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Fig. 1

Collection process of Tianzhu Tibetan-flavor Daqu samples
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Fig. 2 Composition of microbial community in Tianzhu

Tibetan-flavor Daqu at phylum and genus level
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Fig. 3  Statistical diagram of functional genes related to KEGG metabolic pathway at secondary level
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Table 1

The main metabolic pathways of carbohydrate

in Tianzhu Tibetan-flavor Daqu
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Fig. 4 The glycolysis/gluconeogenesis pathway in Tianzhu Tibetan-flavor Daqu
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Table 2 The key enzymes and gene information of pyruvate production by glycolysis/gluconeogenesis

in Tianzhu Tibetan-flavor Daqu

KO % ity 4 Bgis  FENAK KEERHEY (8)
K01835 TR 8 2 W AR o7 i 5.4.2.2 pgm Virgtbacillus , Lichtheimia , Desmospora
K02779 %%ﬁéfgﬁiﬁglw 2.7.1.19  pisG Oceanobacillus
K01810 I EIWE - 6- TR S # il 5.3.1.9 GPI ,pgi Lichtheimia , Saccharopolyspora , Desmospora , Virgibacillus
K24182 6—TE TR S A L 2.7.1. 11 PFK Lichtheimia , Saccharopolyspora , Lentibacillus
K00895 T BEMRMKHIEBER A 2.7.1.90 pip Saccharopolyspora , Oceanobacillus
K01624 S - R 4 4.1.2.13  FBA,fbaA Lichtheimia , Saccharopolyspora , Desmospora , Virgibacillus
K00134 3R I AR A 1.2.1.12 GAPDH,gapA Saccharopolyspora , Lichtheimia , Desmospora
K00150 3R H T At 1.2.1.59  gap2,gapB -
K00927 WRIR H I R T 2.7.2.3  PGK,pgk  Lichtheimia, Saccharopolyspora, Desmospora, Virgibacillus
K01837 TR H Y R 725 Ao il 5.4.2.11 BPGM Desmospora , Lentibacillus , Saccharopolyspora
K15633 2.3 —%%}g@éﬁg %?ﬁ?é%*ﬁlﬁ 5.4.2.12 gpml Desmospora , Lichthetmia , Saccharopolyspora
K03103  2,3-XUBAR H iR 3-wifkEF 3.1.3.80  MINPPI Lichtheimia
K01689 AL 4.2.1.11 eno Lichtheimia , Saccharopolyspora , Desmospora , Virgibacillus
K00873 TN T 8 T 2.7.1.40 pyk Desmospora , Lichthetmia , Saccharopolyspora
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Table 3 The main metabolic pathways of amino acids

in Tianzhu Tibetan-flavor Daqu
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Fig. 5 The metabolic pathways of glycine, serine and threonine in Tianzhu Tibetan-flavor Daqu
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Table 4 The key enzymes and gene information of glycine, serine and threonine
metabolic pathways in Tianzhu Tibetan-flavor Daqu
KO 5 il 44 iy it 2 BN 2475 HEEREUEY (J8)
K00018 HIHR I S 1.1.1.29 hprA —
K12972 20 e DA R P2 s D i 1.1.1.81 ghrA Lichtheimia
K15918  D-HihMR-3-#M  2.7.1.31 GLYK Lichtheimia
K00058 D-3-FfRH MMM 1.1.1.95 serA ,PHGDH Saccharopolyspora , Lichtheimia , Desmospora , Lentibacillus
K00831 TR ZAFRAILFESEE 2.6.1.52 serC, PSAT1 Lichtheimia ,Saccharopolyspora
K01079 Wik 22 FA FR s iR it 3.1.3.3 serB,PSPH Lichtheimia , Saccharopolyspora , Lentibacillus , Desmospora
K12235 22 5 P e e 5.1.1.18 SRR Lichtheimia
K20498 D- 2 Z IR A 4.3.1.18 DSD1 Lichtheimia , Virgibacillus
K17989 L—22 3 R i 2 it 4.3.1.17 SDS,SDH,CHA1 Saccharopolyspora , Lentibacillus , Lichtheimia
KI7980  L-2ZEMEN  4.3.1.19  SDS,SDH,CHAI B apor angibacillus,
K00830 &AM LM AM  2.6.1.45 AGXT Lichtheimia
K00830  ZZAMNEHMZEN  2.6.1.51 AGXT Lichtheimia
K00306 WL R A AL 1.5.3.1 PIPOX Lichtheimia , Saccharopolyspora , Lentibacillu , Virgibacillus
K00314 L2 R 5 il 1.5.8.3 SARDH —
K00600  HEfR¥eH L 2.1.2.1 glyA ,SHMT Desmospora , Virgibacillus , Saccharopolyspora , Lichtheimia
K00827 ~ WNAMLMMFLEM 2.6.1.44 AGXT2 Lichtheimia
K01620 DI A 4.1.2.48 ltaE Lichtheimia , Saccharopolyspora
K00639  HZM C-LBAeHE  2.3.1.29 kbl ,GCAT Lentibacillus
K01733 IR 4.2.3.1 thrC Lichtheimia , Saccharopolyspora , Desmospora
K00872 15 24 F R T 2.7.1.39 thrB Lichtheimia , Saccharopolyspora , Lentibacillus
K00003 1 22 TR A 1.1.1.3 hom Saccharopolyspora , Lichtheimia , Desmospora
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Fig. 6 Proportion diagram of carbohydrate

enzyme distribution
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Analysis of microbial community diversity and function of Tianzhu

Tibetan-flavor Daqu based on metagenomic technology

LI Yaping',QIAO Haijun®,JIA Zhilong’, WANG Yue' ,ZHANG Zhongming',
LIU Qi', WEN Delin’ ,ZHANG Weibing'
1. College of Food Science and Engineering ,Gansu Agricultural University , Lanzhou 730070 , China
2. College of Science ,Gansu Agricultural University , Lanzhou 730070, China ;
3. Gansu Tianzhu Tibetan-flavor Liquor Co.,Lid., Wuwei 733200, China

Abstract:To deeply explore the characteristics of Tianzhu Tibetan-flavor Daqu and its role in the Baijiu brewing
process, the diversity of microbial communities was analyzed by using metagenomic technology, and its functional
genes were annotated. The results showed that the microorganisms identified from Tianzhu Tibetan-flavor Daqu
belonged to 53 phyla and 835 genera, of which the dominant phyla included Firmicutes, Actinobacteria and
Mucoromycota, and the dominant genera included Saccharopolyspora, Virgibacillus, Lentibacillus, Lichtheimia,
Desmospora, Oceanobacillus, Bacillus, Syncephalastrum and Streptomyces. A total of 22 metabolic pathways were
annotated at the secondary level of KEGG database, among which carbohydrate metabolism and amino acid
metabolism were the most prominent. Moreover, glycolysis/gluconeogenesis and glycine, serine and threonine
metabolism were the most vigorous. Glycosyl transferase and glycoside hydrolase annotated the most genes by the
CAZy database, accounting for 40. 49% and 39. 09% of the total number of genes, respectively.

Key words : Tianzhu Tibetan-flavor Daqu ; metagenomic technology ; microbial community ;diversity ;functional gene
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