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Screening and Characteristic Analysis of Actinomycetes in High-temperature Daqu

YANG Shaojuan ZHAO Wenyu HUANG Heou XIE Dan YIN Yanshun YANG Junlin
WU Cheng HU Jianfeng YOU Xiaolong WANG Digiang’

(Guizhou Xijiu Co., Ltd., Zunyi 564622, China)

Abstract: [Objective] To provide a theoretical basis for the development and utilization of Actinomycetes resources in
Baijiu-making environment, Actinomycetes were isolated and screened from high-temperature Daqu, and their
functional characteristics were analyzed. [Method] Actinomycetes were screened from high-temperature Daqu using
the dilution-plate coating method, and identified based on morphological characteristics and molecular biological
evidence. Specifically, the metabolites of the strain were detected by high performance liquid chromatography and gas
chromatography, and the Illumina platform was used for whole genome sequencing of the strain. [Result] The starch-
degrading strain XJ-DQ-B-0001 was identified as Cellulosimicrobium funkei. The results of metabolite detection
showed that strain XJ-DQ-B-0001 produced 14 metabolites, including lactic acid, acetic acid, f-phenyl ethanol, and
ethyl acetate. The genome of strain XJ-DQ-B-0001 was 3 043 158 bp in length, with a GC percentage of 74.57% and
2 769 predicted protein-coding genes. The functional annotation of genes showed that the strain had the potential to
produce carbohydrate hydrolases, flavor substances, and potential health factors. [Conclusion] The functional
characterization of strain XJ-DQ-B-0001 shows that Actinomycetes can produce hydrolases, flavor substances, and
health factors, which are beneficial to Baijiu brewing. The findings provide data support for the development and
utilization of Actinomycetes resources in the Baijiu-producing environment.
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Screening starch-hydrolyzing strains
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Fig. 2 Morphological characteristics of strain XJ-DQ-B-0001
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Table I Physiological and biochemical characteristics of strain

XJ-DQ-B-0001
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Fig.3 Phylogenetic tree of strain XJ-DQ-B-0001 based on
16S rRNA gene sequences
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F2  HEHEXJ-DQ-B-0001 BIFX it =4
Table 2 Metabolites of strain XJ-DQ-B-0001

XJ-DQ-B-0001 #H
S 4L 7= Q

e R =4 R (mg/L) AR 7400 B o R P/
(mg/L)
LR 255.09 1402.94
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AT 1.75 —
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IR — 0.59
i 2
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L 0.24 —
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TEH R 2. T — 1.43
O T IR 1.79 —
L 0.32 0.51
T 0.83 —
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o I 0.14 —
R 31.21 —
Fizk  3-74E-2-TH — 1.06

RN AR
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Fig. 4 Circular graph of strain XJ-DQ-B-0001 genome

232 HMHABEAEREBLE RPN

Pk XJ-DQ-B-0001 4= & [K 4H Ml fy 45 ‘R 7£
GO.COG-KEGG-.CAZy %5 # 4l &£ 47 T D G %
B, 45 1L S, A E D 1A BN b R o R B
2 688 NI [A, Hovh 7E CAZy $ ¥ b vE B B 1 3
e R 2 H b AU 374

3000
[

2500

TR H/ A
—_ — o
=) w =)
S S S
S 1S3 S

W

f=3

(=]
T

(=]

TIPSO O D
%<9$$§¢9 SO T
KB
B 5 4k XI-DQ-B-0001 & B 21 7% # 48 % 44t

Fig. 5 Statistics of annotation results of strain XJ-DQ-B-0001

genome
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Fig. 6 GO functional annotation of strain XJ-DQ-B-0001 genome
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2501 A: RNA processing and modification

B: Chromatin structure and dynamics

C: Energy production and conversion

D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism

F: Nucleotide transport and metabolism

G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

I: Lipid transport and metabolism

200

<150 J: Translation, ribosomal structure and biogenesis

= K: Transcription

bt L: Replication, recombination and repair

: Cell wall/membrane/envelope biogenesis

i Cell motility

% 100 Posttranslational modification, protein turnover, chaperones
-

M
N:
O:
P: Inorganic ion transFort and metabolism .

Q: Secondary metabolites biosynthesis, transport and catabolism
R: General function prediction only

S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport

V: Defense mechanisms

W: Extracellular structures

Y: Nuclear structure

Z: Cytoskeleton

50
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0
ABCDEFGHIJKLMNOPQRSTUVWYZ
COGI)fig

B 7 B4k XJI-DQ-B-0001 % B 2869 COG 7 fik 12 B
Fig. 7 COG functional annotation of XJ-DQ-B-0001 genome
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Fig. 8 KEGG functional annotation of strain XJ-DQ-B-0001 genome
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Fig.9 CAZy functional annotation of strain XJ-DQ-B-0001

genome
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