ERET-WAEYARRE TR Y HE-E A ES AR
AR EIER

442!, Frederick Clasen!, Fernando Garcia-Guevara!, Sania Arif2, Robert Schierwagen?, Gholamreza Bidkhori!, Michael Praktiknjo2, Maximilian
J. Brol?, Frank E. Uschner?, Florence A. Castellia®, Nicolas Pons*, Benoit Quinquis*, Nathalie Galleron*, Kevin Da Silva*, Christophe Junot?,
Debbie L. Shawcross®, David L. Moyes!, Rajiv Jalan®’, S. Dusko Ehrlich®, Vishal C. Patel’, Jonel Trebicka®”, Saeed Shoaie!-!10*

LREHEEZE, FR. ORESMERZEZER, BE-HEDEAEEERSL, EERZ SEL 9RT

2 BRET R F AR B B, EE RETF 48149

SER-FREARFE, CEA, FEERKLY. RmS5HEMRE, BRAYSHAEIT, MetaboHUB-IDF, JEE Gif-sur-Yvette 91191
‘BB FEHEEFEAY, INRAE, MGP, 3%E Jouy-en-Josas 78350

SRBEEFR, £oRFESEFER, RESHEDRZEZFE Roger Willams FHRFZAT, EERZ SE5 8AF

S BHAFERE, HIESEARENRTRBMRA, Royal Free RX=/Z, Rowland Hill Street, Hampstead, ZEE{EZ NW3 2PF
TEON M RBMRESS (EFCLF) , AIMFEETH 08036

8 RBRFEZFPTE Queen Square HEREMRFTIGKR SEHARZR, EKERZ WCIN 3BG

‘EREKRFE, EEEBRESHRER, HEREE 5230

O Biruni KZEEFREERGEY S, TEHFHTIEA/R 34015

Y1 Jin, Frederick Clasen, Fernando Garcia-Guevara, Sania Arif, Robert Schierwagen, Gholamreza Bidkhori, Michael
Praktiknjo, et al. 2026. Integrative host-microbiome modelling uncovers the implication of oral-gut translocation in

advanced cirrhosis. iMeta 5: €70131: https://doi.org/10.1002/imt2.70131



https://doi.org/10.1002/imt2.70131

[

Healthy Cirrhosis

A
B N

Oral microbiome Oral-derived taxa
(Streptococcus,

Veillonella, Prevotella)

Gut lumen

| Microbial metabolites
| (e.g., SCFAs, BAs, indoles,
TMAO, phenols)

Q O @
e © e @
@ & o

Gut microbiome Gut microbiome
(Healthy) (Cirrhosis)

)y

Concept summary

Gut-derived P *0, Cirrhosis is associated
metabolites reach _y, “* with ‘oralisation’ of e

circulation

O fE-fpiE = 4715

O R=3RIBERIZHE (20 Streptococcus,

Oral-gut translocation
drives metabolic

&
the liver via portal fy)i ' Q the gut microbiome Q dysre.gulatif)n
o )

and liver injury

Oral bacteria
translocation

—

A TSI BB AR EE TRIR T A7 HY Veillonella, Prevotella) 7ERTiE{LEEH

K=, F 7 FEE TR R XA GBS E B rREESAE

AT EBR.

BEEE A S OfR{k” (oralisation) ,

Functional impact

o-j ) Altered metabolites
[€:¢) Bile acid remodeling

@ Inflammation

4%, Fibrosis progression

W Hepatic decompensation

Research objectives
I.EM Metabolomics
Microbiome profiling
& Mechanistic validation

. Disease association

Understanding these mechanisms
may reveal novel biomarkers

and therapeutic targets in
cirrhosis

MrR=aS5WREIR
BRl, XMEESMNBEDANEZHNREE

RAKRIA . AFIR SR A
Bt B RS XA A M R BE B R B

AL




<)

Microbiome

.‘ Oral-gut microbiome Oral-gut reactobiome
| ‘ /‘J,f’ N7 “"u_.\%}‘ / /r' = N E’K‘-.I‘.‘.

