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This year, we are closing the doors of our
laboratory at TSU. Since we launched this lab in
2009, we have been on the incredible journey we
have shared over the past 15 years. Our long-term
goal was to understand how type II cytokines (IL-
4 and IL-13) and T cell-derived cytokines
contribute to T and B cell immunity, significantly
impacting several pathogenic situations. To reach
this goal, we have pushed the boundaries of
knowledge, tackled complex challenges, and
accomplished numerous achievements. We extend
our heartfelt gratitude to everyone who has been
a part of our journey. Your dedication, passion,
and hard work have been the cornerstone of our
success. The friendships and professional
relationships in RIBS of TUS forged here will
undoubtedly continue to inspire and support us in
our future endeavors. Thank you for the memories
and the milestones. Here is to new beginnings
and continued success in your future endeavors.

Masato Kubo, DMS

1) IL-13 signal in conventional
dendritic cells controls allergic march
initiated by cutaneous allergen
sensitization.

Allergy is a complex array of diseases
influenced by innate and adaptive immunity,
genetic polymorphisms, and environmental
triggers. Atopic dermatitis (AD) is a chronic
inflammatory skin disease characterized by
barrier defects and immune dysregulation. Skin
barrier dysfunction in the setting of AD leads to
cutaneous allergen sensitization (CAS), leading to
the subsequent development of other allergic
disorders such as asthma and food allergies
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because of the atopic march. However, the precise
mechanisms by which CAS promotes IgE-
mediated allergic responses remain unclear.
Recently, we reported that IL-13 expression by
type 2 T follicular helper T (Tru2) has a critical
role in generating high-affinity IgE antibodies.
However, the mechanisms by which IL-13 leads
to IgE-mediated allergic responses remain poorly
defined.

We established a CAS model (MC903
induced skin inflammation model) that systemic
secondary allergen priming gave rise to high-
affinity IgE-mediated anaphylaxis and identified a
unique role of the Interleukin (IL)-13 signal in
dendritic cells (DCs). During atopic skin
inflammation, Langerhans cells and DCs in the
skin capture and deliver allergen information to
local lymph nodes. DCs are essential immune
sensors coordinating immune reactions by
capturing and presenting antigens to T cells. In
allergic responses, DCs play a crucial role in
instructing two types of helper T cells — type 2
helper T (Th2) cells and Tru cells — in allergic
responses and IgE antibody responses. In skin
sensitization, the differentiation and function of
Th2 cells and Tru cells are influenced by skin-
derived factors, including epithelial cytokines,
chemokines, and signaling pathways to modify
the function of migratory DCs and conventional
DCs.

Using the CAS mouse model, we identified
the pivotal role of IL-13 signal in Type 2
conventional DCs (cDC2s) regulated recall
activation of memory Th2 cells and the
differentiation of allergen-specific Tru cells.
Deleting the IL-13 receptor (IL-13R) in DCs, but
not in T and B cells, attenuated high-affinity IgE-
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mediated anaphylaxis only when CAS first
introduced the allergen. The IL-13 signal
preferentially promoted the maturation of cDC2s
by enhancing the expression of MHC class II and
CD301b, which was critical for responsible for
inducing Th2 and Tru2 responses.

Collaborators:
Takahiro Matsuyama and Hiromasa Inoue
(Kagoshima University), Takashi Watanabe
(RIKEN IMS), Brian S. Kim (Washington
University School of Medicine), Hideki Ueno
(Kyoto University), Peter D. Burrows (University
of Alabama at Birmingham)

2) Immune Responses Post-COVID-19
Vaccination: Coordination of Tth and
IL-4 Expressing Memory T Cells

Vaccines have proven most effective in
eliciting an immune response capable of
providing protective immunity in healthy
individuals. However, the contribution of the
Germinal Center (GC) and TFH responses to the
primary and memory response to SARS-CoV-2
vaccination is poorly understood. In this study,
we examined the antibody response to the

