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Analysis of microbial community structure of HuaiYuan, Sichuan special
fermented food based on high-throughput sequencing technology
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(Key Laboratory of Biological Resource and Ecological Environment of Chinese Education Ministry,
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Abstract: In order to study the microbial diversity of special traditional fermented food in HuaiYuan, Si-
chuan, Illumina HiSeq 2500 high-throughput sequencing platform was used to systematically analyze the
microbial community structure of local tofu curtain and rice cake. The results showed that the microflora
of tofu curtain was mainly affiliated to Proteobacteria and Basidiomycota, in which 40 bacterial genera
and 21 fungal genera were detected, and the dominant microorganisms were Acinetobacter and Trichos-
poron. The microflora of rice cake was mainly affiliated to Firmicutes and Ascomycota, in which 36 bac-
terial genera and 23 fungal genera were detected, and the dominant microorganisms were Lactobacillus
and Kazachstania.
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s/ MMk R AEY, B 32k IRl F 2R &
T A, HAE IR R LB 2 A AT R GEny b
FOMTAE VIR PE A T i MELLIRE T2 S 80r
Tl T2, R TE LU IR X SE 8l Tl Ak R A=
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R 2R E R BRG] T HIU & . sk I8 M HpE
ST A TE X PR E I R GE A S T
MR T K B U BT ok AR ) A R
A DA SE K AR . B A, TR E S
AL R WAL G R T B o U MR E VR G548 I AE 5T
B2 MAXRRO R BT IR R

H T 0 1P IZE 9 4 2 T it b L e U £,
AL FHET Illumina HiSeq 2500 /&3 & 5,
Xof O 1A IZ8 5K 5 R RR 4 T A O T T 2 A
T RGN B R R iR 0 R BB S M TUE )
RZFE L GG R T i U ) 2 REPE T 5 32
AR R

2 MBRERAE

2.1 # #®

FER H U )1A8 SEIN T PRI B, G5 1A K
PR 18 s KK R BRI s BT AT A S BEAILE =40, ¢
ATCEH AL, 7 B R T e 25 56
2.2 F &
2.2.1 # &% DNA #28% PCR # % ] OME-
GA Stool DNA Kit #17#f 5 &3 F 241 DNA ##
B 4 LA 16S rDNA #) V3-V4 X4 HFxr DNA
A1, FHiE 54 338F/ 806R #EATH 1S, HE LA 18S
rDNA 55.8S rDNA Z [A] (%) N I 4% s [a] fg 1TS1
XN H o DNA JF41, FHid 514 1TS1/ 1TS2
934, PCR Y 3445 9 5, 2 0 350 B 0l ek Je v ik
HEAT P k.

2.2.2 wmazdAga s f ik PCRY ™Y
PRI AL YRR IR A A T Al
F¥—1k , F AR 35 i /¥ (Paired-End) (4 J5 7 »
Py /N e B Y ST S 0 1 SC 2R e A T SO ot
xBTS A A% (1 SCE F Tllumina HiSeq 2500 47
DN vy e 000 A 280 1 i s A s Sk 22
FEYU] (Base Calling) 43 1 e 16 4 J5L 16 0 7 1 471
(Sequenced Reads).

2.2.3 ZHaEaFaEmLE (i FLASH v
L2, T84 5 overlap X 454> RE it 7 45 21 1
XUt 81 (PE reads) 47 HF% , 15 3] 19 BR4E ¥ 51 B
JE 4 Tags 5 (Raw Tags). f#i [l Trimmomatic v
0. 33%AF X P B 1Y Raw Tags #1713, 15
= Fm i) Tags $dE (Clean Tags). {#i f§ UCH-
IME v 4. 284, 9858 1 L BRI & 781 1 B iR 2
R (Effective Tags).

2.2.4 ZHBEMNFEESH A QUIME (ver-
sion 1. 8. O # /i UCLUST %f Tags 7F 97 %51y
FARLEEAKSE T AT IR 2K A4 50 43 E .50 (Oper-
ational Taxonomic Units, OTU). 405 Fl E 5 7751
BT Silva 1 UNITE 22 $00i6 FEEA T LU X, 75 3
A OTU Xt 899 F 23 2645 & 8 Mothur
(version v. 1. 30) 34, X4 iy Alpha Z £ MEF5 %k
HEATPEAL. A QUME A% A 1A W] 43 287K F- 1
AP AP R BRI RO T H 2 ) e 45
KT IR IR 45 L.

