Integrative host-microbiome modelling uncovers the
implication of oral-gut translocation in advanced cirrhosis
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The liver is directly exposed to gut-derived
metabolites via the portal circulation, making
it highly sensitive to microbiome metabolic
shifts in cirrhosis.
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Oral-Gut Translocation

Oral bacteria (Streptococcus, Veillonella,
Prevotella) are found in the gut of cirrhosis

patients — 'oralisation' of the gut microbiome
during disease progression.

Functional impact
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Research objectives
I.EM Metabolomics

Microbiome profiling

& Mechanistic validation

. Disease association

Understanding these mechanisms
may reveal novel biomarkers

and therapeutic targets in
cirrhosis

Knowledge Gap & Objective

The metabolic consequences of these cross-
site microbial invasions remain largely

unexplored. We investigate the functional
impact of oral-gut translocation on
metabolism and hepatic disease.
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Microbial acetate-ammonia production may influence multi-organ
metabolism in cirrhosis.

Reactobiome-based profiling reveals progressive
oral-gut metabolic convergence (\, OGMD) with
increasing cirrhosis severity

16 translocation-associated species (tMSPs) are
enriched in low-OGMD patients and predicted to
have elevated ammonia and acetate production

Community GSMM confirms ecosystem-level
amplification of NH; in low-OGMD microbiomes;
validated in an independent cohort with blood
metabolomics

Host metabolic modelling predicts multi-organ
metabolic stress (liver, brain, muscle) driven by
microbial ammonia-acetate burden




>)§esults 1: Oral-Gut Functional Convergence with Disease Severity
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Figure 1 Reactobyping and oral-gut metabolic distance analysis
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Paired Oral-Gut Samples + Reactobiome

Dataset: paired oral & faecal metagenomics. Reactobiome: the
collective metabolic reaction repertoire encoded by the
microbiome genes — captures functional capacity, not just
taxonomy.

Reactotypes Stratify Severity (Unsupervised)

Three gut reactotypes (G-reto1-3) and two oral reactotypes (O-
retol-2) identified by unsupervised clustering. Both track MELD
score severity gradient, independently of age and BMI.

OGMD Decreases with Severity - Functional Convergence

OGMD (Bray-Curtis dissimilarity oral vs. gut reactobiome) shows
stepwise decrease with severity (p = 0.031). Negative correlation
with MELD (R2=0.14, p = 0.006). Patients split at 75th percentile
- High/Low OGMD groups.




Results 2: Translocation Species Predict Elevated Ammonia & NO Production
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tMSPs: species more abundant in low-OGMD patients in both oral
and gut microbiomes. Abundance significantly negatively
correlated with OGMD — the more convergent, the more tMSPs.
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Figure 1 tMSP identification and GSMM simulations
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Results 3: Ammonia Production Across Diets, Co-production of

Acetate & Veillonella as Hub Species
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Figure 1 tMSP GSMM simulation and abundance analysis

NH; Production: Robust Across 13/16 tMSPs & Multiple Diets

FVA confirms NH; production feasibility in 13 out of 16 tMSPs. Consistent
NH; production estimated across UK average, high-fibre, high-protein,
omnivorous, and plant-based diets.

Acetate Co-production & Clinical Relevance

Five tMSPs (including Prevotella denticola, Veillonella atypica) co-produce
NH; and acetate. In alcoholic cirrhosis, circulating acetate reprograms the
gut microbiome and may exacerbate hyperammonaemia, amplifying
systemic metabolic burden.

Veillonella as Network Hubs Correlated with MELD

V. parvula and V. atypica gut abundance correlates positively with MELD
(FDR<0.1). Co-abundance network: these two Veillonella spp. have
highest degree — central hubs — and high predicted NH; production.



‘ ) Results 4: Community Metabolic Modelling — Ecosystem-Level

Amplification of Ammonia
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Figure 2 Community GSMM reconstruction and modelling



>))2esults 5: Independent Validation & Multi-Organ Host Metabolic Modelling
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Figure 2 Validation cohort analysis and host tissue GSMM modelling

Validation Cohort: Oral tMSPs Detected

11/16 tMSPs detected in independent cohort. V. parvula and V. atypica
show high prevalence. tMSP abundance co-associates with metabolomic
signatures of altered nitrogen and mitochondrial metabolism.

Portal Metabolomics: Evidence of Systemic NH; Burden

V. atypica significantly correlated with guanidinosuccinic acid (marker of
ammonia overload). Provides independent support for predicted
metabolic activity of tMSPs.

Liver GSMM: Enhanced Fatty-Acid Oxidation & Redox Stress

Cirrhotic liver model under increasing NH; uptake shows marked
upregulation of FA activation, B-oxidation, oxidative phosphorylation, and
ROS detoxification — indicating intensified energetic and redox demands.

Brain & Muscle GSMMs: Systemic Consequences

Under elevated NH; and acetate: brain model: ™ lactate production;
muscle model: 1 2-hydroxybutyrate and O-acetylcarnitine. Both tissues
show increased carnitine shuttle flux — systemic energetic stress and
redox burden.




Summary

O Reactobiome profiling reveals progressive oral-gut functional convergence with cirrhosis
severity, independent of age or BMI.

O 16 tMSPs are associated with higher oral-gut functional convergence in advanced cirrhosis;
GSMM predicts significantly elevated NH; and acetate production across dietary contexts.

O V. parvula and V. atypica are hub species interact among tMSPs, correlated with MELD, and
with predicted ammonia production.

d Community modelling confirms NH; amplification in low-OGMD microbiomes; consistent with
portal metabolomics in independent cohort for its systemic impact.

0 Host modelling (liver, brain, muscle) predicts multi-organ metabolic stress, with predicted
increased [-oxidation, ROS detox, lactate — a potential microbiome-driven systemic burden.

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

eeeeeeeeeee

iMetaOmics

Volume 1+ Issue 1 = 2024

=,

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF)
innovative and high-quality papers with broad and diverse audiences. Its scope is similar to Cell. The average citation is > 40 in 2025,
similar to Nature and Science. Its unique features include video abstract, bilingual publication, and social media with 600,000
followers. Indexed by SCIE/ESI, PubMed, Google Scholar etc.

“iMetaOmics” launched in 2024, indexed by ESCI, PubMed, Google Scholar, with a target IF>15, and its scope is similar to
Nature Communications, Science Advances, Advanced Science, Nucleic Acids Research, etc.

“‘iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Socigty: http://www..imeta.-scie.nce | | R @ofﬁce@imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta IMetaScience imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2 ®
Q. Update

Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 ] ]
iMetaMed: https://wiley.atyponrex.com/journal/IMM3 . ‘ Promotion Video 2026/3/30

iMetaScience



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://scholar.google.com/citations?user=u181x38AAAAJ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
https://scholar.google.com/citations?user=lr2U-zsAAAAJ
https://scholar.google.com/citations?user=lr2U-zsAAAAJ
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://youtu.be/e8qLEQHorV4
https://x.com/iMetaScience
https://www.facebook.com/iMetaScience

	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

