Development of PRS-400, an inhaled Jagged-1-specific Anticalin® protein for the treatment of muco-obstructive lung diseases
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Excessive mucus production, impaired clearance and impaction of
airways Is a pathological feature of many lung diseases, including
asthma, chronic obstructive pulmonary disease (COPD), primary ciliary
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Mucus plugging: A pathogenic feature of many chronic lung diseases
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lineage specification towards ciliated cells and promotes loss of the vast
majority of club cells preventing their differentiation into mucus-
secreting goblet cells, profoundly reducing mucus cell burden in the
epithelium (Lafkas et al., Nature 2015). Thus Jagged-1 is a highly
attractive target to treat muco-obstructive lung diseases.

In vivo, Jagged-1 may be preferentially expressed by airway basal cells
to activate Notch in adjacent club cell progenitors (Pardo-Saganta et al.,
Nature 2015). Furthermore, as Jagged-1 is expressed in multiple other
organs, direct inhalation of a Jagged-1 blocker would greatly increase
specificity and therapeutic index, but antibodies are poorly suited to

B) Compound distribution within mucus was
assessed by confocal microscopy (63x) in ALI cell

cultures of non-CF (NHBE) and CF-derived bronchial epithelial cells. Bead control is shown for CF-derived cells. Airway surface liquid was labeled with TAMRA-dextran and
mucus with 0.02 pum fluorescent beads 3-5 days prior to experiment. Labeled compound (representative anti-Jagged-1 Anticalin protein) was directly added followed by
perfluorocarbon to prevent evaporation. C) Potential interaction of compound with mucus was assessed by Quartz Crystal Microbalance with Dissipation monitoring. Mucus
solution (0.2% ) was perfused over a chip, followed by perfusion of 10 uM of Anticalin protein and PBS washout. Poly-L-lysine (PLL) was used as a positive control. The graph
shows frequency and dissipation for one representative anti-Jagged-1 Anticalin protein.
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Dose-dependent inhibition of Notch 2 signaling by Jagged-1 Anticalin and
Duocalin proteins

Anticalin proteins show specific Reduction of mucin expression ex Vvivo

binding to Jagged-1
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expression of MUC5AC and FOXA3 by RT-gPCR (7 days post treatment).
Statistics: one-way ANOVA with Tukey’s multiple comparisons test. * p< 0.05, **
p< 0.01, ** p< 0.001; B) AB-PAS staining of mucus in vertical ALI sections (10
days post treatment).
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Figure 1. Schematic representation of an Anticalin and a Duocalin protein. Each building block comprises four variable
loops and a rigid, conserved beta-barrel, which together form a pliable cup-like binding pocket that provides target
specificity and the required molecule stability to allow formulation for inhaled delivery. A
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Jagged-1 Anticalin and Duocalin proteins reduce mucin gene expression and goblet cells in mice with IL-13-induced airway inflammation
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