Text S4. Details on Module, Pathway, and Gene Set Analysis
We used DAVID (Database for Annotation, Visualization, and Integrated
Discovery)[1] with its default options and the "highest" classification stringency cutoff to obtain functionally related gene groups. DAVID uses a set of fuzzy
classification algorithms to group genes based on their co-occurrences in annotation
terms and ranks the gene groups using an internal (EASE) score [2]. We used
Ingenuity Pathway Analysis (Ingenuity® Systems, www.ingenuity.com) to identify
the top canonical pathways associated with a list of probesets, which uses the
Fisher's exact test to ascertain enrichment.
For the module analysis, we used DAVID to classify 1256 of the 3663 probesets into
54 functionally related gene sets. For each gene set, we obtained five dominant
expression trajectories corresponding to five ocMOF subgroups. While computing
these dominant trajectories, we only included probesets with identical unadjusted
and adjusted Spearman correlation signs to ensure robustness, and rescaled their
gene expression to have a positive ocMOF-WPEC correlation. We used the average
Pearson correlation of dominant trajectories across ocMOF subgroups as the
similarity metric. If the signs of these Pearson correlations were inconsistent across
ocMOF subgroups, then the similarity metric was set to zero (no similarity). Then, we
used Ward as the agglomeration method and performed hierarchical clustering to
obtain five modules (see Supp. Fig. 8). For each module, the five dominant
trajectories were obtained by averaging the corresponding gene sets trajectories
(see Supp. Fig. 9-13).
To obtain the five dominant expression trajectories for a gene set, we first removed
patient-probeset specific effects by standardizing the gene expression values (scaling
each patient using the sample standard deviation of all of its probesets and
separately mean-centering each scaled probeset), and subsequently fitted a loess
curve to each ocMOF subgroup. These five dominant trajectories were aligned to a
common initial reference.
Ingenuity Pathway Analysis (IPA)
We upload a list of probesets (for example, the top 500 probesets) and perform a
Core Analysis with the default settings in IPA. The Canonical Pathway Analysis in IPA
associates the probesets with the canonical pathways in Ingenuity’s Knowledge Base
and returns two measures of association: (1) a ratio of the number of genes from
the list that maps to the pathway divided by the total number of genes that map to
the same pathway, and (2) a p-value of the Fisher’s exact test. To identify significant
gene sets that are the top five canonicial pathways from the five modules, we apply
Bonferroni correction (i.e. p-value < 0.05/25 = 0.002) to the p-values in order to
maintain the type I error at 5%.
For the top canonical pathways (i.e. gene sets) obtained from the top 500 probesets,
we kept probesets with consistent empirical and biological relationships. The
biological relationships between genes in a canonical pathway are available from My
Pathways in IPA (which we referred to as IPA pathway). Using the biological
relationships from IPA pathway and the top 50 probesets in the canonical pathway as
references, we derive a trend between WPEC and ocMOF that is biologically driven
for all genes in the same pathway. If this trend is consistent with the one computed
from the data, the probeset is retained and used to compute the dominant
trajectory. The IPA pathway provides a graphical representation of the biological
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relationships between genes in a canonical pathway, where nodes represent genes
and edges represent the biological relationships. Each edge is supported by at least
one reference from the literature, a textbook, or canonical information stored in the
Ingenuity Pathways Knowledge Base, providing us a relationship summary between
genes.
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