: p ' et Aot
N [ ¢ o0 / >\ [ ¢ l .\
E’:gz' ‘ - : -1, w‘: ﬁ% ‘4 - I( =] '\‘\ E%‘ ‘\’\' \

Translocation species

‘ \ 7 - < \: / \ / L 4
Oral-gut N 4 N A Microbial metabollte
translocation Metabolic convergence Reactobiome profiles production
Veillonella, 8 2
Prevotella, e DGMDy OGMDY
Streptococcus

Host metabolism

Brain Muscle

N _//J‘
Oral-gut SrEEEEeTs B
translocation " \ —- Liver | :
o\ : > B-oxidation @ > Carnitine Shuttle

Veillonella, 5% =
> Redox metabolism > Glycolysis > B-oxidation PR

Prevotella, @®
Streptococcus > Acylcarnitine turnover > Lactate production

Microbial acetate-ammonia production may influence multi-organ
metabolism in cirrhosis.

EFRRN4 (reactobiome) EY 3R B
EHEATEREEN, OR-ERISETNE
ZArERE (OGMDTBE)

HEFHI6NMBEEBHEXYI (IMSPs) |
Z{X-OCGMDEEFER, HMNATESH
FENE N, FNFBEIERNLLE

REE/KFGSMMAZRIZRHE: {£-OGMD 44
BHPRAENEESREEREMA, ZERE
MY (BEMERHES) PEREIH

BERGEEIN: BEYRENR-ZBKR NI
R ZaRERWESD (. K. ALR)




BTN RE I #E [

: Ca(t;a‘:iggeue — _  KEGG ’1 \ :
: . Taxaonomy MELD :
1 Healthy H . q E Gene Count Table Severity associated metabolic patterns !
: C) Saliva Faeces — - % d\ i <,:"-> :-1- E EEX“J‘E’J a He_% *¥_2&&}i}3—'ﬂ (Rea ctob|ome) ﬁ*ﬁ
: (n=109)  (n=146) Metagenomics Q/\ /\" \"i‘/ —=E X
e Rea“‘“’""“e i) S L - MRS ENMOE (BR) SHEZERAKR
o e r‘_a’é“gi‘ﬁé_ | CfSoverly Features ! « R4 (Reactobiome) : HMEYERRBBHRETRY
(A) (B) £E > RMAEBWEDRENTIEHE T,
1.00 1.00
|
0.75 0.78 Severity group L
5 5 Heatty (E) Kruskal-Wallis, p=0.031  (F) )54 )"- iﬁ);?g ngﬁfﬂz E& % =3
‘% 050 S 050 Mild severity (< 8) g %9 @® High-OGMD Low-OGMD
< £ Low severity (9-14) @ 075 S = =t
E E . Moderate::verltyﬂs 24) % (% [ ] (] ¢ l_l_% [F_FXE%;kt-LRjJJHjs%qJ% &EZ;FU (G ret01_3) EFDZ
I sty 29 Y VKL FORREE (O-etol-2) , FERAAAEMELDIES
5 5 =1 %0 =B N BMIgZn
0.00 NN 000 N % § \ = )b*%J%F ﬁ 1/(%)2 %zﬂ&%ﬁ EFD r]
G-reto1 G-reto2 G-reto3 O-reto1 O-reto2 o Q04 -
Gut reactotype Oral reactotype g 0.25 t g
E T |
=) Eo2- _La_ -
(C)  Kruskal-waliis, p=56e-07 (D) Wilcoxon, p = 0.012 L ] 1131 ES R®=0.14 p=0008 _ .
N 2oboe | -on, § §E8%¢ OGMD TF#2 7 O BBl B B #4
=T ¥ T84 4 3 MELD
" 0.00016 g 3 gz * OGMD: E-TBray-Curtisff®, ATHE0RSHER
. ) : NHAER.
g g - OGMDMZER=EREES T, ¥}HSMELDIFHER
20 % ﬁI\ *H 9é o
) . ETSEAMNEE BEENS HHOGMD5IE
10 OGMDW2H
T Gutreactotype. Oral reactotype B 1. BB 5 B R CUBE- 73 R R 40 3 BB B 404




