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[(HE] Br RAFAWBEERTR (IMN) EF R LI aRE0EZ AL, FiE ®FHLSAIMN

B 246, XPHRE BHARTIREL, GRS 1 FARARE M, 7485 EA106) LR lE R4,
W R &L RABAA, ZH 16SRNA A KM B AR & SHRBITMNE, 53 A A Alpha £ 41| Beta
SR B AR BEEFIATH AN FAZ &5, AT MetaCyc KB F S ATA B A TN 547, R @
JRE ., RIRG A 205 5 W A2 Alpha % H MR Beta % MM 2 F L% FE L (P>0.05), 54k
g, AREAFHR S AR B AT FER S (P<0.05). HRBSATHAHRE. T WA
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ARG RIRRMEIS, ZIRXF IR T 20224 1
H1HZE20224 12 H 31 H I T [E op EE Rk B
VU2 E= B B RH 112 8006 Bt i2 1 IMN 3 24 441]
Hrp B4, Zo104l; FH4ER (52.68+10.54)
%o AN E P R B VG B B B AR AR S (g
RN 106 (fgEREdl), Ha a6, Zef; ¥y
MRS (53.2427.20) % SEREALE, IMNEH
AR FPE B LA 22 RS 2E B L (P>0.05) .
IMN AT AE 116 (FEDLD), #EE 1341
(HREA) ., £1xn, ARSHMEREHEE—
Mokt 22 S gt B X (P>0.05), BA
Al
1.2 #¥iiek

IMN 2 WidrifE 2 I CE IR 2 . (B Ik
Jpa gl ) Y R (ol A BRI TS 4121 (KIDGO )
I RS et g ) 1 il , R DL — SR B RIS W
1) BEHLUER, fFEBRMEERLE . B AR
JEDICRBEAE A 2) X TR LR A A H TS bk
JEWE A2 521k (PLA2R) T ARG BH A ) £ 3 7 HE
BRUnfbE . IF RS E R B IHOL T, "AREE
T

HHEZWInESE (hE2ErE) ™, RE:
BIREAREE L & S EREG, & 5 4n 5
H%, AR, BWEE, B2AL, BZA
o HOEFNENE, SOAFENARE. #H
& HEBA, WA
1.3 ARk

IMN & WARRE: 1) FF4 IMN 2 Wibr if ;
2) FE>188 %, WA 3) A I E L

W& ZWitsiE; 4) TR IRERIE; 5) &
EES

RN ATRAE: 1) 351 H Rk &
RPN 2) fFaMaEmE; 3) TR E
g; 4) ZEMERE.
1.4 HerArk

IMN B & HEBR bR UE . 1) RGO BRIE .
g . R R A B AR R PR R R 2)
GBI WL L P G I R G A R
s 3) KIHMRASEER . PrER . diAER B2
EHRARMINZY); 4) FERMRAGE | ERMER
R ERMERITE & SERMER R, 5) e
By 6) 32 2 JE P Gl A A A T R R) 40 25 A=
WL e 7) JE 2N ANM AR .
WER R . el aiiEEiZiY; 8) AIF
PSR, W5 AR % . ik, HR; 9)
KA F 0, WRS . MR, s A

TR ANHERR bR E . 1) 5 25 2 JA N g ff I
BRI A Aw . #mAETSs; 2) dhk21H
WA PR 2R L B R . ey difilsn] . 4uii
BRAY; 3) BIFHEEN, WA RE. R
Jge . . R 4) KIEEMA EY R, 1N
K MR, S
2 FHik
2.1 EERABBANRELSA

KFERTHERS : & & WA T3 RS2 i i A
IR T R . RAEEFIIFFRA BUE A2 305 T
A BRER K T 28 3. SRAERTIE 3213 H AR
fipis, AN e AR A 32 1 & T AR e
a3 Y H Sy FIBC 10 v, DARR PR TC I 40 78 0 il
TE BEFEA . R UEX BT AT 32 i3 BTk . 1

Table 1

*=1

PG 2H 55 0 i o 2 A R P R W s A8 — OB He e

with idiopathic membranous nephropathy

Comparison of general data between the white greasy coating group and the yellow greasy coating group in patients

