Development of PRS-220, a potential best-in-class, inhaled CTGF/CCN2 inhibitor for the treatment of IPF
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Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, and ultimately fatal lung disease of unknown cause characterized by PRS-220 was selected from Pieris’ proprietary Anticalin libraries using phage display technology to bind CTGF and was
progressive scarring of the interstitial lung tissue. Median survival is two to five years from the time of diagnosis, with standard of engineered to optimize high affinity and specificity. In addition, PRS-220 was designed with favorable biophysical properties giving
care conferring only modest benefit for patients. In addition, adverse events often lead to the withdrawal of standard of care this biologic the robustness and stability for large-scale manufacturing and nebulized inhaled administration. The local
treatment. Therefore, there is a high medical need for novel, well-tolerated and effective IPF treatments. administration of PRS-220 directly into the lung offers the benefit of enhanced drug exposure and local target engagement while

To overcome the limitations of current IPF therapies, we developed PRS-220, a 20 kDa protein suitable for inhalation, based on  avoiding the systemic sink of CTGF and leading potentially to a more efficient CTGF inhibition than systemically administered
the Anticalin® technology, targeting connective tissue growth factor (CTGF/CCN2). Pieris Pharmaceuticals’ proprietary Anticalin ~antibodies. Compared with parenteral delivery, which is the most common route of administration for biologics, pulmonary delivery
platform comprises a novel class of biotherapeutics derived from lipocalins, low molecular weight proteins that are abundantly ~Offers a non-invasive alternative which is of greater convenience for patients.

expressed in human tissues and body fluids including the lung. Like antibodies, Anticalin proteins are engineered to bind a variety Here we provide a preclinical data set demonstrating the best-in-class potential of PRS-220. PRS-220 binds to the functionally
of therapeutically relevant targets but, in contrast to antibodies, are smaller in size and composed of a single polypeptide chain. active epitope of CTGF and shows more stable target engagement than the clinically validated anti-CTGF antibody pamreviumab.

Most importantly, the biophysical properties of Anticalin proteins allow for inhaled delivery, making them ideal for local PRS-220 has a favorable pharmacokinetic profile and lung biodistribution pattern upon lung delivery in mice. Nebulization of Anticalin
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CTGF reduces the decline in lung function among these patients (Richeldi et al., Lancet Respir Med 2019). together form a pliable cup-like binding pocket.
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PRS-220 achieves superior exposure in lung tissues PRS-220 lung biodistribution in fibrotic lung tissue PRS-220 is suitable for pulmonary delivery using a nebulizer Conclusions
» Pharmacokinetic analysis of intratracheally delivered PRS-220 confirms significant » PRS-220 reveals favorable lung tissue distribution upon intratracheal delivery in fibrotic lungs of = Favorable biophysical properties allow PRS-220 to retain stability and integrity upon nebulization. « PRS-220 is an Anticalin-based biotherapeutic for the treatment of IPF designed for inhaled
exposure in the lung over 24 h supporting once daily pulmonary delivery. bleomycin-challenged mice. = Aerosols generated using vibrating mesh technology show aerodynamic properties suitable for effective lung deposition. delivery via the nebulized route of administration.
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Figure 6. Comparison of PRS-220 and pamrevilumab pharmacokinetic (PK) profile. A) PK analysis of PRS-220 in FUNDING - This work is partially funded by a grant from the Bavarian Sponsoregy
bronchoalveolar lavage fluid (BALF), lung tissue & plasma. PRS-220 (100 pg/mouse) was administered to the lungs of mice Figure 7. Lung biodistribution of PRS-220 upon intratracheal delivery to fibrotic lungs of mice. Alexa-647 labeled PRS-220 (100 Figure 7. In vitro nebulization performance of PRS-220 on one exemplary vibrating mesh device (Philips Innospire Go). A) Size exclusion chromatography (SEC) shows that the integrity of PRS-220 Ministry of Economic Affairs Regional Development and Energy within hz Y ad
and exposure in different compartments were measured after 2, 4, 8 and 24 h by ELISA. B) PK profile of pamreviumab in Hg/mouse) was administered to lungs of mice via the intratracheal route at day 21 after bleomycin challenge. The lung tissue distribution was preserved upon nebulization. PRS-220 elutes as a single peak from the SEC column (Sepax Zenix-C SEC-150) before and after nebulization B) ELISA-based potency measurement before and after . CXPBEE )
BALF, lung tissue and plasma. 100 ug antibody was administered to mice via intravenous infusion and exposure was measured was analyzed 2, 8, and 24 h after PRS-220 administration by Light Sheet imaging of the left lung lobes (630 nm excitation channel). The nebulization shows that PRS-220 retains its potency upon nebulization C) Droplet size distribution measured using the nebulizer in conjunction with the Malvern Spraytec and inhalation cell. 10 % of the the framework of the Bavarian Therapy Strategy to combat the COVID-19 Bavarian Ministry of Economic Affairs
after 1, 8, 24 and 96 h by ELISA. C) Comparison of lung and plasma exposure after PRS-220 and pamreviumab dosing figure shows representative 3D overview images (scale bars 500 um) and magnified 2D sections from 3D scanned lungs (scale bars 150 generated droplets are below 1.4 um (Dv(10)), 50 % are below 3.5 pm (Dv(50)) and 90 % below 8.6 um (Dv(90)) D) Aerodynamic Particle Size Distribution measured on a next generation cascade impactor pandemic ("BayTherapieZ()ZO")_ Regional Development and Energy

determined by NCA parameter analysis. Pamrevlumab was generated in-house from patent signatures. pMm). Lungs of saline treated mice imaged at the PRS-220 specific wavelength served as negative controls. (NGI) show a mass median aerodynamic diameter (MMAD) of 4.4 um with geometric standard deviation (GSD) of 2 and a fine particle inhaled fraction (FPF) of 58.2 %.



