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IR B E R 4R BALB/c /NR A E B X AR =2

kA A fk AE OEE FHK Thk EXF A% FIf
(RN RTIT YR FEALLE DI A 611130)

B E: (T BRARPOAARZFZLEENRE, TZ2AL TN EHAIA. [86]
B AN ST R IR AT Y A A B-R) RAE Ae S AL R ST IR IR R AT S Sk 4T 4 A (MCC)AF /s R4
M b A B B A LR B B vR . AR R 4E RT A s At i e A Bl - A, JEAAR
Bd T RE) KB ISR e 69 52 A) A R — AR L [ R i A 27 R 6 B g4t BALBIC
~5.(18.1340.95 @), #ARE L EF RN A 3408, 4 A4)"%2 20% MCC (#£/£>99%, M
20), 28%# A& B-F RAB(LLE A T0%, G 4A)Fn RATER 44 (M RRA) 644, KB A 21 d.
RI4E REHANL I AAGEIR 3 Ry RAL L, Bk 4 & ik, #) ) PCR-DGGE (Polymerase chain
reaction-denaturing gradient gel electrophoresis)#fe 2 i@ & M| 5 R tb 4 A7 &80~ R4 MR JBE 4m
AR M 2. [4R] 340/ R4 MmiE PCR-DGGE B # 4% F 5 B f= Shannon 4§47
EHRER, £IA GLEKT M Afaxt BB (P=0.027, 0.035); FE,>M LI, 30 REH
2ABRRT %, SBEAFAIEA: G T1%, M 40 55%, *FH&LL 67%. &iE -0l 5 LI,
348 R4 M emiA Shannon 844w B- % A4 48404 £ B % £ 7 (P=0.047, 0.035); Bacteroidetes.
Firmicutes #= Proteobacteria s R M P o9 % 11K, & Ebley 95.9%-99.4%. 5t Fe
aAAk, G 40/ .4 Bacteroidetes #83t F E A 5 26.78%, M £AM44K 15.62%, H+ S27 4 #
J& 7K K 4K 4m ) 4= Bacteroides /& 8 ] 2T XA £ %4477 #k 5 A (P=0.099, 0.051); G £8 Firmicutes
H st F At BE AR TA{K, 28.99%, T M ZEpLATRR4E & 15.82%, EHi% £+ % Clostridiales B
i /& 418 . Ruminococcaceae #1 3 & 4m# A= Lactobacillus /& 48 & 2 %, (P=0.027. 0.061 #= 0.079).

[46]) AfY XA GIER T3 REMmBA R ELEM F A7 m, BT RmGKEEL
B-F RABEART D REM A B0 % AFM4; ) R M G AT 71 F) B P FY 41 ¢ 64 1A BF; S27_4
A EARIE T AR %A B-F RAB S MM S 45, Clostridiales B ¥T 864 245 044 F 4 4 &
84 tm I A A

Xx82i7: JERH 4, BALBIc R, 4MmE, PCR-DGGE, @205
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Two dietary fibers influence the bacterial community in the colon of
BALB/c mice

ZHANG Ling CHEN Dai-Wen YU Bing HEJun YU Jie LUO Jun-Qiu
MAO Xiang-Bing HUANG Zhi-Qing ZHENG Ping LUO Yu-Heng"

(Key Laboratory for Animal Disease-Resistance Nutrition of China, Ministry of Education, Animal Nutrition Institute,
Sichuan Agricultural University, Chengdu, Sichuan 611130, China)

