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KFSREHE RPB-32 B0 L ETERERGHIX/NNRAFE
MEREZERF 0
FEW WY AEE R ERA BTE fRE

P BERIR A AL T A 2B RIS Y PO M B A E g s St 5B 550025

 ZE: (P MAYEGEIMEMKERATREZXAETZNERA. REB T, it £,
KRR Fa e S AT HRXAMTH, JIRABEFHLANE, EnYadl Uk RL. KFALA
SR, 3R . B, TR . AR IR FHEEN, @ RKTF AR L H R
Py 38 Gk 2 Ay 0 IR AR AR ) A BT BesT UK B89 rm B AT A LARE. [B @] SR RATANAR
RPB-32 4K Hufx B H AR IR I 5y DB A WA TAER ,, VAR LRt ey #om. [
&1 2t RPB-32 #4746 7 ik Ao T 2. 45 120 2 KM /s KA A I8 7| 3t PR L (3% L BR) BB h
BIRRY . ETERRYF LR OERRYIK. . N EL0=12). MREFLE 4dEREE
12, BiER MR AR A R KR AW B AT AT R (S.F.1 4 3% CBER). LB LB 4R IR & 7
FL(SF2)ME TG Rma AWM T M2 RYVFMAELF x5 0T %57 4 R &9 RPB-32
H 3 AT H (Bacillus sp.). 5= axtRBiaatk, AT A ANRMRRY G TR BT H EL. TRT
s fE0. ETEKA T, ETEHTANSARETESAN TR AXZTNIRE I, ETETP
R LKA ETEESH BANMATAKERNI R Y. SF25 SF1ATFI. BAKELY
A DBEFLEM AL RN S.F.2 84T H I (Bacteroidetes)3x & W 38 hn, W BAE R 1) (Firmicutes)
¥ ZHRIRY; S.F2 4 Bacteroides. Prevotella. Parabacteroides. Akkermansia. Helicobacter

Butyricimonas . Alistipes. Ruminococcus. Muribaculum. Barnesiella. Odoribacter Azospirillum .

4

Moucispirillum #= Lactobacillus 3 ¥ %3¢ % , Rikenella. Angelakisella. Clostridium. Oscillibacter.
Pseudoflavonifractor. Flavonifractor. Mailhella. Desulfovibrio. Faecalibacterium. Eubacterium .
Lachnoclostridium . Hungatella . Butyrivibrio . Blautia . Dorea . Ruminiclostridium . Roseburia .
Anaerotruncus F= Butyricicoccus EHF Y S.F.2 45 Bacteroides sartorii~ Bacteroides caecimuris-
Bacteroides uniformis. Parabacteroides chinchillae. Parabacteroides glodsteinii. Helicobacter bilis.
Bacteroides fragilis. Bacteroides vulgatus. Bacteroides thetaiotaomicron #= Butyricimonas virosa % 4%
T R3¢ %, Faecalibacterium prausnitzii. Rikenella microfusus Flavonifractor plautii. Mailhella
massiliensis #= Clostridium clostridioforme 5 32V . [ 45+ V404 | KF A A £ 5F 0478 RPB-32
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Identification of endogenous bacteria RPB-32 of Radix
pseudostellariae and its metabolites effect on intestinal
microorganism community of mice

WANG Junli OUYANG Hu XIE Hongya SU Song JIAO Songlin CHEN Zihan
REN Jianguo”

Key Laboratory of Environmental Pollution Monitoring and Disease Control, Ministry of Education; School of Public
Health, Guizhou Medical University, Guiyang, Guizhou 550025, China

