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Effect of Different Pretreatment on the Results of High-throughput Sequencing
of Microbial Community in Mouse Feces

LIU Xin' , HU Huilingl , ZHANG Minai®* , XUE Guozhen' , YAN Xiaorui' , ZHANG Xichun'*, LIU Jiquanl *
1.School of Traditional Chinese Medicine and Food Engineering , Shanxi University of Traditional Chinese Medicine , Shanxi Jinzhong 030600, China;
2.Customs Technical Center of Taiyuan, Taiyuan 030021, China

Abstract: High-throughput sequencing was used to compare the effect of different pretreatments on faecal flora structure in
mice, so as to provide reference for further research. Fresh fecal samples of Kunming mice were collected and divided into
three groups: original fecal sample group, saline treatment group and PBS treatment group. Fecal DNA was extracted, se-
quenced using the [llumina MiSeq platform, and 16S rRNA V3~V4 region gene libraries of three sets of samples were ana-
lyzed by bioinformatics analysis. The results showed that there were 188 common OTUs in the three groups, and different
pretreatments had an effect on faecal microbial diversity and abundance. In saline treatment group, PBS treatment group
and original fecal sample group, 14, 11 and 12 phyla were detected and there were 11 common phyla in all three groups;
24, 21 and 21 classes were detected and there were 20 common classes in all three groups; 62, 55 and 59 families were de-
tected, there were 26 common families in all three groups; 147, 126 and 137 genus were detected, there were 117 common
genus in all three groups. Overall, the saline treatment group had the highest relative microbial diversity and abundance,
followed by the original fecal sample group, and the PBS treatment group had the lowest. Saline treatment can improve the

accuracy of intestinal flora detection to a certain extent.
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5 A L T AR T ol L A A ST
— HRE T, W25 R A0 B R PR I g
PEPEIG R W 2R B S £ R Y R
A2 G IE RS AR YA G, HaTE
B S 2 USRI 58 I I B A 2 3 HE
RSN DR B BRORE 7 (8 e 4 1 SRR A,
B AE R 1 3 BRI 9 B BRURE SRR TR

e 3 ) AR PR P R B K LR
% A5 Sy 4 TR ML S 2 W A 0 25 4 A5 P s L
Tz RN T R R A sE . TRl DNA AR &
W RE 2l Y et 2 5 ) e 30 i U 45 SR
JEREEN R . iSRRI T1E FmiE L R T
P57 e 00 B R R R B e LS A R Y
Y FRE R BRSBTS 2 P A
JoT, 3 2B 2% T 0] g 43 5 | Ak 3 T B DNA & AE %
fife 3 DNA B 75 YL 9 KURS: L T8 PCR 4™ 14 Ak
&5 FEAE IR L, JIr LA 2SR A T T FRARAE , ok 2
ZR S5, T B v W 8 TR A DNA YR BE RN A
PRAE & 8 ST 25 R AT B AR
I8 AT F PBS 9% phO T A B K R g ot
JENOT M AL AR AL B vk R BB A4 HR Al H
), Horp PBS 28 i A= #E L 2K AL B R R O
B, R G T AN 5] T4k B X6 g T B A 00 S 235 2R 1)
S /DA A o AR SCR AR £ FE I DNA | 3 i
o 38 0 R BRUAG 2 | PBS Ab B 2R A A F AR
TRAE BRAERE AT LU AT, LU R S5 B2 A0 5
RS HKTE

1 #R5FE

1.1 &

L1l %53y SPRASJHIERIIF/NL10 A,
TR E 22~25 g, g F ALt 258 A AR 5250 S P R
AFRA T o PR IR 1R SR E RO,
HT TR EYIAUK .

1.1.2 XA HEABWH Sigmafb TAFRAR];
PBS G Al BRER /KW F a0 v B8 AR AT
RS F] s DNA $2 B £ A1 QIAamp 96 PowerFecal
QIAcube HT kit (5) 14 A 7[5 QIAGEN 2 7 ; Qubit
DNA ¥ U377 & B Life Technologies ; Ex Taq /5
PRECERI I H 7S Takara A F .

