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Molecular Mechanisms Governing Inflammatory Cytokine Production in Mouse

Macrophages

(Specially Appointed Researcher, Goda Laboratory, Graduate School of Science, The
University of Tokyo;

Cooperative Researcher, Microbiology and Molecular Biology Group (MMG), Center of
Molecular Biosciences, University of the Ryukyus)

Tanveer Ali

I am deeply honored to receive the Encouragement Award from the Japanese Society
for Host Defense Research. I sincerely thank the President Hiromitsu Hara, Congress
Chair Tomohiro Sawa, members of the selection committee and all those involved in the
evaluation process for this prestigious recognition. Receiving this award is both a great
encouragement and a strong reminder of my responsibility to continue pursuing rigorous

and meaningful research in the field of host defense.

I would like to express my heartfelt gratitude to my mentors and colleagues who have
supported me throughout my academic journey. In particular, I thank Professor Goro
Matsuzaki and Dr. Giichi Takaesu at the University of the Ryukyus who’s tremendous
mentorship during my doctoral training has transformed my interest even deeper in
exploring immunological mechanisms involving host defense. I also thank as well as all
members of the Center of Molecular Biosciences (COMB) for supporting and providing

an intellectually stimulating research environment.

I would also like to express my sincere appreciation to the Japanese Government for

providing me with the opportunity to pursue doctoral research in Japan through the
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MEXT Scholarship (Monbukagakusho Scholarship). Coming from a small and extensively
underdeveloped region (Parachinar, Pakistan) where we have no access to university, I
was able—through this support—to become the first individual from my village (Korizgai,
Parachinar) to obtain a PhD. This opportunity, together with the Encouragement Award
from JSHDR, has had a meaningful impact on my academic career and on my
commitment to contributing to the underprivileged society from which I come. I remain

deeply grateful for the trust and support extended to me.

During my doctoral studies at the University of the Ryukyus, I focused on elucidating
the molecular regulation of innate immune signaling. In particular, [ investigated the roles
of TAKI1-binding protein (TAB)2 and TAB3 in Toll-like receptor-mediated
inflammatory responses in bone marrow-derived macrophages (BMDMs). Transforming
growth factor- § —activated kinase 1 (TAK1) is a central kinase that engages TLRs to the
NF- k B and MAPK pathways, and TAB2 and TABS3 facilitate TAK1 recruitment to K63-
linked polyubiquitin chains and subsequently activate downstream NF- x B and MAPK
pathways. Although previous reports suggested that TAB2 and TAB3 might be
dispensable for TLR signaling, I revisited this question using an improved conditional
TAB2-knockout mouse model. I demonstrated that TAB2 and TAB3 are redundantly
required for proinflammatory cytokine production downstream of TLR signaling (Ali et
al., Int. Immunol., 2024). Furthermore, I identified a previously undefined role of TAB2
in the negative regulation of NLRP3 inflammasome activation and IL-1 production
during sustained TLR stimulation. TAB2-deficient macrophages, but not TAB3-deficient
cells, secreted IL-1 3 in response to TLR ligands alone in an NLRP3- and Caspase-1-
dependent manner, interestingly even in the absence of canonical pyroptosis.
Mechanistically, this aberrant inflammasome activation was driven by autocrine TNF- a
signaling through the TNFR1-RIPK1-Caspase-8 axis, revealing a previously
unrecognized role of TAB2 in restraining excessive inflammatory amplification
(Submitted). These findings contributed to a better understanding of how innate immune
signaling pathways are fine-tuned to balance effective host defense with the prevention
of excessive inflammation. I hope to continue developing this line of research by
identifying additional molecular regulators and context-dependent mechanisms that

shape immune responses in health and disease.

10



Currently, as a specially appointed researcher at Professor Keisuke Goda’s laboratory
(Goda Lab) at The University of Tokyo, my work has expanded toward translational
research, focusing on 1PS cell-derived exosome and their role in rejuvenation. In the
future, taking the opportunity of understanding rejuvenation mechanisms at Goda lab
and using my immunological background, I aim to explore strategies to modulate and
potentially reverse age-associated chronic inflammation (inflammaging), thereby

contributing to the development of immunologically informed rejuvenation therapies.

Through my involvement in the Japanese Society for Host Defense Research, I have
had many valuable opportunities to learn from senior researchers as well as colleagues of
my own generation. At the same time, traveling to meetings in different parts of Japan
allowed me to visit many beautiful cities such as Kyoto and gave me opportunity to
experience Japanese history and beautiful culture beyond the laboratory. These

experiences made my time in Japan richer and more memorable.

Receiving this award at this stage of my career is a tremendous motivation. Moving
forward, I hope to continue contributing to the advancement of host defense research by
integrating basic immunology with translational and applied sciences, while also fostering
international and interdisciplinary collaboration. I would be sincerely grateful for the

continued guidance and encouragement of the members of this Society.

Thank you very much.

Tanveer Ali
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