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Introduction
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In nature, diverse microorganisms do not act as individuals but rather interact and communicate with
one another in a dynamically changing microbial community, they are essential for the survival of plants
and animals. However, studying microbial populations directly in their natural environment poses significant
challenges due to their vast population size and complex interaction network. One emerging strategy to
tackle these challenges is to use simplified, synthetic microbial communities (SynComs).



2 SynComs and its applications in soil health management
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‘ . SynComs are artificial combinations of two or more
distinct cultured microorganisms with well-defined
taxonomic status and specific functional characteristics.
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. SynComs have broad application potentials in the field
ey @ of soil health improvement, including soil fertility
restoration, soil pollutant bioremediation, soil-borne
disease suppression and soil resilience enhancement.




Q%Principles of designing SynComs to enhance solil health
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Future perspectives

* Developing SynComs with clear compositions and higher complexity to further investigate more
ecological principles.

« Moving toward more realistic conditions, increasing environmental complexity including biotic or
abiotic factors in studies on the interaction dynamics within microbial communities.

* Including strains with different specific functions in one SynCom.

* A reliable predictive model linking soil community structure and ecological function should be
established, which combined ecological theory, basic experimental data, engineering development
strategies and machine learning algorithms to design and apply SynComs.
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B Highlights:
omplex SynComs
2 Vg g)%) 2® e * Reviewed the use of SynComs in improving various dimensions
IS . g@ g R of soil health, including fertility restoration, pollutant removal,
. o > soil-borne disease suppression and soil resilience.
o Bp G i iy
_ \x, "’f S 7 suppression
g A8 % 8\ - - .
-’/ 2 w“\m‘;@'  Summarized a useful set of guidelines to assess and
PN e Z <0 i . . i
wutonctonatiy [N A | ™ understand the principles for designing SynComs to enhance
u nctonall N o l:::l;:lg:: .
- - soil health.
& ST\ = = Soil resilience
\\‘5‘§:,\\<‘Q & & L D  improvement
2 Q"o - < &
s\ - 5
4747 o Soil health 3 | o
gy « Discussed the next stages of SynComs applications,
b Microbial . . ; . I
S interaction including highly diverse and multi-kingdom SynComs
OO, ; o 57 targeting several functions simultaneously.
g © .é =
2| 2NN
8  Microbialdiversity

Mei Li, Jie Hu, Zhong Wei, Alexandre Jousset, Thomas Pommier, Xiangyang Yu, Yangchun Xu, Qirong Shen.
2024. Synthetic microbial communities: Sandbox and blueprint for soil health enhancement. iMeta e172.
https://doi.org/10.1002/imt2.172



https://doi.org/10.1002/imt2.172

|MEta: Integrated meta-omics to change the understanding of the biology and environment WI LEY

iMeta |Meta; : iMeta

Open Accass
Volume 1+Inaugural Issue+2022 . 'VOLUME 1 IRSUEI MARCHZGZ Volume 1=Human mlcroblomelss ue-2022

ISSN: zﬂa 5986
#ISSN2TT0-596X

iMeta . . ., . ., 4
Science Rl R g Science S

“iMeta” is an open-access Wiley partner journal launched by scientists of the Chinese Academy of Sciences. iMeta aims to
promote metagenomics, microbiome, and bioinformatics research by publishing original research, methods, or protocols, and
reviews. The goal is to publish high-quality papers (Top 10%, IF > 15) targeting a broad audience. Unique features include video
submission, reproducible analysis, figure polishing, APC waiver, and promotion by social media with 500,000 followers. Three
issues were released in March, June , and September 2022.

iMetaScience

Society: http://www.imeta.science &office@imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta

iMetaScience

% iMeta

Submission: https://mc.manuscriptcentral.com/imeta



https://onlinelibrary.wiley.com/toc/2770596x/2022/1/1
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/2
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/3
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://mc.manuscriptcentral.com/imeta
mailto:office@imeta.science
https://mp.weixin.qq.com/s/IiWT3V7d0_k9_axPiJhyow
https://twitter.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

