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Oral squamous cell carcinoma (OSCC) is a common malignant tumor of the oral cavity, with high
recurrence rates and poor prognosis, especially in East Asian populations. Most recurrences occur
within the first two years after treatment and are closely associated with unfavorable survival
outcomes. Although emerging studies suggest a potential association between the oral microbiome
and OSCC recurrence or survival, few have considered recurrence timing, competing risks, or
confounding factors, leaving the causal relationship unclear. In this study, we collected oral rinse
samples from 181 OSCC patients at Chang Gung Memorial Hospital in Taiwan and conducted 16S
rRNA amplicon sequencing to examine associations between the oral microbiome and both
recurrence and five-year survival outcomes. For recurrence analysis, we stratified patients by
recurrence time and excluded cases where patients died before recurrence to minimize competing
risk bias. Results showed significantly lower species richness in the recurrence group and distinct
microbial community compositions between groups. Differential abundance analysis indicated
microbial changes associated with recurrence, and functional prediction revealed significant
differences in pathways related to the endocrine system, cell growth and death, and the digestive
system. In survival analysis, the deceased group also exhibited lower alpha diversity, along with
significant differences in lipid metabolism, transcription, and other functional pathways.
Furthermore, we developed XGBoost machine learning models using clinical data, microbiome
data, and a combined dataset to predict recurrence. The combined model achieved the best
performance for predicting recurrence within three years (AUC = 0.8495), with higher accuracy,
sensitivity, and specificity. By adjusting for age, sex, and clinical stage, and accounting for
mediating factors such as recurrence and complications, this study provides new evidence of a
potential causal relationship between the oral microbiome and OSCC outcomes. These findings
highlight the clinical utility of incorporating microbial data into personalized risk assessment and

prognostic decision-making.

Keywords: Oral squamous cell carcinoma, Oral microbiome, Recurrence, Five-year survival,

Causal relationship, XGBoost
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it 2R #EEA? HAUC (AreaUnderthe Curve) [33] » ™ T #rfca] &7 T firdk

¢ hF AR (Sensitivity ) £ 4+ 8 1+ (Specificity) °

Body fHefR 73 dut G A S PIVRE ERGRE - T A B AR FE AR
Bl G- 3o B o o O At B Sl B o RIGERE Y TR AR o
TP EAgEl R A (RE]RA) Dffdk it ® % 7 SMOTE ( Synthetic
Minority Oversampling Technique ) [34] > i $F 3" 3 & & {7 % #eif W] g A 3 5% o
SMOTE i 4 & #Teh b g uie A K T grfpnl A > 22 L ES 4R 3 #
Ao WYKL B RS gaguk A 0 SMOTE 7 A3 B %tk 2 2 8 5 g s
BA2Z Fag S @pEd (7% KBSTH RuK=5) « Rt sgipgEad

oo B RATH (S L SR 2 S ATR A B2 ST

Xnew = xoriginal +A- (xneighbor - xoriginal)

He S A A3 0fcl 2 B i dic mFEATHRA A B3 R4t A H AL 2
Y A BEA T BAEAFRA > BEEL S AR TR A
W BTN S R Bl T 0 0T B A BTRCA O e

i 4 o
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AR ORI T 2 AL KT T R & R )

#3]- ¢ A4 (Baseline model) » i % fEu] v EdS S Bp AR E G R

Bipw LA A TR ST S TRRE PR AR R H -

#Al = v vEped F 4074 (Oral microbiome model, Oral ) » % * B ey
Pt TR EIER 0 I A E RAF T VA S HEFERIR S R .