Abstract: [Background] Intestinal microorganisms play a vital role in homeostasis of the host’s intestinal
microenvironment. Many factors, such as antibiotics, diet and age, can interfere with this microbalance,
causing changes in the microflora balance, which in turn affects the health of the body. There exist many
pharmacological activities such as myocardial protection, immunity improvement, anti-oxidation,
anti-diabetes, anti-stress, and anti-fatigue on Radix pseudostellariae. However, the regulation effect of
endophytic metabolites of Radix pseudostellariae on intestinal microbes and their possible impacts on
body health have not been studied so far. [Objective] The taxonomic status of endophytic bacterium
RPB-32 from Radix pseudostellariae and the regulation of its metabolic extracts on the intestinal microbes
of mice were studied to explore its impact on body health. [Methods] Strain RPB-32 was identified based
on the traditional and molecular methods. 120 KM mice were randomly divided into four groups, viz.
solvent control group (3% ethanol), the low, medium and high-dose groups of petroleum ether extract,
ethyl acetate extract and n-butanol extract (n=12). After 14 days of intragastric treatments, the mice feces
were collected aseptically, and the changes of intestinal microorganisms before and after intragastric
gavage were detected by selective medium culture and metagenomic sequencing (solvent control (S.F.1),
high-dose ethyl acetate extract group (S.F.2)). [Results] Strain RPB-32 was identified as Bacillus sp.
according to the conventional and molecular methods. Compared with the blank control group, the
amounts of lactic acid bacteria significantly increased in the tested groups of medium-dose ethyl acetate
extracts, high-dose ethyl acetate extracts, low-dose n-butanol extracts, medium-dose n-butanol extracts and
high-dose n-butanol extracts, while the amounts of Enterococcus and Enterobacter in the groups of
middle-dose n-butanol extracts and high-dose n-butanol extracts were significantly reduced, respectively.
The comparison of the microbial community structure showed that the amount of Firmicutes obviously
reduced, but that of Bacteroidetes significantly increased in S.F.2 collated with S.F.1 at the phylum level;
the amounts of Bacteroides, Prevotella, Parabacteroides, Akkermansia, Helicobacter, Butyricimonas,
Alistipes, Ruminococcus, Muribaculum, Barnesiella, Odoribacter, Azospirillum, Mucispirillum,
Lactobacillus obviously increased, while those of Rikenella, Angelakisella, Clostridium, Oscillibacter,
Pseudoflavonifractor, Flavonifractor, Mailhella, Desulfovibrio, Faecalibacterium, FEubacterium,
Lachnoclostridium, Hungatella, Butyrivibrio, Blautia, Dorea, Ruminiclostridium, Roseburia,
Anaerotruncus, Butyricicoccus significantly decreased in S.F.2 contrasted with S.F.1 at the genus level; the
amounts of Bacteroides sartorii, Bacteroides caecimuris, Bacteroides uniformis, Parabacteroides
chinchillae, Parabacteroides glodsteinii, Helicobacter bilis, Bacteroides fragilis, Bacteroides vulgatus,
Bacteroides thetaiotaomicron, Butyricimonas virosa strikingly increased, while those of Faecalibacterium
prausnitzii, Rikenella microfusus, Flavonifractor plautii, Mailhella massiliensis, Clostridium
clostridioforme significantly decreased in S.F.2 in comparison with S.F.1 at the species level. [Conclusion]

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



504 TEY I8

Microbiol. China

It was preliminarily determined that the metabolites of endophytic Bacillus sp. RPB-32 (BM) from Radix
pseudostellariae had the significant effects on the composition of intestinal microorganisms in mice, and
might improve the degradation of glucose and lipid, anti-infective and anti-inflammatory activities in

body.

Keywords: Radix pseudostellariae, endogenous bacteria RPB-32, bacillus, taxonomy and identification,

mice intestinal microorganism, community

WiBAEYBBERZ . FEFE, H5EEH
FteA:, B TE FAERE . B AEREL T, AK
Jo 1B R DL — 2 I ECR M LA T iE T, e
HEFE . ISP, R R B
T 2R . B TP A R e G & 4%
F SR 2 S U E R W A B R S RE AR AL, T
S B AE FEREROIRGL . A R ERE Y A
I 52 M) I e B8O, A HA RGN 5 e A3 AL+
815 . Clostridium difficile J&4% | 404 R4 W)
rieg £ RO K 11 VR I 1P Kl 1) o} A S g
WA E A AT s B R 2R o BT s IR IR
S ARG . RBOK AL G PIIRE T, BEE AR Y
TR, Wi W RS kA, BT
(Bacteroidetes) 84NN . JEREWE [ | (Firmicutes) 8 &t
Yol T EL PP 2 BB BB A f R R
De Filippo 2R E A& S H bR
HESEE, ZEEWIET Prevotella. Treponema
F1 Xylanibacter %5 JE %15, Shigella 1 Escherichia
(GRUFBURTE) F AL, A8 H I iE Wi
Acetitomaculum 1 Faecalibacterium 253 JE 5 , it
T U B T R 235 4 2 X0 fi 38 TR A RN 5 2 A DG AL A4
(R AR DL 7 A= 520

e g vh FL 251 3 [ T FUA T R A LT
P, HAZRAIOIRA . 299 iAa U
RN B mIE S S IE AR AR, S ki
YRS, Xu PR R, EARASE RS
W AWEA %58 Faecalibacterium spp. T {##E FR Ik
TGP R . Wang U OE /N RS I S it 6
ORI, TUHESERII(15 mg/kg F1 30 mg/kg) Al LA
2 ARG Wt/ N B PR A B o, R HLAA
PERYEAEEF IL-1a, IL-1B K IL-6 Fik FiM;

POV S S 6 X R g 7 F -5 3 n 1 1 1
A B T (Firmicutes) 40 B . HF B AR T
Bacteroidales }% Verrucomicrobia 5.