Abstract: [Background] Dietary fiber has been regarded as the seventh nutrients and can be utilized
by the microbes in the hindgut of monogastric animals. [Objective] The present study was conducted
to investigate the influence of oat B-glucan (a typical soluble dietary fiber) and microcrystalline
cellulose (MCC, an insoluble dietary fiber) on the structure and composition of colonic bacteria in
BALB/c mice. Results of current study can provide a reference for the formulating of dietary fiber
containing feed in animal production and the rational utilization of different types of dietary fibers in
human food. [Methods] A total of 27 healthy male BALB/c mice (18.13+0.95 g) at the age of six
weeks were selected and randomly allocated to three groups. Mice in the three groups were fed diet
containing 20% MCC (the purity>99%, M), 28% oat B-glucan (the purity is 70%, G), and control diet
without fibrous supplement, respectively. The experiment lasted for 21 days. At the end of the
experiment, three mice from each group were sacrificed and the colonic digesta of each mouse was
collected. The bacterial community of the digesta samples from the three groups were compared
using PCR-DGGE (Polymerase chain reaction-denaturing gradient gel electrophoresis) and
high-throughput sequencing methods. [Results] PCR-DGGE analysis showed significant differences
on the richness and Shannon index of the three groups, of which group G presented lower than
groups M and control (P=0.027, 0.035). The cluster analysis showed that there were two samples of
each group clustered into separate clade and the similarities of bands for group G, M and control
were 71%, 55% and 67%, respectively. The results of high-throughput sequencing showed a
significant difference on the bacterial Shannon index and p-diversity among the three groups
(P=0.047, 0.035). In all samples, Bacteroidetes, Firmicutes and Proteobacteria were identified as the
most three predominant phyla, comprising 95.9% to 99.4% of the total reads. Compared to control
group, the relative abundance of phylum Bacteroidetes in group G showed a 26.78% increase, while it
showed a 15.62% decrease in group M of those genera in Bacteroidetes, an unclassified genus
belonging to family S27_4 and Bacteroides made a maximum contribution to the change of this
phylum (P=0.099, 0.051). On the other hand, the relative abundance of Firmicutes in group G showed a
28.99% decrease than control group, while it showed a 15.82% increase in group M, and this change
was found mainly due to the change of relative abundance of order Clostridiales, Ruminococcaceae and
Lactobacillus (P=0.027, 0.061 and 0.079, respectively). [Conclusion] Therefore, both of the two
dietary fibers influenced the bacterial community in the colon of BALB/c mice. The supplement of
high-level oat B-glucan in the diet decreased the bacterial diversity in the colon of the mice. Core
bacteria groups specifically utilizing the two types of dietary fibers were found in the colon of BALB/c
mice. Bacteria belonging to family S27_4 may prefer to utilize plant polysaccharide, such as oat
B-glucan, while some bacteria belonging to order Clostridiales may specifically use MCC.

Keywords: Dietary fiber, BALB/c mice, Colonic bacteria, PCR-DGGE, High-throughput sequencing

ER LT 4R —ARER S NI AL, fHBE  (Short-chain fatty acids, SCFAs, FE NZ R, N
BRI E R —2 2T 10 SRR, 2 ATRR)S RIS Y, SEnE T f e s
AR E LM SO PER R R, SRR, R, REEEFARRORIS . SRIE RSN
WL W A A LR (LR . BEIAMR) MU BERS IR RO R E R A A A B, MRk

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TKRESAE: PFPSTURE S 2R 4T BALB/C /INFRAS A 41 T R T4 25 K I 5 397

T RE B A A P REE, BRI RS S 4t 4t
(Soluble dietary fiber, SDF)FIA A &Mk i £ 21 4k
(Insoluble dietary fiber, IDF)™ 3% 1\ & SDF %% IDF
HABRREIED, I Bk Z% SDF i FHA5 P i
PRI | MRS MR KM, B TS
WA H IDF HAT B i i kst kgt
WL, BRI — S 5 1 B £ 4T 4 AT A e
JRE . RS R Rk SRR SE R
“HE L g— B T Y — PR R AR Z [ A AE
R,

