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1 16S rRNA
Table 1  Results of 16S rRNA gene sequence similarity analysis
Strain number of
e i "y Chise Ao 00
workshop mud Qu workshop

Alcaligenes 3 1 0 0 1
Aneurinibacillus 0 0 1 0 0
Arthrobacter 1 0 0 0 4
Acinetobacter 0 0 1 0 0
Bacillus 32 27 164 11 81
Brevibacterium 2 2 4 0 0
Brevibacillus 0 0 1 0 0
Brevundimonas 0 0 1 0 1
Corynebacterium 1 0 0 0 0
Citrobacter 0 0 1 0 0
Delftia 0 0 2 0 0
Enterobacter 3 0 0 0 0
Enterococcus 0 0 0 0 1
Exiguobacterium 1 0 0 0 1
Kurthia 0 0 0 0 1
Kocuria 1 1 0 0 0
Leclercia 1 0 0 0 0
Lysinibactllus 6 3 17 1 8
Massilia 0 1 0 0 0
Microbacterium 1 0 1 0 3
Nocardiopsis 0 1 0 0 0
Providencia 0 0 0 0 1
Paenibacillus 1 3 1 0 0
Paracoccus 1 0 0 0 0
Pseudomonas 1 0 6 0 2
Rummeliibacillus 0 4 4 0 0
Raoultella 1 0 0 0 0
Rhodococcus 0 0 1 0 0
Serratia 0 2 5 0 1
Sporosarcina 0 1 0 0 0
Staphylococcus 6 4 19 1 15
Stenotrophomonas 0 0 1 0 2
Streptomyces 32 39 13 0 37
Virgibacillus 0 0 1 0 0
Poler'm‘al novel 1 o | . |
species
totle 95 89 245 14 160

o S422B-23

Lysinibacillus sphaericus C3-41"

( 95.36%) . Z8B-
40 Bacillus aryabhattai B§W22"
( 96.90% ) . 4
3
T
599 GenBank
97 % Bacillus (315
52.24%) Streptomyces (121
) Staphylococcus(45 ) Lysinibacillus(35 )
20.07% 7.46%  5.80% ;
10 16 1
o Bacillus Streptomyces~ Lysinibacillus
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95 1
94 17 ;
89 13 ;
1 244
19 ; 14 3
1 ;
160 15 1
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5 3 395
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0.1

67

o Bacillus thuringiensis ATCC10792T (ACNF01000156) (132 strains)

' Bacillus sp. (27 strains)
Top Fnterococcus pseudoavium CIP1 034417 (Y18356) (1 strain)

Staphylococcus sp. (45 strains)

L« Bacillus sp. (4 strains)

Bacillus sp. (2 strains)
j:| Bacillus sp. (2 strains) & Brevibacterium sp. (5 strains)
Bacillus oceanisediminis H2' (GQ292772) (4 strains)

Bacillus sp. (123 strains)

L Bacillus badius ATCC 145747 (X77790) (2 strains)

81 Rummeliibacillus pycnus NBRC 101231" (AB271739) (8 strains)

98 Kurthia gibsonii NCIMB9758Y EX70320) (1 strain)_
Sporosarcina ureae DSM2281T (AF202057) (1 strain)

Lxiguobacterium sp. (3 strains)

Lysinibacillus sp. (36 strains)

d/gibac(llys olivae E308" (DQ139839) (1 strains) )
Aneurinibacillus eneurinilyticus DSM55627 (X94194) (1 strains)
Bacillus sp. (19 strains)
Brevibacillus panacihumi DCY35" (EU383033) (1 strain)

Paenibacillus sp. (5 strainsz .
Serratiaplymuthica DSM 4540' (AJ233433) (8 strains)
Raoultella ornithinolytica JCM6096T (AJ251467) (1 strains)
Leclercia adecarboxylata GTC1267T (AB273740) (1 strains)

Enterobacter hormaechei CIP1034417 (AT508302) (4 strains)

Citrobacter youngae CECT5335" (AJ564736) (1 strains)
Providencia vermicola OP1T (AMO040495) (1 strain)
Acinetobacter johnsonii DSM6963" (X81663) (1 strain)
Pseudomonas sp. (8 strains)

Stenotrophomonas rhizophila e-p10" (AJ293463) (3 strains)