KFZ (Pseudostellaria heterophylla) &1 1T F}
SR RURREY) , YR R g =
1ERZ . Bt HIV @YY | HOE PR AIPT s A SF 058 Bl
I R R G I DL R TS Re & il i &
Hig @R g m, Al TR FSMEE "%
IEERZEAT S AY5Em , BT AL AR AR 2 A
I, TP RRAIR 28 1EfE . Y
N A T RE RS 7 A Z2 Bl 55 18 A ) AR Bl ] A
25 F L 1) A= 0 136 R 00 Joie R0 A A T T A A ™
W), RGPS TR . I, A SO R+
ZNAE A NG E A s,
Hr XA HUALE B BRI AT RESE MR, DU KRF2
A AT TR I R, 5 TR R 722
1 MRS h#%

L1 Bk}

KFSNAEME RPB-32 MR8 A KT
ZYM Gy B RAF IR

TCEFR T KM /MR 120 H, BERER-, (R
1822 g, MK TR BERI s sk e,
H H E 3 br DR AR R AliigeoK, FEIR A
25+1 °C 2P Gk BRI SR 7 d 5 IR .

PDA 3557 3k(g/L): % 200.0, b 20.0,
B 150, AT HHRIGEESR; BRRAGERF
B(/L): FEHK10.0, SRR 3.0, AL 5.0,
pH 7.2, M THRMRAEERE SR ; FLRE SR
JE(MRS). {HLIE 2 HFRIE(EMB), HiT-L P&
RENBIE A 5 5 =B A B AG FRA A,
ST ERRE . W AR R R R A
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Ak, ZERCHG . IE TR, RETHRHERL
R BR A ek 25 &, BUCHI AH]; Kif
fERIRG A, WM R AAEA AR MFLuE
B, R Rz & A R AR AKX ZHE
A, KNI TR AR A
1.2 A&

1.2.1 N4 E RPB-32 BN B R4l

OBt () R FZ 8, e A koK oise 144t
RIGE TEIRBT . MK 70%RE 30 s, 5%
NaClO4 121 5 min, FRTCHEK ML S i, BUR/E
— i PP JCHE K 0.1 mL IR A 7E PDA R g3k |,
WE3ANEE, 28 °CfHIRKES 24 h MEHEGA
TS B, R AT TRV B8 BH B AR 2H 2 3R 1T K
IR

W 28 3k 2% 1K B Y HOR A i) 0 U0 R
0.5 cmx0.5 cm WLy BN, JCET PDA PR b,
BEMLYATHCE 3 B, 28 °C fERE & 1555, A% 12 h
MEE—IK, FREARYI K R VRS, TR A
AT 585 5] PDA A B Pl e ik alif,
PS5 () BATE VR 4 PDA BHAIE IR 5L FARAEA .
1.2.2 H4EH RPB-32 I ELE

W DR AL AT AR AR 0 OK 2 N A T R bR
RPB-32 AR R 7E PDA 55758 |, BT
B 7K R A T 28 °C K55% 24 h, FRAEEUCAA
g EE DL IR 2 RIS R, 2F17%
Gi oy R N4> T 5508 o TR RPB-32 4487 23
ESM O LME R LT VIR (AR
MK ETM) M RN A BRI
fiE . BAIE S AR BRA AL R (L R A L 3
KRS . MG . R BRI, T EER
Jf] DNA $2BUR 57 & 420 RPB-32 FE[R4H, wEFE5|
¥ 27F (5'-AGAGTITGATCCTGGCTCAG-3")H1 1495R
(5-GGTTACCTTGTTACGACTT-3")i#47 16S rRNA
FERP 0 kR g PCR 4= 14T
5P NEST AW AR Wl (i o328 vy, il
ELEHLE ST NCBI W3 BLAST F2 /548 iR S fl
EE MR G R E SR, e TR E

