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Mathematical modeling and quantitative data
analysis with their applications in life science
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We investigate a given microbial community by integrating omics data on the basis of community ecology theories and
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methodologies. Mathematical modeling and data analysis are employed to extract the essence of community assembly rules
from existing microbial ecosystem to construct a novel artificial microbial community. Other related topics include omics data

analysis in precision medicine or development of novel mathematical tools for data analysis in life sciences.
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Mathematical modeling of microbial community dynamics:
understanding community assembly rules in microbial societies
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A microbial community changes dynamically as a result of complex interactions among ingredients
such as bacteria and virus. Mathematical modeling is useful to constitutively understand dynamical
process of a microbial community in terms of microscopic community assembly rules. The purpose
of this subtopic is to understand the role of core interactions on dysbiosis, compositional change of
a community during disease progression toward reducing species diversity.
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Quantitative data analysis of microbial community dynamics:
mining community assembly rules in microbial societies

WEMPRDIAF Iy URERZNEHT D
ERZIBET BHICE. T ZBUT
HWEMHRONETSBENSDD.
T—IRREFEECATDIET, WEM
HEDERICEEEEZS5NDZVODEF
PAEEERIL—ILOFEZBELTLS.
RIE. WRRCHEEIDIAIT /LT —ID
B ZITD C&T BHEHROSHRIERL
EHSELCRBRIECRAND S ERMER
ERIL—ILOFEZERBREL TS,

Data analysis is indispensable to identify ingredients that drive dynamic change of a microbial
community. The purpose of this subtopic is to apply various methodologies in data science for
extracting critical microscopic factors and community assembly rules that constitute a microbial
community. Processing environmental metagenomics data is a primary step to highlight core
interactions mediating disease progression associated with dysbiosis.
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