AT K TFRE 47 4k 5 B e E W RF e 45 1K
TR T RSN L B, H iR FRE S dEreikn
AR R — AR E Qe i, 4G e
W E MIXE LI AR SN R, RIS NS SR e i 45
IRAREAR AT o S s R N ARG . 164, HTAR
KRNI Z LAY 22 TR A LA I 42
FIASEE SRR, X B — 2R A S e R 2T 4
550 8 S e i A U G5 S R TR

e B- R ME (LT SDF) 2 ply Bk D-A A5 a1+
B-(L—4)Fl B-(L—3)fEIE MR AP, et
ArZR (A IDF)RYRIATHERIANELL B-14 Wi HE
P T o AR AR AT HE 3 4
FRIZSGHA B . K2, 0 B R BHIIA
B, A e 5 00 e ) AN B DU P K s 0
W, AR LML - R MM ST R
(Microcrystalline cellulose, MCC)E JyAEARIAR I i
REELT 4R, UL BALB/C/INSURAIFERS, I
PCR-DGGE FiI&sit I 7 H AR BT AP
[F]25 7 (SDF/IDF) 4lifi B 27 4k J /)N FRAS B A0 R FE 4
R ARAEAE DL, M ARSI . AR FHAS ]
BBV N A g S B L BN AN P ST € S S
1 MREFE
11 FERFIFLEE

FAFIRBORN &, SORMEA B ART R 5
2xTagq Master Mix, RARAEARHEALR)AFRAF]
AxyPrep DNA BERE [ &, 56 AXYGEN A H] .

PCR {¢. DGGE HLJK{¥, 3£[¥ Bio-Rad /A 7]; MiSeq
FR NP AT, RS TAYEARGRRAF .
1.2 REEIt5HEEE

W 27 26 s fdFAErE BALBIC /)N R
(18.13+0.95 @), FARE I RTINS A 3 4,
A3 ML 200 MCC (4T 99%, M 4). 28%
e B-HIRBHEE N 70%, G 4l)FIAShEEL 4k
OF BEZH ) A R AR (AR T 7 I 26 1), B 0ok
21 d. IR R A AR AP A T
RIELEHF R BRI 3 UM, BEFIAbSE
5, KHERESTHEREMLS PR, R ARA
HETAE, SRFEST %R 31-80 °C {47

F1 R ARBE R R EFKFE(RTEAL)

Table 1 Composition and nutrient levels of the
experimental diet (air-dry basis) (g/kg)
Wi c4d G4 M 21
ltems GroupC GroupG  Group M
Jis K [ Casein® 233 200 233
FKPEH Corn starch 316 280 316
JEME Sucrose 60 60 60
FiAEH Palm kernel fat 111 100 111
K3 Soybean oil 10 10 10
SEJRAFIH Linseed oil 10 10 10
e B IRNH 0 280 0
Oat B-glucan
WL 4ER MCC 0 0 200
Jiid + Bentonite clay 200 0 0
YT RTR A 50 50 50
Mineral permix®
YA E TR 10 10 10
Vitamin permix®
£l Total 1000 1000 1000

EEEFRYFARMACSRER T 2 H

Calculated macronutrient metabolizable energy (%)

1 Protein 24.45 19.91 20.04
KA G 41.80 52.84 52.30
Carbohydrates

Hg N Fat 33.75 27.25 27.66

et YOCRIRAYIIIKE R AIN-93G-MX; °: 4iEE
FURRHR G AIN-93-VX; S WS 14l B >00%.

Note: * Minerals were added to the diets in the form of
AIN-93G-MX mineral mix; °: Vitamins were added to the diets in

the form of AIN-93-VX vitamin mix; ®: The purity of Casein was
above 90%.
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1.3 HIHBREL DNA ZE
B 0.1 g 224 45 i B BE A FH 24l DNA T G dse
HEJEAH B2 H, f#iF] NanoDrop 2000 46l 55 K 4H
DNA IR K4l 1.2%BiAe LIS L kA DNA
SERPE, —20 °C {RAF .
1.4 A& 16S rRNA £ [F V6-V8 X ¥ 1
VEPEAN B8 15 14 968f-GC (i GC e 7
5-CGCCCGGGGCGCGCCCCGGGCGGGGCGGEG
GGCACGGGGGGAACGCGAAGAACCTTAC-3))#I

1401r (5'-CGGTGTGTACAAGACCC-3) ¥ 1 16S
rRNA JE[H V6-V8 nZE[X . PCR I hiiAZ : 2xTaq
Master Mix 125 uL, . Fii#E5147(10 pmol/L)%
1L, DNA ##7(250-390 ng/uL) 1 puL, ddH,O #Meg
25 uL. PCR FZ Wi %fF: 94 °C 5 min; 94 °C
30s, 56 °C 20 s, 68 °C 40 s, 35 PMEHfh; 68 °C
7min, R 1.2%3E UK %5 & PCR ™).