L13 ME ARG A LS — A
I & s B0 AL A 72 E Eppendorf 23 W 5

b TAE G AL A ) 28K R R I L i R S
A BRZS B 5 RAEIE SR A A 25 WA AR 5%
A R ] PCRAYI FH 35 [H Bio-Rad 23 7 5 HL UK AY
FIEEIE LAZ AU ) Tanon 23 7] 5 -80 “CHAAMK IR VKAE
I F 35 [# Thermo Fisher Reveo 23 &) 5 &y il & 1% R
4 AL [ QIAGEN 723 ] ; 5 38 2 U 3 AUl [ 2
[ Mlumina 2\ H) o

1.2 Ak

120 EHRERFALE B2/ ok
B KB I B, I — R P Te B 1, W B
/N ERHT A 2~3 b TR — C R B0 TR
5] PEHUDNA ZHij KMo 3 40 TE R AU 3G
FEAI RS T I ARFE . DR FEAEA(Y) -
BUBTBEFFE 1 g, 28 A 15 mL BT B0 R A7
F-80 CUKHi . @AFRERKALFLLL (S) : 2 M Gar-
cia SV ITIE A 1 g B AR Y 50 mL 2.0
HfinA 20 mLAEFRER K, F R e TR ) {X % 5 3 min
J& 3 000 remin” B0 3K, BK 3 min, BT R
7F-80 “Crk# . GPBSALHEZ (P) - AL BRIV A PBS
ZZ R, ARV A B K A B o AR
HHE 3.

1.2.2  # A& DNA 32 B PCR 4 ¥ #= 16S rDNA ]
/& DNA$EH PCR Y™ 1 I 7 X5 ol 1 RR ) A=
Wyl B A BR A 7 58 il ARHE SR BGR) & T ik
7R B DNA , £ %) V3~V4 X 3% 34 Barcode
[ ¢ 5 51 1) 343F (5'-TACGGRAGGCAGCAG-3')
HI798R (5’ -AGGGTATCTAATCCT-3") #k47 PCR#”
H45E A Hlumina MiSeq F- 5 #A 7T .

1.23 #3EH>H FE 6T Trimmomatic (version
0.35) "% | Flash (version 1.2.11) "% ff  QIIME
" split-libraries (version 1.8.0)"" %4 \UCHIME
(version 2.4.2)" SR F AT 1A= W 21 K04 4 A
fdi F QUIMER #1117 2 #¢ 1% 43 #7 , 1 1] SPSS
(version 26.0) #F17 i & V407 , {d F Metabo Ana-
lyst #E47 PCA 3 #7 , QUIME2 8 AHAE 1] 40 Bl &
KL HlFEIR A

2 HRESH

2.1 NFHEENRE

211 MpEEG LT R 1INIHINHEA 165
rDNA V3~V4 X IIFE5 R . R 1A, s 2
J5 1 Clean tags BU4H 15 73 A1 7E 69 909~77 752 Z [H]
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Clean tags 2% B itk & 145 15 21 (1) Valid tags F 5 it
I ARTE 56 015~65 796 Z 6] , Valid tags -3 K J&F 3

A1 7F 412.34~421.21 bp, £ FEAS OTUs 43 4ii 7E 351~
670 Z[H]

®1 HEINEARK OTUs 34
Table 1  OTUs analysis of 9 samples in 3 groups

FEA Y= Clean-tags Valid-tags Valid-tags mean length/bp OTUs
S1 76 432 63910 412.69 656
S2 77 145 65163 412.34 661
S3 77 400 65 576 412.63 670
P1 72 165 61 166 419.79 351
P2 75 419 65217 420.02 373
pP3 75107 65 796 421.21 368
Y1 75933 64 761 419.98 442
Y2 69 909 56 015 420.04 424
Y3 77752 65 465 419.02 436
S 3AEAA 194 649 25751 K 1 987 4~ OTUs; 100 —y
P23 AREAA 192 179 45751 K 1 09241 OTUs; ol
Y 20 3 HEAA 186 241 45)751 K 1 3024~ OTUs.
2.1.2 Specaccum #Ar R AW L K1458 8N, $ 1y
Bt 2 AR VIS 2R TP AR 2 ol
IR IS, S RV Y OTUs BB FE34 T
5 S 0.01
F W 7 TR B © 2 LA 35 BUAE S h BT AT B
Fofr 00 e K ah 5 B, DR IR BE RSO, T L B ik 0.001}, , .
¥ " N N 0 200 400 600
4 RZ B E Y ZREEE B OTU Rank
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Fig. 1 Species accumulation plot

