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Supplementary Figure S1. Overview of the Y-maze Setup. The Y-maze behavioral odor 41 

discrimination learning paradigm allows investigators to train mice via positive reinforcement to 42 

differentiate volatile odors from two sources. Following training, non-reinforced, blind, 43 

experimental generalization trials allow investigators to ask about similarities in odors arising 44 

from different manipulations. In the Y-maze setup, the two distal arms are connected to odor 45 

boxes containing an open source of the odor (e.g., urine held in plastic Petri dishes). An air 46 

source, or fan, sends air in a single direction through the odor boxes and into the distal arms of 47 

the Y-maze. Mice perceive odors as they move down the stem of the Y-maze from the start box. 48 

A gate at the exit of the start box contains biosensor mice before the trial. Gates at the entrance to 49 

each of the Y-maze arms contain mice after they have made a choice of odor. Trials are timed, 50 

and the Y-maze is cleaned between trials. 51 
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Supplementary Figure S2. Linear discriminant analysis (LDA) plot showing grouping of 55 

samples across treatments in the cohoused and freely interacting mice (cohort 2). The LDA 56 

model included 3 explanatory chromatographic peaks representing different urinary volatiles and 57 

was selected and cross-validated on a training data set of urine samples from sick and healthy 58 

mice. Classification predictions based on this LDA model and applied to our test set of exposed 59 

mice classified 12/16 of exposed mice as sick and 4/16 of exposed mice as healthy. Sample sizes 60 

reflected in the figure are different from original starting sample sizes for cohort 2 due to lack of 61 

urine samples for several animals. 62 
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 65 

Supplementary Figure S3. Mean processed chromatograms of urinary volatiles for the 66 

cohoused and freely interacting mice (cohort 2). Chromatograms are offset horizontally and 67 

vertically to allow direct comparison of peak responses across retention times (in minutes) for 68 

exposed, healthy, and sick mice. Chromatographic peak responses have undergone peak 69 

alignment and noise reduction in Metalign and all peak responses were normalized to an internal 70 

standard (carvone) peak. Peaks selected in linear discriminant models appear at scan retention 71 

times of 14.79 (2-acetyl-2-thiazoline), 16.98 (decanal), and 24.05 (dimethyl sulfone). Carvone 72 

had a retention time of 21.4. 73 
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Supplementary Figure S4. Linear discriminant analysis (LDA) plot showing grouping of 78 

samples across treatments in the cohoused but physically separated mice (cohort 3). The 79 

LDA model included 3 explanatory chromatographic peaks representing different urinary 80 

volatiles and was selected and cross-validated on a training data set of urine samples from sick 81 

and healthy mice. Classification predictions based on this LDA model and applied to our test set 82 

of exposed mice classified 6/7 exposed mice as sick and 1/7 of exposed mice as healthy. Sample 83 

sizes reflected in the figure are different from original starting sample sizes for cohort 3 due to 84 

lack of urine samples for several animals. 85 
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Supplementary Figure S5. Mean processed chromatograms of urinary volatiles for the 89 

cohoused but physically separated mice (cohort 3). Chromatograms are offset horizontally and 90 

vertically to allow direct comparison of peak responses across retention times (in minutes) for 91 

exposed, healthy, and sick mice. Chromatographic peak responses have undergone peak 92 

alignment and noise reduction in Metalign and all peak responses were normalized to an internal 93 

standard (carvone) peak. Peaks selected in linear discriminant models appear at scan retention 94 

times of 10.97 (6-methyl-3-heptanone), 13.01 (4-methyl-6-hepten-3-one), and 15.23 (dehydro-95 

exo-brevicomin). Carvone had a retention time of 21.4. 96 
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 100 

Supplementary Figure S6. Confirmation of volatile odorant transfer in partitioned cages 101 

used in cohort 3. Confirmation of odorant transfer was conducted by monitoring volatiles on 102 

both sides of a cage separated by semi-permanent partitions with small holes permitting odorant 103 

transfer throughout the cage but precluding contact between animals. Twenty-five uL of neat 104 

carvone (99% L (1) - carvone CAS 6485-40-1, Sigma Aldrich Co., St. Louis, MO) was added to 105 

a filter paper placed on one side of the partitioned cage set up with bedding, partitions, food, and 106 

water, identically to experimental conditions, but without mice. We allowed carvone to 107 

equilibrate and the volatiles to migrate across sides of the cage for 90 minutes. Volatile carvone 108 

was monitored on both sides of the cage by solid phase micro-extraction (SPME) and gas 109 

chromatography-mass spectrometry (GC/MS). A divinylbenzene/carboxen/PDMS fiber 110 
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(Supelco, Sigma-Aldrich, St. Louis, MO) was sequentially exposed for 10 minutes (placed 111 

approximately 5 cm above the bedding) to the two sides of the cage (starting with the side of the 112 

cage opposite of the carvone filter paper) and desorbed in a GC/MS using similar parameters as 113 

used for urine analyses. Peak area responses were determined for carvone and cedrol 114 