3 ZRES

3.1 #& OTU BES

AR 1 A] 1 AR UK il I e 45 R e o e 7
S T AR U W) AR AR Ul S
T RIGREE B 2 B AR IR 2R 22 T ECRR R WA R
TE X SEAL 58 K I £ i P A 45 36 T SR L AT R
A OTU 78 35 ALK 99 %0 LA_E BB A RS2 86 i
FESL B SO AT L OB LS AT 00 S IR R AR R 853
AW Z R B — @ O SCRISE I

F 1 & OTU BEMSrFEES
Tab.1 OTU clustering and diversity index of sample

S D . B ERE S : : ZREEREL :
Effective Tags OTUs ACE Chao 1 Coverage (%)
S-B 58875 190 201. 79 205. 00 99. 96
SF 63733 45 59. 85 60. 00 99. 98
R-B 58045 167 171. 46 173. 88 99. 98
R-F 64644 69 71.18 71. 00 99. 99

T SB A SF 23 52 B 7440 B A B 8 s RB A RF 302 ok 4 081 R B 1A 5500
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3.2 #& OTU ¥#h&eit
e OTU MR 91735 T 5 HUE Y 2 % 5

% Silva/UNITE #E47 b Xt 7] 75 8] 464> OTU

XF I I 3 2605 B, FETTE 2% 43 2K 1 B GEit At
ATV AL PRI 2.

K2 HREEH OTUYMSEITER
Tab. 2 Statistical tables of OTU species in each grade

4% 5 Sample ID H# Kindom "] Phylum 4 Class H Order # Family J& Genus Fh Species
SB 1 6 9 17 29 40 11
SF 1 4 9 12 15 21 16
R-B 1 6 9 17 26 36 10
R-F 1 4 9 14 17 23 18

H12 2 ml LUR B, RIS Hr B Fh K 9 B8 L
JE K- JUHE 4 TR P 2R B I L X AT RE 2
T 16S rDNA X T8 % ¢ R BT 0 F & Jo ik itk —
A 23E Y. ATE i I AZREIR RNA AL IR 7 5
PRSFIX (165 rDNA) HIEC B A% 53¢ 8] B X (Internal
Transcribed Spacer, ITS) fr A 457 X XA 7] 48
DX PRSP XSS B T A= Wy Rl 1Y) SR % G &R
1T e 728 T 47) DX 35l 0] 5 K 300 0 ) 110 2 . DRI,
T 16S rDNA F1ITS 19533677 4k 52 H Fij& ik A 7]
F14) 455 5 A4 T R L TR B o .

SR 16S rDNA BA i BE LR <7 P X SR 4 ¢
FEGE TR PR AR . ST RGO REGE Y
PR A 7T 3 73 00 55 1 Bl Gl ol B B 461
i H Kasai* F|H gyr B F BRI IT 93BT B
T, H A, BT 16S rDNA FI ITS fy e i &
DL A AT DATE J8 B DL B KPR 0] 43 3 A= 4
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60 % @ Bacteroidetes
@B Proteobacteria
&3 Firmicutes
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0%

S-B

3.3 HRMEMETKERIAR

HT OTU REGER M AES 02K |
AT oM. FET TR 1 AL 1 ] 5,
RN (E 1 SB) 28R E TAL ]
( Proteobacteria, 66.56% ). $ #F & ] ( Bacte-
roidetes, 25. 05% ) DA M J& BE 1 '] ( Firmicutes,
6.54%) AR (1 ST EZR)E THTHI]
(Basidiomycota, 51.05% ). #¥ 71 % . [] ( Mor-
tierellomycota,43. 05%) DI} F 2 | ] (Ascomy-
cota,5. 5070). YA A EHE (B 1 R-B) 2 e
FERER ] (Firmicutes, 74. 05%) ASE i ] (Pro-
teobacteria, 16. 34 %) DA M W 40 i | ] (Cyanobacte-
ria,9. 56 %0) , ELERE(E 1 RF) EERJE T T8
[J(Ascomycota,88. 02%).