2.1.3 Rank abundance 47 [ £&8k 95 2% B 40 Fh
AR ZH BB R, 1D £ ST S R W ) R A )
WA PR R . 8] 2 P Rank-abundance 43 #7145
FW, S 2H M4 T B K, B P S A/ B ESRE IR A
Yy B d Y 2R P ALER A TR BEE OTU
SEGR I S ALY LA P4 ph 4R i A T 22,
] 3 FERE R RE A A ER B 51, L Sl A
I3 AT R 5 B f i

T Y— IR SR s S— AR BRER K AL PR ; P—PBS AL ELL ; B AR b
FRFAIFIHET (B, LA bR AR B AR R
B2 HERFEHL

Fig. 2 Grade classification curve
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Fig.3 Core-Pan diagram

1 OTUs , A6 b 1 B A0 2 AN FEA B OTUSs I8
FHAH OTUs W% H o IR AT 51, 9 MREARILE
1881~ OTUs, S 4 31~ 51409 OTUs 38 H 4 5 F
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PAAY 4, Y 4 3457 TER OTUs 2 H ¥ T P

i noo| s A1, FE0TS AL BUE ) 2 REPE R 5 RS Y 41
s | B | e Yz PALIIE.
NE S 22 FEFAERLEHE SR H
3 2.2.1 Alpha BB % HMISH A 20,
-10 i;Yl 3FEAR R Goods coverage ¥JIAE| 7 0. 99 LI I, H.
Y 3401 2 )6 0 2 5 | A U 1 45 S
PC150.21% S RREAS B AR o A O o S 4B Chao 1,
i _— Observed-species . Shannon | Simpson $8 5034 i & =
I i :‘1;% TPAHAMY 4, Y 419 Chao 1, Observed-species ,
S5 5 G i 35 Shannon ,Simpson ZFEPEFR R B & H T P4, &
PC15021% B S 20 FEAS T3 2R W e i 10 3 B RN 22 A 1 e
E4 PCA(2D)5#f YHRZ , PAFAR.
Fig.4 PCA(2D) analysis
F2 AEFAEHEIEFEFRSHFEREH
Table 2 Diversity index of faecal flora in different pretreatment groups
20 53] Chao 1 Observed-species Simpson Shannon Goods coverage
S 707.32 + 14.090a 650.17 + 5.500a 0.94 + 0.001a 5.59 +0.030a 0.998 379a
P 418.67 + 10.430c 353.07 £ 8.110¢ 0.78 £ 0.010c 3.42 + 0.050¢ 0.998 581a
Y4 496.76 + 12.680b 424.83 + 3.820b 0.85 + 0.020b 4.12 + 0.050b 0.998 225a

TE - [Fl— SR AR R AR 7R OR AP AR GE T 28 5 (P<0.05)

222 PCAGH [KIAGEHFFEM, 5H— 5 F
Fr o0 ) i oBE T O R 4 R AR R 50.21% .
12.27% ; BRI G R, 2520 N W B BE S5 A AR AL,
P Y HBF B4, i PAH5 Y 24 PR R 45 A A
Vs S P, YHIE S SHBE T, UL YZH S S
ZH AR LS R AT
223 AMRBRESH RIFEYLEE AR
1, XF UPGMA () ml SEE R 45200, # i T REAR SR
KPRE . HESATIEH,3H I M EA LR
F2 R SHIMFEARRI —K, YHAEPY
16 MREARE N —25, SH S Y A4 LB

S2

S1

S3

Y3

Y1

Y2

P2

P1
0.1 P3

T« 21830 340 2 AT 5E R 75%~100% ; £ (5 25%~50% ; ¥ £
KT 25%
B 5 Jackknifed-UPGMA BB EEZE
Fig.5 Jackknifed-UPGMA sample similarity cluster graph

AIEEVEL S 5 P MR s H T etk mis Y
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23 AETFAEIESEHEM