(representing bedding volatiles) and carvone/cedrol ratios were determined for both sides of the 115 

cage. The ratio was 0.50 on the side of the cage opposite from carvone and 1.65 on the side of 116 

the cage where carvone was placed. Therefore, we estimated a 30% transfer of the carvone 117 

volatiles across the partitioned cage in a 90-minute period. 118 
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Supplementary Table S1. Volatile compound identification based on spectral library matching 133 

in the NIST 528 Standard Reference Database. For known mouse urine volatiles with poor 134 

spectral library matches (e.g., < 50% matching) we also used relative retention times from 135 

previously published studies for urine volatiles on Stabilwax columns to assist with compound 136 

identification24,52-54. 137 

Percent Matching Compound ID 

94.12 Dimethyl sulfone 

80.80 2-acetyl-2-thiazoline 

67.72 Dehydro-exo-brevicomin 

47.47 6-methyl-3-heptanone 

36.30 Decanal 

33.11 4-methyl-6-hepten-3-one 
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Supplementary Table S2A. Standardized peak responses fort the top explanatory compounds 152 

chosen by stepwise selection techniques to discriminate between sick (LPS-injected) and healthy 153 

(PBS-injected) mice in cohort 2 (freely-interacting pairs). Both sick and healthy mice were 154 

cohoused with healthy (PBS-injected) conspecifics. Presented below are the peak responses as 155 

well as the mean peak response for each group. Below, in blue, we also present the test statistic 156 

values from a two-sample t-test (t value) or a Wilcoxon rank test (W value) and P values 157 

associated with the parametric or non-parametric pairwise comparisons of peak responses, 158 

respectively. A Shapiro-Wilk test was used to test for normal distribution of values in the 159 

treatment groups before performing pairwise comparisons. If data met the assumption of 160 

normality, we then performed an F-test for homogeneity of variance. If variance was not equal 161 

between the two groups, we used the Welch two sample t-test. All tests were two-tailed.  This 162 

pairwise comparison approach was not taken in our primary analysis presented in the paper. 163 

Instead, we report on our a priori planned pattern recognition approach using stepwise model 164 

selection and linear discriminant analysis. We present this table of pairwise comparisons for 165 

additional information to our readers. Significance of the pairwise comparison for individual 166 

compounds at an alpha level ≤ 0.05 is denoted with an asterisk. Marginal significance at an alpha 167 

level ≤ 0.1 is denoted with two asterisks. 168 
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Supplementary Table S2B. Standardized peak responses fort the top explanatory compounds 177 

chosen by stepwise selection techniques to discriminate between sick (LPS-injected) and healthy 178 

(PBS-injected) mice in cohort 3 (physically separated mice). Both sick and healthy mice were 179 

cohoused with healthy (PBS-injected) conspecifics. Presented below are the peak responses as 180 

well as the mean peak response for each group. Below, in blue, we also present the test statistic 181 

values from a two-sample t-test (t value) or a Wilcoxon rank test (W value) and P values 182 

associated with the parametric or non-parametric pairwise comparisons of peak responses, 183 

respectively. A Shapiro-Wilk test was used to test for normal distribution of values in the 184 

treatment groups before performing pairwise comparisons. If data met the assumption of 185 

normality, we then performed an F-test for homogeneity of variance. If variance was not equal 186 

between the two groups, we used the Welch two sample t-test. All tests were two-tailed.  This 187 

pairwise comparison approach was not taken in our primary analysis presented in the paper. 188 

Instead, we report on our a priori planned pattern recognition approach using stepwise model 189 

selection and linear discriminant analysis. We present this table of pairwise comparisons for 190 

additional information to our readers. Significance of the pairwise comparison for individual 191 

compounds at an alpha level ≤ 0.05 is denoted with an asterisk. Marginal significance at an alpha 192 

level ≤ 0.1 is denoted with two asterisks.  193 
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Supplementary Table S3. Summary of within- and across- cohort model performance. Within-196 

cohort model performance was assessed using leave-one-out cross validation, performed on the 197 

training data set consisting of urine samples from sick/LPS-injected and healthy/PBS-injected 198 

mice. Across-cohort model evaluation involved classification of healthy/PBS-injected or 199 

sick/LPS-injected mouse samples from one cohort based on features/peaks selected to 200 

discriminate between sick and healthy mouse samples in the other cohort (e.g., cohort 2 model 201 

applied to sick and healthy mice in cohort 3, or vice versa). Because across-cohort models 202 

performed poorly, we made all hypothesis-driven predictions about exposed mice (i.e., healthy 203 

mice housed with sick conspecifics) within cohorts.  204 

 # of sick/LPS-injected 

mice classified as 

sick/LPS- injected 

(sensitivity) 

# of healthy/PBS-

injected mice classified 

as healthy/PBS-injected 

(specificity) 

Within-cohort model performance  

Cohort 2 model 17/17 (100%) 7/10 (70%) 

Cohort 3 model 5/5 (100%) 6/6 (100%) 

Across-cohort model performance  

Cohort 2 model applied to cohort 3  2/5 (40%) 2/6 (33%) 

Cohort 3 model applied to cohort 2  13/17(76%) 3/10 (30%) 
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