1.5 DGGE 4 #f

DGGE i Jf] Bio-Rad DCode & i Hi, ik A i#F4 T,
8% TR N M TN BE S Wk FE BB FE Sl 40%—60% ., 2 ik
i IXTAE, #WEHE 220 V, Hk 10 min J5ikh
100 V, HHEBEE A 12 h, HIKEE )G TN R
et BRI CE IR GS800 ¢ IE T %
ot KRG A

FHAYHT# A% Quantity One 4.6.2 #E1 74545 1 150%
S3HrIfITaE Shannon ZFEM4E%. I 1IBM SPSS 21
WA dE 2 B0 K 58 (Nonparametric  tests) A i)
Kruskal-Wallis H J5 320 fr4ia) 22 5% .

1.6 A5 16S rRNA EF V3-V4 X4 1%

i F47 A Barcode 15149 343f (5'-TACGGRAG
GCAGCAG-3)Hl 806r (5-GGACTACHVGGGTWT
CTAAT-3) X} 4517 411 16S rRNA JE[H V3-V4 nf 748
XHATH 1. PCR SOWAKRIF] 1.4, BN 4 4
#HE ., PCR WA 94 °C 5 min; 95 °C 30 s,
56 °C 30's, 68°C45s, 35 MEH; 68 °C 5 min,
BSR4 DMEEIRGIS, [ 2%505
WHEE LKA, VI 4lifk PCR 7). FH 1.5%3x

EWHEE R VKR 2405 R PCR 774, FEfbi%

2 Rl A YR A BR A A AT v Y
(Illumina MiSeq 2000 % F4).
17 NEFEHES T

LA e FLASH SRR T 22 bt
B, PARARESE; £ 9T%MIFHIFHUE K,
i/l UPARSE X Iy e 91 AT T 484 4 25 B
JG(Operational taxonomic unit, OTU)ERE/M . %
F UCHIME i 3f £:Bk PCR § #¥41d B"* A= i ik &
&, Usearch_global /5438714 OTU . AR5
Greengenes %% 4% J& (gg_13_5_otus) i#F 47 kb Xt ,
X F QUIME #k 14 (http://giime.org/scripts/assign_
taxonomy.html) 3z RDP Classifier U1 -5 (Version
2.2, http://sourceforge.net/projects/rdp-classifier/) % 4
A~ OTU YT e okt — Bk o i fnie e, 78
BRGNS . AR
2 R B AR B, A S 2K R
Bletim 44 iR Air 44 4 “Others”,

A Mothur 3k 44 1+ 55 4 G 19 o- Z2 FE PE4R
#(Shannon 8%, 75352 . OTU ¥4l Chaol 4§
$0), JETF UniFrac BB MTRESR G B-ZRE1ER, R
AF (1, D)ZME, R0, VLWL 2R 8%,
R<0, UiHHHNZESR K THMES, FGitadreynl
I P FR, P<0.05 F/RngiitHA s,

2 BRH4W
2.1 WFERES TS NRIAEERNFIG
S /NRIARSS RS 740, R B 3 4l )22 574
A3 (P>0.05), 1H G 411 M 2H/)N BUASE B 54 41
. R M >G (R 2), 735l LS REH (A
$2155 49.3%7H1 41.9%.
22 FMABBEAFHINIREBHMEEREELE
M % % MR 2 M
PCR-DGGE K343 &K B, 3 4H/INE A I (g
4 B Shannon f5 5 £ E B AF A B & 2
(P<0.05, % 3), FI A M d>KTHEL>G 4.
UPMAGA &I, G 4. M ZHHIxT iR
HEA 2 DFEMRT RIS 51 28 71% . 55%
67%, K1),
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*2 JHENRWE. KEMTHFILE
Table 2 The initial weight, final weight and average
weight gain of mice in different groups

g1 ILGED RIE SR A
(;rou Initial Final Average weight
P weight (g)  weight (g) gain ()
Group C 18.13£0.88 20.17+1.63 2.03+1.45
Group G 18.12+0.84 21.00+1.09 2.88+0.93
Group M 18.14+1.20 21.18+1.51 3.03+£1.92

e C: WHRAL; G: WM B-HI AL ; M: ¥ MCC 4.
TRE. BAERMARRE G255 0=9), BEAKTR
95%; IR I EE R ZE R, 3 Mg 22 FIgA B
(P>0.05).