Paired cirrhotic

S

20 -0 0
PCoA 1

Oral-enrio
MSPs

PCoA2 (11.19%)

Oralisation
Species

Single Species
GSI\fM ‘

‘ . Oralisation
— g

Y 4
L
[ i
bV o
[é 4

Commensals

Estimates
metabolism

Species predicted production

1 Up
1 Low OGMD
N

Abundance (16 tMSPs)

-04 -02 00 O
PCoA1 (58.1%)

L]
=-0.868
p = 5.08e-06

Saliva
Faecal

Low-OGMD
High-OGMD

[ 1)
ow

I

:: —log,(p value)
1| @05
': ® 1.0

' 1.

! 2.

1

1
.CDHB Nitric oxig

Abundance (16 tMSPs)

1. OfE-fHE T AR M E IR B X AHREL 4T

0 10 20
Log, fold change

) ER: REHBAHRT OR-FHERBAXEHAE ESHESNOL AE

ARz -FiE#ZEANHEY (tMSPs)

. Hi}#%OGMDEE%ﬁi#Ha&
- OfE-pEetERE, tMSPsEEiS

- HR-OGMDEEZEMNHEREBHESRH 2RSS FENYTH

GSMMARHFMF SENOE R BE A

—SMEERESH (Wilcoxon#$s, p<0.05)

« ETERARERSRE (GSMM) #HiTBEF &0
©  S526TERPEHERMELLIMSPsRILH EE ESHNEM




ARIRBFATHRERR B L =R RERE

)

(K) (L)

Fluxvalue \iionelia rogosae] X Veilionella atypica | T Prevotella denticola]
(mmol gDW-' h") . Prevotella denticola {8————1— ifi i
Veillonella parvulad X = ) Bifidobacterium longum-: T4 ®
Veillonella atypica4 Escherichia coli  I—-— unclassified Leptotrichia { £T—F ®
01234 o . Bifidobacterium dentium- 3} o p ;
unclassified Veillonellad \mssified Veillonel! i Veillonella atypicay =@
; infiad unclassified Veilionella 4 - e Lachnoanaerobacuium orale I1— Diet
unclassified Leptotrichia Veillonella rogosae
Strept livarius X X 9 [ Haemophilus parainfluenzaede ({5 UK_avg_FBA
replococcus sailvarius Prevotella melaninogenica {2 unclassified Veillonella] «mi— —AVE
Prevotella salivae- Egaertheila lenta o UK_avg_FVA
) ggerthella lenta {0 Streptococcus salivarius =} °
Prevotella melaninogenica{ | EEE I Bifidobacterium breve {ZIz1 Bifidobacterium breve {3 HFD_P

Prevotella denticola4 - - Haemophilus parainfluenzae {=IF Veilionella parvula{ @ HFD_O
Lachnoanaerobaculum orale X X Veilionella par\_/ufa i@ Veilionelfa rogosae {o- HPD_P
Haemophilus parainfluenzae- Prevotella salivae 1@ < Escherichia coli{s - HPD_O

Escherichia coli X unclassified Leptotrichia 3 Prevotella melaninogenica- ¢
Eggerthella lentad I Streptococcus salivarius 43 Prevotella salivae |
Bifidobacterium longum- X X Lachnoanaerobaculum orale 4¢ Bifidobacterium dentium{ag
Bifidobacterium dentium- I Bifidobacterium longurm -8 Eggerthelia lenta{s o
Bitidobacterium breve { || GzGTR ) 0 5 10 15 0 10 20 30 40 50
BT Estimated NH, production (mmol gDW-' h”") Estimated acetate production (mmol gDW-! h1)
Gut Oral Gut
(M) Veillonell. (N) . . .
eillonella rogosae unclassified Leptotrichia Prévotella denticola
Veillonella parvula e - %/
Veillonella atypica - Bifido jum Escherichia coli
unclassified Veillonella| X X ‘
unclassified Leptotrichia X Increased with MELD | '
Streptococcus salivarius 04 Veillonella’ro . s e Eggertheila lenta
Prevotella salivae X 02
Prevotella melaninogenica 00 (

