RS

HE

FR5EM:

TIRETNA (PE) RMEIRFEA 1S MRS, RS2 s 5240 0 4E iR ™
FHIFASE. PEWAHRSE, WIREUENMEIRS R, H iR G s 2 11
UER SRR, AT AR W A A RO S . B98Ik PE &R RS
BERR A I S A, BEARTEER T ) RAE RIS O . B R IR A M TR
WFoE, 2FEA1 R A R R e . BTG SEL AT (i (58 PR B2 i P 5443,
Fa o B B e 5 G 8 R BRI RE AN A B Ve SO, AR 2 4 AR v AL
FE. HUL, AW MR RE R &, i 16S r RNA FB s 7R, Fow i
FFE(NP) 211 B Y (PE) Z2 30 A4 6 £ BT RS D00 DAAERR R AR PEFE A7 NLR
(PPERLAE M SR 2 A T ECLUAE) 128 PE SN 1, J1sRAT PE By fx,
TRYT DA ST IS R A8 7 1)

MRNES T

LFRASRAE: BEHE 2021 4F 10 H & 2022 4F 10 H1EFS B K228 — I8 ERE A
BERtiZ FHR BT A AT IR A L, SR AR . AL AR, IR, AR
HIGEL 24 /IR E SR R, SR NI, F)F = IREARAS, IRIGPRAR.

2ARALLIR: FETCR AT T REFA AR E = Ia ke A, $2I4IE DNA,
I DA R B 3 R 41 DNA FEAS AR, XF 16S rDNA V3-V4 1] 748 Xt 47 416 K
lumina-Miseq il T, KR FEE LT ASV HERES T,

38T wER R EAEIERT Alpha ZAEE 0T Beta AR T AL
LEfSe 43#r. % PE ZHA1 NP ZH A BIFFE % 5 (4 S AL LA RLAE FrAs I, R A ROC
it £ & 7€ Logistic [8] V553 Afr v 3803 AL tp PR 4E Atk 2 408 (NLR) 55
Jor I DI AH 1
PFFEEER:

Lo BV Z TR PE AR R 2 HE%: 1 ACE $54F1 Shannon
TR BEILCT NP 4 (P <0.05). B-ZAEM TR AL iG R i B B 1
25(P <0.05).

2.1'17KF-: PE 205 NP 2R AL R HE O = B i (R A SUFF B 1T L JERRE R )
BT, AR TR BT ZRRE R ). SRR PR 3 RS A Muribaculaceae
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RS

EREE. WERE., Rels. UHwE. RERrE. HiirlE. ek
J&. BArEE. K eS 3 wE. e RelE. wHElirE.

3. LEfSe 73 #136HH: 7 PE AP BAT] . WA . BilERmH . WA
PR )E . R E . B WAL, BERRRE . WA REE . AR
Mt G W R A R . 7 NP 4P AT H . Muribaculaceae, E 1R
WAL, PARAAT . AT . SRS . WA BRI . IR BRI AT
FER .

4. ROC £k X — 7€ Logistic [a 34347268 PE 411% NLR B {55 T NP 41

(P<0.05). =4 NLR 3£} 4.254 Iy, REYEZH 88.0%, FirLHN 74.3%.
PRLEE:

ABFSCKBLPE 5 NP AU SRR SIS R, PE S
RN FEEEME ARG, JE8KF, PEAMLSWEE EZEPEZIRRET,
NP 00 35 8 2 B4 TP e R RE T ] PE SR Mt 43 v 5 80 = e v P v A S50 TR
Fusobacterium, Escherichia-Shigella, Klebsiella £/l Alistipes. Muribaculaceae .
Lachnospiraceae . Ruminococcus 554 fiit i HY /0 1] ik PE (& Ay S B R,
X LU R G5 S T RE S L B SAESUY R KA PE 220 NLR 2 5 T
NP 41, NLR Wi TRl I0e s A sl 4.254, 0]k PE 55 R A SR HL
[f].

