Human organotypic nasal epithelial tissue culture as an in vitro model to evaluate effects of cigarette smoke
of a candidate Modified Risk Tobacco Product: the Tobacco Heating System 2.2
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INTRODUCTION RESULTS

Exposure to cigarette smoke (CS) is a major risk of developing serious diseases such as lung cancer, chronic obstructive pulmonary disease or cardiovascular disease. The morphology of THS2.2-exposed nasal Mucilair™ inserts is more comparable to air- Reduced dose-dependent network perturbations of THS2.2-exposed nasal Mucilair™ compared to 3R4F-exposed tissue
The development of new tobacco products that could reduce such health impact is ongoing and requires careful safety assessment strategy. exposed inserts then to 3R4F-exposed inserts at comparable nicotine dose at comparable level of nicotine in the aerosol and at different post-exposure time points
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Figure 4: Morphological assessment using Hematoxylin/Eosin/Alcian blue staining of paraffin-

molecular perturbations in both 3R4F cigarette and MRTP exposure conditions.
embedded sections. (A) Untreated nasal Mucilair™ tissue culture shows a pseudostratified epithelium
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While significant effect was quantified over different post-exposure time points in the networks representing cell death, inflammation, proliferation and cellular stress after composed of mucus producing cells, cilia, ciliated cells, and basal cells. (B) Representative pictures of stained

cigarette smoke (CS) exposure, the impact of THS2.2 exposure (at similar dose) was closer to sham controls and mostly limited at the earliest time point (4h). The results of all sections from tissue inserts two days after a 28 min exposure to air, 8%/15% of 3R4F smoke or to

the additional endpoints (see figure 4: histological assessment and figure 7: inflammatory markers release, CYP1A1/1B1 activity and cytotoxicity) measured during this study

corresponding doses (at the nicotine level) of THS2.2 aerosol (12%/22.6%).
support a reduced impact of THS2.2 acute exposure on the nasal epithelial tissue culture compared to 3R4F cigarette exposure.

« Aclear dose- and time-dependent effect is observed on gene expression in 3R4F-
MAT E R IALS d M ET H O DS exposed nasal Mucilair™ inserts compared to air-exposed controls.
an « THS2.2 exposure induces only an early dose-dependent response in exposed nasal

Mucilair™ inserts.
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Figure 6: Quantification of the dose- and time-dependent perturbations of different biological networks (indicated in the rainbow colors

Figure 1: Schematic representation of the Figure 2: (A) Experimental design. Human nasal Mucilair™ tissues (Epithelix — donor: 30 years-old male non smoker) * At comparable dose (nicotine level) and post-exposure time points, 3R4F exposure has boxes) using gene fold-changes as an input and the NPA method (6) as a computational approach. The surface area of each slide is
climatic chamber contains an exposure University of Kentucky) or to 60% humidified air (air-exposed controls) or to diluted THS2.2 aerosol. After exposure, tissue N 48h 72h relative Biological Impact Factor (BIF) (7) for treatments compared with the reference, so the sum of the slice areas for each treatment equals the
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Figure 3: (A) The causal biological networks are describing
biological processes or mechanisms (e.g., Cell Proliferation (2), Cell C O N C L l ' S I O N S
Stress (3), DNA damage and Apoptosis (4) or Inflammation (5)).

They are composed of backbone nodes (big grey balls) connected
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