Prevotelia denticola X ’ Haemophi B .
Lachnoanaerobaculum orale X 02 paramﬂuen ae Bifidobacterium longum
Haemophilus parainfluenzae 04

Escherichia coli - Decreased with MELD | ’ "
Eggerthella lenta- X
Bifidobacterium longum Veillonella at g Prevote, elaninogenica
Bifidobacterium dentium | ‘
Bifidobacterium breve ‘ 5‘ |
High Low High Low MELD Veillonella la Prevotella salivae
OGMD OGMD OGMD OGMD & ‘ ‘

Relative Abuni

0.000 0.025 0.050 0.075

Relative Abundance
0.00 0.01 0.02 0.03

&

o Lachnoanaerobaculum
Streptococcus sahvanlkls orale

unclassified Veiilonella

1.0 f2-BE IR AR R AR A REHAR I D T R FE AT

FERAEFRARRFHTEAREN

- BEERNMET 16MMSPshBFI3MAEERAEMES, #F
MRRBER TER—EL

- BTERANBNRARBEREN!.

ZER A= REERE X

o SAMMSPsAIEIRT=4ER S R
EEEHIELS: > BB E8mE
SalliE, A8 EiHRiE

LI

YRS > TTRENNE

FRREBIEAXRBNMERAR

« V. parvula 1 V. atypica 7Ej5iE £ E SMELDES 2 IF4E%
s HEFRMESTER — AEREERSEEE, MO R4AR
— ENEERSHNREMES



) ERN: BEABHERIE T AL REME YR EE A

(A) A GSMMig

—————————————————————————————————————————————————————————————————————————————————————————

Community GSMM Introducing translocation species
0q O

Lo i .+ BT ARREOGMDAA = E & SR Mg SRy
SR m ﬁé?;;%@ translocg}(lj:r:nsgpecles E ¢ 1R‘OGMDE$/§EP@ 5/\tMSPS'ﬁEj}'ﬁE ﬁkJ\
> gg ;: !

 5-OGMDE%EF{NEE1MMSP

~a Top 15 abundant MSPs g
High- int-
O(IBQMD Connitorgler“ir?gsed NH3 NH, Predicted increase NH; TTT
_________________________________________________________________________________________ |
(B) Predicted community production (©) Predicted NH, in communities 1EEOG M Dﬁ%ﬁﬁiﬂ H:Il E 1= E(]ﬁ'—i Noiﬁiﬁg jj
] High—-OGMD Low-OGMD
= B del 10.73 {13.18 =
é T 2 / E unc!assiﬁedalf;ﬂr;;eneq 510.73 E 332 * ?:E*H H =] %g/\] ﬁ’_-'_‘/iq:—r _PD@_QHE$ 7 E/] ELF% E*H é‘ .
;?% “ T g Bidobactorum brove 073 —— oy - {K-OGMDES%: :M—|URENFS, HREMER
% Q Community model 2 Haemophﬁ\c//s_;’oaraj;?ﬂuenzie i10.73 i 22:3 * TEHT’f‘%iﬁi EE g 7Itill‘l_jﬁ Ij] ﬁlé [’ﬂ l/X :ﬁ’[‘%ﬁq jl‘] EF' o E/‘] Ij] ﬁlé $'§ 7;5
52 & High-OGND O Steptococous salarive W07  CERTI "
BE Low-OGMD ° Prevotella denticola =10 72 : 3319 COmmunity
<, D el salvac BIOT e r'gh gg:;’ - __________________|
S Pprevotelia melaninogenica 0 1 114.13 o .
o s o s RAMT: BEXHMSPs AR BIEUS 1

