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» The gut microbiota is closely related to hypertension and regulates blood
pressure through different mechanisms

> Previous studies have primarily focused on microbial diversity and abundance
difference

Kan, Gao, et al. Gut Microbes. 2024
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» There are various microbe-microbe interactions, which affect the structure
of microbiome and host health

Culp, Elizabeth J., et al. Cell Host & Microbe. 2023



Results

GGMP cohort study
(6999 participants from 14 regions)
(hypertension n= 2355, non-hypertension n=4644)

MiBioGen pipeline
(reprocess to reduce technical effects in microbiome data)

Abundance of 188 microbial genus
(present in at least 10% samples)

Co-abundance networks and meta analysis
(CClLasso for network construction, random-effect meta)

FDR <0.05

‘meta-analysis

| Co-abu. in hypertension | Co-abu. in non-hypertension|

Heterogeneity of each co-abu. between groups
(Cochran-Q test 12> 75% & P< 0.05)

| 581 hypertension related microbial co-abundances ‘ Ove rvi ew of t h e st u dy d esign a n d a n a Iys i S

Bias of comorbidities Independent replication kf I
(8 covariates) Wo r ow
Differences between hypertension grades
(4 grades based on hypertension severity)

| 82 differ. co-abu. and 21 exist linear associations to severity |

Microbial pathways ass. with hypertension and its severity
(Wilcoxon, Kruskal & Linear reg., FDR<0.05)

| 92 differ. in abu. and 86 exist linear associations to severity |

Indepen. variance Interact variance Ass. to severity
(y=a+b) (y=a+b+asb) (variance from interact.),

Microbial interactions infulence hypertensition and severity
through their joint contribution to metabolic pathways
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51.6%

positive
co-abu. types

Positive and ngeative co-abu.

(E)

Proteobacteria
Bacteroidetes
Actinobacteria

Firmicutes
Other

phylum

Top 30% genus with significant co-abundances




Results

Hundreds of interactions among gut microbes vary in hypertension
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(A)

phylum
Firmicutes
Proteobacteria
Bacteroidetes
Actinobacteria
Other

order

1 Clostridiales

2 Bacillales
3.Burkholderiales

4 Meisseriales

5 X anthomonadales
6.Chromatiales

7 Alteromonadales
8.Sphingomonadales
9.Caulobacterales
10.Sphingobacteriales
11.Flavobacteriales

12 Micrococcales
13.Corynebacteriales
14 Pseudonocardiales
15.Streptosporangiales
16.Actinomycetales
17.Synergistales

18 Fusobacteriales
19.Methanobacteriales

abu. lower in hyper.

abu. higher in hyper.
abu. non-differ.

Results

Nearly half of the gut microbes display non-significance in
abundance but dominate hypertension-related interactions

(B)

59.7%
(FDR< 0.05)

Distribution of 186 genus involved in 581 hypertension-related co-abu.

non-differ. abu. betw. groups
differ. abu. between groups

40.3% either genus abu. FDR> 0.05

(FDR=> 0.05) both genus abu. FDR> 0.05

differ. abu. both genus abu. FDR< 0.05

(186 genus)
15.7%
{both FDR> 0.05)
52.5%
(C) (either FDR> 0.05)

differ. co-abu.

31.8% (581 in total)

(both FDR< 0.05)

Non-differ. genus involved in hypertension-related co-abu.
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Microbial interactions may influence
hypertension severity through jointly
contributing to metabolic pathways



Summary

J Gut microbial co-abundances differ between hypertensive and non-hypertensive
participants;

J Non-differential gut microbes dominate hypertension-related co-abundances;

 The strength of gut microbial co-abundances is associated with hypertension
severity;

J Microbial interactions contribute additional variance to hypertension-related
microbial metabolic pathways.

Liu, Lu, Qianyi Zhou, Tianbao Xu, Qiufeng Deng, Yuhao Sun, Jingxiang Fu, Muxuan Chen, et al. 2025.“Non-
Differential Gut Microbes Contribute to Hypertension and its Severity through Co-Abundances: A Multi-Regional
Prospective Cohort Study.” iMeta 1: e268. https://doi.org/10.1002/imt2.268
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