KW TR MEGUEY: NLR; sidsiy
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Abstract

ABSTRACT

Background and Purpose:

Preeclampsia (PE) is a pregnancy-specific hypertensive disease and a serious
complication of pregnancy with multiple organ damage. PE has a high incidence and
often leads to serious pregnancy outcomes. The current measures are timely
termination of pregnancy and antihypertensive treatment, but there are no clear
screening and effective treatment measures. It is believed that the cause of PE is
related to oxidative stress at the maternal fetal interface and inflammatory stimulation
in maternal circulation. As researchers studied the placenta's microbes, they
discovered a unique microbiome. The disturbance of bacterial flora can promote
endothelial cell damage, and through its own or metabolites cause placental local
inflammation and systemic inflammatory response, promote the occurrence of
hypertension in pregnant women. Therefore, this study started from the placental
microflora and used 16S r RNA high-throughput sequencing technology to study the
placental microflora of healthy (NP) pregnant women and preeclampsia (PE)
pregnant women with non-specific inflammatory indicators: As a predictor of PE,
NLR (neutrophil to lymphocyte count ratio) aims to provide new directions for the
screening, treatment, and prognosis of PE.

Research contents and methods:

1. Specimen collection: A total of 60 eligible pregnant women were recruited
from the First Affiliated Hospital of Nanchang University from October 2021 to
October 2022. Patient information was recorded and peripheral blood, placenta and
urine samples were collected.

2. Sample processing: The placenta samples from two groups of pregnant
women during cesarean section were collected under aseptic conditions, and bacterial
DNA was extracted. The qualified genomic DNA samples were used as templates to
amplify the V3—V4 variable region of 16S rDNA and perform Illumina-Miseq
high-throughput sequencing. The sequencing data were processed and ASV

commentary analyzed.
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3. Data analysis: Alpha diversity analysis, Beta diversity analysis and LEfSe
analysis were conducted on the data obtained at last. The peripheral blood routine
indexes of PE group and NP group were detected. ROC curve and binary Logistic
regression analysis were used to calculate the correlation between neutrophils/
lymphocytes (NLR) and preeclampsia in blood routine.

Research results:

1. The ACE index and Shannon index of placental flora diversity in PE group
were significantly lower than those in NP group (P < 0.05). B-diversity analysis
showed that the placental flora of the two groups was significantly different (P <
0.05).

2. Phylum level: The relatively high abundance of placental flora in PE group
and NP group included Bacteroidetes, Firmicutes, actinobacteria, Proteobacteria and
flexicutes. Genus level: Muribaculaceae, Spirillum, Staphylococcus, Clostridium,
Bacteroides, Pseudomonas, Mycobacterium, Staphylococcus, Clostridium, Escheric
-hia coli Shigella, Rumen coccus, Klebsiella were relatively abundant in the two
groups.

3. LEfSe analysis showed that the flora abundance of Proteobacteria,
Proteobacteria, Sphingomonas, Sphingosinomonas, Pseudomonas, Pseudomonas,
Pseudomonas, Klebsiella, and Escherichia coli in PE group was higher. The relative
abundance of Bacteroidetes, Muribaculaceae, Spirillaceae, Clostridium, Flavobacter
-ium, Spirillum, Staphylococcus and Rumen cocci in NP group was higher.

4. ROC curve and binary Logistic regression analysis showed that the NLR of
PE group was significantly higher than that of NP group (P<0.05). When the NLR
was 4.254, the sensitivity was 88.0% and the specificity was 74.3%.

Research conclusion:

This study found that there was a significant difference in placental flora between
PE patients and NP women, and the richness and diversity of placental flora in PE
patients decreased. At the genus level, the dominant bacteria of PE group were
mainly concentrated in Proteobacteria, and the dominant bacteria of NP group were
mainly concentrated in Firmicutes. Some potential pathogenic bacteria Fusobacterium,

Escherichia-Shigella, Klebsiella and Alistipes, Muribaculaceae, Lachnospiraceae,

v
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Ruminococcus and others with high abundance in the placenta of PE patients The
decrease of beneficial bacteria may be the key factor in the pathogenesis of PE
patients, and the abnormal structure of these bacteria flora may lead to the occurrence
of systemic inflammatory response. The NLR of PE group was significantly higher
than that of NP group, and the good boundary point of NLR for the diagnosis of
preeclampsia was 4.254. It can provide direction for prevention and treatment of PE

etiology.