Note: C: Control; G: Oat B-glucan; M: MCC. The same as below. The
data was analyzed using One-way ANOVA method (n=9), and the

confidence level was 95%. Data is shown as mean + standard deviation.

No significant difference was found among the three groups.

% 3 FHNREMHMAER Shannon 55, 5 E (En)
MEZES)EH

Table 3 The Shannon index, evenness (Ey) and richness (S)
index of bacteria in the colonic digesta of mice in different
groups

205 Shannon F5%% HI SRR EE%E?E%&

Group Shannon index iﬁZ:QQeES:) ricshelzcslseis)
Group C 3.67+0.06 1.00+0.01 39.67+2.31
Group G 3.23+0.05 0.99+0.01 26.00+1.00
Group M 3.83+0.02 0.99+0.01 45.00£3.61
P-value 0.027 0.393 0.035

T B R 2 M A ARG 30 1T 48 1T (n=3); P>0.05 &
INEFARE, P<0.05 FREFBE. TEE.

Note: The data was analyzed using Kruskal-Wallis H test (n=3);
P>0.05 means no significant difference, while P<0.05 means
significant difference. The same as below.

2.3 AT RE R AT XY /)R 45 BD 4 B 4B A AR
e A

FIFEERT 9 ANFE AR 545 741 763 894 2%,
BRI R GRS, 153 661 942 554
RS, feh 285 bp, <A 571 bp, K E
N 409.67 bp. TE 97%HHMIE T K455 4 003 4~
OTU. FEMFBMZ (R 2)En, HFrFEs/N T
1 000 Z%HF, OTU Hoi bl 41 Fic g i 2Umisg n,

0.29 0.60 0.80 1.00

C3
G3

1 PCR-DGGE BB E S #

Figure 1 Cluster analysis of PCR-DGGE profile

7 fii ] UPMGA Jri%t PCR-DGGE it 7825, G: ¥shn
M B-HISAEAL; M: W MCC 4l; C: XHRAL. TI&IF.
Note: The phylogenetic tree is generated using UPMGA analysis

according to PCR-DGGE profile. G: Oat B-glucan; M: MCC; C:
Control. The same as below.

1500t

1000 ¢

500 f

Rarefaction measure: observed_species

S S
BNEPANMIN

A RIS RPN PN
Sequences per sample

2 NREHEERDN SRR (FRILE . 97%)
Figure 2 Rarefaction curve of sequenced reads in feces of
mice (similarity: 97%0)

B J S s T2

R 4 A[H1, OTU %, 5% Chaol $5%K
1E 3T B 2 2% 5+ (P>0.05), {HJ& Shannon fi§
BfF A B % 25 57(P<0.05), i G 4 Shannon $544(E
Ak, Anosim 2R, 3 NH/INREEIFERE B-£
FErEE g AT B (A 3, R=0.391, P=0.035)., 5 G
HA M 4, SHRAHNZRRK, 3 4r
UniFrac BEE5 8k 5r51k 4.0, 16.5 1 29.5,
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F4 FRABENREHAER o-ZHME

Table 4 The o-diversity of bacteria in the colonic digesta of mice in different groups

205 OTU %t B Chaol #5%k Shannon $8%%

Group OTUs number Coverage rate (%) Chaol index Shannon index
Group C 1 335.00+312.75 99.32+0.12 1800.90+271.93 7.58+0.64
Group G 1 149.67+153.55 99.50+0.01 1 665.67+270.81 6.30+0.25
Group M 1251.67+114.36 99.35+0.11 1854.17+111.79 7.25+0.53
P-value 0.590 0.127 0.613 0.047

