit mud
from two typical Chinese Luzhou-flavor liquor producing areas, and to investigate the regional
characteristic of microbial community and the effects on the formation of the liquor style.
[Methods] Total DNAs were extracted from pit mud from Sichuan and Anhui liquor producing
areas, respectively. Bacteria and Archaea were analyzed by PCR-ARDRA and 16S rRNA gene
clone sequencing. [Results] The bacteria in pit mud from two Luzhou-flavor liquor producing areas
were rich, including Firmicutes, Bacteroidetes, Chloroflexi, Synergistetes, Armatimonadetes and
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Unclassified bacteria. The predominant bacteria from both areas were clostridia in Firmicute. More
Synthrophomonas and Petrimonas were detected in pit mud from Sichuan liquor producing area.
Archaea composition was relatively simple. Methanoculleus, Methanosarcina, Methanosaeta and
Methanobacterium were the major methane-producing archaeal group. The predominant archaea in
Sichuan liquor producing area were Methanoculleus and Methanosarcina; while the predominant
archaea in Anhui liquor producing area were Methanosarcina and Methanosaeta. [Conclusion]
The 16S rRNA gene clone libraries not only systematically reflect the similarities and differences
of microbial community between Sichuan and Anhui liquor producing areas, but also is valuable
for revealing the formation of differences in liquor body style between two Chinese Luzhou-flavor
producing areas.

Keywords: Chinese Luzhou-flavor liquor, Pit mud, 16S rRNA gene sequences, Clone libraries,
Community structure
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1Af (5'-TCYGKTTGATCCYGSCRGAG-3") 1100r Berger-Parker index (D)  Sorensen similarity index
(5'-TGGGTCTCGCTCGTTG-3")
16S rRNA (671 pCR (Biodap)
PR 2 %%55}19?
] PR P47C 3 min 937C 2.1 BAFEREREMEEXEITGES S
I min 50°C30s 72 °C 2 min 10 94 °C
Imin 55°C30s 72°C 2.5 min 25 SC A2
72 °C 10 min
123 XEAE. B RAFFINE T oTu
PCR pUCH-T 96 SC-] AH-Z
DHSq PCR 87 83 OTUs 22
Msp I Hinf I 21 48 SC-J] AH-Z
PCR 37 35 OTUs
(Operational taxonomic unit 34
OTU)® OTU 1-2 1
50%
1.2.4 165 rRNA EERG4 & HHF 165 rRNA
Greengenes
(Chimera) Ribosomal database project 11 Sorenson 0.186
GenBank SC-J
ClustalX 1.83 Shannon-Wiener Pielou
MEGA 4.0 AH-Z Berger-Parker
(Neighbor-Joining) Bootstrap SC-J
1 000 Sorenson 0.571
125 HEFHKITHH Coverage (C) Pielou

[9]

Shannon-Wiener index (H) Pielou index (J)

AH-Z

F1 RBFEABERNTXERMEY 16S rRNA EE & ES T

Table 1 Analysis of 16S rRNA gene clone libraries in the pit mud from two Chinese Luzhou-flavor liquor producing
areas

Sample C(o(\:/,ei/alt:)ge Shannon—\()\ﬁ)e ner index Pielogj)index Berger-Parker index (D) Sorenson similarity index
SC-J bacteria 63.6 2.74 0.886 0.149 0.186
AH-Z bacteria 61.9 2.67 0.877 0.157
SC-J archaea 100 0.99 0.887 0.486 0.571
AH-Z archaea 100 1.23 0.901 0.400
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bacteria) (Firmicute)

SC-J

86.1% AH-Z 81.9%
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(99%) Bacillus sp.

[22-23]
SC-JB90 Lactobacillus
acetotolerans (99%)
AH-ZB30
Lactobacillus  homohiochii  NBRC  (99%)
Lactobacillus
[24-25]
2
(Bacteroidetes) 4 OTUs SC-JB25
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Uncultured bacterium clone 94 BS2 18 (FJ825530.1)
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00 SC-JB3 (AB826025)

100 Syntrophomonas curvata strain GB8-1 (NR 025752.1)
75‘} SC-IB12 (AB826026)

100Y— Syntrophomonas sapovorans strain (NR 028684.1) E
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93 100 Bacillus sp. WJ21 (HM045845.1)
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L_| 100L— Bacillus sp. KSM-P358 (AB073167.1) ]
94 SC-JB90 (AB826031) 7
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—_ 100 r Lactobacillus acetotoleransn JCM (FR683099.1)
0.02 100! Lactobacillus homohiochii NBRC (AB680370.1)