WA= ¢ " & #03] (Combined model, Mix) - #-A 8 #°3] che sk

\\\?’,ﬁr
%

B R i

AP E 0 T BB IR PR o

Igri\igzl"—fg'ﬁjulr}kg,ﬂ\/gﬁiltﬁu'r#ﬂﬁ: AUC’@I WA Ar R E &
TS R RARREFEY AT A H L Sl f s fa 4o ARl

FEES SR L NNECS S P S |t

30 AT BPHEATES

ﬁ%’ﬂwwﬁ?{@&%ﬁﬁaﬁﬁﬁﬁArﬁ?%&,g%%ﬁ§¢
2 (2 )@ o FHEKS BN TLTEFF 2 Fh o 1A P Ko b
BE AP ER PUASEFRFHTLE - BEAY L] RETRERE D
B len I F LR (p-value<0.001) » fis Fi&— H s d7d o NP R-EE
Es e A PR 5 BT TS G A R S R R

BMEALAR  QUESEPVAHAFNESAL P Fps S0 FHFF o

TEIRIR AP (AFE~- hraaumy ) APENBIERRD TN
SR FEE o Fla AR AR F ST BRE-H AT ARG R
forr= A ApERE g 2 &r%,&'ﬁﬁf‘ YR ERL G ARFE o

=

I G A TR R A

p.r;gd ,1\.,Fe.}ujkf;#\1§’}|\??‘=m%‘§"1:@5"% -
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2 MRE R HAGFREFFE L BEL TR OEE 0 B P

BTG RARFER GARTE o BENF e kb SRS B
FYEP ¢ GRF2AQRF L DRFFDEF > WA L Faas F R a p oo
ho'g FS e

2 (2O AFRFEA BRF LA TSR R

- & p R
#£ (N=150) 7 (N=25) p-value
##
Toyage (LB L) 53.68 (10.17) 50.58 (7.69) 0.148
el
o 12 (8.0%) 3 (12.0%) 0.783
9 4 138 (92.0%) 22 (88.0%)
BYRH A P
I 11, I 93 (62.0%) 7.(28.0%) 0.003
\% 57 (38.0%) 18 (72.0%)
- N
£ (N=137) 7 (N=35) p-value
£
Tiofc (L& X) 53.60 (10.42) 51.85 (7.94) 0.358
el
L 10 (7.3%) 4 (11.4%) 0.652
9 4 127 (92.7%) 31 (88.6%)
BERH A P
I, 11, TII 87 (63.5%) 12 (34.3%) 0.003
% 50 (36.5%) 23 (65.7%)
ZEpRE
£ (N=127) 7 (N=41) p-value
Eid#s
o (L) 53.74 (10.68) 51.73 (7.71) 0.265
el
s 10 (7.9%) 4 (9.8%) 0.957
9 1 117 (92.1%) 37 (90.2%)
Bps A
1L, T 83 (65.4%) 15 (36.6%) 0.002
v 44 (34.6%) 26 (63.4%)
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3.2 Alpha % # {42 Beta 7 P A {75 %

YRR PR LA B 7 Alpha SRRl 0 A R AT A ER S
Ep2zENMpE T ETIE (2 ) %% o & Observed - Chaol 4% - %
BLET R E G FRMaAlpha f 12 > @ & Shannon {- Simpson 45 1% # >
A mm G il Alpha 5 > RE R P BF (- £ D Dopservea =
0.029, pchao1 = 0.029, Pshannon = 0.190, Dsimpson = 0.312 5 3 #  Popservea =

0.020, pchao1 = 0.020, pshannon = 0.247, Psimpson = 0.530 5 = # ! Dopserved =

0.003, pchaor = 0.002, pspannon = 0.082, Psimpson = 0.333) -

(a) Observed Chaol Shannon Simpson
p=0.029 p=0.029 p=0.190 p=0312
o
400 400 1
4
09
300 300
08
. . '
200 200 . T
07
100 100 £ o5
o
T °
+ 05
o 0
No Yes No Yes No Yes No Yes

Recurrence within 1 year B3 No Bl Ves

( b) Observed Chao1 Shannon Simpson
p =0.020 p=0.020 p=0247 p=0.530
400 400 1
4
09
300 300
. . :
3
200 200
0r
100 100 2 08
& 05
0 0
No Yes No Yes No Yes No Yes

Recurrence within 2 years B3 No Bl Yes

Observed Chaol Shannon Simpson
(C) p=0.003 p=0.002 p=0.082 p=0333
1.0
400 400
4
09
300 300
08
3
200 200 07
06
100 100 2
No Yes No Yes No Yes No Yes

