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Establishment of a highly effective large-scale germ-free animal efficiency
research and application system in China
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[ Abstract] Germ-free animals and metagenomic technology are the two major wheels for the study of microbiome in
human health. Without a transplantation model of germ-free animals inoculated with microbiota ( bacterial strains) , it is
impossible to establish the causal relationship between microbiota and diseases. Without germ-free animals, there will be no
rapid development of research on the relationship between microbiota and human diseases today and tomorrow. Application
of germ-free animals has formed four kinds of general research models, including comparison of conventional and germ-free
animals, bacteria (strain) transplantation with germ-free animals, rederivation of germ-free genetic engineering animals,
and development of germ-free animals. Standardization of research mode will increase the scale and speed of application of
germ-free animals. After ten years of efforts, Professor Wei Hong’ s group has built the largest scale, the most stable tech-
nical system, most widely used platform of germ-free animal in our country, which have provided a strong support in our
country for scientific problem solving in the fields including animal husbandry, biomedicine, and food microbiology. At
present, the germ-free animals are in small scale, low in efficiency, and the platform is separated from the application con-
ditions. The basic theory and technical system of germ-free animals are still to be developed, and it is difficult to meet the
growing demand for application. Establishment of an efficient large-scale research and application system of germ-free ani-
mals will meet the needs of rapid development of microbiome research in China.
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Fig.1 Rapid increase of published SCI papers on germ-free mice
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Fig.2 Germ-free animal technology is the only tool to establish the causal relationship between microbiota and disease
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Fig.3 Four commonly used models for the application studies of germ-free animals
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Fig.5 The model of microbiota transplantation in the germ-free
mice confirmed that the disorder of dysbacteriosis is the
key factor of depression (the picture courtesy of Professor

Xie Peng’s research group in Chongging Medical University)
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