FIRELL (1141) HIELL (1341)) V28 P{a
PR (Fr) 1 7/4 716 0.24 0.70
AR, s 49.18+12.79 54.15+9. 80 -1.08 0. 30
WREAE, M (P, P.) 6.00 (5.00, 8.00) 6.00 (4.5, 7.50) 0.14 0.71
24h-UTP/g™, 4.30 (1.42, 2.88) 4.04 (2.27, 5.80) 0. 49 0. 64
Scr/pmol - L™, 73.91 (56.43, 91.39) 77.62 (62.12, 93.11) -0.38 0.73
eGFR/ml-min™"+1. 73 m™, X=s 98. 66+22. 14 89. 77+20. 57 1.02 0.32
TP/g L™, x= 64. 58+9. 06 62.90+4. 34 0. 60 0. 56
ALB/g-L™", X+ 34.83+7.01 36.26+3. 85 -0. 63 0.54

e 24h-UTP, 24/NHRIEFIER; Ser, MVLEF; eGFR, fhHE'E/ Ryt %, TP, BHEM; ALB, H&EM.
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M —2tE, WO TAEH — A8, & & WRER RS
BRSO A O AR BEER K R EP A R, AR
ARAERTF-80 CUKF HIR-AF . F BREA B
SRR MRS . FETARA RIS, —ik
Z g BB R R T IR S B E R
DNA F$EE 7
2.2 EZHEAE16S rRNA &Kl 5

K HE A K (Thermo Fisher Scientific Baltics
UAB, {it5: 3111069) 2l 75 ik 17T DNA 4
B, 425 A9 16S rDNA AEAR I IR F R 4l . B
BB RA AT 0% . PEHC16S rRNA KL [H 4K
S X A, E A i S 149 27F_1492R % 16S rRNA
SN AR HET PCRY 1S . AR 1 iy A U6, fiff
JH AxyPrep DNA EHEHUAT & (Axygen A H], it
50 11696505001) M 2% Byt Jig Al Bk Jise Hp 12 B A 2
P17, [ PCR =9, #E4T Tris_HCI e,
FH 2% B Be i ra UK R AT 8 S Al o 2 BEF JkOW) A o
2558, % PCR =¥ H QuantiFlour™-ST # 85 Yt &
w RS (Promega/srl) TR E R, &JFiEAT
PacBio SCFERE HE 57
2.3 AMEEFHMN

W PacBio M 7> 15 21 (1) J5 Ui F 5 48 FH I P A%
(Pacific Biosciences 2y Al , Bl5: . Novaseq6000 PE250)
F 7 19 SMRTLINK  (v9) 345 — B0 #1500 7
(CCS) FAl., ZJah THET o8, XFCCSJF3l%
WEA S AR L PE E AT HRE 43 25 B0 (OTU) R2K,
g T BT IMN T 5 AR R, X TR A AT
Alpha ZFEVEIHT . Beta ZREVE MY . BETS 40 T I

SEHT . Alpha ZFE M S WLRIUE D BETS 1 &

FERBS ERN ARG, GEETFEEEE
EH (ACE) . YA AL (Chaol) . FHARTEEK
(Shannon) il 3 3% 2§ $8 %4 (Simpson) %, i,
Chaol . ACE #5503 B AN TREVE h BT 605 o W R g
H; Shannon. Simpsonf5%{A] Z55 A B WA %

W ZREE A1 o Beta ZAEPE AT HL SRR AR (7]
M 22570 AWTTERH FALFR T (PCoA) MARFELE
Z Y REZE S (NMDS) i 47 Beta 2 #1453 #1 &
PCoA . NMDS it Jr 225007, FAEAS T Wi
I 22 5 S TR AE AL AR BT b, DT SE o 0 3t U
G 8] AR AR 7 (R AR DL B 22 % o 7E PCoA 73
Pro A R R A — iy, AR —
BGE A O U X REAS 22 S i TTRR{E . NMDS
T3 BT 45 S L 45 P FH R 5 R 4K (stress ) Rl 5,
NN stress<<0. 2 B 1] ] NMDS (1) — 4 5 K1 32w
HEEBA —EmRE L. 55h, RAPICRUST2HK
LT MetaCye B4 P S 3t (0 30 T RS EL . X9 T
RERACIE D RE S B EA T 500 .
2.4 %itFik

