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Introduction

Gastrointestinal microbes help hosts 

maintain physiological stability, promote 

growth, and control disease

Can microbes be precisely regulated 

to change towards a desired state?

Fecal microbes transplants, synthetic 

microbial communities, gene-edited 

microbes, phages, nanomaterials, and 

other novel microbial regulatory strategies

Accuracy, stability, safety, economy 

optimization strategies

What limits their practical application 

and how can they be solved?

Selecting regulatory windows, analyzing parameters to 

identify biomarkers, and monitoring the GIT environment

How can other microbiology knowledge 

aid microbial regulation?



Highlight

Figure 1 Targeted GIT microbial regulatory 

strategies and their characteristics

Emphasized the necessity of 

targeted strategies in regulating 

GIT microbiota.

The precise regulation strategies 

for GIT microbiota include FMT, 

SynComs, GEMs, phages, and 

nanomaterials, all of which have 

been individually reviewed.

Equipping these strategies with 

more microbiological discoveries 

will help improve the precision of 

selecting intervention timing and 

microbial biomarkers.



Targeted Regulatory Strategies for GIT Microbiota

Many factors influence GIT microbes, and in addition to 

genetic and environmental factors, antibiotics, probiotics, 

prebiotics, synbiotics, and postbiotics have been developed 

as modulatory strategies.

Genetic, environmental are difficult to control; antibiotic use 

may lead to dysbiosis; the effectiveness of probiotic 

products is not stable; simple supplementation with 

probiotics is difficult to accurately regulate GIT microbiota

FMT

SymComs

GEMs

Phages

Nanomaterials

Mechanisms

EffectivenessSafty

Clinical 

effects

Optimization 

stratsegies



Targeted Regulatory Strategies for GIT Microbiota

Figure 2 Microbial regulatory strategies can maintain GIT homeostasis



Optimization of Targeted Modulation Strategies for GIT Microbiota

Microbial modulation strategies need to be further optimized 

to improve precision, enhance stability, ensure safety, and 

reduce time and economic costs.These efforts will provide a 

solid foundation for their eventual widespread application.



Leveraging Microbial Knowledge to Aid Targeted Modulation Strategies

Figure 3 Support methods for regulatory strategies



Conclusion

❑ This article explores the possibility of using targeted GIT microbial modulation strategies to 

promote host health and reviews the mechanisms, effectiveness, safety, and clinical 

outcomes of these strategies. The study suggests that fecal microbes transplants, synthetic 

microbial communities, genetically engineered microbes, phages, and nanomaterials are 

expected to be the next generation of GIT microbial modulation strategies.

❑ Optimizing the effectiveness, stability, safety, and economics of these strategies will help to 

apply them in real-world situations for targeted impact on GIT microbes.

❑ Cutting-edge microbial knowledge will aid in the use of regulatory strategies such as 

selecting microbial regulatory windows, identifying marker microbes as regulatory targets, 

and monitoring the GIT environment to capture regulatory timing.
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iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking 2/161 in 

the microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to 

Nature Biotechnology, Nature Methods, Nature Microbiology , Nature Food, etc. Its unique features include video abstract, 

bilingual publication, and social media dissemination, with more than 600,000 followers. It has published 220+ papers and been cited 

for 5600+ times, and has been indexed by SCIE / WOS, PubMed, Google Scholar, and Scopus.

“iMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Nature 

Communications, Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. All contributes are welcome!
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Publisher: https://wileyonlinelibrary.com/journal/imeta 
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