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Abstract: In this study, Ilumina MiSeq high —throughput sequencing technique was used to analyze the
bacterial diversity in Daqu skin and Daqu heart of Houhuo low —temperature Daqu. PICRUSt was applied to
predict the gene functions. « diversity analysis found that both bacterial taxa abundance and diversity of species
in Daqu skin were higher than in Daqu heart. At the genus level, Streptomyces, Lactobacillus, Pantoea,
Erwinia, and Enterobacter were extremely abundant in Daqu skin (P<0.001), while Saccharopolyspora and
Thermoactinomyces were significantly abundant in Daqu heart (P<0.05). Bacillus was extremely abundant in
Daqu heart (P<0.001). B diversity analysis found that there were significant differences between Daqu skin and
Daqu heart samples (P<0.001). At the level of operational taxonomic units (OTU ), there were a large number
of core OTU bacterial taxa in the Daqu skin and Daqu heart, while some unique bacterial taxa existed with less

content. After linear discriminative analysis effect size (LEfSe ) analysis, the flora that resulted in the difference

R H LTI E KRR H (2020AAS002141 ) 5 L SCHE2E B OMRMIFRE 71355 75 564 “BHE A1H HTBL” (2020kypytd009 )
VEFZ A XL ZE(1977—), 5 (B, TR, AR BFFE 710 - B i B AR
*IRAEMEH 0 (1984—) I3 (B0) , MIBCRZ , T W98 0y - B AR R



alh

RatinSHR

2022 411 H
55 43 555 21 1

177

was mainly the dominant bacterial genera such as Streptomyces and Bacillus. PICRUSt identified that amino

acid transport and metabolism, carbohydrate transport and metabolism, and transcription were highly expressed

among bacterial taxa in Houhuo low—temperature Daqu, and bacteria in Daqu skin showed extremely high ex—

pression of in the cytoskeleton (P<0.01). In conclusion, the bacterial community structures in the Daqu skin and

Daqu heart were significantly different, and the bacterial taxa in the Houhuo low—temperature Daqu had strong

functions of amino acid transport and metabolism, and carbohydrate transport and metabolism, and transcrip—

tion.

Key words: Houhuo low—temperature Daqu; Daqu skin; Daqu heart; high—throughput sequencing technolo—

gy; bacterial diversity
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Fig.3 Comparative analysis of dominant phyla and genera in different parts of Houhuo Daqu
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Table 1 Relative abundance of unique OTU in different parts of

Houhuo Daqu
Hh Hz Kocuria 1 0.04 0.37
Lactobactllus 2 0.09
Paenibacillus 1 0.03

g1 HEMEOEE OTU AN S8
Continue table 1 Relative abundance of unique OTU in different

parts of Houhuo Daqu

Fifr OTU S5F54R Ait/

i e BE ARG %

i1 Sphingomonas 1 0.01
Staphylococcus 1 0.02
Streptomyces 2 0.02
Weissella 1 0.01
unclassified Firmicutes 1 0.04
unclassified Enterobacteriaceae 3 0.11

i Bacillus 2 0.02 007
Thermoactinomyces 1 0.01
unclassified Firmicutes 1 0.02
unclassified Bacillaceae 2 0.02
unclassified Actinopolysporaceae 1 <0.01

ti 22 1A, ih fe AEAE 13 MR OTU, 15 )%
GBS BT IVB R 0.37%, Hh &4 2 DYE



w5

RafiSHR

2022 411 H
%4355 21

A Lactobacillus F Streptomyces , 454 1 P45 NKocu~
ria Paenibacillus Sphingomonas .Staphylococcus F1Weis—
sella, MIHAT 4 4~ OTU JGk M 2 E K- ifG by
15 7 AN OTU, 4155 17 9180 S 51080 Ly
0.07%, Hert 2 ANSE5E N Bacillus, 1 P%5E 4 Thermoacti—
nomyces , Jo4x 4 4~ OTU JRJCE406 2@k o ftn]
AL J AV DR R T B2 R o 2477 750 0 A e ) 2

A

B o : Actinopolysporaceae
Fineospors
B : Actinomycetales
B d : Saccharopolyspora
B ¢ : Pseudonocardiaceae
mm {: Pseudonocardiales

mm b : Actinol

B 5 : Streptomyces

B Bacillus
mm: Bacillaceae

B 1 :Bacillales
B : Lactobacillus

B : Enterobacter
B Frwinia
B s: Pantoea
B : Serratia

mm A
= [

B |, : Streplomycetaceae
B : Streptomycetales

== | : Thermoactinomycelaceae
B Lactobacillaceae

= Lactobacillales

By ; Enterobacteriaceae
By : Enterobacteriales

FHE EHE D,
2.5 OGNS E
LEfSe 73 M1 F T 70 227K IR IE X 22 5 1Y
N SRR, gt — 24875 5 SRR I Bz A
DR RER SR 25 5 AT HT LEfSe 2047 47 T
B, AR AN 6 Frs
HiP 6 Al A E) 27 A (LDA PR3 E 4 DLE)
B ‘ I ; ‘ESlreplolifnyces !
: i i Stréptomydetales
i Streptomycetaceae
Lactobacillales
Proteobdcteria
i Ladtobacillaceae
(Gammaproteobdcteria
Eme:aroba('tt%riales
\ Enterobacteriaceae
iLactobacillus
Actinobacteria
Aulinoni}celia
Actinomydetales
: Etwinia
; éEmero?)atter
: Pantoea
I 7he rmoactinormyc,
I Thermoactinor :
_Aclinuimlyspu"‘ g :
[ N S ac charopolyspora.
E_Pseudu:nocardjales :

Bacilla::ceae
Bacillales
]

| | i
-6.0 48 -3.6-24 -12 0 12 24 36 48 6.0
LDA SCORE(logl10)

A AR STIRL, 22 5 A F 1 43R s B.LDA 431 BT AL
6 HHEZEEEH LEfSe 517
Fig.6 LEfSe analysis of bacterial taxa

7E RO b 22 R 3 (P<0.05) 1Y 4325 50T
H T 6A TR, il B e e AR 119 R G 03 S 07 5N
SJE T A (Actinobacteria) FIARE 44 ( Gammapro—
teobacteria ) , [Hfl.C> 1 3£ 225 & T 27 AT 18 49 ( Bacilli) .
1 6B AT A7 8 A2 25 57 i YA L Fe i B
HOCHEAN TR B 0 2 Tl O RS o iR 2E 5 B2
BT JEA 5 A, 438k Streptomyces Lactobacillus Er—

&7

winia . Enterobacter 1 Pantoea, W.OHA 34,505 R
Thermoactinomyces .Saccharopolyspora Fl Bacillus . FH I
AL, SEUS AR B2 A O AR S S5 A
2SR RN Streptomyces 1 Bacillus EE AR S
2.6 ST PICRUSt HrRE B 4347

PAABETER 20 DAL IETERRIRE T 23 1)
RERZLMY 4412 4> COG, 5 7 s

==}
z
=
=
TE
E
=
W

AR e )

NSERET
S NENI NS K

By

e

Al
it
ol
i
il
it
§

il
2

&
g2
FW U

i

] gﬁ?ﬂﬁwﬂiﬁﬁﬁ
b
R A2 5 A A

TEP)
!

SShS

;=
]
NG

SRR

EEETR | S BN ER SROA R
EEE R I AREEEANIE AT RS
t

o
il

e
ik
glﬁé
Ll
R

EF ) RE TN E

Fig.7 The heatmap of gene functional prediction
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