Pseudomonas geniculata ATCC19374" (AB021404) (1 strain)
Stenotrophomonas maltophilia ATCC13637" (AB008509) (1 strain)
Massilia timonae UR/MT95T £U54470) (1 strain)
Delftia tsuruhatensis T77 (2 strains)
Alcaligenes sp. (5 strains)
Pargcoccus chinensis KS-117 ]gEU6603 892 1*( 1 straing )
Brevundimonas naejangsanensis BIO-TAS2-2T (FJ544245) (2 strains)
Arthrobacter sp. (6 strains)
Kocuria rhizophila DSM11926" (Y16264) (2 strains)
Microbacterium sp. (5 strains)

Brevibacterium iodinum NCDO613" (X76567)(3

Nocardiopsis prasinag DSM43845" (X97884) (1 strain)
Corynebacterium flavescens NCDO13207 (X84441) (1 strain)
Rhodococcus gingshengii djl-6T (DQ090961) (1 strain) '

10/

Streptomyces sp. (121 strains)

\Bucillus cereus ATCC14579' (AE016877

1 603

) ) .
100————== Lysinibacillus sphaericus C3-41" (CP000817) (1 strain)

16S rRNA

Fig. 1 Neighbourjoining tree based on 16S rRNA gene sequences showing relationships between the 603 isolates and reference type

strains. The numbers in the nodes indicate the levels of bootstrap support based on a neighbour—joining analysis of 100 resampled

datasets; only values above 50% are given. The scale bar indicates 0. 1 substitutions per nucleotide position.
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Table 2 The strain number of dominant genus unique genus mutual genus in different sampling sites

Strain number of

Air of fermentation pit mud Zaopei Chinese Qu Air of Qu
workshop workshop
Aneurinibacillus (1)
Corynebacterium (1) Acinetobacter (1)
Enterobacter(3) Massilia(1) Brevibacillus(1) Enterococcus (1)
Unique genera’ Leclercia(1) Nocardiopsis(1) Citrobacter(1) - Kurthia (1)
Paracoccus(1) Sporosarcina (1) Delftia (2) Providencia (1)
Raoultella (1) Rhodococcus(1)
Virgibacillus(1)
The total '0[ strains belong 7 3 g 0 3
to the unique genera
Ratio(% )" 7.37 3.37 3.27 0 1.88
The total of strains belonging
. . 76 73 213 13 141
to the dominant genus
Ratio(% ) 80. 00 82.02 86. 94 92. 86 88.13
The total of strains belonging
B 44 34 200 13 104
to the mutual genus
Ratio(% ) 46.32 38.20 81.63 92. 86 65. 00

a:The numbers in brackets are the numbers of strain(s) belonging to the genera;b:The denominator is the number of strains isolated from the sample
spot. (The following contents of the table are the same) ; c¢: The dominant genera are Bacillus Streptomyces Lysinibacillus ~Staphylococcus; d: The
mutual genera are Bacillus Lysinibacillus Staphylococcus.

603 4 3 o
599 34 101 N
97% ;
Bacillus + Streptomyces~ Lysinibacillus Staphylococcus 4 7 d (60C
( 4 516 )
85.72 % ) . Bacillus- Lysinibacillus o
(4
) Streptomyces N o
2
8

Lactobacillus Streptomyces
Bacillus Lysinibacillus; Bacillus
Staphylococcus Lysinibacillus 3 Streptomyces Lysinibacillus

o o

N D .

N N ;316S rDNA N
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Phylogenetic diversity of cultivable bacteria during the
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Abstract: Objective In order to better understand the diversity of cultivable bacteria during the brewing process of the
Luzhoulavor liquor in Yibin and to collect potential microbial resources. ~ Method The cultivable bacteria were
isolated by using modified nutrient agar medium and Gogan- medium and then analyzed the 16S rRNA gene sequences of
the 603 non—<redundant isolates separated from the air of fermentation workshop Pit mud Zaopei Chinese Qu and air of
Qu workshop sampled from 6 luzhou-lavor liquor production enterprise in Yibin. Results Phylogenetic analysis based
on 16S rRNA gene sequences showed that 599 of them belonged to 101 species of 34 genera and 4 isolates with <97%
sequence similarities to their closely related members were presumed to be potential novel species. Bacillus is the most
dominant genus with 315 strains; Streptomyces Staphylococcus and Lysinibacillus were dominant genera with 121 45 and
35 strains respectively. The number of isolates belong to the other 31 genera were less than 10 strains furthermore only
one strain was detected in 16 genera. Conclusion Bacteria during the brewing process of the Luzhouflavor liquor in
Yibin present plentiful diversity and relative stability.

Keywords: Luzhou-lavor liquor bacteria phylogenetic diversity 16S rRNA gene
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