JEFP
123 KN4 E RPB-32 A EEF KA EHHIHIHREL

HRAAL)E 1) RPB-32 2R T4 47 | mL JCR/K Y
EP 45 iR IRIEINST, il A5 BURRE R, R 10 pL P A
T2 %EAT 400 mL PRIARTFRIR =M, 28 °C,
140 r/min FERIRZGEFE 5 d 152 R BE, B4 50 .
W B Z: 0.22 pum SFLUE R A8 2 b i 14
5, RSB, CBROER . IE T4
B3k, SEAMMEAE . 2R CERARAILE T EEAH,
AP E AR, Bty AR s ™
YRR . BT 4 °C UM IRAE 5T .
1.2.4 /INRHE. BTEFNEUE

1 120 HICHFRAR I KM /NEUE W SR 7 d
Jei, BEALAN 10 41, 10 Z/NEA 3R TR0 R
H (3% EE); AUMBEHRICYIIL | | Rk EE41(0.025
0.075. 0.225 g/mL); LFRZERREIME. H . =ik
FEZH(0.033 ., 0.099, 0.297 g/mL); iF T FEHZEUMIL .
H . EHREEL1(0.067, 0201, 0.603 g/mL)., SCHHT
INEEEEREEK 12 h, REZEME TR EP &
MN—80 °C TiA7, FFALATIAEMAEY . HH
A 9:00 HEF TN A RACIHERUIRE S 1 K, HES i
% 0.1 mL/10 g IR, 4541 /N H Y SERETRDRHRPZS
FUFEAIR, HLLA2 14 do 56 14 KARRA TR
B 24 h 5 TG RBUS AL FRAL/INREE , BT
EP &80 °C 17, HITFLAZ G miBMAYoHr.
125 BAEEBERYEN

i 1 TR R B S8 M 1 % 40 B R TR R 45 1) O
PN OB SRR/ N OHE . M2 B T KR R
A0 PRI A A BE BRI TR/ MV R, AR B
K, DA 1:50 AR A ST, FHRIREL 10 £%
U BERR R N — RN R R A S TR, AR T3
SEIYBIZE IR, I 10 pL 2x10%, 2x10° TR Y
W T LR AP ERT SR IL(MRS) . T 36241
FRIL(EMB) . JRIT-EM SRR I, ARk
BISRAn e, AR 2 M ER, WEAR
FREM RS FREOR AT R, Frmis i E, 1M
FhREFRIL ISR, FxT 3 FizmaE v (FLBR A AP
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FABREA A TIRBE BT, AR va 25 v BV I xR
~(lg CFU/g).
1.2.6 MAEMEYAERED

H 4 9 AE TR RPB-32 ARt /I Bl % A= £k
FEAR B R EE , BEBE LR £ IR R A (L
2H-S.F.2) S s 0 o BR2H (f B 20 -S . 1) Z6 R A E
TTmERE 2R A 0. AR E 12 H KM
N6 22 d FRFRAN RS, FRALREMLIREE 3 H KM /)
5 24 h IZEEREARIET 7007 o 100 TR Ry 25 0
K2 DNA SIS . SCFEM k) . SRR
Mi(Agilent 2100/Q-PCR), _FALIIF(Illumina PE150).
LB [ BRESL T . 2 PR AR 5T & A 1 A AE
(Reads) Fl1 LR 1E 3790 FIAE YIS B0 B (O FhE R
KR E RSB o 0 TG B s 28 2 s A5 3 1Y
“Clean Data”, it MEGAHIT 225k {1720 20
SR, AN %6 5 1RG4 2 Fr A5 3] 1Y “Scaffolds”
MON A STW, BERS N TSR B
“Scaftigs”. 14 I35 500 bp LA AR BEA X AR 2H 2%
SR AR L DR F Br (Scaftigs )4 T 5L PR TN 2 70 4%
JE RIS 0 1R “Gene Catalogue”, ¥£#£4A Clean Data
FoXT 2= R TUA R RER ML |, JHES SRR
BHREAF T I Reads 20H, MIEXT FAY Reads
BHMIEEKE R &, ARSI EERS AT
EEAG R . R EREAN AP F ST
T RZ PRI 0 3 5 = B2 (A %343R 6 TAE
A EHERBOEAE DG B R R A R e A2
SRR MR ¢ K36 F0 LEfSe .

