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We clarified the impact of MFALCs targeting in the revealing of lung injury in several mice models.

Therefore, this study could open the bright future of human respiratory diseases by introducing
innovative therapeutic strategies for respiratory diseases

The pathological Alternations of mediastinal fat-associated lymphoid
clusters (MFALCs) and lung injury following metabolic disorder (diabetes induction) (Elewa et al.
2021, Microscopy and microanalysis) and asthma induction (Elewa et al. 2021, Int. J. Mol. Sci.) were

revealed. Furthermore, we could clarify the impact of either dexamethasone or bleomycin on the
degree of lung injury and MFALCs development in autoimmune-induced lung lesions. From the data
analysis of these experiments, | could publish in three high-impact Journals (Elewa et al. 2021,
Front. Immunol.; Elewa et al. 2022, Microscopy and Microanalysis; Elewa et al. 2022, Int. J. Mol.
Sci.). Also, through collaborative research with other researchers within my lab and other

institutions inside Japan and outside Japan, and from this collaboration, I could publish the data
in 30 high impacted Journals.
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Mediastinal fat-associated lymphoid clusters (MFALCs) are novel lymphoid clusters that
| discovered to be associated with the mediastinal adipose tissue in the chest and
characterized by their unique content of innate lymphoid cells (natural helper cells)

of that play an important role in the pathogenesis of many chest cavity diseases (Elewa
et al., Cell Tissue Res 2014). Our previous reports revealed a correlation between
MFALCs development and the pathogenesis of lung injury using several (including
genetic autoimmune disease mouse models (Elewa et al., Immunol. 2016; autoimmunity
2017); aseptic conditions such as bleomycin induced-pneumonitis mouse model (Elewa
et al., Front. Immunol. 2018); septic condition such as Mycoplasma pulmonis infection
in mice (Boonyarattanasoonthorn et al., Infection, Genetics, and Evolution 2019). My
data suggests a potentially important role for MFALCs in the intrapleural
environment, but their functional role in the pathogenesis of respiratory diseases that
requires innovative strategies for their treatment such as lung asthma and lung cancer
remain unclear. Furthermore, the impact of anti-inflammatory medication on the
amelioration of lung lesions via targeting MFALCs in autoimmune mice models is not
yet clarified. Therefore, I suggested that such clusters could play an important
role in the progression of chronic respiratory diseases via the crosstalk with
MFALCs immune cells. Furthermore, targeting MFALCs inactivation in
autoimmune diseases could improve lung injury. Therefore, further
investigations are required to examine our hypothesis (Fig. 1).

Fig. 1: Role of MFALCs in the pathogenesis of lung injury and disease recovery
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2. WFEEOEM

Our investigation aims to elucidate the functional contribution of MFALCs in
the pathogenesis of chronic respiratory diseases using mice models. Additionally,
our aim is to clarify if targeting MFALCs regression in autoimmune diseases
could contribute to the amelioration of lung injury. Moreover, our study aimed to
examine the pathological contribution of MFALCs and their role in lung cancer
progression in the metastatic lung melanoma mice model. Therefore, our study
could present cutting-edge research in innate immunity that could help to
update FALCs immunity and clarify the pathogenesis of several respiratory
diseases that require innovative therapeutic approaches.

3. WO HE

Various mouse models for respiratory diseases were induced and examined in this
study to clarify what kind of diseases could alter MFALCs. Such mouse models
include aseptic lung asthma mice models (e.g. following intranasal administration of



papain), and genetic autoimmune disease mice models. Also, we examined the
ameliorative effect of dexamethasone and the impact of bleomycin on the
development of MFALCs and lung injury in autoimmune disease models.
Additionally, a lung cancer mice model was induced. And immune cells in the
MFALCs and within the vicinity of lung cancer were analyzed in early and late stages
to characterize the microenvironmental changes in both early and late lung cancer.
Histopathological examination including immunohistochemical analysis and gene
expression of MFALCs and lung, and immune characterization in MFALCs are
compared between control and diseased groups. Furthermore, pathological
correlations between lung pathological scores (e.g. immune cell infiltration, alveolar
structures) and MFALC structural changes (e.g. size, cell population) are clarified.
Furthermore, a histomorphometric and immunological investigation was performed
on the mesentery and chicken air sacs of chicken for the occurrence of lymphoid
clusters in association with the adipose tissue.

. WRZERRR

Through our study, we could address the following points (Fig. 1):

- Possible crosstalk of the immune cells within the lung and MFALCs in the acute
inflammatory lung asthma-like mouse model following intranasal administration of
papain (Elewa et al, Int. J. Mol. Sci. 2021).

- Dual effect of bleomycin on histopathological features of lungs and mediastinal fat-
associated lymphoid clusters in an autoimmune disease mouse model (Elewa et al.,
Front. Immunol. 2021). We also revealed the histopathological impact of bleomycin
on lung injury and the development of MFALCs in the lymphoproliferative mouse
model (Elewa et al, Microscopy and Microanalysis 2022).

- The ameliorative effect of dexamethasone on the autoimmune disease lung injury
via targeting the regression of MFALCs (Elewa et al., Front. Immunol. 2022).

- Additionally, we revealed the microenvironmental changes of MFALCs and lungs in
the early and late stages of metastatic lung melanoma induction (Elewa et al.
Microscopy and Microanalysis 2023).

- Furthermore, through our histopathological examination of the chicken air sacs and
mesentery, we could report a novel immunological role through the localization of
lymphoid clusters (Elewa et al. Microscopy and Microanalysis 2023).

- Also, through collaborative research on lumpy skin disease in cattle, we could
characterize the cellular infiltration, cytokines, and histopathology of skin lesions
associated with different clinical forms and stages of the disease (Elewa et al.
Comparative Immunology, Microbiology, and Infectious Diseases 2022).
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