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Abstract: Molecular analysis of microbial community structure” of GujingGong liquor starter has not been reported so far. 16S rDNA
clone library technique was conducted to analysis the bacterial community diversity in high-temperature Daqu and medium-temperature starter
of GuJingGong liquor. All clone strains-were classified to 36 OTUs; belonging to Firmicutes, Proteobacteria and uncultured bacteria, of which,
Firmicutes was the majority. Overall, the bacterial diversity of medium-temperature starter was significantly more complex than that of
high-temperature starter. Thermoactinomyces sanguinis accounted for the main majority of the high-temperature starter strains. Bacterial
diversity of the two medium-temperature starter samples was apparently different. Dominant bacteria of the sample S1 belong to Virgibacillus
sp., accounting for 85.3% in total, in addition to a small amount of uncultured bacteria (12.9%). The dominant bacteria of the sample S2 were
Lactobacillus (25.2%), Staphylococcus (14.3%), Bacillus (13.4%) and some uncultured bacteria (16.8%). There are a lot of potential new species
that need to be further identified.
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Table1 Gujinggong starter samples
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1.2 %’@k i A 41 5 DNA 2 B

KA RZEFERHA R AR (Solarbio) )+
FE A ZH DNA $FEHGFH S gi5: D2600 U i 24 4]
ZH . DNA.

1.3 #@ 16S IDNA # PCR 342

P5I%°4 27F  (5’- AGA GTT TGA TCC TGG
CTCAG-3") 1 1492R  (5°-GGT TAC CTT GTT ACG
ACTT-3’). PCR %% 12 pL #A%: 6 pL 2xNPK02
(GREDBIO) buffer, 1 pL (~50 ng )DNA #4%, 0.8 pL
each primer (2 pM), 0.2 pL. Taq DNA polymerase (5
U/uL), 4uL dH,O. PCR BFESF: 94°CHiAEME: 5 min,
94 °C 1 min, 55°C 1 min, 72 °C 1 min, 38 MEH,
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Fig.2 Dilution curves of 16s rDNA cloning library of
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98.5%, 1 HH RAAET mi K. A oK i g
ANEEAR IRV, FEA ST I B E
(Virgibacillus sp.), 5 85.3%, HINEA/LEKIAR;
FEHE (12.9%). FilEKH S2 1 —RHwE A
% & (Lactobacillus), =FEHN 252%, 5 AL HE
JE NI IR S (Staphylococcus), N 14.3%, 5
VU434 B 8 N 2E AT 1 & (Bacillus), =FREN 13.4%.
b, BERAREFEE I A B (16.8%).

REFE (1) -3, (2) 51, (1) -33. 2-20, (2)
48, (2) -64. 3-62. 2-24 5 NCBI iz /2 117 51
AL (<94%), 1RATREATETER I, Hitk (2) -35
FRIARALLEE 97%, AT REEIEAEHTF .

24 HE 16STDNA Z 4 4 T

Al 35 MHTE OTU AREEFFII 16S IDNA RGEK
B RIE 3. WKL ERE, 35 4> OUT 4@ T
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W S PRAE AR MAEARAR, (HRERS TR,

REFEFE (2) 42, (2) -10, 2-13, (2) 28, 2-3
N 2-74 FEJ5T Proteobacteria RAK E 47 3C. HILH]
UL, Uncultured Pantoea )X K Bt 2-3 & T
Proteobacteria K. MEIHE, Proteobacteria REIK
B0 3 BRI S PR e 18] 1 P 2 AR AL B4R
IS, EeanfCER itk (2)-42 5hrii T Salmonella bongori
ATCC 43975T (AF029227.1)[FIAHIE R4 81%. %K
R BRI RE VTS AEHT Ao '

HoAR 29 KR FE R R ZE T Fitmicutes R E 7
3o HIBEATIL, ARIGFRFAERBIE 2-6. 3-62. (2) -52.
2-25 F12-70 J&F Firmicutes KI5 MK H & ; Firmicutes

RERE AT MR Z /NS B, &
PP 2-20 B —32, TR TR AR I 3-38.3-23
%K Thermoactinomyces sanguinis, F:r 3-23 5HAx
HEBE AR A 100%, 3-38 FIRENHTFI. Firmicutes 95
HASHHR AT N EFHRANNY . BRI
X 4324 Bacillus/Virgibacillus #1 Staphylococcus #-™
/NI, NN SN Weissella/Lactobacillus.
AH%E T Staphylococcus- Bacillus 1 Virgibacillus f5%4%
K ZHIT, 1M Lactobacillus 5 Weissella 155455 &2
iT.