2 o O o o Z Z 2 Bifidobacterium jongum 0 ! 0o

s T &8 £ 3 § % 2 Veillonella atypica o2 0 \ \

N el ogoses 8 0 © BEBMMSPEI NERKESEER: 7 /5-OGMDE %,

[ra} = unclassified Leptotrichia — N —~ N

= Lachnoanaembacuﬁlm orale -I10.73 0 E 10/16/]\tMSPSE_I_?IEEI%§ﬂ':Ek, ?’:EI%OGMDE$;’§EP %2 urﬂ

0 10 20 30 0 10 20 30 7
NH, production i)( J

(mmol gDW- hr) « FRIPERFRERMEAOEKEREDES: IINEFE (%

BHE) RGN E A8
2. FEERAMEEEE NN R R 2T ) La




0.8
Sﬁj II III III Prevalence in ACLD
UDZ 7]

Butyrylcarnitine
p-Hydroxyphenyllactic acid
Phenylalanine

=1 Hydroxycaproic acid

Hydroxypentanoic acid
Guanidinosuccinic acid
Pyridoxic acid
Pantothenic acid
N8-Acetylspermidine
Hexanoylcarnitine
Phenyllactic acid
Acetamidobutanoic acid
Hexoses

Hexose alcohols
N-Acetyl-aspartic acid

1
1
1
1
1
1
1
Kynurenine 1
1
1
1
1
1
1
1

| Succinate

Citric acid/Isocitric acid

= Indoleacetic acid

Hexadecanedioic acid

(F

= Hydroxy-methoxyphenylglycol sulfate

oo
s835%
g§=5¢
B2ESH
35333
s
2238
o 53
2
2 w
=
g
g
I

©
sSg§
= D
= I~
5883
o

s5£5
T =
2558
Q o
pgwy
“s 2
&
(7]

£
3
5
b~
£
]
2
[}
]
©
g
£
o

Streptococcus

Decanoylcarnitine
Cystathionine

p-Anisic acid

Thiodiacetic acid
Dihydrothymine

= Lactic acid
N6,N6,N6-Trimethyl-lysine
= N-Acaltylglycine

N-Acetyl-tryptophan mo

Phenylacetyl-glutamine -0.2
Tartaric acid I *g -g

N-Formyl-methionine
Threitol

Pseudouridine

Orotidine
Hydroxyphenylacetic acids
Methylimidazoleacetic acid
Indolelactic acid
N-Acetylneuraminic acid
Pentose alcohols
Galacturonic acid
Glucuronic acid
N-Acetyl-phenylalanine

~—

log,FC atammonia = 0 (cirrhosis vs normal)

Genenc liver

n
o

-
o

1
-
o

-20

Expre55|on data

SRA: MIPAFIGUESTEE DR ERBEHERD

Metabolic modelling of human liver host

SN 4

Ge Liver

Constralnt based
modelling

Varying levels of
H3

Healthy and
cirrhosis GSMM

urea, ornithine L7
fructose. leukotriene B4 i
pyruvate L’
‘DHA x.
Iéryptamine A EPA
omega—3—airachido,nic’acid
(9Z, 122 152 1582 2412)—TPA myrlstlc amd

palm|lo|

nervi n:actd 3-hydro;
Methionyl-, Arglnyl Leucine
ela) date

—-L-kynurenine

(7Z)-octadecenoic acid

55 MethyI—THF OZ‘Z 9Z,12Z,15Z,18Z)-TPA
betaine, o‘tonm
—1 Ieukotnene A4
,’ hlstamlne

7 . -
L’ octanoic acid D-glucitol

-20 -10 0 10 20
log,FC at ammonia = 5 (cirrhosis vs normal)

Impact on host
metabolism

g,FC (100 vs 0)

