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Construction of the co-transcriptional network

A co-transcriptional network was constructed from the microarray data using
the ARACNE method, which uses mutual information (MI) to test statistical
dependency between expression profiles [2]. Mutual information was computed using
a Gaussian Kernel estimate. Two critical parameters for the ARACNE method are the
kernel width and the MI threshold, which is the minimum MI value to be considered
statistically significant. Both parameters are normally estimated using precomputed
calibration curves that were generated for a different microarray platform. To avoid
bias due to the platform differences and ensure the best parameters for our dataset are
used, custom calibration curves were constructed using the MATLAB scripts
provided in the original publication [2]. A calibration curve for kernel width was
generated (Figure S11A) and the optimal kernel width was determined to be
0.2179931, which is 5.3% lower than that estimated by ARACNE (0.230167). The
calibration curve for the MI threshold was computed (Figure S11B) and used during
network reconstruction. Next, the optimal p-value cutoff for network reconstruction
was determined by computing networks at different p-values over a sufficiently wide
range. For each network, the number of nodes, edges and degree distribution was
computed, and a p-value of 10 was chosen, which resulted in a power law degree
distribution for the network (Figure S12). Finally, in order to assess the effect of
sample ordering upon correlation estimations (MI), a bootstrapped network was
computed by setting 100 cycles and the consensus network was calculated with a
Bonferroni corrected q < 0.001 [3]. The inferred network contained 7,676 nodes and
49,499 edges (Figure S1), and the degree distribution followed a power-law with a
gamma parameter equal to 1.69 (Figure S2).

Module detection in the co-transcriptional network

Clustering of the co-transcriptional network was performed using MCODE. Several
modules were selected based on statistical, functional and relevance to asthma,
inflammation, epithelium and metabolism of steroids. Figure S1 shows the location of
some MCODE modules (M1, M5, M6, M9) and the BioNet module in the co-
transcriptional network, highlighting the dependency between modules M1 and M6.
Figure S4 shows the expression profiles of modules M1, M5 (for up and down-
regulated genes) and M6, indicating that M1 and M6 genes have highly correlated
expression profiles. Figures S3, S5 and S6 show modules M5, M6 and M9 with the
selected KEGG pathways and top-ten ranked GO biological processes detected by
enrichment analysis.

Filtering of non-expressed genes

Non-expressed genes were eliminated on the basis of XIST expression, which
is not expressed in males [1]. The distribution of intensities for XIST in male and
females was computed (Figure S10), and the background threshold estimated as the
median value of the distribution in males (5.32). Genes were filtered when the
intensity in all arrays was below that of the determined threshold value.

Expression profiles for selected genes



The most relevant pathways selected in our analysis were Toll-like receptor signaling
pathway and PPAR signaling. Four genes associated with these pathways were
identified in the BioNet module. Figure S8 show the expression profiles of STATI
and IRF9, which mediate signaling by TLR7 and TLR4, and are involved in the
production of type 1 interferons. Both genes have correlated profiles that are also
somewhat correlated with treatment. Figure S9 shows RXRA and PPARGCI1A, which
mediate signaling by PPARs, and are involved in the inhibition of inflammatory
responses. Both profiles are correlated and correlated as well with treatment.



Figure S1. Summary of functional enrichment analysis. Heatmap displaying the
gene count distribution of KEGG pathways enriched in the gene lists from the
different analyses. RAW = the list of genes based upon P-values that were not
corrected for multiple testing (P<0.05). FDR = the list of genes following multiple
testing correction (q<0.05). BIONET = the module resulting from the BioNet analysis
of the PPI network. M1 = module that had the highest score following MCODE
analysis of the co-transcriptional network.
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Figure S2. Co-transcriptional network. ARACNE-based network with selected
modules visualized. Color key: M1 (yellow), M5 (cyan), M6 (green), M9 (red) and
BioNet (pink). The functional relation between MCODE modules M1 and M6 is
highlighted by the close proximity of the modules in the whole co-transcriptional
network.
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Figure S3. Co-transcriptional network degree distribution. The degree
distribution for the ARACNE inferred co-transcriptional network follows a power law
with gamma = -1.69.

o — R?-=0.93,y=3.77-1.69x

1000 —
500 —

100 —
50 —

Count

Figure S4. MCODE module MS. All genes in this module are differentially
expressed with q<0.05. Therefore, this module was discarded from the common
pathways approach. Enrichment analysis returned ‘Steroid hormone biosynthesis’ as
the most significantly enriched pathway, overlapping with the most significant
pathway enriched in the FDR list.
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Figure SS. Expression profiles of selected MCODE modules. Profile plots of genes
in modules M1 (darkgreen), M6 (black) and BioNet (darkred: up-regulated in flovent;
darkblue: down-regulated in flovent). Functional relation between M1 and M6 is
evidenced by they correlated profiles. Additionally, their independence from drug
variable is also revealed. The genes in module M5, on the other hand, show

correlation with treatment.

Figure S6. MCODE module M6.
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Figure S7. MCODE module M9.

GeneOntology

positive regulation of nitrogen compound metabolic process
positive regulation of RNA metabolic process

positive regulation of transcription

response to CAMP

response to corticosterone stimulus

response to cytokine stimulus

response to mechanical stimulus

response to organic cyclic substance

response to progesterone stimulus

SMAD protein signal transduction

KEGG

B cell receptor signaling pathway
MAPK signaling pathway

T cell receptor signaling pathway
Toll-like receptor signaling pathway

DEEEODCODOOO

EEOO

IER3

Figure S8. RXRA and PPARGCI1A expression profiles. RXRA and PPARGCIA
show correlated expression profiles and are upregulated in flovent.
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Figure S9. Filtering of non-expressed genes was performed based on the expression
of the gene XIST, which is missing in males and provides a lower intensity threshold.
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Figure S10. A) Calibration curve for the kernel width computed for different samples
sizes. B) Calibration curve for optimal MI threshold computation. Each measurement
is performed in triplicate at each sample size.

A

Kernel Width

0.8
0.7
0.6
0.5
0.4
0.3
0.2

° ® Drug (R?=0.78, y = 0.26 - 0.0013x)

Sample Size

B

Slope

N
N

B Gradient (R%=0.99, y = -12.68 - 1.09x)

10 15 20 25 30

Sample size




Figure S11. A) Number of nodes and edges vs. P value profile for the drug co-
transcriptional network. B) Degree distribution for networks constructed at different P
value cutoffs. These plots show that at high P values the networks behave as random
networks, with a number of nodes equal to the total number of genes in the array, and
a large number of edges. As the P value decreases, the networks reduce the number of
edges, and eventually the number of nodes (left). At the same time, the behavior of
the networks changes from random to a scale free (right; blue networks). Finally, the
number of nodes and edges is too low, and the network looses its structures.
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