REF (1) =33, (2243, (2) -37. 2-25. 2-70.
(2) -63. 241, (1) -3, 1-32.°26 KHET
Bacillus/Virgibacillus R4t K G 7 3. HILATN, ARk
TR K BEMK 2-25. 2270, 2-6 J&Tx., Hr, 2-41
5 H kr #E % Bacillus licheniformis .BCRC 11702T
(EF433410. 1) AIAHBLES 100%, A BERIIFLEE 4B
TRAK, SR,

RFEHEE 3-62..2-69. 2-2. 2-28. 2-30 TAET
Staphylococcus /N33 o HHILAT L, KREFFREK 3-62
JETAX— 3 AR RRIS ELE B

RFFHKA(2) -51. (2) -52. (2) 64, (3) -38,
(2) 20, @) -21. 2-21. 2-15. (2) -35. (2) -48.
2-8. 3-38: 3-23 ST Weissella/Lactobacillus 4337 -
REFRRER (2) -52 @ TiX—23. AREREHK (3)
38, (2) 20, (2) -21. 2-21. 2-15 5HL AL
WAL 100%, REREHK (2) -64 HHAFE
PRIV BLEE R 99%, fRFTHTE 2-8 SHARR AT
FEALBER 96%, HARMREMRARMABEASRE, HELE
i

2 HHTUBRHME ST
Table 2 Statistics of Bacteria diversity in GuJingGong Dagqusamples

¥ LR
e O B N EER gpab NOBURBAETRGRRSHER
1 (1)-3 Bacillus acidicola 105-2(NR_041942.1) 94
1 2 (2)-43 Bacillus amyloliquefaciens 10906(JN566073.1) 99
1 (2)-51 Bacillus cereus SBZ2-9(HQ236044.1) 94
Bacillus 4 1 2-41 Bacillus licheniformis Pb-WC09001(HM006901.1) 99
1 (2)-63 Bacillus safensis G1-5-20(KC494307.1) 99
Firmicutes 24 2 7 (1)-33 Bacillus sp. LS05 (GU972599.1) 93
1 (2)-37 Bacillus subtilis A33 (AB501343.1) 99
3 2-69 Staphylococcus kloosii GCA855 (HM209752.1) 100
3 2-28 Staphylococcus saprophyticus TD2 (HM113469.1) 99
Staphylococcus
10 1 2-30 Staphylococcus sp. An21 (AJ551159.1) 99
1 2-2 Staphylococcus succinus AT4 (GU084442.1) 99
Virgibacillus 91 1-32 Virgibacillus sp. WS 4627 (HE577174.1) 97
Thermoactinomyces 58 66 3-23 Thermoactinomyces sanguinis (AJ251778.1) 99
T
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#EER
Thermoactinomycetaceae bacterium JEFMB-ATE
Unknown genus* 4 3-38 100
(FN665656.1)
2 1 2-15 Lactobacillus brevis KB290(AP012167.1) 100
1 2-20 Lactobacillus casei BL23 (FM177140.1) 91
Lactobacillus fermentum strain: JCM 8581
5 (2)-35 97
(AB690170.1)
4 4 (2)-48 Lactobacillus plantarum strain ZJ316 (JN126052.1) 95
Lactobacillus 1 (2)-21  Lactobacillus pontis strain LTH 2587 (NR_036788.1) 99
2 2-21 Lactobacillus rossiae strain JL4 (FJ476119.1) 99
Lactobacillus sanfranciscensis TMW 1.1304
1 (2)-20 99
(CP002461.1)
14 2-8 Lactobacillus sp. T3R2C13/(JX193626.1) 99
1 (3)-38 Leuconostocsp. SAP81.2 (JX067651.1) 99
Weissella 2 (2)-64 Weissella cibaria strain: ZU 10 (AB548871.1) 93
2 9 2-74 Pantoea agglomerans isolate PSB26 (HQ242739.1) 99
Pantoea 1 (2)-10 Pantoea ananatis-AJ13355 (AP012032.1) 98
Proteobacteria 5 1 2-13 Pantoea sp. GJT-8 (FJ426593.1) 99
1 (2)-28 Pantoea vagans C9-1 (NR_102966.1) 99
Salmonella 1 (2)-42 Salmonella bongori strain 10A (KC329819.1) 99
Uncultured Bacillus 2 7 1 2-6 Uncultured Bacillus sp. clone JPL-4 (FJ957796.1) 99
Uncultured 1 1.0 Uncultured Staphylococcus sp. clone JPL-4_C03 o4
Staphylococcus (FJ957785.1)
Uncultured Uncultured Lactobacillaceae bacterium clone
Unculu#ed 6  Lactobacillaceae 3 (252 PC-C65(JQ809314.1) %
Bacteria Uncultured Pantoea 1 6 2-3 Uncultured Pantoea sp. clone ASC12 (JF357619.1) 98
Uncultured soil 1 2-25 Uncultured soil bacterium clone TE6 (DQ248282.1) 92
Uncultured 1 Bo A 570 Uncultured bacterium clone AKIW668 08
(DQ129420.1)
1 Triticum aestivum 1 2-55 Triticum aestivum mitochondrion (GU985444.1) 99
Al 36 116 119,73 67
Note: Unknown genius*-This strain belongs to Thermoactinomycetaceae ( Bacillales, Bacilli, Firmicutes), but its genus name was
uncertain.
3 2 i%%‘%%o A, A O EIJ?E%)Q%UT%’J%
""" NARIE K o838 77 72 1) Lactobacillus helveticus
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B . X5 R0 O [ 8 e R A R
KM FEREE s R—8 iR KRR R E A
¥ % f  J8  ( Virgibacillus sp. ), FL AT # B
(Lactobacillus), #i%jEKkEJ& (Staphylococcus), %
AR (Bacillus) F525HE, Hrkol 7 A& RIA
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aaptry oo
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MR (A0TSR 1) Fecusobacioris
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Fig.3 Construction of phylogenetic tree based on 16s rDNA
DNA sequences using 35 representative OTU sequences and 24
standard bacteria sequences.
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