R=0.391. P=0.035
35¢

-
]

30+

25+

20+

}._-_-_-_-

oL, 1 n
Between Group C Group G Group M

1

3 HAREIMEEEEE Anosim 1

Figure 3  Anosim analysis of unweighted UniFrac diatance

EHE TR, PTA A T A A
I'] (Bacteroidetes) . JERETH [ ] (Firmicutes) . 22 JE
I (Proteobacteria) . Jiii 2k #T 14 ] (Deferribacteres) .
M FF 1 ] (Fusobacteria) . 4K BE 15 | ] (Tenericutes) |
it 2 W ] (Actinobacteria) . 2 +F H ]
(Acidobacteria) . % B '] (Chlorobi) . %% 25 5[]
(Chloroflexi) . # [ J(Cyanobacteria) . £F4EAT 1]
(Fibrobacteres) . ZFHLfI[€] | (Gemmatimonadetes) .
filf 1k %2 BE B 1] (Nitrospirae) . 1% %5 W ]
(Planctomycetes) . H2Jie{4 ] (Spirochaetes) FIPE i
I"J(Verrucomicrobia)%: 17 E HITET 1 (K 4), HrbAH

XFFEE 0.1%LA ERTIZE S &AL HETS 99.75%L
(3% 5), 1M Bacteroidetes, Firmicutes FlI Proteobacteria
JFEHE, EFTA/NP 2 95.9%-99.4%.

3 /N ZE 7 Bacteroidetes A1 Firmicutes AHXT
F AR B 35 25 5 (P=0.039, 0.027). 5% HR4HAH
b, G AH/NR %51, Bacteroidetes AH XT3 & Tt =
26.78% , M ZH[EfK 15.62%; G 4H /K %5
Firmicutes FHX 3= 4% FEZH FAIG 28.99%, 1 M 4
P B ZH @ 15.82% . T 3 A K 5L Y
Bacteroidetes/Firmicutes & B, 1% HLRTE 3 MAEFRLL
FESh R 22 & B 35 (P=0.039), G 4 bR N
141-183, M L% 015-019, C AW N
0.19-0.91,

1O = Planctomycetes

0901 - - - = Nitrospirae

: = Chloroflexi
Verrucomicrobia
Fibrobacteres
Chlorobi

= Spirochaetes

» Gemmatimonadete

= Cyanobacteria

= Acidobacteria
Fusobacteria

= Actinobacteria

= Deferribacteres

= Tenericutes

= Unassigned. Other

« Proteobacteria
Bacteroidetes

= Firmicutes

Group C

Group G Group M

B4 FHNREGHAETKFEEZHEN
Figure 4 The composition of bacterial phyla in the colonic
digesta of mice in different groups
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®5 FREIAIBHNRE

LA EEME TR TR FEE(>0.1%)

Table 5 The relative abundance of main bacterial taxa at phylum level in the colonic digesta of mice in different groups (>0.1%b)

25| Taxon C #H Group C G 4 Group G M 2 Group M P {H P-value
Unassigned. Other 0.60£0.73 0.08+0.06 0.42+0.12 0.061
Actinobacteria 0.42+0.20 0.14+0.22 0.17+£0.15 0.193
Bacteroidetes 28.75+£15.29 55.53+5.49 13.13+£1.28 0.039
Deferribacteres 0.73+0.99 1.09+0.88 0.39+0.53 0.393
Firmicutes 62.64+12.58 33.65+2.19 78.46x2.42 0.027
Fusobacteria 0.27+0.33 0.03+0.03 0.16+0.06 0.236
Proteobacteria 6.21+1.39 9.34+4.36 6.62+1.09 0.733
Tenericutes 0.17£0.16 0.09+0.08 0.40+0.40 0.733

TEJ@/KF-, Frillfg 9 ARG 2] 163 4>
J&, Ferp XS IR/ N A Ik AR I 2 71-75 8

G MK E] 63-69 &, M ZLEE A 5
62-72 Mg, A 22 NERNITERERICE . X
FERT 0.1%MJRIHAT4T, KBRFEALFEZ /N
S5 In A DL AR E 2 AR KGR 6, K
5y, Horf, xtBRZH/NESE B EE R Clostridiales.
Other. Other (34.19%) . S24-7. Other (21.06%) .