Primary response

recombinant spike protein derived from the
Wuhan strain in mice, where the involvement of
Tru cells in the primary or memory response was
eliminated. Tru-mediated GC responses are
essential for generating protective antibodies in
the primary response against vaccinated antigens
and for inducing memory T cell responses. In
contrast, Tru-mediated GC responses are
dispensable for memory B cell responses. We
found that the extrafollicular expansion of IL-4-
expressing memory T cells (IL-4'Tm), which
express CD27, GATA3, and IRF4, but not
CXCRS, correlated with the memory B cell
responses, producing antibodies that effectively
Indeed, IL-4
signaling in B cells was critical for the memory

neutralize Omicron variants.

response since the loss of IL-4 receptors in the
memory phase attenuated the memory B cell
response. These results indicate a crucial role of
IL-4 in memory responses induced by SARS-
CoV-2 boost immunization, highlighting the
coordination of two arms of cellular immunity
composed of follicular and extrafollicular T cells
(Ten and IL-4"Tm) in assisting the expansion of
antibody breadth and proliferation of B cells.
These findings deepen our understanding of the
role of T cell-derived signals in influencing the
breadth of humoral responses to COVID-19 and
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TFH cells and memory T cells in memory responses

TFH is induced by primary response, which mainly occurs in the germinal
center, whereas memory response mainly occurs in outer follicle. In this
case, IL-4-expressing memory T cells (IL-4*Tm) play a role to control

recall antibody responses.
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could influence future vaccine strategies.

Collaborators:

Kosuke Miyauchi (National Institute of
Infectious Diseases), Yuichiro Yamamoto and
Kohji Noguchi (Tokyo University of Science),
Rina Hashimoto and Kazuo Takayama (Kyoto
University)

Publications
Masato Kubo, DMS

L.

Okuyama, K., Tanaka, H., Halley, C., Chihara,
R., Harada, Y., Muroi, S., Kubo, M., and
The Majority of the Serine/
Threonine Phosphorylation Sites in Bclllb

Taniuchi, 1I.:

Protein Are Dispensable for the Differentiation
of T Cells. J. Immunol. 210 (11): 1728-1739,
2023 Apr 19, DOI: 10.4049/jimmunol.2200101

. Nihei, Y., Higashiyama, M., Miyauchi, K.,

Haniuda, K., Suzuki, Y., Kubo, M. and
Kitamura, D.: Subcutaneous immunization
with zymosan generates mucosal IgA-eliciting
memory and protects mice from heterologous

influenza virus infection. Int. Immunol. 2023
May 4, doi: 10.1093/intimm/dxad013

. Cui, W., Nagano, Y., Morita, S., Tanoue, T.,

Yamane, H., Kubo, M., Hori, S., Taniguchi, T.,
Hatakeyama, M., Atarashi, K., and Honda, K.:
Diet-mediated constitutive induction of I1L4-
producing ILC2 cells in the intestine. J. Exp.
Med. vol. 220 no. 8., 2023 May 10, doi:
/10.1084/jem.20221773

. Tang, J., Yang, L., Guan, F., Miller, H.,

Camara, N. O. S., James, L. K., Benlagha, K.,
Kubo, M., Heegaard, S., Lee, P. P, Lei, J.,
Zeng, H., He, C., Zhai, Z., Liu, C. : The Role
of Raptor in Lymphocytes Differentiation and
Function, Front. Immunol. Vol.14, 2023 May
22, doi: 10.3389/fimmu.2023.1146628

. Mia, S., Sonkar, R., Williams, L., Latimer, M.

N., Rawnsley, D., Rana, S., He, J., Dierickx, P.,
Kim, T., Xie, M., Habegger, K., Kubo, M.,
Zhou, L., Thomsen, M. B., Prabhu, S. D,
Frank, S., J., Brookes, P. J., Lazar, M. A.,

Diwan, A., and Young, M. E.: Novel Roles for
the Transcriptional Repressor E4BP4 in Both
Cardiac Physiology and Pathophysiology,
JACC: Basic to Translational Science, Jun 14
DOI: 10.1016/j.jacbts.2023.03.016

. Takamura, S., Nomura, A., Kubo, M. : BCL6

fine-tunes long-term tumor control Sci.
Immunology, Vol.8, 88, 2023, DOI: 10.1126/
sciimmunol.adj6724.

