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We clarified the contribution of MFALCs in the pathogenesis of lung injury in several mice models.
Therefore, this study could open the bright future of human respiratory diseases by introducing

innovative therapeutic strategy for respiratory diseases via interfering with some pathways via
MFALCs

I revealed the sex-related differences in autoimmune-induced lung lesions in
MRL/MpJ-fas Ipr mice and its relationship with the development of a novel mediastinal
fat-associated lymphoid clusters (MFALCs). 1 could publish these data in one high impact (Elewa et
al. 2017, Autoimmunity). Additionally, I revealed the pathogenesis of lung lesion progression, and
their correlation with MFALCs morphologies in bleomycin-induced pneumonitis mice. From the data
analysis of this experiment, 1 could publish in one high impact Journal (Elewa et al. 2018, Front.
Immunol.). Also, | collaborated with doing research with other researchers within my lab and other
institutions inside Japan and outside Japan and from this collaboration, 1 could publish the data in

high impacted Journal (Elewa et al. 2019, ECOTOXICOLOGY AND ENVIRONMENTAL SAFETY) as first author
as well as in more than 30 Journals as co-author .
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Recently, the association between adipose tissue and immunity has Cranium

Forelimb

been established and fat—associated lymphoid clusters (FALCs) are
considered as a source of several immune cells. Interestingly, I

discovered novel FALCs associating with the mediastinal fat tissue of

Mediastinal
fat tissues
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healthy mouse and termed it as “mediastinal fat—associated lymphoid
clusters (MFALCs)” (Fig. 1, Elewa et al, Cell Tissue Res 2014). Such
MFALCs consists mainly of macrophages, B-cells, and T-cells

Moreover, the size of the MFALCs differed among healthy mouse strains

indicating that genetic factors affect the development of this novel Fig.1

immunological unit in mice. Additionally, we revealed the presence of a new innate
lymphoid cells (ILCs) named as natural helper cells in such clusters. However, the

major role of such cells in the disease progressions remains unclarified. My data

suggests a potentially important role for MFALCs in intrapleural
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environment, but  their functional details remain unclear.

MFALCs

Interestingly, we also revealed that the MFALCs were significantly
larger in autoimmune disease mouse models (e.g. MRL-/pr) than in their

corresponding control strains, and the pathological correlation was
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observed between the size of MFALCs and cell infiltrations such as o
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macrophages, B-cells or T-cells, and granulocytes in lung (Fig. 2, Ew L#H#A,pf—ff”;fi Frooo
8,
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clusters could play an important role in the progression respiratory
diseases organs via production of pathogenic cytokines and immune cells including
ILCs. However, their role in the progression of other respiratory diseases such as
septic and aseptic induced— pneumonitis, asthma, lung cancer required further

investigations

2. WHEDHM

The purpose of our investigation is to elucidate the functional attributes of MFALCs,
and their pathological contribution in several diseases by using mice model.
Additionally, our aim is to clarify if the genetic variations in MFALCs size could
contribute to variation in the susceptibility/ resistance for the development of
respiratory diseases. Moreover, our study aimed to examine the sexual dimorphism of
MFALCs development and their role in the variations of severity of lung injury among
both sexes in autoimmune disease models. 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.

3. WHEDTTIE



Various mouse models for respiratory diseases were prepared and used in this study to
clarify what kind of diseases could alter MFALCs. Such mouse models include septic/
chemical induced pneumonitis (e.g. bleomycin intranasal administration), aseptic
induction (e.g. Mycoplasma pulmonis infection) in both resistant (DBA) and susceptible
(B6) mice. Additionally, lung cancer mice model was induced and analyzed with targeting
for the endothelium using nanoparticles as an innovating therapeutic strategy for the
lung cancer. Also, we examined the sex difference in the development of MFALCs and
lung injury in autoimmune disease models. Histopathological examination including
immunohistochemical analysis and gene expression of MFALCs and their adipose tissues,
and cell populations and immune responses of MFALCs are compared between healthy and
diseased groups. Further, histopathology of lungs and MFALCs are examined in all groups

Furthermore, pathological correlations between lung pathological scores (e.g.
inflammation, alveolar structures) and MFALC structural changes (e.g. size, cell

population) are clarified

4. WFIERk R

Through our study we could address the following points:

— Sex related difference in the development of MFALCs and lung injury in
autoimmune disease mice model (MRL-/pr), where the female revealed more
significant lung injury and MFALCs size than that of male. Furthermore, we
clarified significant positive correlations between the parameters of lung
injury and that of MFALCS (Elewa et al, Autoimmunity 2017).

- We Analyzed the role of MFALCS in the inflammatory lung diseases by septic
induction such as bleomycin induced-pneumonitis mouse model. Interestingly,
we clarified more developed MFALCs in bleomycin group than the control group
at both early stage (7d, inflammatory phase) and late phase (21d, fibrotic
stage). Furthermore, we clarified the role of high endothelial venules in the
development of both lung injury and MFALCs size in the bleomycin group (Elewa
et al., Front. Immunol. 2018).

— Additionally, we revealed the morphofunctional analysis of antigen uptake
mechanisms following sublingual immunotherapy with beads in mice (Elewa et
al. 2018, PLOS ONE).

— Through my collaborative research, we clarified the effect of genetic
variations in MFALCs size (mice strain differences) on the susceptibility to
Mycoplasma pulmonis infection in DBA mice (that has less developed MFALCs)
and B6 mice (that has well developed MFALCs) with the former susceptible and
the later resistant strain. Suggesting that such MFALCs could provide a
protective role against respiratory tract infection (Boonyarattanasoonthorn

et al., Infection, Genetics and Evolution 2019).



Also, through a collaborative research on lung cancer, we could provide an

innovative therapeutic approach for lung cancer through targeting the lung
endothelium with nanoparticles and the data of such research were published

in one of the 10% top Journal (Abd Elwakil et al., ADVANCED FUNCTIONAL
MATERIALS 2019).
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