*6 ARIAIEE/NREMEEMEREKTHEFEE(>0.1%)

Ruminococcaceae. Other (10.60%). Lachnospiraceae.
Other (7.42%)# Oscillospira (4.66%)AH%T = Ji %
L G R 77.93%; S24-7. Other (43.37%) .

Clostridiales. Other. Other (15.59%) .
(6.37%) . Oscillospira (5.59%)Fi1 Lachnospiraceae.
Other (5.55%) & G 41/]NR 45 M £ B Hh = B fe s 1Y
5 ANHEIE, A 76.47%; M AUNREE T
Clostridiales. Other. Other (49.04%) . Lachnospiraceae.

Bacteroides

Table 6 The relative abundance of main bacterial taxa at genus level in the colonic digesta of mice in the different groups (>0.1%6)

2K 5| Taxon C #f Group C G 4 Group G M ZH Group M P {& P-value
Clostridiales. Other. Other 34.1945.11 15.59+4.66 49.04+6.34 0.027
Lachnospiraceae. Other 7.42+2.17 5.55+1.12 9.51+0.85 0.113
Ruminococcaceae. Other 10.60+6.08 3.08+0.42 7.87£1.40 0.061
Ruminococcus® 2.58+1.79 1.55+0.26 3.73+2.69 0.329
Oscillospira 4.66+1.10 5.59+4.43 4.36+1.82 0.875
S24-7. Other 21.06+17.32 43.37+7.91 5.73+0.06 0.099
Lactobacillus 0.22+0.17 0.07+0.09 1.35+1.48 0.079
Rikenellaceae. Other 2.28+1.24 2.62+1.98 2.88+0.90 0.875
Enterobacteriaceae. Other 1.25+1.06 1.92+1.97 1.51+0.29 0.957
Bacteroides 0.89+0.21 6.3745.61 1.05+0.29 0.051
Desulfovibrio 1.28+0.97 0.41+0.08 1.4740.41 0.252
Bacteroidales. Other. Other 1.80+0.97 1.05+0.39 0.87+0.46 0.491
Odoribacter 1.21+0.14 0.44+0.40 1.21+0.59 0.099
Desulfovibrionaceae. Other 0.69+0.21 0.61+0.49 1.23+0.46 0.288
[Ruminococcus]* 0.43+0.01 1.26+1.10 1.00+0.43 0.288
Helicobacteraceae. Other 0.48+0.51 2.67+4.03 0.62+0.08 0.875
Mucispirillum 0.74+1.00 1.09+0.88 0.39+0.53 0.393
Flexispira 1.30£1.63 2.76+2.50 0.22+0.28 0.177
. " Ruminococcus 5 [Ruminococcus]/r5i g FAH R AT TA R SR
Note: *: Ruminococcus and [Ruminococcus] belong to the same phylum but different families.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



402 TEY 8

Microbiol. China

—
(=]
1

Em = Prevotella

= Christensenellaceae. Other
- Flexispira
Moucispirillum
Erysipelotrichaceae. Other
= Rikenella
= Coprococcus
= Helicobacteraceae. Other
Bacteroidales. Other. Other
Ruminococcus
Bacteroides
= Odoribacter
= Desulfovibrionaceae. Other
= Lactobacillus

= Desulfovibrio

4
o

S
o0

<
3

o
N
T

=
.
T

Percent of total reads
fo]
wn

0.3 Enterobacteriaceae. Other
Rikenellaceae. Other
0.2 = Ruminococcus
’ = Oscillospira
= §24-7. Other
0.1 = Ruminococcaceae. Other
Lachnospiraceae. Other
0.0 = Clostridiales. Other. Other

C G M

Bl 5 HENREHEERKFELEM
Figure 5 The composition of bacterial genera in the
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