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INTRODUCTION

Influenza viruses (IV) pose a major public health concern, since they are highly contagious and still have a high global annual mortality. Current
diagnostic methods are slow or have high error rates; therefore, a rapid detection tool is highly desirable to inform clinical management. Exhaled breath
is a useful diagnostic in a number of diseases. In this work, we examined the exhaled breath of six ferrets collected pre- and post-1V infection. Exhaled
breath analysis was carried out using a comprehensive two-dimensional gas chromatography (GC X GC) hyphenated with a time-of-flight mass
spectrometer (ToF MS). Random Forest, a non-parametric machine learning algorithm, was used to select the most relevant diagnostic volatile organic
compound (VOC) features and build the model using a cross-validation approach. Using this approach, we defined 31 VOC features, which together
produce a profile capable of discriminating between uninfected and IV-infected ferrets. Further characterization revealed an abundance of
hydrocarbons, which is consistent with increased oxidative stress known to occur during viral infection. Our study is the first of its kind to define a
unique exhaled breath signature for influenza infection in ferrets and will be useful for development of a rapid precision diagnostic technique.
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RESULTS AND DISCUSSION

To discriminate between infected and uninfected animals, volatile features were selected Iable 1. List of the wvolatile metabolites selected as the most

using the Random forest (RF) classification algorithm using a leaving-one-animal out 4scrimnatory for determining animal infected with 1V. 10 VOCs were
identified at level 1 according to the criteria established by the

approach. At each iteration the features were ranked according to their mean decrease in 0 00 oo g g piviatioe (MSD [1].
accuracy and the features present in the top 15 at least 50% of the time were retained as the
most discriminatory of IV infection. A total of 31 features (Table 1) were selected and used to
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Our study represents the first comprehensive evaluation of the VOCs present in breath of virally 31 ayate hydrocarbon Hyd 1485 41:59:00 1.2

infected animals. Although more work needs to be done to understand the metabolic origins for the " fvdrocarbon; Ald: aldehyde; Ket: ketone; Alc: alcohol; Ace: acetate; Aro: aromatic

identified VOCs, our study provides the first important step in defining an exhaled breath biomarker [ (1} sumner et al, Proposed minimum reporting standards for chemical analysis

suite for influenza infection. Chemical Analysis Working Group (CAWG) Metabolomics Standards Initiative
(MSI), Metabolomics 3, 211-221 (2007).
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