Recurrence within 3 years B3 No Bl Yes

B (=) ~2Fa(a)-&#pag (b)) dEpRd (c) 2&2pRpgF2sud
‘F‘]" Alpha § #kitdg %2 B
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E%4cB (=) P77 ¢ AP AT A 4o UniFrac ~ 4c 4 UniFrac {- Bray-

) -+
=N

¢ Fo

Curtis jEgg a2t 5 + » A ¥7

i AE AR ehA Hcd b

A

7oA E

Fehi B

(- #: Punweighted = 0.011, Pweightea = 0.011, pgray—curtis = 0.0001 5 #

2

;= #

Punweighted = 0.018, Pweighted = 0.032, PBray-curtis = 0.0002

F I8

Punweighted = 0.003, Pweighted = 0.021, PBray-curtis = 0.0001 ; - ¥ 4% = #& ¥

9999 =t )
(a) Unweighted UniFrac Weighted UniFrac Bray-Curtis
0.4 p=0.011 _ 04 p =0.011 0.4 p < 0.001
3 5 $ 02 £
) . < &
S g 02 E.
0.0
P 00 P
2 3 2-02
-04 -0.2 0.0 0.2 04 -04 -0.2 0.0 0.2 04 -0.50-0.250.00 0.25 0.50
Axis.1 [20.8%] Axis.1 [46.8%)] Axis.1 [12.2%]
Recurrence within 1 year -+~ No - Yes
(b) Unweighted UniFrac Weighted UniFrac Bray-Curtis
0.4 p=10.018 0.4 p =0.032 0.4 p <0.001
X T = ‘ ;
- @ ° ~ 0.2
s 7 g 02 =
0.0
o 00 S 00 S
3 E: 302

-0.21e
-04 -02 0.0 02 04

-02 00 02 04 -0.50-0.25 0.00 0.25 0.50

Axis.1 [21.2%] Axis.1 [47.5%] Axis.1 [12.4%]
Recurrence within 2 years =+ No -+ Yes
(C) Unweighted UniFrac Weighted UniFrac Bray-Curtis
0.4 p = 0.003 0.4 p = 0.021 0.4 p <0.001
o (3]
s = U =
9 ‘é 0.0 P
2 < <

-0.2

02 00 02 04
Axis.1 [47.3%]

.0.25 0.00 0.25 0.50
Axis.A [12.6%)

02 00 02 04
Axis. 1 [20.9%]

Recurrence within 3 years -+~ No -+ Yes

B (=) ~&Fa (a) -&EpR% (b)) AEpPRF (o) 2&EPRHFLAS BL

—‘;]z Beta § tRi2ipih 4 £

33IMMHERLALSFTRS

BA B () “7  LHRBAR? FREFLE DRSS Lawsonella -

»‘+—ﬁ’/f§.%}"?_\i‘ %ﬁ%iéﬁ"éf oé_ff]’ﬁ)%‘&ﬂ ’#B%’ f{l f’\’ﬁé‘fg’l}rilmﬂ



2

FEMNRDEMAE F I B 0 ¢35 Actinomyces oris ~ Alloscardovia omnicolens
Bifidobacterium dentium {v Propionibacter sp. » ¢* ¢+ > & & F3a £ p {2 £ F
WZEPRF DR Y NREFORMAT Bulleidia extructa fv Olsenella sp.
g Atoponium °

(a)- | (b) OF

logso pvalue
§

nnnnnnnnnnn

Er 5 T H 3 % 7 i ; 5 i O] B s ] i
(d) loge(Foldchange) (e) log:{Foldchange) (f) log:(Feldchange)
50 T T 5.0 | 501 T

log,
-logyy pvalue

og;{Feldehangs) log.{Foldchange) logy{F odchangs)

B ()7 FRFEFFREAS BXBFAHERLE FEEE: (a) - &P
mE (b)) mEpRRYE (¢) ZE PP AL LD (d) - EpRF (o) @ &
pARE () = B p R E

3A4#RBREERAE AV SR

93 KEGG FALE 72 5o g o 148 if# v RIS P » A= fa7 B R#F 5
end B X EE Y P 20AR R a0 R BT B @ AR A e Y R F ] 4 > 4 ] 4 Renin-
angiotensin system {v p53 signaling pathway » H ¢ # 2 7 p 4~ % % % (Endocrine
system ) % fm?e = £ 2 %= (Cell growth and death ) o g b » ¥ 5 2 iE 5 & B jT
hEARE B BF A4 o L Protein digestion and absorption f- Fluorobenzoate

degradation » # % 7 )" it k 3L (Digestive system) % ¢tk A 'E fE Ao % Bf

( Xenobiotics biodegradation and metabolism ) °
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E3 No 3 Yes 95% confidence intervals %
NA_Renin-angiotensin system pF——=—omx e 3.00e-5 ’5
X_p53 signaling pathway F——2 ——A 3.00e-5 \Z/
L 1 i

