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Objectives

The objective of this systems toxicology study was to compare the acute molecular effects in the lung following 3- C57BL/6 mice were exposed via nose-only inhalation for up to 4
week exposure to aerosols generated from electronic vapor (e-vapor) products in comparison with cigarette 4 hours/day, 5 days/week for 3 weeks. Aerosols were generated

_ _ #@G| blocking \JJJ peptide 81 puffing regimen (3-sec puffing; 55 mL/puff, 2 puffs/min) and
Sham The e-vapor formulations contained aerosol formers (propylene glycol, —! digestion pool i e L : :

_ o , , , protein sobafic- from 3R4F using modified Canadian intense puffing regimen (2-
Carrier glycerol), water and 4% nicotine (Carrier fluid) and two different flavor extraction abeling ffing: 55 mL/puff, 2 puffs/min). A | ions f
Test-1 mixtures (Test-1, Test-2) (Figure 1). As control, mice were exposed to sec puffing; 55 mL/puff, 2 pufts/min). Aerosol concentrations for
Test.o ! & ' ! P 3R4F and e-vapor exposures were set to match the nicotine

filtered air (Sham). For comparison, mice were exposed to the Carrier
1 , ; aerosols and to 3R4F CS, matched to the test product aerosols by

Time / weeks nicotine concentration at the nose ports (~41 pg/L).
Figure 1: Exposure groups

3RAF concentration at the nose ports (~41 pg/L) [1].

Perfused left lungs were collected and cryosliced for the
transcriptomic (Affymetrix microarrays) and proteomic (iTRAQ®-
based quantification [2], Figure 2) analyses (N=8).
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Here, we report on the molecular effects of these exposures on the lung, as measured by transcriptomic and VSN normalization, MS/MS ientif -

roteomic af\al ses. In addition, release of inflammato?* mediators into tﬁe bronchoalveolz:lr lavage zuid (BALF) pepsztW/olrzefr:“X“' quantification Qs-gjgct:ltfil\(/:e !3ronchoalveolar !avage fluic : (BALF) was analyzed .for
P ys€s. _ 7 _ y A 8 Figure 2: Quantitative iTRAQ® proteomics workflow. inflammatory mediators by multi-analyte profiling (MAP) using
was assessed by multi-analyte profiling (MAP) using Luminex® technology. Luminex® technology (N=15).
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Results — BALF Summary & Conclusions

* |n the lung tissue of the 3R4F group, more than 8,000 genes were significantly up- or down-regulated compared

1

”‘“: Figure 6: Multi-analyte profiling in bronchoalveolar lavage fluid with Sham (fdr<0.05). Carrier and Test-1 exposures did not result in significant changes in gene expression but
e The color-scale reflects the magnitude of the estimated differences between groups, Test-2 exposure resulted in more than 2,000 differentially expressed genes compared with Sham exposure
proMMP-3 . | T T : _ ; .

S while the text symbols (star, cross, bullet) correspond to p-values resulting from (fdr<0.05). The lung proteome showed changes after 3R4F exposure (about 200 proteins were up- or down-
e : Eatmto testing for significant differences between the groups at the 5%, 1% and less than the | d) b onifi h g d af Carri | £ £ th
= — = 1% significance levels. Colors ranging from beige to red depict increase in endpoints in regulated) but no significant changes were detected after exposure to Carrier or aerosol from any of the two e-
xe — 0 the treatment groups compared with Sham, while colors ranging from skyblue to deep vapor test products (Test-1 or Test-2).
) e m v blue depict decreasing values for the targeted endpoints in the treatment groups * The magnitude of gene expression-based network perturbations in the e-vapor test groups were >94% less than
: . . 5 lovl compared with Sham. Grey lines correspond to endpoints on which statistical testing the 3RAF Mol | ffacts after 3RAE CS included turbati f cellul i infl i
e ; : could not be executed due to the majority of data points being below detection limits. € . grOUp: Olecular errects a _er €Xposure Incluged perturbation of cefiuiar Stress, inflammation,
. ; i and tissue repair networks and protein clusters.
© - | — * |n BALF a number of mediators were significantly upregulated in the 3R4F-exposed group, for example ProMMP9
Lizee) E— and G-CSF were highly upregulated compared with Sham (p<0.05), while no mediator was upregulated after
e - : , _ - Test-1 or Test-2 exposure. Protease (MMP) activity of gelatinases and collagenases was slightly higher in 3R4F
Carrier Test-1 Test-2  3RAE . : exposed (p<0.1) but showeq no difference in e-Yapor groups compared with Sham. |
VS VS VS VS | 1 * In summary, the molecular impact on the lung tissues after 3 weeks of e-vapor exposures was substantially lower
Sham Sham Sham Sham 1 | compared with the impact found after 3R4F exposure. Test-2 showed a relatively higher impact on differential

gene expression than Test-1, however, higher impact was not confirmed in proteomics or BALF analysis.

Figure 7: Matrix-Metalloproteinase (MMP) activity boxplots . |

by treatment group. 5 -
BALF (first lavage cycle) was analyzed for MMP activity by a N : :
gelatinolytic activity assays using fluorescence-labeled gelatin ? TX, USA

(EnzChek® Gelatinase/Collagenase Assay Kit; Invitrogen, —_ | | | : [2] Titz et al. (2015), Analysis of Proteomic Data for Toxicological Applications. Computational Systems Toxicology, 257-284.
Karlsruhe, Germany). Horizontal lines inside the boxplots Sham Carrier Test-1 Test-2 3R4F

[3] Martin et al. (2014), Quantification of biological network perturbations for mechanistic insight and diagnostics using two-layer causal models. BMC bioinformatics 15,
indicate medians. Boxes include 50% of the observed data.
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