K IBM SPSS 26. 0 A #E 47 51122 0 Hr o £F
EIES AT RO LB R % () %
7R, JFE S AL LB F %, PP R
FILSD Ik 72 R5F, WIRM HiGY, MM HLE
fii H Mann-Whitney U K5 % . AAF & IE &7 1 1911
ORI A B g M (Q,, Q) 1 &
N, K HKR:, WM %R H Bonferroni 1 717
BIE o TR (%) Frn, R Pearson fi 5;
5, Fisher's #5816 30 #E 17 LU . K 360 7K #E o=0. 05,
AT H G 3T R a B IE
3 H#R
3.1 ZiXA& & B WA Alpha $ H AT

TR, AREH . S A A ERRA S 5 E
BEMY ACE. Chaol. Shannon M Simpson Z SIS
2R (P>0.05),
3.2 BUZiXAEL AR Beta AT

FIA TR, TE5E — AR FRfh (PC1) B A7 20. 1%
FRET] LM RE A 4 . B A L B A
(] R VR Al Ah) 22 S, TR — Al (PC2) B
T 9. 5% WA R, 22570817 8 L (P=0.47).

R2 PILFR RN 0 0 B AR FRALT #5 R A Alpha ZHEVE 73T HEAL

Table 2 Comparison of Alpha diversity analysis of tongue coating microbiome between the two groups of patients

with idiopathic membranous nephropathy and the healthy group

[x+s/M(Q,, Q,)]

2H 51 %K ACE Chaol Shannon Simpson
FRE 11 1948.08 (1071.02, 2281.99) 1877.53 (1092. 18, 2035.19) 5.09=0. 31 0.97 (0.96, 0.98)
WA 13 2356.19 (1639.10, 4016.18) 2115.62 (1617.86, 3444.68) 5.970. 69 0.96 (0.95, 0.97)
faRE4H 10 2551.22 (1383.91, 3460.45) 2230. 81 (1355.05, 3027.55) 6. 04+0. 56 0.97 (0.96, 0.98)
H/F 1. 10 1.19 0.04 1.23
PAE 0.58 0.55 0.96 0.54

. ACE, FEEEBEREG Chaol, HHEYFEEG Shannon, FARFEE; Simpson, £ FRFEEL.
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e OUT, #EZREHI0; PCoA, FARARAMMT: PCl, FR4r1; PC2, FMi4r2; NMDS 1, R E4E N )E
SPHT1; NMDS 2, FEEEZ4E ST 2; B— AR AR, 5SS ORFEARZ M2 R R

E1
Figure 1

PHZELRE RV A 0 S M A R AL T 5 TR Beta ZREIE 0BT

Beta diversity analysis of tongue coating microbiome between the two groups of patients

with idiopathic membranous nephropathy and the healthy group

K 1B7/~, stress<<0.2, UiliZz NMDS# 8 T] DL
S = S REAS (6] 5 B REVE I B S2 A i oL, =4 kE
ANMDS /M 2 R IG5 L (P=0.46).

3.3 BZiREE L RAELEREEF AN
3.3.1 BRPFELZHBAREEF SN HRE

2. WA E A g R A A E S (P B T
0.01 AN) #MRURBUHIE . =415 & & #F 4% A
X = B N s B HE S AT 10 19 18 J A 3 TR IR IR R
HERRTA R . AT . REREE . SR IR
J& . FasknE . ShFrEE . PRk E . 4
EWE . SVIFREFRIRICHE .. 5 E RS Fd R
Pbas, B A2 AT B R AR 2 s (P<
0.05), W33,

H TR R A BRI E R, 4
TR R EEAE 0. 10~0. 01 Z [l A& |, SHEA )R
KEF R F B (0.02+0.02) HH L, HRE A
(0.01+0.01) HHEXELL (0.02+0.02) HhokeAffy
BB AR 2 B b (F=3.298, P=0.049),
3.3.2 AARFELABEAREEZF N FKF
b, SRR (X EREAE0. 01 LX) 4k
W KRB . — 4L 5 TR E oA P e FRAE G = B M
FICHEF HT 10 AR R A 7~ B TR IRE . HREE
FAFE_D. ST & _SHAR R . R AT
Y B R LA B _A S RSV R TR
IR I /N F5 2= BR TR _A L 25 il FF 7 _sp002139875 .
LS AR . R 2 AT P _sp002139875 5

R3 PR R P B B A R ZE T # TR A AT R BT 10 32 1% D0 380 J AR NS 2 B2 L AR

Table 3 Comparison of the relative abundance of the top 10 dominant genera in the tongue coating microbiome between the two groups of

patients with idiopathic membranous nephropathy and the healthy group

[2+s/M(Q,, Q,)]