0.0 0.00.00000 0.00001 0.00002 0.00003 0.00004 0.00005 0.00006 0.00007 é

Mean proportion (%) Difference in mean proportions (%) &

=3 No 3 Yes 95% confidence intervals ]
Q

NA_Renin-angiotensin system F——= o+ 3.15e-8 g
X_p53 signaling pathway F——= ! o 3.15e-8 5§
NA_Protein digestion and absorption F—= " e 0.026 %
L_Fluorobenzoate degradation f } 0.026 3=

‘ ‘ S g

0.0 0.00.000000.000050.000100.000150.000200.000250.000300.000350.00040 S

Mean proportion (%) Difference in mean proportions (%)

=3 No [ Yes 95% confidence intervals 2
(%3

NA_Renin-angiotensin system F—————=—x P————-0—— 1.32e-10 g
X_p53 signaling pathway F——x3 p—0—— 1.32e-10 g
NA_Protein digestion and absorption fF——== 00— 0.037 )
0.0 0.00.00000 0.00001 0.00002 0.00003 0.00004 0.00005 0.00006 0.00007 g_

Mean proportion (%) Difference in mean proportions (%)

B (1
%}at‘

)N B R RFEELR A R 2t b
A ENMGRGE T I ERNRG)

AR (- Ep4

3.5 XGBoost #-3| 3g Bl % %

BAlAR F K Rt (Z)
% (= )~ XGBoost #-2] 28k &

Recurrent eta max_depth  subsample colsample bytree nrounds
Modell 0.1 7 1 1 500
Model2 0.3 5 0.8 0.8 200
Model3 0.1 3 0.8 1 100

Recurrent
within 2 eta max_depth subsample colsample_bytree nrounds
years
Modell 0.3 7 1 1 100
Model2 0.1 7 0.8 1 200
Model3 0.3 7 0.8 0.8 200

Recurrent
within 3 eta max_depth  subsample colsample_bytree nrounds
years
Modell 0.1 7 0.8 1 100
Model2 0.3 7 0.8 0.8 100
Model3 0.3 5 0.8 1 100

XGBoost #3|eipplE % & (2 ) ~% (T ) 2B (=) 710 2 B

Al v Ve IR R P F Al F LR o AR B IR Y

Al -

AUC % 0.5332 (95% CI: 0.3014-0.7561) > #rzx 5 04865 s e

A G 0.5455 82 046150 4Rt 2T 0 W Y v T AR B ERE
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AUC % 0.6048 (95% CI: 0.4120-0.8327) » ®ms+ &2 3 07297 H&EFE %
Z 3] 0.8462 0 Bgor 1 v i A  EOR AR E Y hERITY o XA o G

FRC S 0.4545 0 v MOT T - o 0 2

“’JH—

IRV = S SRy
AUC - #4831 0.6294 (95% CI: 0.4412-0.8175) > #rEk % 0.6486 > B
HRE A 0.8077 enF oK > RACR T R T 0.2727

B2 E NP TR Y o HA - 9 AUC 5 0.4810 (95%CI:0.1301-0.8318) >
Brr ¥k 4 05676 0 SR R A u L 0.5714 2 0.5667 - 3] = & AUC + iF
$] 0.6048 (95% CI: 0.3445-0.8649) - #rrF B ¥ # 2 3 0.7568 » £ B 4L 7|
0.9000 > B 7 1 A F FHRARARF HAREL K DER > L HRE LS
iomw’%maﬁWﬁ%&%%&f&%ﬂﬁoﬁﬁiwﬁmc&%’é
0.6571 (95% CI:'0.4253-0.8890) - HFz = 5 0.7297 » ¥R 1 % 0.8667 » #2 @ 57
B 55 0.1429 -

