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A. Personal Statement

My research focus is to define how the immune system is regulated by the microbiota and microbial
metabolites, identifying potential dietary immune-modulators or targets in host and microbes to prevent or cure
immune-mediated diseases in animals and human. During my training in microbiology and immunology, | have
made seminal discoveries on the regulation of intestinal immune responses by gut metabolites and microbiota
required for proper immune function. | joined Pusan National University (PNU) in 2018 as an assistant professor in
the department of Animal Science and opened the laboratory of Animal Immunology (Al). Our lab focus on
understanding regulation of mucosal immune system by extrinsic factors including diet, stress, and microbiota. We
utilize mouse and large animal models to develop novel strategy to prevent infectious diseases and immune
disorders in human and domestic animals. Currently, our lab has been working on six major research topics as
followed:
1) Understanding the regulatory mechanisms of intestinal immunity by the gut microbiota
2) Immune network between gut and organs (gut-organ axis) in development of immune disorders
3) Regulatory mechanism of salt sensitivity in hypertension by microbiome and gut immunity
4) Changes of immune responses in dairy cows in response to heat stress
5) Development of immune-modulator to improve gut health in monogastric animals with biomimetic techniques
6) Establishment of domestic animal-oriented organoid system
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| started my research career in the department of Animal Biotechnology at Seoul National University (SNU)
in South Korea. Within the MS program, | received a national government grant from National Research Foundation
of Korea. With support of this grant, | studied changes of immunophysiological responses and impact of functional
feed additive on these responses of calves exposed to immune or stress challenges with establishment of immune-
and stress-challenge animal models. | discovered novel biomarkers for infection and stress! and potential dietary
immune modulators for stressed animals?.

This research experience led me to pursue my Ph.D. in Microbiology and Immunology at Purdue University
to expand my knowledge of mechanistic of regulation of intestinal immune responses in the context of inflammatory
diseases. Under the mentorship of Dr. Chang H. Kim Ph.D., | studied regulation of intestinal immunity by gut
metabolites. | have identified a novel function for retinoic acid in regulation of migration of innate lymphoid cells
(ILCs)*. Additionally, | discovered that the gut microbial metabolites, short-chain fatty acids (SCFAs) regulate
anti-bacterial immunity via the SCFA receptor® and metabolically regulate IgA* plasma cell differentiation in the
context of pathogen infection®. | further reported the impact of SCFAs and their receptors on intestinal
tumorigenesis®. These studies were published in Immunity, Gastroenterology, Cell Host & Microbes, and European
Journal of Immunology. In addition, | developed novel porcine model of soy-induced enteritis mimicking food
protein-induced enterocolitis syndrome (FPIES) that mainly affects young children®.

My studies on the regulation of intestinal inflammation by gut metabolites led me to look for a postdoctoral
position where | could ask fundamental questions of how microbes and their metabolites regulate the immune
system in the context of inflammatory disease. | joined Baylor College of Medicine (BCM) in 2016 as a postdoctoral
associate in the department of Molecular Virology and Microbiology (MVM) and Alkek Center for Metagenomics and
Microbiome Research (CMMR) in the laboratory of Dr. Gretchen Diehl. The focus of research in the Diehl lab is at
the interface between the host immune system and microbial world. Since joining the lab, | have utilized in vivo
animal models of intestinal disease and novel mouse tools that allow for selective manipulation of intestinal antigen
presenting cells (APCs) alongside in vitro assays to understand how the microbiota impacts normal functioning of
the immune system. Using these experimental tools, | have demonstrated that an intact microbiota instructs
intestinal APCs to limit intestinal inflammation against intestinal pathogens and support anti-inflammatory
responses against food antigens and the microbiota itself’”. These works were published in Immunity and Gut
Microbes”®. Within my postdoctoral research, | received the Association of American Immunologists (AAl)
Postdoctoral Immunology Career Fellowship. With support of this fellowship, | also have been working on
identification of mechanism by which individual member of gut microbiota regulate host tolerance against enteric
pathogens. In this work, | seek to identify specific members of the microbiota or metabolite that can support
anti-inflammatory or homeostatic functions of APC to induce antimicrobial immunity and limit inflammation in the
context of inflammatory diseases driven by high fat diet or intestinal pathogen infection. In line with this research, |
also further expanding my research to cancer regulation by harnessing the microbiota. Through this work, | hope to
define novel mechanisms of regulation of intestinal inflammation through microbiota-derived signals including
specific microbes or metabolites. This project will give us the tools to develop innovative strategies to modulate the
immune system to cure or prevent inflammatory diseases driven by pathogen infection or stress challenge.
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