Key words: Preeclampsia; Placental microorganisms;, NLR; high throughput

sequencing
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eSS TES

RIS 4RRR AR

ESEICHE & H SRR

PE Preeclampsia TR ETI

NP Normotensive pregnant women ISR iRy |

16S rRNA 16S ribosomal RNA 16S 1ZHEIR RNA
SBP Systolic blood pressure 4 &

DBP Diastolic blood pressure FigNAD

ASV amplicon sequence variant A 775
PCoA Principal corrdinate analysis F g A

LEfSe Linear discriminant analysis effect size & {%:H] 504

PCR Polymerase Chain Reaction REHeEC Y
NLR neutrophils to lymphocytes ratio HhPE 4 5 9 T 20 L
ROC Receiver operator characteristic curve A E TR HE £k
LPS Lipopolysaccharides EEZ
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51 H

hll3

F1E WS

TN (PE) 2 &AAE 20 J8 5 P12 e ™ B Z AR Y 4 AR Bt 78
EERAIFHLN 3-5%, PE WK RGE, MLHA] SRl s . A I 2210 M g
JUET-RY A RAEIRES R, W5E T, MiEEsl. ZaEthiiss. B,
B JLSET- S8 I ZER . PE LRCA AT L. ZEETiE R . IERE. &
k. ZRER. ARZTRERGRERY. AU K Ao b 25 A1,
EeR SRS ISY sER L AN L GOR R N i s R T U ERAAVAT G IREE N ER N
) RAE R R 2 — . BIF9E & BR PE 1) i 23 L P e 20 kit 1 5 s ik ke e
BEAAT F AL AL . FE S KGR AERE AL R A I 21 11 Jshig A, X g J
il A H T EE SRR L SAYIE R, 2Em0 N B4R, PE
25 P AN 1 P AR A R BLEETS), -y ST 0 i 8 A A AE S AR I
Wby, E@id A S RS PE A, Ik, #F—4 T# PE Gt
IR R IR RTRE, A PE B A ARG SRR S SRy B2

PRAEDAEPT A SRR 2 . AR AL LB A DB AR, i
% il B S U E M BRORB AT, NTIH R E WU e SR i A, I H
RIAET= | GEURIIRE PRI 5 R (R AT URES S ) B B S A W R A o 2 S0 100,
Ak Y B BUR R VR T RE 2 TS S BRI ER AR SOV Y KB R . AR
FAAE Y IR R drgoA al, (B RAHLEIF R SE 4B, TR 2R
P TR ¥ S SO T o R e 1Y R R SRR A SR B N B, A FSEAE PE B
ARG PP A B R AR AT 1, XM ] DALERSP 2 (FadA) S5 &R A B4
FRUKE R (Cadherin), MIMIRZEN BN, BCEME @AM, FERER
AESMV Y R, R EZ R (ARIIRAW) e RS S INE N
BEBRRRON. D fpiE . 2K WPIRIE NI N B S IR R S R R, O B
RN EHEAAAEEOR RN, el W, ASRIEATMIG B RN VIR, A7
{1 f#% PE JRAL AR CE ), RIS TR G S 4L REREE, At s>
PE %,

FROFFEAAFT NP 5L, PE MR e RN 1. BT
SEIF AR GEA BRSNS LA, AT A BRI A LA 1 . 3bk L 4 P 5
RACHMARRERL. AR 2 00 5 40 M I R A o 4L VRN AE v, SE e iR 8
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51 H

hll3

BN A B /N K05, #2010 PE i SAERAS Bl PRAEARTS: 141,
VB AR P B BB 26 R A0 B AR ER 2 P, i e R R M IR R B B A
SIL[A 2 5 9RE SOV, X FER 2735 WE 9T 1 B A0 B P SR A8 BB 1 et
JEBGE AT, M FH NLR (R MR gn i fnpk i b () VB R IRp . g
L AREUN RIE MRS 2 —, CAERIEAGIE, OIERT SR P ) 4 B R
FEARUT 181, PE AR —Fh ARSI BN, BRI R NLR /T PE (1) B 24545 .
P, AWF5EiEa 16S rRNA B E M FHAR, /341 PE 4HH1 NP 2 Jig £ R E 4
B, PAEISHR PE RRsd hor i 2= 5. IF HEGAAME ML NLR PPAL 700 -5
A SRR, 30 5 B ) A T R R R AR S I RE ) A, IR J 2 T
Bi IR T PR B
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F2E MHESHE