Ruminococcaceae

Clostridia

Clostridiaceae

Clostridiales_Incertae Sedis

Thermoanaerob
acteraceae

Syntrophomonadaceae

Mollicutes

Bacillaceae

Bacilli

Lactobacillaceae

El1 ET 16S rRNA EEFIMENEREER AR R KL EH
Figure 1 Phylogenetic tree based on the 16S rRNA gene sequences of Firmicute clone libraries from the pit mud
GenBank

Note: Bootstrap values are shown on the branch nodes an the GenBank accession numbers of the sequences are shown in the parentheses.
The scale bar line represents estimated evolutionary distance units.
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84 Uncultured Bellilinea sp. 111SN (EU887788.1)

82 Uncultured Longilinea sp. 145 (GQ468577.1)
91 AH-ZB55 (AB826043) Chloroflexi

100 SC-IB26 (AB826023)
1()()|— AH-ZB18 (AB826035)

42 Uncultured bacterium clone 56 (F1535001.1)
100 —— AH-ZBI5 (AB826034)
48 L Uncultured bacterium MPB2-245 (AB630921.1)

100 AH-ZB39 (AB826040) } Unclassified bacteria
| Uncultured prokaryote clone 07 (HQ156044.1)

100 — AH-ZB46 (AB826048)
80 [ Synergistaceae bacterium 4F6E (AB623229.1)
— 100 100~ SC-IB17 (AB826027)
Aminobacterium mobilis (AF073521.1)
100 AH-ZB70 (AB826050)
100 Aminobacterium colombiense DSM 122619 (NR 027531.1

- SC-JB29 (AB826016) } Planctomycetes
100! Uncultured Planctomycetales B50-16 (KC555220.1)

100 AH-ZB5 (AB826032)
E Uncultured bacterium clone BS69 (EU358744.1)
100 AH-ZB40 (AB826041)
100 l Uncultured Bacteroidetes 171 (GQ468572.1)
L 100 SC-JB25 (AB826010)
100 —L Petrimonas sulfuriphila BN3 (NR 042987.1)

SC-JB4 (AB826011)
56D Proteiniphilum acetatigenes TB107 (NR 043154.1) A

Armatimonadetes

Synergistetes

Bacteroidetes

0.02

2 BT 16S rRNA EE FIMEMERIEERE IRRLEN
Figure 2 Phylogenetic tree based on the 16S rRNA gene sequences of non-Firmicute clone libraries from the pit mud
GenBank

Note: Bootstrap values are shown on the branch nodes an the GenBank accession numbers of the sequences are shown in the parentheses.
The scale bar line represents estimated evolutionary distance units.

SC-IB17  AH-ZB70 Synergistetes
( ) Aminobacterium
(Chloroflexi) 3  OTUs Methanobacterium formicicum
(Anaerolineaceae) AH-ZBS55 H,
Uncultured Longilinea sp. (99%) SC-JB26 SC-JB29
Uncultured Bellilinea sp. 1TISN (98%)
(31]
H,"*"! 23 WMNFERERGHEMAZLE SN
AH-ZB15  Armatimonadetes
Armatimonadetes 2011 7  OTUs GenBank
[29] ( 3) 4
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100; SC-JA47 (AB710166) :
66 Methanoculleus bourgensis (AB065298.1) Meth i
99 Uncultured archaeon clone AS25 (EU358675.1) ethanoculleus
73 AH-ZA40 (AB710160)

100 Methnosarcina siciliae (U89773.1) ]
SC-JA40 (AB710164) Methnosarcina
90L AH-ZA39 (AB710156)
AH-ZA12 (AB710157)
100 Methanosaeta concilii GP-6 (CP002565.1)
r Methanobacterium beijingense (AY552778.3) -
1001 SC-JA44 (AB710165)
98! AH-ZA23 (AB710159)

} Methanosaeta

Methanobacterium

3 ET 16S rRNA EEFIIMEHERGE R ERLLE K
Figure 3 Phylogenetic tree based on the 16S rRNA gene sequences of archaeal clone libraries from the pit mud
GenBank

Note: Bootstrap values are shown on the branch nodes an the GenBank accession numbers of the sequences are shown in the parentheses.
The scale bar line represents estimated evolutionary distance units.
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Methanosaeta AH-Z
47.8% AH-ZA12 (Syntrophomonas)
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