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Introduction

Zhu YG, Gillings M, Penuelas J. One Earth, 2020.

Bernstein AS, et al. Science Advances, 2022.

Willingness To Pay

Pandemics have become more frequent and more costly.



Introduction

Williamson KE, et al. Annual Review of Virology, 2017.

The occurrence of vertebrate viruses in soils is still unknown,

which is a key priority for One Health research.



Introduction

Bernstein AS, et al. Science Advances, 2022.

It is critical to assess the effects of agriculture in 

distribution and health risks of vertebrate viruses in soils.



Highlights

• Agricultural soils have higher detection rates of vertebrate viruses than natural soils

• Human-related viruses dominate abundance but not diversity in agricultural soils

• Most soil vertebrate viruses are conditionally rare with stochastic distributions

• Agriculture increases potential health risks of vertebrate viruses in soils



Geographic distribution of soil samples

3053 metagenome (~50 Tb) + 1424 metatranscriptome (~15 Tb) samples



Soil serve as a reservoir for vertebrate viruses

Vertebrate viruses were detected in 38.6% MG samples (128 viruses) and 37.1% MT samples (134 viruses)



Soil serve as a reservoir for vertebrate viruses

Although human-related viruses were detected in less than half of richness, 

their abundance were >75% in both MG and MT samples.



Most vertebrate viruses are conditionally rare

The linear relationship between occupancy and abundance indicated that 

vertebrate viruses in soils were conditionally rare taxa.



Most vertebrate viruses are conditionally rare

Taylor’s law were verified in vertebrate viruses, implying a dependency between 

average and variance of abundance across soil samples.

Taylor’s Law: V = aMk, a is a constant, k is the exponent of M 



Ecosystem mediates distribution patterns of vertebrate viruses in soils

Richness in agricultural soils possessed weaker linear correlations with abundance 

than in natural soils, which might be caused by anthropogenic disturbance.



Agriculture increases potential health risks of vertebrate viruses



Summary

❑Soils are an important mediator of vertebrate viruses.

❑Most of vertebrate viruses were conditionally rare and gain/loss in 

soil samples stochastically, bringing challenges to vertebrate virus 

surveillance.

❑Health risks of vertebrate viruses are aggravated by agriculture 

related activities, offering a new perspective on comprehension of 

risks in agricultural expansion.
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iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” launched by iMeta Science Society in 2022, impact factor (IF) 23.8, ranking top 107/21973 in world and 2/161 in the 

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

Nature, Science, Nature Biotechnology/Methods/Microbiology/Medicine/Food. 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, with a target IF>10, and its scope is similar to Nature Communications, Cell Reports,

Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. 

“iMetaMed” launched in 2024, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.
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