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Allergies are a significant burden with limited treatments
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ENVIRONMENTAL

FACTORS:

Pollen, Dustmite, Mold,
Animal Dander,

Poor Air Quality

SYMPTOMS:
Hives/Rash; Itchy,
Watery Eyes; ltchy,
Runny Nose; Sneezing;
Feeling Tired
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First line treatments only focus on
symptom management
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Pathophysiology of Allergies

@ Inhalation of allergens
trigger airway allergic
immune responses

N

e

O\ i
) ‘ . Plasma cells travel back to
| ! " muscosa and release antigen
specific IgE which bind to

@ receptors on Mast cells.
DCs sample allergen | - Once allergen or antigen bind to
and display pieces of these antibodies on ma§t cells,

. they degranulate releasing
the allergen on their

histamine
surface on MHCII
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DCs migrate to the LN,
activate antigen-specific T |
cells and T2 polarization

These T cells also help
mature B cells form and
plasma cells migrate back
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Tu2 cells produce
inflammatory cytokines which
induce allergic inflammation
and asthmatic responses



Irgl/ itaconate pathway is a promising target for treating allergies
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Limitations of cell permeable itaconate derivative 4 Octyl Itaconate
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Goal: To address the underlying metabolic dysfunction in
allergy using a more clinically translatable approach
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Using itaconate-based polymeric nanoparticles to treat allergic disease
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Using itaconate-based polymeric nanoparticles to treat allergic disease

Balb/C mice in an OVA/Alum
allergy model
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Overall, we hypothesize these metabolite-based NPs will be a safe and
effective platform in mitigating allergy through modulation of mitochondrial

L dynamics and reduction in Th2 cytokines. y
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Metabolite- based NPs significantly increase oxidative phosphorylation in MH-S cells

Nanoparticle

Size (nm)

PDI

Zeta (mV)

PLGA 258.3 £52.0 0.104 £0.069 |-27.1+5.28
pITA 496.0 £ 63.9 0.146 +0.059 [-23.4+1.86
pMSA 449.7+ 89.1 0.145+0.044 |(-23.5+1.67
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Metabolite-based NPs suppress total Igk and Th2 associated cytokines
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How are immune cell populations modulated by the metabolite-based NPs?

Day 15: Cohort 1: Lung collection for biodistribution

l l l and phenotyping using flow cytometry

NO OVA challenge
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Day 15-17: Cohort 2: OVA Challenge
4-0l group: doses 2-4




PITA and pMSA treatment significantly increase suppressor cells in the lung
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Polymorphonuclear myeloid-derived suppressor cells
attenuate allergic airway inflammation by negatively
regulating group 2 innate lymphoid cells

Yingjiao Cao, Yumei He, Xiangyang Wang, Yongdong Liu, Kun Shi, Zheng Zheng, Xue Su, Aihua Lei,
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Myeloid-Derived Suppressor Cells Dampen Airway Inflammation Through
Prostaglandin E2 Receptor 4
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Journal of Allergy and Clinical Immunology:
Global

Volume 2, Issue 4, November 2023, 100163
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Original article

Short-chain fatty acids ameliorate allergic
airway inflammation via sequential
induction of PMN-MDSCs and Treg cells "

Min-Ting Huang MSc °, Chiao-Juno Chiu PhD b Ching-Yi Tsai MSc %, Yue-Ru Lee PhD °,
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Conclusions and Therapeutic Impact

* Metabolite-based NPs significantly reduced Th2 cytokines and total IgE in an

therapeutic OVA/Alum allergy model
* Modulation of key immune cell populations within the lung 24 hours after NP

administration
* PMN-MDSCs specifically has been implicated in mitigating allergic

inflammation

Establishing a promising platform to safely and effectively treat allergic airway disease

* Further characterization of mitochondrial dynamics

* Antigen specific approach —loading NP with proteins like
house dust mite Omalizumab

* FElucidating mechanisms behind the reduction in IgE
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Differential staining of cells from the bronchoalveolar lavage

PLGA-NP

in bronchial narrowing
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H&E staining of the lungs — reduction
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