2.1 ARMNFREERIEEFRE
2.1.1 WfsExise

ARWFFEXTER A 2021 4 10 A F 2022 4F 10 HAEF B K245 — M8 E A B
SRV B T B A & SR 1) 34 44 PE Z4HFN 26 44 NP 41221,

PAABRUE:  PEZHAAFRIE R 22 20 G R ANLE (BP) Fhm. 9 H
BP>140/ 90mmHg 5§, 24h JR7E [9>0.3g. NP Lg% AR [R50 -2 4F s K% 2 J& T
TCL P 7 A A 1E 3 PR Sk AR B B i R . AR S BRI 40 e
1.

HEBRbRIE: PAHEIHERRIG IR0, . RATE FoRF . PRI diAER. £
BRAEUR. L. PR, BHIRIG . I R G A4S BRI B

AT AR T A Bl i AN X F a4 E mE 1, #admE
R — R E e .

2.1.2 MBI R E

WEERR: FrA AALBREAEABS G IE, IR a4l 228 . 27k, i
Feo MEHL. AEREOR 24 /NRHREH.

RREARAS: RAEN Brf e PR E WA TS 7™, 9B 1kTg 3t Lol B Ak
NBEFARE A o B itty, 2L )E, Mhdtbozkhs 20wt
e oY A EELT IR A SR S SR DY S R RASORBEIR Y Tem I
MAR/PNERHNA, BATERE T, AR 80C KA, ICRHEARIENS
[HEETESS

PRIRAS: SE 2 — OB DS T A6 Ty 24 /NRIRE, BT T
WA, =B R — PR R B R E 24 /NRHRE A& .

MBARA: FEABEIS, 2 WRE O A, 68 BUseds il B =
FHEK SN AL Sml, 57 EIE AR B K25 — B B R Be A iR G I, e i i3 &
AR B AR AT DR P R (N) k2 Zmi(E (L),
FEGET P LA B AT (NLR) .
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2.2 EIOBRR (X8R
2.2.1 KERFA

% L1 S iG]

N B TR R YA Cat. No.
MagPure Soil DNA LQ Magen (J7JH) D6356-02
Kit
Qubit dsDNA Assay Kit Life Technologie (3£[H) Q32854
Tks Gflex DNA Takara (H7%) R0O60B
Polymerase
Agencourt AMPure XP Beckman Coulter (ZE£[H) -
TGk
2.2.2 LR ARFEM
% 1.2 SLALAS
A4 R S A e
& 2 T e B Ol Eppendorf ([ ) Centrifuge 5418
PCR 1% Bio-rad (3E[H) 580BR10905
QIAxtractor QIAGEN (ff[H) SN 002358
F R A Tanon (H1[E) HE-120
L AR AL Tanon (H1[H) 2500
Mo ilias Eppendorf (fE) -
Bioanalyzer Aglient  (3E[H) 2100
NanoDrop Thermo Fisher (ZE[H) 2000
tip, BOE Axygen (3K[H) -
-80°C IR VKA Takara (H74) SANYO MDF-382
2.3 WS

2.3.1 B EFE DNA HJRE

R MagPure Soil DNA LQ Kit i @3t 5 22 O B fiAn 45 b 4T DNA $i2
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.