Muscle lo

i Metabolic modelling of human brain
and muscle tissues

Constraint-based

modelling Impact on host

metabolism
Brain GSMM

Varying levels
of NH,, Acetate

4| Muscle GSMM
| e e e e e e e e e e e e — -
: o uracil I
guanine octanoic acigl’
¢ e
20 O-—aceétylcarnitine P
.
DHA e
: .
| .
. : ’
10 5,10-methylene-THF: hexapic acid
11—-dehydro—thromboxane ,Eié
5. urea 2- hydipxybutyra L-lactate
cis—gondoic acwj F 34 physeteric acid
/,’ H
-10 y L - arach|donate
7 |
’ &
’r’ PC-LD pool:
d 1 b
-20 ”f ‘creatlne
. : UTP
uridine!
-20 -10 0 10 20

Brain log,FC (100 vs 0)

& 2. IRSZBAFIRIIGIEDHT I 8 EAARE RENMRCEHREAGE R DT

7 BAFIEIUE: tMSPsEYFILTE

T <7 BAFI R 46 M2 11/16 MMSPs
* V.parvula 5 V. atypica RFE SR HE
« tMSPsEE5& R XK & K E RS IEENR T

mEREHEF: REMRAEIESR

e V. atypica 5IMEIEIARR (guanidinosuccinic acid) BZHH*X >
TR AS RN THRESY
o MRS EHIE X FMSPSHRIHTIUNZE R, HiIR A S

FREERHIRE: s BRH S SEALERENER

RN SURBURINR M T BRATBRUE L SB-A LR, SR
R, AR (ROS) BRREESIER

R ERE SR '3%442 E R e

BENAREER: £5RE8N
HERSZBASFHT RARILBRERSEM FRHER2-2

ETR50-ZBAEAS.
© WAPALRRIE ARFRBELR, ET2SEREEN

RENIE R K1




B

-

O &RNH (reactobiome) #r3kAB: BEFE/HRE, ORShEMEYMIGEERTER, Hizaé
P 7 T EERFIBMI

0 HEFI6NEBHEXDI (tMSPs) |, EREAFEATSESNOE-FHENEEREX, R
RN EARERRFH THERERNE S ZRAEE ]

Q V. parvula 5 V. atypica {E R FERARE, EtMSPsHAEE XB, HEESMELDIESHEX, A
ERENRENE

O BE R B ~R-OCMDH AN TR A MAEREEEITS, ZERSIRIZ S8R SE
F—H, FEHRGMERHEEN

O BEZREEE (. & IR) W F-2BRAHRETIERNESREHESN, BFER-FALE
5%, AURRNATERARRR

Y1 Jin, Frederick Clasen, Fernando Garcia-Guevara, Sania Arif, Robert Schierwagen, Gholamreza Bidkhori, Michael

Praktiknjo, et al. 2026. Integrative host-microbiome modelling uncovers the implication of oral-gut translocation in
advanced cirrhosis. iMeta 5: €70131: https://do1.org/10.1002/imt2.70131



https://doi.org/10.1002/imt2.70131

iMeta(%): EYPMEFZTREBEERES

i /%0,
= > Ll
4 v Science
WILEY %

iMeta (=)HHIZBARFZHEZ EEER, XNirCelllvEM/EFIAT, EHXPCIFFEREER, RS
2R . T EMLERIEFS. ©#SCIE,. PubMed& %, B EmETF(IF)33.2, (54 EkE65, M
E&ES5 pXFREYFIXTop, CNSEMRERIFE, INFEFN21K, RBELFRPMNEETX.
iMetaOmics (%), EAIF>15XHRNC/SANEYIEF L EHT], E4ESCI. PubMed%FI*%,
iMetaMed (ZEZ)EMIF>15MEZGESHIT], WilliLFs!

F T1: http://www.imeta.science @ office@imeta.science

H kk#t: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2
&H-"*'A:'_' iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 .9 = ¢ i
XA : https://wiley.atyponrex.com/ g 25K ¥ iMeta

iMetaMed: https://wiley.atyponrex.com/journal/IMM?3

WILEY ZEEy

WI L EY 5cienc°e Wl LEY



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2024
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://www.bilibili.com/video/BV1UgYXzwEir/
https://mp.weixin.qq.com/s/6V6HJG12tNDdphcIWXW4QA

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10