B 3E MR TR Y o Al - S AUC S 0.6643 (95% CI:0.4092-0.8796) >
BrES L 04595 > st iE T 0.8750 0 e dF B MG 0.3448 o HoA] - & AUC -
BB D 0.6979 (95% CI: 0.4412-0.8175) » Ergas 2 3 07838 R | %
0.8485 » B m McA T B F 2 Mg > e AR P K3 02500 - H53) =
B3E PN TR Y AmEE B AUC % i 0.8495 (95% CI1: 0.7236-0.9753) >
BrE% L 0.8108 > 458 (2 5] 0.8710 » o PR 20 #& 2 T 0.5000 -

FHa 2 L8R - AR ES G BN - > AR 7

A WA Z BB S TRk kA TR RS ~ AUC {rsp (21 57 &

2 gl A 3 E PN R TR B EEFRE

# ()~ XGBoost 7f i#].% % 45 1%

o AUC EY WEE  BREE
n 0.5332 0.4865
Al
3l (03014-0.7561)  (03192-0.656) 0% 04615

0.6224 0.7297

A -
(0.4120-0.8327) (0.5588-0.8621)

0.4545 0.8462
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o 0.6294 0.6486
Al =
sl = (0.4412-08175)  (0.4746-0.7979) 2727 08077
dEPRY AUC BrEg RER  FRE
- 04810 0.5676
Al —
3l (0.1301-0.8318)  (0.3949-0.729) 02714 0.5667
- 0.6048 07568
A -
i3l (03445-0.8649)  (0.588-0.8823) 14286 0.90000
o 0.6571 0.7297
Al =
sl = (0.4253-0.8890)  (0.5588-0.8621) 14280 0.80667
ZEPRE AUC b ¥ g SR R
- 0.6643 04595
et
L (0.4092-0.8796)  (0.2949-0.6308) o0 0-3948
" 0.6970 07838
A -
A2l (0.4412-08175)  (0.6179-0.9017) 2200 0-8485
o 0.8495 0.8108
Al =
LES (0.7236-0.9753) | (0.6484-0.9204) 000 08710
% (I )~ #3) = 2" % =% (Confusion Matrix )
SAEAES AENAERNRE L LF EP AR
o Actual
£ -l
T+ 3 ]5
=9 - | 8 |21
N Actual
£ T
§ + 1 4
< - 16 ]2
e Actual
2 + -
T+ [3[4
A - [ 3 127
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—_
Q
~

= 2 | <
- = 2 ’—
- o @ J
=] S =4
e | = e -
X g2 g3 |
1 AUC: 0.533 i AUC: 0.622 z
A =4 & I & I P
L, o o =
=] s = ’—/
<] < | o b
= T T T T T T ° T T T T T T ° T T T T T T
0.0 0.2 0.4 0.6 0.8 10 0.0 02 0.4 06 08 1.0 0.0 0.2 0.4 0.6 08 1.0
1 - Specificity 1 - Specificity 1 - Specificity
(b). . .
o | @« _| @ _|
(=] =] o
224 224 2 24 |
&= z ° = @ i
2 AUC: 0.481 = AUC: 0.605 o
83 g3 33
o | N o | (
= < =] i ]
|
e 4 < | e | A
< T T T T T T ° T T T T T T < T T T T T T
00 0.2 0.4 06 08 1.0 0.0 02 04 08 0.8 1.0 00 02 0.4 0.8 08 10
( ) 1 - Specificity 1 - Specificity 1 - Specificity
e ] Qo ] e "
- = - I
2 < | Lol
S 51 S
o _| © o [
23 £ s £ s
2 AUC: 0.644 2 AUC: 0.697 z I
g 3 = | g = 4
(=] w g @ o
2 o o
S = =
2 4 = e 7!
° T T T T T T =2 T T T T T T 2 T T T T T T
0.0 0.2 04 06 08 1.0 0.0 02 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 08 1.0
1 - Specificity 1 - Specificity 1 - Specificity

