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Dr. Sin-Hyeog Im is a Professor of Life Sciences at Pohang University of Science and
Technology (POSTECH) and the Founder & CEO of ImmunoBiome Inc., a biotechnology
company developing Al-driven precision microbiome therapeutics for intractable diseases. He
received his Ph.D. in Immunology from the Weizmann Institute of Science (2001) and completed
postdoctoral training at Harvard Medical School (2003). Dr. Im’s research focuses on the cellular
and molecular mechanisms underlying immune regulation and tolerance. At the molecular
level, his work elucidated the roles of cytokines and transcription factors in the differentiation,
function, and stability of regulatory T (Treg) cells, follicular helper (Tfh) and regulatory T
(Tfr) cells. Building on this foundation, his research has expanded to investigate host—microbe
interactions and their impact on immune homeostasis, with the goal of developing precision
microbiome therapeutics for cancer, inflammatory diseases, and neurodevelopmental disorders.
To translate these discoveries into therapeutic applications, his laboratory has established
two proprietary platform technologies: a human immune-microbiome screening platform and
an Al-powered microbiome analysis platform that predicts therapeutic responses and enables
precision microbiome interventions. Using these platforms, his team has identified multiple
live biotherapeutic product (LBP) candidates and microbial effector molecules with therapeutic
potential for cancer, inflammatory diseases, and autism spectrum disorder. Dr. Im has published
over 160 peer-reviewed scientific articles in leading international journals and holds numerous
patents in microbiome therapeutics. His research has been recognized with several prestigious
awards, including the Life Science Award from the Korean Society for Molecular and Cellular
Biology (2019) and the KAI-Genexine Grand Achievement Award (2020).



Abstract

The intestinal microbiota plays a central role in regulating immune
homeostasis and influences the development of inflammatory diseases, cancer, and
neurodevelopmental disorders, as well as responses to immunotherapies. Growing
evidence indicates that the efficacy of microbiome therapeutics is strongly shaped by
the recipient’'s baseline microbiota. Therefore, comprehensive profiling of the recipient
microbiome should be an essential prerequisite for microbiome-based interventions,
regardless of disease indication. To enable precision microbiome therapy, we developed
two complementary platform technologies. IM.BERT™ a deep learning model trained
on more than 30,000 clinical and metagenomic datasets, enables high-resolution
characterization of microbial composition, functional capacity, metabolic activity, and
host-microbe interactions, thereby enabling prediction of therapeutic responsiveness.
Avatiome™ is an Al-enabled human immune-microbiome platform that integrates
immunophenotyping, single-cell transcriptomics, and functional validation to identify
microorganisms and microbial effectors with defined immunological functions. Using
these platforms, we identified microbial candidates with distinct therapeutic activities
across multiple disease models. IMB002 showed potent immunoregulatory activity in
preclinical models of inflammatory bowel disease and rheumatoid arthritis. IMB001
enhanced anti-tumor immunity and improved responses to immune checkpoint
inhibitors by remodeling the tumor immune microenvironment. In a BTBR mouse
model of autism spectrum disorder, microbiota-targeted interventions demonstrated
that the gut microbial composition profoundly influenced neuroimmune function
and behavioral phenotypes. Administration of specific microbial strains or fecal
microbiota transplantation restored brain-resident T-cell homeostasis, normalized
microbiota-derived metabolites, particularly in the glutamate and GABA pathways,
and improved behavioral outcomes. We further identified microbial effector molecules
capable of recapitulating the therapeutic functions of their corresponding bacterial
strains. These findings support a transition from empirical microbiome interventions
to precision microbiome therapy, in which therapeutic selection 1s guided by
quantitative analysis of the recipient’s microbiota and immune status.
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