. Park, J., Cho, Y., Yang, D., Yang, H., Lee, D.,

Kubo, M., and Kang, S-J.: The transcription
factor NFIL3/E4BP4 regulates the
developmental stage-specific acquisition of
basophil function. J. Allergy Clin. Immunol.
S0091-6749(23)01210-1, 2023 Oct 1, DOL:
10.1016/j.jaci.2023.09.029

. Ochiai, S., Takahashi, S., Takahashi, N., Jin, J.,

Ishigam, H., Kabashima, K., Kubo, M.,
Nakayama, M., Shiroguchi, K., and Okada, T.:
Sensory neuronal STAT3 is critical for IL-31
receptor expression and inflammatory itch. Cell
Report. 42, 12, 26 December 2023, https://doi.
org/10.1016/j.celrep.2023.113433

. Kamii, Y., Hayashizaki, K., Kanno, T., Chiba, A.,

Akeda, Y., Ohteki, T., Kubo, M., Oishi, K., Araya,
J., Kuwano, K., Kronenberg, M., Endo, Y., and
Kinjo, Y.: IL-27 regulates the differentiation of
follicular helper NKT cells via metabolic
adaptation of mitochondria. Proc. Natl. Acad. Sci.
121 (9) €2313964121 23 February 2024, DOL:
10.1073/pnas.2313964121.

10. Kagohashi, K., Sasaki, Y., Ozawa, K.,

Tsuchiya, T., Kawahara, S., Saitoh, K., Ichii,
M., Toda, J., Harada, Y., Kubo, M., Kitai, Y.,
Muromoto, R., Oritani, K., Kashiwakura, J.,
Matsuda, T.: Role of Signal-transducing
adaptor protein-1 for T cell activation and
pathogenesis of autoimmune demyelination
and airway inflammation. J. Immunol. , 212(6)
951-961, 5 February 2024, DOI: 10.4049/
jimmunol.2300202

11. Nara, T., Shimoda, H., Suzuki, C., Tran, N. T.

B., Tsukada, H., Okayama, H., Weiyin, H.,
Obata, M., Mitsunaga, S., Sakurai, M., Kuroda,
Y., Maeda, K., Kubo, M., Saito, S., Masuda, K.



Division of Molecular Pathology

: An octavalent dendrimer of multiple antigen
peptide with a property of pan-coronavirus
IgM induction improved clinical signs of feline
infectious peritonitis in cats. Veterinary
Vaccine, Volume 3, Issue 1 100055, March
2024, https://doi.org/10.1016/j.vetvac.2024.
100055

12. Setoguchi, R., Sengiku, T., Kono, H.,
Kawakami, E., Kubo, M., Yamamoto, T., Hori,
S. : Memory CD8 T cells are vulnerable to
chronic interferon-y signals but not to CD4 T
cell deficiency in MHCII-deficient mice. Nat.
Commun. 28;15(1):4418. 2024 May, doi:
10.1038/s41467-024-48704-4.

13. Liu, J., Zhang, X., Guan, F., Zeng, H., Kubo,

14. Kubo, M.

M., Lee, P, Candotti, F., James, L. K., Camara,
N. O. S., Benlagha, K., Lei, J., Xiao, W., Liu,
Z., and Liu, C. : Immunoglobulin class-switch
recombination: Mechanism, regulation, and
related diseases. Med comm, 2024 https://doi.
org/10.1002/mco02.662

:Introduction: Immunological
Barriers and the Allergic March. Int.Immunol.
36, Issue 11, November 2024, Pages 555-557,
https://doi.org/10.1093/intimm/dxae054

15. Kubo, M. Harada,Y., Sasaki, T.,: The role of

_46_

dendritic cells in the instruction of helper T
cells in the allergic march. Int.Immunol., 36,
Issue 11, November 2024, Pages 559-566,
https://doi.org/10.1093/intimm/dxae050