B (=) ~OSCCHa#iRHA AR (a) LERH (b) LT ad EpRF (c) LT &z
SR SRR R P 5 R S R

% Bz th s AR Y A R = 328 7 cumulative gain 0 X #- % 8 i
3108 enASVs &g 0k o 3 F > £ H 3 B AP GiE N NASVs B H P ehE4FE P
5 B lnd Pk o )L MR B A SRR R BB T AN 8- HF R
e HA B eh- R o

c\
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Feature Importance by Gain Value Feature Impartance by Gain Valua Feature Importance by Gain Value

Bl (- ) ~OSCCHREFRPWIN=FlEL P d 232+ 48 LFHRF L7 ad&p
REE AT ez EPRY

hadre o BB EE LAY A RMEEEF 08 DASV el (5 ) AT 0 FIRT

5% ASV &7 B H-AIF €48 203 > & 35 asv82 ~ asv388 ~ asv693 ~ asv937 ~ asv1659 ~
asv2522 {r asv3409 o izl & 4F ch ASV ¥

=2

e RS RIS B ER LA BER
A AR B ] R e BT

=
o

i thon H B v AR coAp B o
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Srd 7 EERERG
41 A v BRPEEASFRE
TR AP T ERET HESS BRE (3R N=14 = N=58) et
CATR R BRRRENL () P o BERMHT o AER - ES gl > A Bl R
FALAR o RA 0 FABPRELS DFEFNEFLR cAREL D AT FE S B2 @

FAEFLR (p-value<0.001) Figechd ) (1~3 ) W HAEEFF >~ 2> oLl

<

Ly

(4 8) vilppfgme bty > LF2WT EpRF L3 2F> FaFALE (p-value
<0.001)> ¥EE? ARFOGIEFFI - o R KRG 0 v g2 (p-value
<0.001) 2% jiFis £ F 51w » Pz i (p-value =0.009) o 2 /s 3 BEFLR » FiEER

B R ARSI GIBEF M 2 o IR P R % AT A AT R &

&~ wﬁﬁﬁ&ﬁﬂiﬁlﬁﬂi’k%%{@ﬁﬁxérﬂ%ﬁﬁﬁﬁﬁﬁ%%ﬁ§
A F1F R FEAE - e A BIRE o Rl R B R R

RAFR LB e RARRIFIE > RIET &P ORFHRT Joepip AHT #1285 R 859
B G v R R Araie s o~ i RIS R B R W 5 F E & LT

Bowe 0TS OB R R R AR o gl F R enflal @ A e { BRI 0 s
PEI ELFEREZTEROFEM G

2 (A )T ERAT3FES ERF AT R

PR e

(N=58) (N=114) p-value
£
Tiog (EEL) 52.69 (8.83) 53.07 (9.96) 0.803
pu)
s 6 (10.3%) 8 (7.0%) 0.646
7 52 (89.7%) 106 (93.0%)
LR T, R
I, 10, 111 20 (345%) 76 (66.7%) 38  <0.001
v 38 (65.5%) (33.3%)
AF¥WI EpRF
£ 20 (34.5%) 104 (912%)  <0.001
1 38 (65.5%) 10 (8.8%)
Sl % HIRPFE
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Tiom (L) 7.09 (3.42) 5.38 (3.25) 0.002
FRGCR

& 22 (37.9%) 78 (68.4%) <0.001
4 35 (62.1%) 36 (31.6%)

WS RIIF S g
& 46 (79.3%) 107 (93.9%) 0.009
4 12 (20.7%) 7 (6.1%)

4.2 Alpha % #J+ %2 Beta % {4+ 478 %

195 Alpha 7 #1424 4755 % Km > & LT & (711 > Observed {r Chaol 4y %3548
B ¥ A £ > Shannon {r Simpson 1pERIA SR F AL L o v B RS T T £ 5 Lo
Alpha % % B g > 7 # &7 - 2 (KREFHEFF ! Dopservea < 0.001, prpaor <
0.001, Psannon = 0-0776, Psimpson = 03127 5 & & * 4F 51 F #5513 Popeorved <
0.001, Dengor < 0.001, Pspannon'= 0:0786, Psimpson = 0:3165)

(a)