231 ENHyEKRFLEGEZFHoH K
b SH PAY Aol 14,11, 124 7,341
MR 1A B 6 MR 3G T 34k
HEZERT S B9 T AT (Bacteroidetes) | J5
BET ] (Firmicutes) . FlZEFE & ] (Proteobacteria )
R 3MEFAE ], i W 1] (Actinobacteria) Fl i
BRATH ] (Deferribacteres ) & #2570,

N R
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Fig. 6 Community composition distribution in different

fecal treatment groups at phylum level
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®3 EIVKFELEREZERSEBARHBEIFE (X+3)

Table 3 Relative abundance of fecal samples in different treatment groups at phylum level (X+S)

205 S P4l Y4
R ) 0.469 + 0.003a 0.455 + 0.013a 0.415 + 0.056a
JERETR ] 0.478 + 0.007a 0.151 +0.031¢ 0.251 + 0.035b
I 0.049 + 0.005b 0.388 + 0.046a 0.330 + 0.025a
pEAN| 0.001 + 0.000b 0.004 + 0.002a 0.003 = 0.000ab
JBBRAT ) 0.001 = 0.000a 0.001= 0.000a 0.001 + 0.000a
1 : [ =1 AR BIAR AN R B3R B o222 57+ (P<0.05) .

PUFF B 1] (Bacteroidetes ) 1B 26 FF B 1] (De- 10reey o s
ferribacteres ) [ A1 X 3= & 7E 3 24l 28 2 (W] 34 T 80 —’ Lk
25 (P>0.05) ; JEEER ] (Firmicutes ) By AHXT 42 A§ 60 - ’ Ej@fﬁﬁzz
B AE 3 43 RE 22 1] 25 57 % (P<0.05) , L) S 4 % ¥ ol R
L HUCOR Y24 P AL PALRLY A TR 1 1] (Pro- 'L I l
teobacteria ) AT 32 B 5 F S4H (P<0.05) ,{H P4 ol

Y 4] 2z 8] TG 2 % 5 (P>0.05) 5 P41 i<k A
I'] (Actinobacteria) I A X F J&F & & & T S 4
(P<0.05),SH5 Y HZMJC i # 2% 5 (P>0.05)

232 BEWMHyERF LG EF oI TENKF
L SEH PATY oA 24 .21 .21 14,34
IH MR AN 204, B T RE 4G H T 3R
HEAETT 5 (247 40, 45 AT 18 49 (Bacteroidia)

E7 T?ﬂ*$i$ﬂ§ﬁif¥éﬁﬁ‘]ﬁi§éﬁﬁﬁﬁ?ﬁ
Fig.7 Community composition distribution in different

fecal treatment groups at class level

B4 (Clostridia) .y~ [# 40 (Gammaproteobac-
teria) F+ 55 22 W N (Erysipelotrichia) JELBE TR N
(Negativicutes ) o

R4 FERKRFEREZEFLBARIENFE (X+S)

Table 4 Relative abundance of fecal samples in different treatment groups at class level (X+S)

20 53] sS4 P4 Y4
P 2N 0.469 + 0.003a 0.455 + 0.013a 0.415 + 0.056a
HHN 0.464 + 0.007a 0.133 + 0.027h 0.169 + 0.016b
NS AEL] 0.046 + 0.005a 0.387 + 0.046b 0.329 + 0.025hb
P22 0.001 = 0.001b 0.006 = 0.001b 0.074 + 0.056a
JELRE TR 2K 0.012 + 0.000a 0.007 + 0.002b 0.002 + 0.001¢

T : [l — AT AR AR R AN R TR OR B e 28 5 (P<0.05) o

AT 1 20 (Bacteroidia) (Y AH X - AE 3 HZ
8] JC . 2 72 5t (P>0.05) 5 S 41 #4141 49 (Clostrid-
ia) . y-28JE B 4X (Gammaproteobacteria ) 1Y #H X 3=
J¥ 5w T PALM Y 41(P<0.05) fHPL4IAY 412
6] JC . 3 22 5 (P>0.05) 3 Y 41 P J} 45 22 7 49 (Ery-
sipelotrichia) At AH XS = B2 ik 25 /& T S P4 (P<
0.05) , S 41 P41 22 ] JC . 2% 22 5 (P>0.05 ) 5 JRLBE
T4 2 (Negativicutes ) Y FH X F= FE7E 3 2 2 0] 25 7