(1) FFRRMIR AT R L) 0.2g BT 2ml B0 H, /il 800uLsolution
TBL1 B A, AW SR A S R BB 3min fEHA IR,

(2) 60-70°C7Kifr 30-60 438, AREHRRGRD B0, A 10pL X
Mgl (Rnase) i THHE 5 708, 10000rpm Z6 2.0 3 708h, FBEIRACIRICE)Z
TR E S 2ml B0E

(3) BV NANA 20pLProteinase 11 300pL solution TBL2, JHEMIEIRST,
65 CIEE 10 434, {8 DNA 5731

(4) ZKZSEINA 300uL Jo/K OB, FIETE.OE, 2t 20-30 IR

(5) FEUWCAERE 223 DNA BDAE, B0 H AR 2 700ul R A,
10000xg 23 .0, HRHER & ET.

(6) TEE L NAELETR N DNA Wash BufferS00uL, ZEZ R T, DA 12000rpm
EELD 108, HFRHIER AT,

(7) TEBCMENLESETE A 700ul DNA Wash Buffer, 12000rpm 5.0 1 4341,
FRER EFE, B A, FE 0T BA 12000rpm #4558 B0 1404 (B kE T4

(8) #rHy 1.5ml B0 & A B O, # 100ul DNA Elution Buffer DA 70°C
B, MASEOEY, EERTEE 2 048, 4C T EREL2 4, =
FELDAE, EBELOE NI IGELE A DNA,

(9) fi § NanoDrop ND-2000 43506 & i1 Il 5 DNA ¥ &, Qubit dsDNA
Assay Kit 1207 G040 TE DNA 347 E #5017

(10) RHEEUWAGEL DNA B 2811 1.5 ml B.08 T -80C kAT
e 38 =
2.3.2 BRI HEEE 16S rRNA EEY 1

PEIUAT 6 2K 1) DNA BEAS IR, #E 4541 barcode [1) 16S rRNA 5[4):

(343FTACGGRAGGCAGCAG M il i 51 4 F1 798RAGGGTATCTAATCCT N5

5 9), Rt V3-V4 KT B UCR GEE Y. (PCR) §7HE, 7E PCR &I
U EEE

2.1 LEFOR
FK &R
2xGflex PCR Buffer 15 ul

5 pmol/pl primer F 1ul
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K AR
5 pmol/pl primer R 1l
Template DNA >1 pl (50 ng)
Tks GflexDNAPolymerase(1.25U/ul) 0.6 ul
H:- O AMEE 30 ul
Bt 30 ul

RS EH# A NP & PCR L
%22 LI

iR Tt I 1] TEAEL
TAZ 94°C 5min 1
Pk 94°C 308
Bk 56°C 308 30
TEAi 72°C 208
A IEA 72°C 5min 1

S5—% PCR =W H) 2%35NE S I FEL KA, K5-Aid ™= i Bk 2tidk, 26
UG EE VA EHAE, 5540 PCR 2 DASE— R Ak )5 - M E B GEEA T, 4k
Sl I REER 214K, Qubit ¥ FERS I HeF 153 1Y PCR F=4), Kl A& i SCERRE IS,
FRAEAH B 1Y Lo (1R & J5 58— {8 ] Tlumina-Miseq /7

2.3.3 ¥ESEHaiR

2.3.3.1 MFHHEAE K ASVs HRET

$F lumina-Miseq /= 38 5 0 7 1575 2 A £ 8 1L Bl i1 51 (BaseCalling) ,
I JE AR U A6 A 7 81 (raw data), fEFFSCHAE R FASTQ, BLTHIALHE I T 751
()& E AR R R . R b—2 5 raw data #EFT40BE: ] cutadapt
A, S YIRS Y S (VIR | s B i KA 25 57 %8 15%) , #if] DADA2,
YDA T A% S0 raw data DA Qiime2 BRIASBHRIE, RIKIEFFHEHE T
JelniadJE (filter), SRJGMEME(denoise) . fE#% (merge) DA S iR 5 2 Bk A 145,
EKHEJFFHERF RIS 1 1) 221 (ASV, Amplicon Sequence Variant), 3%
T Je ASV FJFFA% . BT R ASVs HEATHI AR 16SIDNA il &
WA, ZET 100% M LU A TR BT, AR 2 Bt A 1
HtE T OTU. [ QUME 4%, WA, 1. #. H. £ J8. FERFHZ
K, X PE 41 NP HIRVE SR BT 00, DA R A iR i iE .

