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ABSTRACT

Our bodies accommodate millions of microorganisms whose interactions with host processes
modulate disease immunity and affect patient outcomes. To unravel these mechanisms, we are
developing computational methods to systematically study how microbial genes and functions
interact with host immunity. These approaches integrate advances in artificial intelligence with
genomic, transcriptomic, and clinical data to identify microbial determinants of immune
modulation. In parallel, we design algorithms to quantify cellular and molecular microbial
components within host tissues, enabling refined prediction of clinical outcomes in cancer and
autoimmune diseases. Together, these strategies provide a framework to uncover disease-
driving microbe-host interactions and to guide the development of microbiome-based
biomarkers and therapeutic interventions.
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