100 %gee

=3 Unknown
= Mortierellomycota

80 Yof=m @B Mucoromycota
@B Basidiomycota
& Ascomycota

60 Y= L4

40 Yo

20 Yo}

0 o/

R-F

S-F

Al #mt@d(ALE D ENTKEFSHHE
Unknown XA 5 432220 B
Fig. 1 Bacteria (a) and Fungus (b) species distribution map of sample in the phylum level

Unknown represents a species that has not been annotated
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BB A 6 B A 35 A S FF B 8 (Acinetobacter
32.41% ). H F% P M0 W ( Stenotrophomonas,
28.38% ). 4 H T J& ( Chryseobacterium ,
15.49%) ., 4 & B AT & J& ( Sphingobacterium,
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i 22 T)F A AR E AR FH R B & 68 7 3k AT
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Acinetobacter F1 Sphingobacterium 2 J& vl fig 5
HEFr SR T BT E YA G DR b R
¥ B W S 46 22 16 B B: J& ( Trichosporon,
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chosporon 2 — MR B, H 5 Actinomucor
AT 1 AR DT RERE AR T LSS S A
B IEORL, 2 5 0 A e L R R A Y B
IR 10110
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Fig. 2 Bacteria (S-B) and Fungus (S-F) species dis-

tribution map of tofu curtain in the

genus level

Unknown represents a species that has not been annotated
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A FLIR U R e T PR 85 AR A pHL B 7T 410 i
HoA 2R TR A AR A RIS W] DA 40 T 25 AR P8 AT 35 2
T — e LR TR A B W TR I ) . W] ARG i vE
53 s AN HLTE Ry it 16 3 %) A T e 4 AR RE DR ) 5
X R it ) AR A — 2 . Weissella J2:
Hi Collins 5 A T° 1993 442 AT & . J8 T-FLAT
& H ( Lactobacillales) s W B ER & F} ( Leuconosto-
caceae) , WL IR W 1Y B2 — DL T AEOR, BTG
WTEAE Y2 B 258 MR Dol B i 145 )5
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Fig. 3 Bacteria (R-B) and Fungus (R-F) species

distribution map of tofu curtain in the

genus level
Unknown represents a species that has not been annotated



% 34

KT, & AT HAF0E )| R 6 K B B 2 AT 541

TRRERY FE L H RS BER T RIS B 5
Hriams L) 8 (Kazachstania»85. 04 %) AR 2444 &
(Candida, 0.93% ). ] ik B £ J§ ( Kodamaea,
0. 270 FAEN Y 11 AN, 2 (5 1686, 4804, Horr, iy
5% s T B R TR (Kazachstania) & £ B R E
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AOmERE J& . B 2 F T B A 7 T A gt
SR TR TR R R A T ORI XU 11 B B
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AR pH B SS52 WA W iE T 30 71 2 FnAat 3l 7
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ol 32 S
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BRI A8 2 1 35 5 A O 1Y & K A
AR IR G R AR — 3 SR AR I 5 5
ST HT T 4% TR 14 LU 3 A s Ry e TR R 1 B
A = HE At T B LA
3.5 #& OTU-Venn [F

HIIE 4 W] i1, GRS AT 5 AR RS b A A 4
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LI K A3 $& Trichosporon, Actinomucor. Kazach-
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MR D) A5 5 2 R A IR R A O 1875
it — L.

a
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(12 genus) (28 genus) (8 genus) (2 genus) (19 genus)| (4 genus)
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B4 HB2P@aE QAR D OTU-Venn B
Fig. 4 OTU-Venn of bacteria (a) and fungus (b)

species in sample
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F[ik BB & (Kodamaea, 0. 20%) | 41 % J& (Ni-
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B 1 3 B S e 2 — .

25 LRI A IR [R] A R T e R
P Y AR A U E IR R L 5 G A B
L SRR (5 B UTAR O, LA 1 Rk R S e ) 4
FRI2E 5k AR T e T 2 )t RO TR ) DX
= T 0 A [ G 00 DAk 1) 3 43 e AR 3 7 e 1 45
R UL . B AR R R R YR 2R MY
SIHL PRI AT G b 5 B R BT SR AR X
AN K R it B8 T ARV 2548 1 23T AT LA
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