Observed Chaol Shannon Simpson
p<0.001 p<0.001 p=00776 p=03127
400
400 4
0.9
300 300 _
0.8
3 . b
200 200 0.7 *
°
100 100 0.6
o
4 0.5
Death Survival Death Survival Death Survival Death Survival

Five year survival B Death Bl Survival

(b)

Observed Chaol Shannon Simpson
p=0.001 p<0.001 p=10.0786 p=0.3165
400
400 4
0.9
300 300 )
0.8
3 i .
200 200 0.7 i
i e
100 100 2 0.6
L]
L]
4 0.
Death Survival Death Survival Death Survival Death Survival

Five year survival B Death Bl Survival
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W (A)~7E#BEFHED 2R K Alpha 5 B4R £ 2 (a) REFHFF (b) R
TIRTFF P TS

A3PFRERLELS1TES

i Beta SHRPEAFTE > FEIR (1) 285 I APEFRAHLTEFREA
A4 UniFrac 2230 b Rppfpant 8 > T B3R R8 T F{dr- Ba Hikd e
FHEFNLE (REFHEFF | punweightea < 0.001, peanperra = 0.0032 5 e + 3 F1+
2% N F1F C Dunweightea < 0.001, Peanperrq = 0.0032 > B =t fcd 5 9999 = ) o @ A
4o UniFrac JEd: B R A 5 B8 F £ & (12 * 3 %1% ! Pweightea = 0.1996 5 i + 4§ 7]

389 6 T3 Peighrea = 02015 0 & E#eF 5 9999 % ) o

>

(a) Unweighted Unifrac Weighted Unifrac Canberra
p=<0.001 p=0.1996 p=0.0032
. .
0.2 5 0.2 5
£ 01 3 T ol
= e & 00 i
a 0.0 Yo M o 0.0
< < <
-0.1 02 -0.1
.
0.2 Z . -0.2
0.2 0.0 0.2 0.4 -0.2 0.0 0.2 02 0.1 00 01 02
Axis.] [7.1%)] Axis.1 [14.5%] Axis. | [2.6%)
Five year survival - Death - Survival
(b) Unweighted Unifrac Weighted Unifrac Canberra
p<0.001 p=02015 p=0.0032
.
0.2 s ¥ 0.2 0
Fol g F ol
= 0 2 00 o
o 00 . o o 0.0
< < <
0.1 02 -0.1
.
0. a 5 -0.2
0.2 0.0 0.2 0.4 -0.2 0.0 0.2 -0.2 0.1 0.0 0.1 0.2
Axis.l [7.1%) Axis.l [14.5%] Axis.| [2.6%]

Five year survival -~ Death -=- Survival

M (4) 7 #@EF %% 24 Beta 5 fiitdpih £ 8 () REFHEFF (b) &2+
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BA EREE S 4B (1) (a) (b) #f1 » AR FEFF foir + 75
2 ¢ 4 B+ X 5 hE B Y Actinobacillus ~ Klebsiella ~ Peptoniphilus ~ Prevotella §
Veillonella . I # 15 5+ = hle W 358 ¥ 8 4 > @ Rikenellaceae RC9 gut group v
Staphylococcus P38 F > o wiptfr ® A FF (HFEfeps) sam| (L) (b) ¢
FTH 2 BF R ¢ 45 Anaeroglobus ~ Chelativorans 4= Corynebacterium o & Ffa R & ¢
el (L) (c) (d) #r7 > afE FHFF foied FFFF 2 7 4 FF Pfcd| P £ 5 5
A3 3 ® o & W & Lactobacillus mucosae ~ Olsenella_sp._g._Atopobium
Prevotella_multisaccharivorax » i&¥ FjfE 'y w1 £ {67 = e w ¥ F R o IR
PAFG (Egpfemw) B (H) (d) ¢ oo R R F RS 45 Anaeroglobus

geminatus ~ Lactobacillus mucosae ~ Porphyromonas like sp. ~ Prevotella aurantiaca ~

Prevotella melaninogenica ~ Prevotella multisaccharivorax 4 Prevotella salivae -

a b
@ ., ®
4.5 9
Genus
4.0 Genus o 8 o
o e « Agtiskiciis 2 g « Actinobacillus
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