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[K22-3076: Elucidation of mechanisms involved in tissue specific immunity during infection and|
vaccination.
lIn this project, we investigated the mechanisms underlying tissue-specific immunological responses during
infection and vaccination. This work was conducted through a collaborative effort involving international
experts in parasitology, molecular biology, and immunology.
Our research was structured around three principal projects, each addressing distinct but complementary|
aspects of tissue-specific immune responses in the context of infection and vaccination.

1. Tissue Imaging and Vascular-Parasite Interactions in the Brain during Malaria

\We developed and applied advanced imaging techniques to study interactions between blood vessels and
individual cells or parasites in tissues such as the brain during malaria infection. A key milestone was
achieved through a collaborative study (Matsuo-Dapaah et al., Tainaka K., and Coban C., International
Immunology, 2021), in which Dr. Coban and Dr. Tainaka successfully implemented the CUBIC tissue-
clearing technology for the first time to visualize malaria parasites in the brain.
Following this publication, the study gained significant domestic attention, leading to a collaborative effort
with Chiba University to visualize Toxoplasma gondii in infected murine brains using the same CUBIC
methodology. This work was supported by the IMSUT Domestic Joint Research Grant (completed in
FY2023). The ongoing application of CUBIC for brain imaging continues in partnership with Prof. Tainaka.

2. Role of TBK1 in B Cell Differentiation and Tissue-Specific Inmunity
\We discovered that Tank-binding kinase 1 (TBK1), a key mediator in antiviral innate immunity, also plays a|
pivotal role in B cell differentiation into germinal center (GC) B cells (Lee MSJ et al., Bezbradica JS, Simon
AK, and Coban C., Journal of Experimental Medicine, 2022). Building upon this finding, we have performed
comprehensive analyses across various immune-relevant tissues. Our aim is to delineate the molecular
cross-talk and signaling pathways that govern tissue-specific immune responses and metabolic regulation
during infection and immunization. Our recent findings suggest that infections such as malaria may
modulate bone marrow homeostasis and have deleterious effects on the bone marrow B-cell niche, implying
that infections may have negative effects on subsequent vaccination (Lee et al., International Immunology,
2024).

lin support of this effort, international seminars were held in August 2024, featuring Dr. Ghada and Dr. Hofer|
from Prof. Simon’s group, who presented their work on the role of autophagy in immunity and disease.

3. Elucidation of Imnmune Responses Against Other Parasitic Infections

Our collaboration with Professors Mayda Gursel and lhsan Gursel has continued to yield promising insights
focusing on the immunological responses targeting Leishmania species. These joint efforts have culminated
in the successful acquisition of a new SATREPS One Health grant, led by Prof. Sanjoba at the University
of Tokyo. As a result of this expanded program, Dr. Mayda Gursel has also initiated an independent
[International Joint Research Project with Prof. Coban, further strengthening the collaborative framework
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and supporting translational studies in parasitic disease immunity (Ekemen et al., Frontiers in Medicine,
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