LUNAR ®-CFTR mRNA replacement therapy restores CFTR
expression and function in human bronchial epithelial cells
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Background:

« LUNAR®-CFTR is a novel proprietary, aerosolized CFTR
replacement therapy aimed to treat CF patients carrying
mutations that do not benefit from available CFTR-
modulator drugs.

« LUNAR®-CFTR consists of a codon optimized CFTR
mRNA sequence encapsulated in LUNAR® lipid
nanoparticle (LNP) technology for efficient delivery into
airway epithelial cells.
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* In this study we evaluated whether LUNAR®-CFTR was ANE

able to restore CFTR expression and function in
terminally differentiated human bronchial epithelial cells
(HBEC) derived from CF patients carrying different CF # gptmnized CFTR mb A
CFTR mutations.




Methods:

Schematic representation of the HBECs-ALIl-based assay used to evaluate the LUNAR® -CF mRNA therapy
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Cell monolayers were quality controlled during electrophysiology studies and filters showing lower than 100
Ohms*cm? of baseline TEER were discarded from CFTR function studies.




Results:
Transfection efficiency of LUNAR®-TdTomato

CF HBEC/LUNAR-TdTomato Quantification of transfection by % red fluorescence area
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LUNAR® LNP platform showed similar transfection efficacy in both CF and WT HBECs



DOSE-RESPONSE EVALUATION OF LUNAR®-CFTR

LUNAR®-CFTR was tested at doses of 2.5, 5.0, 10, and 20 ug using CF38 HBE cells carrying the
AF508 mutation in presence of a Cl gradient.
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» Western blotting specific for CFTR protein showed
Unpaired t test

CFTR expression as a function of LUNAR®-CFTR
dosing.

« LUNAR®-CFTR transfected HBECs expressed

higher amounts of CFTR than the WT HBEC
 LUNAR®-CFTR demonstrated dose-dependent FSK-responses. P




LUNAR®-CFTR-induced CI- currents in the presence of a Cl- gradient

Chloride gradient conditions: Ringer’s — + Amiloride apical — Low Chloride + Amiloride apical — + Forskolin apical and
basolateral — + VX-770 apical and basolateral — + INH-172 apical

Representative Isc tracings of CF AF508 and WT HBE cells
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LUNAR®-CFTR-induced CI- currents in the presence of a Cl- gradient
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 In presence of Cl- gradient, the FSK- and VX-770-stimulated CI- currents in LUNAR®-CFTR treated CF HBE cells
were significantly higher than LUNAR®-TdTomato treated CF cells, and comparable to that of WT cells.

* Induced currents were specifically suppressed by CFTR inhibitor-172 (CFTR. ,-172).



LUNAR®-CFTR-induced CI- currents in the absence of a Cl- gradient

No chloride gradient conditions: Ringer's — + Amiloride apical — Ringer’s + Amiloride apical — + Forskolin apical and
basolateral — + VX-770 apical and basolateral — + INH-172 apical

Representative Isc tracings of CF AF508 and WT HBE cells
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LUNAR®-CFTR-induced CI- currents in the absence of a Cl- gradient

CF vs WT HBEC, no CI gradient imposed
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« In the absence of a Cl gradient, the FSK-stimulated Cl currents of LUNAR®-CFTR treated CF HBE cells
were lower than those obtained under a Cl gradient (~ 60% of WT cells).

« However, LUNAR®-CFTR induced CI currents comparable to those induced by ETI in CF cells.




Evaluation of LUNAR®-CF repeated dosing

« Dose- and time-course LUNAR induced CFTR currents Dosing: 3 and 5 ug, every 3 days, five times

were used to design a repeated dosing experiment. Repeated doses FSK response
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« Asingle treatment with LUNAR®-CFTR leads to substantial CFTR activity for 3 days, and measurable activity for ~7
days

«  LUNAR®-CFTR administered 5 times at 3-day intervals and a dose of 5 ug induced CI currents comparable to a




LUNAR®-CFTR induced significant CFTR function in CF HBECs
carrying G542X/R1162X null mutations
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 LUNAR-CFTR treatment of HBECs carrying null mutations resulted in a significantly higher FSK-stimulated chloride
current compared to the LUNAR®-TdT treatment control, and this level was comparable to that of WT cells.

» The currents were CFTR specific since they were inhibited by INH-172 (not shown).




Conclusions:

« LUNAR®-CFTR successfully transfected and expressed a functional CFTR protein in dF508
and G542X/R1162X null HBE cells in a dose dependent manner.

* In presence of a CI- gradient, LUNAR-CFTR treatment restored chloride currents in CF cells
to levels approximating those in wild type cells.

« In absence of a ClI- gradient, LUNAR-CFTR induced CI- current at 60% of WT current levels
but was comparable to those corrected by ETI, the clinically approved CFTR modulator for
CF patients.

* Repeated dosing of 5 ug of LUNAR-CFTR administered at half-life time intervals (3 days)
achieved CI- currents comparable to a single 20 ug dose and comparable to ETI induced
currents, indicating beneficial effects of dose accumulation.

« LUNAR®-CFTR is currently being studied in a Phase 1 clinical trial in healthy volunteers
and adults with CF.
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