215 1%k T IRICA R HEBR T RAT R HREREE P IR G S
PR E 2 11 0. 18+0. 09 0.07 (0.04, 0.10) 0. 08+0. 08 0.04 (0.00, 0.08) 0.04 (0.01, 0.07)
A 13 0. 1720. 06 0.08 (0.02, 0.10) 0. 08=0. 06 0.06 (0.00, 0.12) 0.05 (0.03, 0.07)
faHE2H 10 0. 2020. 05 0.10 (0.06, 0.14) 0. 0720. 05 0.03 (0.00, 0.06) 0.05 (0.02, 0.08)
F/HA 0. 67 0. 66 0.11 0. 69 0. 82
P& 0.52 0.72 0. 90 0.71 0. 66

2151 1%k T RERT R AT B R4 2R T ) HFEW)E LA G IR A
FR & 2H 11 0.06 (0.04, 0.08) 0. 06+0. 06 0.03 (0.01, 0.05)  0.03 (0.01, 0.05) 0.03 (0.02, 0.04)
W& H 13 0.06 (0.03, 0.09) 0. 1120. 08 0.03 (0.02, 0.04)  0.01 (0.00, 0.02) 0.03 (0.00, 0.06)
fa e 10 0.10 (0.04, 0.16) 0. 05+0. 03 0.02 (0.01, 0.03)  0.04 (0.02, 0.06) 0.04 (0.01, 0.07)
F/HAH 0. 83 3.43 1.85 0. 36 1.28
P{E 0. 45 0.05 0. 40 0.84 0.53

I a) SEAEA LR, P<0.05,
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LS T AT P A T = B A 1 o 2 {2 I
& (P<<0.05), W34,

h TR RO BRI E R, 4t
HARXS 2T 0. 10~0. 01 Z BRI B Rl , IR E 412
P& AR AR £ 2k T AR R I T R A 4
FMEFEA (P<0.05) , il 4L P EEER BT _sp001587175
(AR 2 B S 2 e T & 4 (P<<0. 05), L3R5,

3.4 RABEAEETAMHSHLER

X TR AR AR A A AT 9T TR G T R T LA
HIVETETRE . R PICRUST 2 8k (40470007, H&F
TIPS EI CCS T4, 5 MetaCyc £ FE R LAY
T B R BT E, ARASCIE B R X
AR BT 22 5, A5 8] 124 22 R AChE
7 (P<<0.05), W6, Hr &AM &4

R4 PILLRR RPN o 0 M A RS 5 TR AN = BE AT 10 052 A P 34T b = 2 e 4%

Table 4  Comparison of the relative abundance of the top 10 dominant species in the tongue coating microbiome between the two groups

of patients with idiopathic membranous nephropathy and the healthy group

[Z+£s/M(Q,, Q,)]

2H 5 1%k SR PN Ve REF LR _D EU&T?E‘ - PRI T YA
B:E LR IAL |

HRE9 11 0. 07+0. 05 0. 07+0. 07 0.01 (0.00, 0.02) 0.01 (0.00, 0.02) 0. 03+0. 03
IR A A 13 0. 07+0. 05 0. 07+0. 05 0.02 (0.00, 0.04) 0.01 (0.01, 0.01) 0. 03+0. 03
fat el 10 0. 1020. 06 0. 0620. 04 0.01 (0.00, 0.02) 0.01 (0.00, 0.02) 0. 0320. 03
F/HAG 1.03 0.07 0.56 2.11 0. 05
PA 0.37 0.93 0.76 0.35 0.95

R b REEHA 'iif%ﬁf” INERIRE_A AITFFiE_sp002139875 N JL A5 T

- E TR LR

HR&E4 11 0.00 (0.00, 0.00) 0.01 (0.00, 0.02) 0.02 (0.01, 0.03) 0.01 (0.00, 0.02) ¥  0.01 (0.01, 0.01) "
4l 13 0.01 (0.00, 0.02) 0.02 (0.01, 0.03) 0.01 (0.00, 0.02) 0.04 (0.02, 0.06) 0.03 (0.01, 0.05)
fet R L 10 0.01 (0.01, 0.01) 0.02 (0.00, 0.04) 0.03 (0.01, 0.05) 0.03 (0.02, 0.04) ¥  0.01 (0.00, 0.02) *
F/HAG 0.23 2.25 3.39 7.86 11.94
PAl 0. 89 0.33 0.18 0.02 <0.01

e oa) HEMELILE, P<0.05,

RS PHLRRAME RN W A8 S AR R T 5 B ARDNT = BEAL T 0. 1~0. 01 22 ] 19 22 57+ 1 il
Table 5 Differential species with relative abundance between 0. 1 and 0. 01 [(M(Q,, Q)]
il PR E 4L H 4l i HiE PAH