2 HRESH
2.1 A4 H RPB-32 HIEE

RPB-32 HHRAE PDA Vi FRvE AFLE 6,
JMEIFA SR, ST, PERDN, WEIRER
AR, 2 QYL S B o B A AR AR ES SRy
Pefohl . IRZFEKME. V-P. R AR .
SR . - R ALRER A R PR 5 BRI
Wl A | 3-ER LR . AERRER AR . HoS 7
A NZBRERRIT . WIRSHAL . PR TN 2 PRI 2

VENT KA R TP MokgmRER . skl . U
FUBE . 22008 BITRMTRE . IV 460 . WPkS . AKE
LA A S B . MRS RPB-32 HYIE
SRHEAA AR ARRAE , )20 55 1 8 R 2 T IR
JE k. RPB-32 Ttk 16S rRNA JERIN P45 R (%
S5 MT131172)#E 7 BLAST FFAIRIEMIE R, 44
Y Bacillus sp. DZ-03-14-car (MK577362.1) .
Bacillus toyonensis Cu48 (KY085984.1)f1 Bacillus
albus FS1 (MH475941.1) % & £k F¥ 51 A L4 2 ik
97%, T H.2:% 3CHk[11-12] 8 2 K F S NER
RPB-32 R 2T R (Bacillus sp.).
2.2 BEMEVEREEERER

XF 45 N AR T A B IS G/ A
KR 1932 1 #LBR 7 (Lactic Acid Bacteria). AT
(Enterobacter) M ER T (Enterococcus)TTHL, 453N
1PN, KRCX KT E R CBRR IR
CIRCERR AR | IE TR g . I T B
HANE T RS A AR  2, ERA5E
5 2 X (P<0.05) 5 1E T B 5] A 41 A T
(Enterobacter) 88 1 W V', Z R A HKIT#EE X
(P<0.05); 1E T B A4l M3KTRE (Enterococcus) 5L
w, ZERASIAE L(P<0.05).
23 BEMENEERANFER

(1) ZIRZ(S.F.2) 55X BEZH (S.F. )AL B 22 55504

H T W AT OK S 9 3 B4 43 B (Principal
Components Analysis, PCA)FIAHRINE T (Analysis
of Similarities, Anosim) (/& 1, ¥ 2), Fii5 1 (PC1)
MEMS 2 (PC2)REHEAL 2 4HFEAN(S.F.1 fl S.F.2)2
SIS 2 A, PCL Y BTRkEy 42.32%, PC2
BTk R 21.79%,. 7€ Anosim 4MHTH1 R=0.667 K
T 0, 1MiiH Between " £E 5 T 5254 5 %) f4
figk, UMM 2R B#.

(2) ZIXA(S.F2) 55X A (S.F)miE R L
M HT

FETF 1K (Phylum  Level) A9 AT 3 43 Hr &
B PRALRE SIS JERETA T | (Firmicutes) LT
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I"J(Bacteroidetes) 2 1~ FH 1], [FIEF A FEAHXT 3 JEREWE | (Firmicutes)MIXT £ N 58.3%, fUFFEET]
EB/VRAETE ] (Proteobacteria) . A< JFAKT ] (Bacteroidetes)y 20.0%, LW |(Proteobacteria)}
(Chlamydiae)FILERAT A ] (Deferribacteres)5 . b 2.3%; Ifii S.F.2 (SEUGAL)ERER [ | (Firmicutes) MR
PELIRE S B RFAL AL AT L, SF1 CHBRADFESA T R 42.3%, BT J(Bacteroidetes)hy 34.0%, 7ZETE

#1 SYZRYEIE)RBEFEFMEYHRETH
Table 1 The quantitative changes of cultural bacteria in the intestinal tract of mice before and after the administration of
tested substances (Ig CFU/g, X+SD, n=12)

ZH 51 FLBRTA Lactic acid bacteria ¥R Enterococcus [ i Enterobacter
Groups Before After Before After Before After
AT R A 9.08+0.31  9.08+0.328  8.62+0.30 8.72+0.18  9.06+0.22  9.03+0.15
Solvent control group

AT BTG 2 9.20+0.18 9.22+0.18 8.59+0.34  8.56+0.40 8.95+0.11 8.96+0.21
Low-dose group of petroleum ether extract

AT EE 2 9.08+0.32 9.11+.027 8.69+0.26  8.69+0.28 9.00+0.25 8.91+0.31
Medium-dose group of petroleum ether extract