6



%25 MRS IA

R & H TRHIRRKE- RS B, AN 320 | B A R R R
R 34T

2.3.3.2 RS

2.3.3.2.1 o-L ST (Alpha diversity) :

-2 FEPE AT AT SO — S E PR T B TR R TR A S N T
PR Z R 22 57, FRATLE AT AR AR E S — . AWF5T45F Wilcoxon
FRARG I, DAGE—IRBESR T PE 411 NP A REARZ TR S, I(# H boxplot 43
B, 224 PE ZHAI NP 49 2 AEF8 %0 boxplot [, i B IRIRENS (A7 FA b 4% H 4%
HNFEA T AR NPT R TR EE R/, 5] ACE $540F1 Shannon $5 8Ok Al &
MERAHEEE, XWEREEER, RUNZR R RN 8 R, Bk,
2.3.3.2.2  B-ZREHEST:

B-Z ARV S — R E I N AE IR AR . W] LU R 2 SHAE A R 25
W25, —MATAAARIIHT (PCA, PCoA,NMDS ) SERMEKFEA Z [H] Y 22
5. WG A PCoA ik (HEP MR AIRAEE, et m LA FHIE(E, 05k
BRI I R ARARE) LSRR IR B I Z TRI R 45 22 51,  PCoA 73 AT
R IEE TR R B AIR M, ] PCoA BEMWLEg MEAE PRALIG A
AR Z S, [ —H AR s, U Z B 2= RN, IR SR
Adonis %253 p {H4 7 PCoA 45373 Hr I FIWrixX f 22 e 75 2%
2.3.3.3 MAEBHRZRBEMT

WA Z e RS HT,  WT ARG 36 2% 2 ) S 3 P 22 S ML B ) 4 1
AT BB, HIiE ] LEfSe 434, Bl LDA Effect Size 434, ZA<3C 3%
Fe il AE S EUF F Kruskal-Wallis il Wilcoxon RIS 56 e A6 I i 45 R R4S 7K ~F-
R EREZER, FHRRIMNE SR GLEHN M (LDA), MEEED
Frs) 2T H BHE M KRN BEWZ R, NSRRI Za ik
BB RGN, A LDA HARS IR, LDA ZEXMEMOR, BEARAR R
TN B, RIS R PR AR LU AR BRI s e, A W e 22 Rk
2.3.3.4 Gt

FFLgn B SPSS 26.0 A7t . IS BAANG T I T AP & IR
SITRIRORE . BRI ZE R AT AR A IE ST RSOk, AR t s
FISE LU NP 200 PE ZH2H ) X & . HZHAE A Wilcoxon K 3e X a2 A4
BTG AT, KPR ALY PR R B 2 S 4 R T Kruskal-Wallis BRFIAS 3673

7
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Br, P<0.05 FRERBEHFAGIFEL, P>0.05 FRIGi52%. ROC
Hh 2k (Receiver operator characteristic curve 3218 LAESFERIZR) H T3 NLR
XA R E B2 R E,  P<0.05 N2 R A GEit R . R T Logistic
(8] J553-Fr NLR 5 Fil 40 253 e T D0 4118



3.1 IGPRESEIES T

TR 60 I A R4, Hr PE 21 34 {5, NP 2H 26 i, 453 3RH:
PE 415 NP 4UFHLL, 48, PRIWPHEYKRT 0.05, ZREGIHTFEX, H
PE AR EART NP 4l (P<0.05), WM7EAREIEE. U4iE. #F3KE. NLR
24 /NSREEFIRE PEAE ST NP4l (P<0.05),
3.0 I R AR A

2H ERLES IEHH P

W (%) 31.57+6.67 31.00+4.57 0.15
FER(IK) 0.54+0.78 0.56+0.76 0.91
2218 () 35.30+4.16 38.59+1.19 <0.001
EEIEE (kg/uf) 28.35+3.88 26.26+2.77 0.025
i % (mmHg) 162.83+13.81 115.96+9.24 <0.001
5  (mmHg) 102.06+11.38 72.60+7.63 <0.001
24h JREEF (g/24h) 3.1%3.17 0.02+0.039 <0.001
NLR 5.19+1.44 3.08+1.09 <0.001

