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Abstract: [Objective] To better understand the behavior of microbial community during Chinese
Maotai-flavor liquor fermentation, we studied the interaction between two functional strains,
Saccharomyces cerevisiae and Bacillus licheniformis. [Methods] S. cerevisiae and B. licheniformis
were tested in single and mixed culture. Biomass, ethanol and organic acid production were determined
during the fermentation. Two-dimensional polyacrylamide gel electrophoresis (2D-PAGE) coupled
with matrix-assisted laser desorption ionization time of flight mass spectrometry (MALDI-TOF-MS)
was used to analyze and identify differentially expressed protein of S. cerevisiae in single and mixed
culture. [Results] S. cerevisiae showed a negative effect on B. licheniformis growth and the growth of
itself was barely influenced. However, ethanol, pyruvic acid, lactic acid, malic acid, tartaric acid and
succinic acid produced by S. cerevisiae in mixed culture have increased by 11.8%, 56.8%, 24.3%,
36.3%, 27.7% and 48.2% compared with its single culture, respectively. Citric acid yield was reduced
by 35.1%. Proteomic profile of S. cerevisiae indicated that 69 spots (differential ratio>2) were
differentially expressed in mixed culture. Among them, 24 protein spots were identified, including
protein related to glycolysis, ethanol fermentation, cell wall integrity, and stress response. [Conclusion]
B. licheniformis affected ethanol and organic acid metabolism of S. cerevisiae. That was significant for
liquor quality and microbial interactions. Proteomic analysis of the responses of S. cerevisiae to mixed
culture allows a deeper understanding of interaction mechanisms between both strains and will promote
the understanding of the microbial community during Chinese Maotai-flavor liquor fermentation.
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Figure 1 The growth curve of S. cerevisiae (A) and B. licheniformis (B) in single and mixed culture
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Table 1 Differentially expressed proteins identified by MS

i HEHAR BRS (5 Vi s S Eal(:1
Spot number Protein name Accession number  Score Mr (Da) pl Ratio
Glycolysis

75 Fructose-bisphosphate aldolase FBAI 2i[6322790 239 39620.77 5.51 2.01
[S. cerevisiae S288c]
Dihydrolipoyl dehydrogenase .

187 [S. cerevisiae S288c] 2i|14318501 119 54 010.05 8.07 3.08

158 Phosphoglycerate mutase 21223471 115 26 916.72 9.05 4.37
Glyceraldehyde-3-phosphate dehydrogenase .

121 TDH3 [S. cerevisiae S288c] 2i|398366083 194 35 746.67 6.46 2.11
Glyceraldehyde-3-phosphate dehydrogenase .

164 TDH2 [S. cerevisiae S288c] 2i/6322468 87 35 846.85 6.46 2.21

63 LRSI GRS g 2i|323309847 99 26 775.85 5.53 2.07
[S. cerevisiae FostersO]

176 Enolase [S. cerevisiae] gi|171455 269 46 802.11 6.16 3.80

Ethanol fermentation

207 Alcohol dehydrogenase ADH1 2i[6324486 222 36849.17 6.21 2.01
[S. cerevisiae S288c]

253 Pyruvate decarboxylase [S. cerevisiae] gi|4109 103 60 073.85 5.83 2.66

Antioxidant
Superoxide dismutase SOD1 .
30 [S. cerevisiae S288c] 2i/6322564 82 15 854.60 5.62 4.90
Superoxide dismutase SOD2 .
71 [S. cerevisiae S288c] £i]6321796 284 25774.22 8.49 2.66

266 Catalase T [S. cerevisiae S288c] 2i|86559466 221 64 583.35 6.09 2.42
Cell wall and membrane

134 Bgl2p [S. cerevisiae S288c] 2i|6321721 332 34 118.60 4.32 —6.66

157 Lsplp [S. cerevisiae S288c] 21]6325253 249 38 071.16 4.62 12.31

5 Hsp12p [S. cerevisiae S288c] 2114318506 180 11 692.71 5.22 -3.22
Stress response
235 Stress protein DDR 48 [S. cerevisiae S288c] 21/6323826 127 46 233.15 4.22 2.12
Hsp70 family ATPase SSC1 .
223 [S. cerevisiae S288c] 2i/6322505 184 70 627.84 5.48 2.48
Hsp70 family ATPase SSB1 .
265 [S. cerevisiae S288¢] 216319972 174 66 601.60 5.32 2.51
Hsp70 family ATPase SSA1 .
221 [S. cerevisiae S288¢] gi|144228166 357 69 657.25 4.99 2.06
61 Pst2p [S. cerevisiae S288c] £1]6320235 135 20 965.66 5.46 —2.08
Growth regulation

133 Bmhlp [S. cerevisiae] gi|671634 179 30 176.50 4.87 2.03
Transcription

268 Wtmlp [S. cerevisiae S288c] 2i|398365853 162 48 382.74 5.17 2.53
Ion transport

Chain A, crystal structure of yeast .

191 mitochondrial F1-Atpase 2i|119389904 481 54 944.66 6.73 2.13
Proteolysis

211 Carboxypeptidase C PRCI 2i|6323955 159 59 802.12 4.56 -2.50

[S. cerevisiae S288c¢]
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