B2 (P<0.05), AS Ay, HUCH ALY 41,

233 AEMSERFLGEZFSN HERPKT L,
S P ALY A7 H 62,5559 D, 3 413k
A 2608, K 8 FIF 55 T 3 LI - HEAE T
7 FA R ALHE S T IR G R (Prevotellaceae)
FF# Bk (Enterobacteriaceae ) . B IR F}H( Lachnospi-
raceae) Ji B BK 8 £} (Ruminococcaceae) | 1F 7d =
JR 15} (Burkholderiaceae) | 80 4T 18 #} ( Bacteroidi-
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Fig. 8 Community composition distribution in different fe-
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aceae) . ﬂ‘%ﬂ:iﬂ—(Erysipelotrichaece) 5

W H IR G B (Prevotellaceae ) A8 AH X =F B 7E
3G B 22 5 (P>0.05) 398 B B R (Rumino-
coccaceae ) FIUFT B FL ( Bacteroidiaceae ) F A X =
JETE 3 41 2 7] 22 5 1 3 (P<0.05) , LA S 4 fie s 5 11
e 2 /K 18 Bl (Burkholderiaceae ) 1 £+ 5 #F B £l
(Erysipelotrichaece ) I AH X = FE7E S AN Y Z [ 2H

JC 3 2% 5 (P>0.05) , (HI 1B 2 & T P4 (P<
0.05) ; 17 ¥ % Bl (Enterobacteriaceae ) £ P. Y i 2H
4 AH X F BE W TS 21 (P<0.05) 5 B B8 B R
(Lachnospiraceae ) 7E S 21 [ #H X FEE T E TP,
Y 41 (P<0.05)

234 By EAKRF LR ZEFSAN (EBIKF
b S PARTY A5k 147,126 137 4N,
BILA 174 R, K9 MK 6 5l T 3 4 ek
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Fig. 9 Community composition distribution in different fe-
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x5 ERKF EREZEFLEAMNBEITERE (X£S)
Table 5 Relative abundance of fecal samples in different treatment groups at family level (X+S)
215 SH P4 Y4

IR G R 0.397 + 0.004a 0.446 + 0.014a 0.373 + 0.061a
AT R 0.010 + 0.001b 0.322 + 0.026a 0.314 + 0.038a

EEFEF 0.210 + 0.006a 0.104 + 0.026b 0.125 + 0.02b
Je B R 0.240 + 0.010a 0.028 + 0.002b 0.042 + 0.004¢
A e A IR 0.034 + 0.004a 0.065 + 0.019b 0.014 +0.014a
R PR} 0.046 + 0.001a 0.007 = 0.001c¢ 0.037 = 0.008b
PHEEFT R 0.010 + 0.000a 0.006 + 0.001b 0.074 + 0.055a

T [ — AT A BB A ) - B 2R BT GEiT 2259 (P<0.05)

ERKT ERE AR A R AR F B (X£S)

Table 6 Relative abundance of fecal samples in different treatment groups at genus level (X+S)

P4

Y4

6

215 SZH
HEIRICHE 9 0.387 = 0.004a
S B AT 3 0.007 = 0.000b
KIGHTF - BB A 0.003  0.001c¢
¥R E 0.120 = 0.007a
EFHEE 0.089 + 0.006a
Bl SN 0.033 = 0.005b
P s 0.044 = 0.002a
FRIRFT TR JE 0.000 = 0.000b
EIBEE R UCG-004 H & 0.000+0.000b
M T 0.003 + 0.000b

0.445 + 0.014a
0.133 +£ 0.045a
0.176 £ 0.019a
0.006 + 0.001b
0.013 +0.003b
0.065 + 0.019a
0.007 + 0.001b
0.005 + 0.001b
0.027 = 0.008a
0.022 + 0.003a

0.372 + 0.061a
0.188 + 0.038a
0.113 + 0.008b
0.024 + 0.018b
0.010 + 0.004b
0.014 £ 0.014b
0.037 + 0.008a
0.074 + 0.056a
0.023 + 0.004a
0.022 + 0.003a

