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Novel methods in microbiome data integration 
and their applications 
  
Abstract: The close association between gut microbiota dysbiosis and human diseases is being 
increasingly recognized. However, contradictory results are frequently reported as confounding effects 
exist. The lack of unbiased data integration methods also impedes the discovery of disease-associated 
microbial biomarkers from different cohorts. Here, we propose an algorithm, NetMoss, for assessing shifts 
of microbial network modules to identify robust biomarkers associated with various diseases. Compared 
to previous approaches, the NetMoss method shows better performance in removing batch effects 
Through comprehensive evaluations on both simulated and real datasets, we demonstrate that NetMoss 
has great advantages in the identification of disease-related biomarkers. Based on analysis of 
pandisease microbiota studies, there is a high prevalence of multidisease-related bacteria in global 
populations. We believe that large-scale data integration will help in understanding the role of the 
microbiome from a more comprehensive perspective and that accurate biomarker identification will greatly 
promote microbiome-based medical diagnosis. 
  
Bio: Dr. Fangqing Zhao is a Professor of Beijing Institutes of Life Science, Chinese Academy of Sciences 
(BIOLS). His research interests include developing novel computational approaches for exploring 
noncoding RNAs and human microbiomes. He obtained his PhD in marine genomics from Institute of 
Oceanology, Chinese Academy of Sciences in 2006. Dr. Zhao conducted his Postdoc research in the 
Department of Biochemistry and Molecular Biology at Pennsylvania State University from 2006 to 2010. 
Since 2011, he has been appointed as a Principal Investigator (100-Talent Plan) by Beijing Institutes of 
Life Science, Chinese Academy of Sciences. He has been awarded with National Science Fund for 
Distinguished Young Scholars (2020), and has published more than 50 research papers in high-profile 
journals including Cell, Gut, Nature Biotechnology, Nature Computational Science, Nature 
Communications, etc. 
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