32 A FFIERH

ARWFFEAI T 60 A FREAEAS, TP FHL raw reads £fli 5t NP 415 PE
HPIE R 79932 F1 79768, K Ekitk G A4S 2 Ay B & 0 At (valid tags)
B B I 43 3112 43728 F11 53204, 15 100%AR UM KF T 34 RT3 #47 ASV
A, WHLIA ASV HH 8640 4, 145 NP 41#E4 ASV HECHh 8078 4>, PE
2K 12569 1,

3.3 observed-species 5 ¥R L5

RG] 2.1 ] DA 2 B G-l B 1) R 3 Eﬂ%ﬂiﬁ‘iﬁ%ﬁ? it £k £ BE U 12
WA 2%, R RS —E AR i A AR, A=A ASV,ii
PR AS TSR A B0 e 78 i A TR B e T?EI’J%UEEE—_@ZAEE AT — 2.

9



#3E Gk

observed_species

600

FS
=
=]

Group
- N
- P

observed_species

n
=1
Q

0 20000 40000 60000
sequences_per_sample

Pl 2.1 observed-species TREFRREMI L. H—RIMERAR DA, L4FR NP HHEAR, &
LR PE AUREAS, BERMFIRAEER PO, IR HE R .

3.4 IRBEBSHSH

A B 3-TATTHIFET TP IRES, AR5 A : Firmicutes (JEBER[]) . Bacteroidota
(AT TT) . Proteobacteria (ZFTEW[]) . Actinobacteriota (JiXZ&1# 1) . Tenericutes (3%
BEVTT) . DAEBEBEIE R4S N 98.27%, TR4L 5N 94.12%, NP 4H45HIR R , AF
IRER] PAFE H PE 41 Bacteroidota, Firmicutes, Actinobacteriota. Tenericutes #H %} & /N T
NP #H, T Proteobacteria FH*} =T NP 4H.

B. [ 3-1B WEL AR @K, R DR 3= 2R R TR B T RS RE R [ 10 T 8 . iR B
BEH ] 2 Muribaculaceae, M2 J& (Lachnospiraceae) . #jZJERE (Sphingomonas) . #
W& (Clostridia) . 4T 5 J& (Bacteroides) . R % /& (Pseudomonas) . 75 K # /& (Alistipes) .
) % Bk W J&  ( Staphylococcus ) . #2 #T 1 J& ( Fusobacterium ) . K 7 /T 1 & ¥4 )&

(Escherichia-Shigella) . 8 f:k. J& (Ruminococcus) . FaiifAE)®E (Klebsiella) ZEJ@H.

10



A: 1K B: JE/KF
& 3.1 PE 241 NP 4RG3 A RARIRE . REVKFRE R X E &AM, BT
Y I 1) e PR S FE AR T P Y 4 ﬁ%ﬁ $ﬂ%&iﬁﬂ&%ﬁ¥ﬂmm%%ﬁ%ﬁ%
L, PEATLHIRRIE, BRIl (P) FIIEHA (N) S, BFRRRAFEIZKT
?ﬂﬁﬁﬁ&%ﬁ%ﬁ%w,ﬁﬂ%%ﬂkﬁ%ﬁ@ﬁ$ﬁﬁ%,

3.5 o-BHEMESH

AIFFEET ASV REBEER, ] ACE F88CRPEAE TSt Br S W Fh gl s
AR ZAENE, TR R R AVECH oK. B 4.1A HRlE 1 P4
X SME PE 40 ACE 85005 T NP 41, B PE AWFEEILT NP 4 (P<
0.05). {5 f] Shannon 545 S5 WA Fl = 5 JE R /3 A9 2] )%, &l 4.1B Al F Y} PE
2 Shannon FEXLLT NP 41, W PE 4R H 4 FEER NP 4%, ERES
T (P <0.01),
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&l 4.1 PE ZHF1 NP AR L Ff a2 A & boxplot 74T
A: ACE 55 B: Shannon $5%

Bl 4.1 oA AL (P) SRERAER IO, B AL, AR FEEE.
ns: EFTEIEE L *: P<0.05; **: P<0.01; ***:. P<0.001; ***¥P<0.0001.)