Vabli] 3 = pitlhe e 9.03+0.17 9.41£0.10 8.64+0.35  8.52+0.25 8.92+0.24 8.67+0.14
High-dose group of petroleum ether extract

TR 2 FEARR B2, 9.18+0.13 9.21£0.15 8.53+0.41  8.50+0.46 9.05+0.20 9.07+0.18
Low-dose group of ethyl acetate extract

LR SR 2H 9.05+0.10 9.42+0.05* 8.75+0.21  8.55+0.49 8.91+0.19 8.83+0.16
Medum-dose group of ethyl acetate extract

LIRS B2 9.00+0.08 9.40:+0.09* 8.47+0.30  8.31+0.25 8.96+0.14 8.79+0.22
High-dose group of ethyl acetate extract

TE T RG24 9.18+0.13 9.35+0.10* 8.65+0.29  8.47+0.36 9.00+0.23 8.85+0.16
Low-dose group of n-butanol extracts

TE TR a2 8.94+0.15 9.42+0.08* 8.67+£0.28  8.47+0.36*  8.90+0.16 8.37+0.29
Medium-dose group of n-butanol extracts

1E Tl 9.09+0.09 9.36+0.04* 8.68+0.39  8.16+0.46 8.85+0.13 8.41+0.34*

High-dose group of n-butanol extracts
1 *FORF—b BT 2 WS e B 255 P<0.05

Note: * meant the differences on the number of microorganisms existed before and after the same treatment P<0.05

g PCA plot R=0.667, P=0.1
=S.FE1 L !
‘ -SF2 14 !
4 12 b
S . 10
=
S0 -
o~ 8 ’
U 1
A 1
6| ! —_
b : |
) 4r I .
. I PR E— |
10 -5 0 5 10 2 :
PC1 (42.32%) . . —
1 EFIKEBSERSD S Between S.F.1 SF2
Figure 1 Principal component analysis (PCA) based on 2 ETFI1KFER Anosim 5347
phylum level Figure 2 Anosim analysis based on phylum level
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W '] (Proteobacteria) iy 3.3%. HILAT UL, SZH6G2H
(S.F.2)/IN S i ol 2B W v JEERE R 1 (Firmicutes) B0
B /0, HAFF 1 1] (Bacteroidetes) #1728 JE T ]
(Proteobacteria)WFH )z (] 3).

I F J&8 /K (Genus  Level) 19 A X 3= B 4 #fr
B . PILLRE S0 5T 8 (Bacteroides) . P33
TEAT R (Clostridium) . 3% [T & (Prevotella) FAK it
)& (Chlamydia)ds , (AL A TR, ¢ Kk
Wl. 568 SE1AHEEL, FEah S.F.2 H Oscillibacter
R R (-1.2%) ;U B & (Bacteroides) Fil
Prevotella =£J¥ B 3 N(+4.4%H1+1.8%) (K 4),
S.F.1 Bt P U8 (Bacteroides) & &t 1 6.7%,
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0.50

Relative abundance

0.25

0.00

Sample name

B3 ETFIIKFRBEEREYFEERE

KA & (Prevotella) & i 2.0%, S.F2 I HJE
(Bacteroides) & R 11.0%, & AT & (Prevotella)
TN 3.7%, SEKZH(S.F2) Prevotella-to-Bacteriodes
(P/B){H(0.34) K TXFHEZH(0.30), HILATIL, ZBRZHE
SRR 4L(S F2) A BERHE R Oscillibacter %%
HAHRE Prevotella-to-Bacteriodes ZEUMIVER -

(3) Z X4 (S.F.2) 5 XJ HEL (S.F. 1) m] B 7 22 57
g3

5 SE1M, 7EIKFE, SE2 BRIAFET]
(Bacteroidetes) . Pl 1(Verrucomicrob) FIEkif Jit
Rl (Deferribactere)FEERI TN, JERER ]
(Firmicutes) - FEF-AK; 76 HAKE F, SF2 (AT

u p_Firmicutes

m p_Bacteroidetes
u p_Proteobacteria
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» p_Tenericutes

m p_Actinobacteria

» p_Candidatus saccharibacteria

m p_Spirochaetes

u Others

Figure 3 The bar chart of relative abundance of intestinal flora at phylum level
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Figure 4 The bar chart of relative abundance of intestinal flora at genus level
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Figure 5 The clustering heatmap of relative abundance of intestinal flora
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