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Introduction and Objectives

The A/J mouse model is highly susceptible to chemical lung tumor induction and has been

widely used as a screening model in carcinogenicity testing and chemoprevention studies.  The accuracy in 10 times 10-fold cross-validation is 75%, which means that the distribution
Although cigarette smoke (CS) exposure induces tumors in the lungs, non-exposed A/J mice of the Sham group was not over-fitted.

will also develop lung tumors spontaneously as they age. This raises the question whether * Lung tumors in 3R4F CS-exposed mice were significantly different from those in air-exposed
the exposure-induced tumors are of a similar type to spontaneous tumors, irrespective of animals (p-value < 0.001), indicating different type of tumors in 3R4F CS-exposed mice.

the overall exposure effect. As exposed mice may exhibit both exposure-induced and * Lung tumors from THS 2.2 aerosol-exposed mice were not significantly different from those
spontaneous tumors, this leads to a one-class problem, as only spontaneous tumors arising in Sham mice but were significantly different from those in 3R4F CS-exposed mice. Tumors
from non-exposed animals are unequivocally defined. from THS 2.2 aerosol-exposed mice resemble those from air-exposed mice.

We would like to develop a gene signature and a one-class classifier to examine the * The classification of the tumors from male A/J mice exposed to THS 2.2 aerosol was not as
potential differences between tumors developing in exposed vs. unexposed A/J mice. The significant as that for the corresponding female study group, because the number of tumors
gene expression pattern should be specific to the tumor state, as opposed to gene in the male THS 2.2 aerosol-exposed mice was small (N=2).

expression dysregulation by the exposure itself (e.g., xenobiotic response genes).
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Material & Methods

A. Genes having a specific behavior in spontaneous tumors vs. 3R4F reference cigarette (University of
Kentucky, Lexington, KY, USA) CS-exposed tumors were ranked in an independent study [1].
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Mahalanobis distance between lung tumors in Sham animals and those in each exposure condition was calculated based on a 13-gene signature
Exposure Group Exposure Group Exposure Group derived from an interaction analysis of gene expression data from a previous A/J study (E-MTAB-1871) [1]. Results are presented as mean # standard
No interaction Positive interaction Negative interaction error of the mean (SEM). Significant differences between exposure groups and Sham are represented by * (p-value < 0.05), ** (p-value < 0.01), and
(same effect in Sham and 3R4F) (stronger effect in 3R4F) (“opposite” effect in 3R4F) *** (p-value < 0.001); significant differences between THS 2.2 aerosol and 3R4F CS exposure groups are represented by # (p-value < 0.05), ## (p-
value < 0.01), and ### (p-value < 0.001). + indicates that there were only two tumor samples in this study group.
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C. Flowchart of building gene signature and one-class classifier
® Tumors from 3R4F cigarette smoke exposed mice One-class classifier
® Spontaneous tumors from fresh air (Sham) exposed mice Input: matrix of gene expression values of
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5 o ® 1 1 (Gei—w)Tz—1 (x-—u) Figure 3. Tumor classification based on Mahalanobis distance. The plot indicates the distance of each tumor in 3R4F CS- or THS 2.2 aerosol-exposed
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Gene signature: The signature is composed of as follows: . spontaneous tumors from exposure-induced tumors in the A/J mouse lung cancer model.
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Itih4, Ighgl. believed to belong to the Sham group and, if not, it
would be classified as non-Sham tumor. References
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