T - [l — AT AR AUR R AR 7R B e 285 (P<0.05)
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JEHEAERT 10 B9 A, 453 7 IR TQ TR & 9 (Pre-
votella_9) . 3¢ 5 1 (AT 1 J& (Klebsiella) . K iz #T
F-EWKEE (Escherichia_Shigella) BRI
(Roseburia) ¥ 5 )& (Faecalibacterium ) . & 57 £F
K& (Parasutterella) AUFT B J& (Bacteroides ) 5
AT & (Catenibacterium ) B2 NEH £ UCG-004
W J& (Lachnospiraceae_UCG-004) \FL¥R W J& (Lach-
noclostridium) o

K KR B 9 (Prevotella_9) B #1 XF = i 7
3 ZIAJC B 2 5 (P>0.05) s PALAN Y 4110 5 i
1A ECAT T4 & (Klebsiella) | B2 £ UCG-004
& (Lachnospiraceae_U CG-004) . .2 )& (Lachno-
clostridium ) W AHXT 4= B U0 i 2% 25 5% (P>0.05) , {2
P8 % T S 41 (P<0.05) ;S L% K & (Rose-
buria) ZEFT & (Faecalibacterium ) WA X
T PALY 41(P<0.05) , {H PN Y 4122 [ 22
S5 (P>0.05) 5 K AT 1 - 35 5 R (Esche-
richia_Shigella) W) AHXT 4= BEAE 3 20 2 0] 25 5 b 2%
(P<0.05), DL P i, O Y4 S A

3 it

e 2 A R R R 0 3, E 2 9k
JIZ L T R A 2 R | AR R L Y
WFFEH . AR AR P R e A RIS
2 th 3 KR N B8 N S W)U E ) Z2 R s X
A5 P R 3 0l A X e ] AR Vet £ g T R
FESEAT THFSE ;s o ERS IR 5T T A R ) A
R e AR S TR R S o g TR R AR
AT DL o FEAE TR RE A8 A0 B et R (EL 3SR
IR REE AR E AR, th T2 R T H
A S8 1 SRAE 5 2, B LATE i 1 TR R E R 05
B RUBT S SR O BURE AR I FERE P BR
W T A A L3 A K 1 S B i P R
VR AN S R R HLY R TEHL S BT LK
PR AT I PR A BEPE . HES R AE IR R
I, F A BRER 7K A BT LU 244 I 7 1 TR A DNA
F18 2 B Ik B2, 42 v T8 R ) DNA 1Y B2 ST
o KT AR R ] PBS 2% mhii kb FRZERE W] LA
TE—E R b EBRIEFE R RYZ BG4y . B
PR AR BEER 7K R PBS % i ik 32 H i
FEWFAEALIR T T 125

AR Mumina Miseq =7 8 &0 57 47 A X

Feor BT I AR 2R A B K AL B4 F PBS 22
IR UL PR R TR TR ) 22 e, R SR 225
AR KA B AT DL EBR AR, [ AT
TREFFERE UL Y 10 ZAEVE RN 42 5 B2 PBS Z2 il
AR DL K BRI o (R A —E PRI LREAR T
FAEWUER ZARTE R . i I, R
FH A= BER KO0 A pE AT PAL B, BEAS £ — E PR JE
AR AR R R AR I A HERE . IR IR T
A R 2% i A] RE 2 MR LE TR A HY AN TR
VA BTIUAL P AT RE 2% i RESE BRI A AR G, AN [ Ak

S R A R T E— 2B AR

WG KB, IR ] JERER T T RS IE TR ]
YR R IR FE R4 Az BRAER JK Ak BRZH RN PBS %
A PRZH HELE H 3 07 A PEFAER 1], 3 5 SOk e i
FIBIF 98 5 J A — B, 3 4L 28 RE Y RE de KRR B L
BRAEEEAT] o JEBERE T R I N M L3 — K
FAHPE X — AN P& T8 L P DR IR
JELRERE AT L= AR 2R LB K AR S 3R s
SN I v i JEERE B T AL RE T SR AN TR L RE TS
B sh# N9 R BUE Z2 (U RE ™ TR e
2 BAPE PR SR, TN P A R AP gk
10 30 1 T8 PR TR ARSI A D& 3 114 0F Jre
3L FERERIR TR

Jo HER A RHE TR ], 2 B W iE b o i
SF 4 RN K BT TE R 0 B R R B
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