HE IR AR £ 2 T 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) * 0.00 (0.00, 0.00) * 12.01 <0.01
BEERTA_sp001587175 0.00 (0.00, 0.00) 0.00 (0.00, 0.01) 0.01 (0.00, 0.02) 6.88 0.03

W a) SHREHILE, P<0.05; b) SEHEHLE, P<0.05,

%6

PZELRE A AR A o R R B 2L R o R 22 S A B LU

Table 6 Comparison of differential metabolic pathways in the tongue coating microbiome between the two groups of patients

with idiopathic membranous nephropathy and the healthy group

[Eis/M(Ql s Q;)]

22 AR kAR PR E 2 T4 fa e FHfi  PE
PR R & WA P R T 2022. 34+528. 30 1860. 51+550. 50* 2699. 34+769. 28 5.649 0.008
BREATR K W )T PR AR 333.534273. 16 308. 91+140. 84 647. 13+343. 92 5.735 0.008
IREEZRERN (R 13. 08+9. 68 17.57 (6.26, 28.87) 24.61+9.28 2.739 0.033
KA T (T, JEE 2B ) 17.47+16. 15 11.91 (4.04, 19.77) * 48.72+27. 96" 11.248 0.004
AR T (R4, E i 4-F BESR2R ) 17. 47+16. 15 11.91 (4.05, 19.76) 48.72+27. 96" 11.248 0.004
D-HIE IR R 1 1.60 (0.20, 3.00)  2.29 (0.13, 4.70) 8.25 (0.21, 16.71) 6.023 0.049
D2 ZURE R W ik 1 1.56 (0.19, 2.93)  2.12 (0.10, 4.35) 7.57 (0.53, 14.59) 6.213  0.045
D-H AR AN D-L U R M B %12 1.56 (0.19, 2.93)  2.12 (0. 11, 4.35) ¥ 7.57 (0.53, 14.59) 6.213 0.045
L-KG &b A 1T (AST#4%) 1.18 (0.25, 2.11)  1.25 (0.36, 2.14) 3.91 (0.32, 7.51) 6.857 0.033
FORREMEIV (FR4, madLASH) 0.13 (0.16, 0.41)  0.00 (0.00, 0.00) 1.56 (0.59, 3.36) V" 10.594 0.005
M I T (R0 0.24 (0.30, 0.79)  0.64 (0.35, 1.62) 4.33 (0.12, 8.54) ¥ 8.406 0.015
T 22 PN TR e i S A2 0.00 (0.00, 0.00)  0.00 (0.00, 0.00) 1.48 (0.17, 3.13) " 10.508 0.005

W oa) SERELLE, P<0.05; b) A& IE, P<0.05,
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) Bk R PN TR 6 Mt BB s A% L R AR T (R
O FRBMN (FR, Wil JLEB) . R
I (TR, #ad4-F LR W) . R 1
(5, Wt &R ) 3 6 2 P e fe e 4 . 35 T
(P<<0.05); B & 4109 R R A T A= i 8 1 RN 3%
HIWR & e i T R i R AR E A B E T
W, T D=7 2 A T R T D -2 L I 1R [ i 2 o
BEERARSHEE L (P<0.05); ARE
MR (TR GE4-FRLE ) . B
REEARE T (T, EABH ) B R
A BiH (P<0.05).

4 itig

W R BEIE 4R 5 N M BEUE A 2 IR 7 TMN fY 3%
£, HEALETHA IMN (e E R, 28 5
HEEE T, WS, REMERERZREZ
A, IMN B EZ N 7, A i, EZK T
W, ZABE . HENE . H )RR AR Y
RIEMEL, (GiFEeAR) = “JERE, aHE
RFE, [EE, FEEAL, e PIRAE, WEE",
KWPBELTER, FE, 1R, SaE5HAM
Ko IMNEFZWMEES (FH) 58, 4K,
FORFE, Y TS, SMOLESN A, IMN B
L. L Tk, HARIA, EET
T, BNEM,