3.6 B-SHEMES T

AWFFEME T AR PCoA 73T, KA TR N R (eI 1) B A T HE A ok
WP REARZAEIE, HRET AR (Unweighted) Unifrac BB H2K T
fii PE ZUH1 NP HPHALAEAR beta ZHEME. 18 5.1 Al AR IR FHB VR, 4N
PHESHET, 1 PE AHBECAHL, MAUREA ROFRSE D IT, FAE T EA A, Ui
WIPALRE A — @ R AT . BT AL (Unweighted) Unifrac 15§ PCoA /)
Br, ST PE 4180 NP GRS A R, a5 ( P<
0.05). Z5&ALEFEMN RIEF G Adonis 23 (S HEWR T =0
nonparametric MANOVA) , - UL B J& X AR AR [RLE AT 22080720 Ak, AT PFAl B
FHAGHRGT AN, ERRAEE, FREVI PEHY NP ARMEEGHM
XEEZER (R=0.079, P=0.001).
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PERMANOVA Pvalue: 0.001

Group

0.3 P

PC2 12.14%
o
o

|
o
w

-0.5 0.0 0.5
PC1 35.66%

P 5.1 NP 215 PE ARG EB-Z REME AT . RS [R] 5 K1) 22 57 F e 3 T e v kg A s
(PC1) FYAAR (PC2) W RHARARE R, FF— i ARE— AR, MHE S @ R [E—4l,
PA 0.95 B A5 FEM R 22 &

3.7 EMERESH

K 6.1 M. PE 4252 ] (Proteobacteria) . ZF 4 (Alphaproteob
-acteria) . #YASEAMIEE H (Sphingomonadales) . %24 i B M 1 J& ( Sphingomonas) |
R E H (Pseudomonadales) . REAHIFEFL (Pseudomonadaceae) . {Fk ERHU A
J& (Pseudomonas) . KT E &P HJE (Escherichia-Shigella) . 7o 8511 K @

(Klebsiell) EHEAIXTEEE. NP HRYAFE H (Bacteroidales) . Muribaculaceae .
FE M2 W B (Lachnospiraceae ) . #2 AR ZF 0 /7 B ( Clostridia ) . # T 14 /&
Flavobacterium) . B4 & (Oscillospirales) . #j%jBKkE (Staphylococcus) . J& H
FKEEJE (Ruminococcus) B EFAE N & 4E .
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Proteobacteria | I

Alphaprotegbacteria |

Spphingomenpdaceae

Jphingomgnadales I

Sphingomonas

Pseudomgnadales ]

Pdeudomonpdaceae ! l

Pseudqomonas I

EgcherichiaiShigella J
Kiebsiella | |
Ruminocpccus

Staphylogoccus

| Oscillosdirales

| Flavobacterium

Lachnospiraceae_NK4A136_droupup
| | Clostridig
| Muribacujaceae

[ Bacteroidales

—5.492—-4.382—-3.272-2.162-1.0520.058 1.168 2.278 3.388 4.498
LDA SCORE (log 10)

K 6.1 LEfSe G220 1. I 458 s PE 401 NP 4H7E & oK F-
TR 2R, N R NP 41 P %8 PE 41,

3.8 ICHTHHMER —JT Logistic EH5 4T

P 8.1 A Ml A1, AR SCH 2 N IEAAL K, U NLR X il #5128 2 i i
I AERR 2B = NLR XAl A E T 100, 24 NLR £ 4.254 B, RELEH 88.0%,
PR 74.3%, MZ NN 0.89. HR4E T Logistic [/ 415 i, 24PAT
JRETI N RAZ 5, NLR>4.254  HAZ S}, 2 &L NLR>4.254 B, 7] DAFR A
SRCEIE LY eSS
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