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Introduction

Computational analysis of the profiling (DIA) protein set

Inhaled toxicants present in tobacco smoke accelerate and exacerbate inflammation and oxidative stress. Over
time, these processes increase the risk of developing respiratory and cardiovascular diseases (CVD). Developing
alternative tobacco or nicotine products that reduce health risks for smokers is one approach for addressing these
health concerns. The electronic (e)-vapor product (eCig) is proposed as a potential reduced-risk product; however,
its health impact requires in-depth investigation. The goal of this human research study is to examine the
molecular profiles and biological networks that are perturbed by smoking, reversible upon smoking cessation, and
largely unknown with respect to EVP usage for identification of new biomarkers.

Here, we present the plasma protein profiling data of this study. A total of 205 plasma samples were obtained
from smokers (CS), former smokers (FS), and eCig users and compared with those of never smokers (NS).

Study overview

In this study, 205 eligible subjects were enrolled, including 52 NS, 77 CS, 37 FS, and 39 eCig users.

Table 1. Demographics by study group Variables and statistics NS cs Fs eCig
Total recruitment numbers (eligible) 52 7 37 39
Age, years (mean [SD]) 30.1(7.3] 36.7(7.4] 34.2(8.8] 29.0(8.8]
sex, %
- Female 65.4 50.6 64.6 231
- Male 346 49.4 29.7 769
~Other 0 0 27 0

Body mass index (BMI), kg/m” (mean [SD])
Waist circumference, cm (mean[SD])
Ethnicity and race, %

256[4.6] 28658 298(57] 26.4(58]
80.5[11.9] 89.4(13.7) 94.0(15.0] 84.8(10.9)

- Caucasian 2 47 30 26
- Non-Caucasian 10 30 7 13
Affican American 3 2 3 4

Asan 4 1 1 1

Hipanic 0 3 2 3

over 3 5 i 5

Acrylonitrile is generated at temperatures ranging from 500°C to 800°C, which makes the 2-cyanoethylmercapturic
acid (CEMA) urinary metabolite, a biomarker of exposure to acrylonitrile, a good candidate as a biomarker of
verification for subject-reported product use for distinguishing cigarette (CC) smoking from non-combustible
tobacco product use.! On the basis of CEMA measurements, a “compliant” set of 150 subjects were identified,
including 50 NS, 57 CS, 25 FS, and 18 eCig users.
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Figure 3. Bar plot of the average concentrations (mg/L) of proteins in plasma on the basis of PQ500 heavy labelled peptides.

On average, robust quantification of 125 protein groups in each of the 204 samples.
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Figure 4. Volcano plots representing the system response profiles. For each protein, the protein expression change, calculated as the
log2 fold change, is plotted on the x-axis, and the statistical slgmflcance, prupnmann! to the negative log10- ad]usted p value, is plotted
on the y-axis. Yellow and cyan highlight proteins that are stati up- and

CS: current smokers, FS: former smokers, NS: never smokers, and eCig: electronic-vapor product users
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Targeted analysis (PQ500) versus profiling comparison

Figure 6. Venn diagram showing the number of protein
groups identified by using either PQ500 (blue) or profiling
DIA (red).
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Figure 7. Example of correlation
between the PQ500 and DIA
results.

Examples for poor (A), medium (B),
and high correlation (C) between
the DIA and PQ500 results. No clear
trend identified in the dataset.
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Figure 8. A. Predictability in elastic net model based on the analysis set. B Predicted CS probabilities across groups.
CS: current smokers, FS: former smokers, NS: never smokers and eCig: electronic-vapor product users.

Conclusions

Human plasma study on 204 plasma samples successfully performed:

* A total of 235 protein groups identified with DIA

* Atotal of 151 protein groups identified with PQ500

* 129 protein groups consistently identified across all samples with DIA
Subject compliance was assessed by means of CEMA levels in urine. While the CS and NS groups demonstrated
the expected separation, CEMA analysis suggested persistent exposure to cigarette smoke in a substantial
fraction of the eCig (potentially dual use) and FS groups.
A new prediction model for subject compliance has been developed.
Multiomics approaches are planned (metabolomics and transcriptomics) to further complement these results.
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