Alpha Z2FE M43 BT 32 B2 T 2FAG R 04 F &
KBIE . ARBESE Alpha ZREME T4 R BoR, A
JREDL . B IMN B MR Z I & B W
£ ACE. Chaol . Shannon X Simpson #8412 5% T4t
TR S0, U =4 H 5 55 ARl Beta
ZREE BT R LU R AR ] (1 22 5%, PCoA 4317 Al
NMDS 43 M1 /& Beta Z 0L 0T 10 H FH i . ARF9E
SRR, FIE L. B AR i R 4 2 R] Y
PCoA S NMDS FE B 4 22 R o giit2e i L, R W
SHRIME AR R EES

RS AR T, SRR A, A
A 4L RN B A 2 TMIN SR 25 TR A v A bk 24 i
PRl AR X = B G b, A I B R 2 TR R
B AEAE ™ IMNIRHLZ ATE Tl . 8. B =
BEJCHE], AeAEkigset, A4, HIMNBHZ
DIIVEEA (BED) 7 e gt 7, RZHEFENS, X
A 2 PO B 4 a8 A G =F B 7E TMIN BB 6 5 B
FRRRRRER . SRS 4R e, &S
A AT JE . 2 AT B _sp002139875 Al LA

FRUA I 45 . EAEDRSE 1 R, B E R
HERE TS MR FE R L, X SARMRL
R—2 BT EE RN A . EEEEE, R
JUAS H AT B RS H AT B _sp002139875 42 F 8 1725
FFR B R . 25 AT R W W EOR T, B S
B W8 B OGN, ] S B0 3 B R ) e 1
W Wi BB AR ] SEE AN . RS
Bk ML 2R, 51 e A W AE B DT
LU 54N, ARBFER IR R, R A A R
AL, S 20 A 998 — S Al s 2T 4 B 11 A G =
JERR T o AR AR R AT 4 B R T AR B0
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16S rRNA Full-length Sequencing Study of Tongue Coating Microbiome Characteristics of Yellow and White
Greasy Coatings in Patients with Idiopathic Membranous Nephropathy
LI Yihan, WANG Xinhui, YAN Lei, YU Renhuan
Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing, 100091
ABSTRACT Objective To explore the characteristics of tongue coating microbiomes of yellow and white greasy
coatings in patients with idiopathic membranous nephropathy (IMN). Methods Twenty-four patients diagnosed
with IMN were selected. Thirteen patients with yellow greasy coating were assigned to the yellow greasy group, and
eleven patients with white greasy coating were assigned to the white greasy group. Additionally, ten healthy individuals
were recruited as a control group. Tongue coating microbiome samples were collected from each group and analyzed
using 16S rRNA full-length sequencing. The microbial diversity (Alpha and Beta diversity) , community composi-
tion, and differences were analyzed. Furthermore, functional prediction of the microbiomes was performed based on
the MetaCyc database. Results There was no significant difference in Alpha and Beta diversity among the tongue
coating microbiomes of the yellow greasy group, white greasy group, and healthy group (P>0.05). Compared to the
healthy group, the relative abundance of Porphyromonas species was reduced in both the white greasy and yellow
greasy groups (P<<0.05). The yellow greasy group showed an increased relative abundance of Campylobacter spe-
cies, Campylobacter_sp002139875, and Fetal Campylobacter, compared to the white greasy and healthy groups. The
white greasy group had a higher relative abundance of Fibrobacteres species, which are involved in phlegm produc-
tion, than the other two groups (P<C0.05). Functional prediction analysis revealed that, compared to the healthy
group, the white greasy and yellow greasy groups showed downregulation in the pathways of sulfonate ester degrada-
tion, androstenedione degradation I (aerobic), and toluene degradation (P<<0.05). In comparison to the white
greasy group, the yellow greasy group showed downregulation in the pathways of pyruvate fermentation to propionate I,
succinate fermentation to butyrate , and toluene degradation, while upregulating the superpathway of D-glucuronic
acid and D-galacturonic acid degradation (P<<0.05). Conclusion The tongue coating microbiome in IMN patients
is dysregulated, and Porphyromonas species may serve as a microbiological marker for IMN. Campylobacter, Campy-
lobacter_sp002139875, and Fetal Campylobacter could be signature bacteria for yellow greasy tongue coating in IMN ,
while Fibrobacteres species associated with phlegm production may be signature bacteria for white greasy tongue coating.
Keywords idiopathic membranous nephropathy; tongue coating microbiome; tongue diagnosis; white greasy coat-
ing; yellow greasy coating
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