Preliminary experiments with the TIE* algorithm in mass-spectrometry proteomics data

To demonstrate applicability of the TIE* algorithm to high-throughput data beyond gene
expression microarrays, we describe here preliminary experiments with mass-spectrometry
proteomics data from [1]. The dataset contains 216 samples: 95 from healthy controls and 121
from ovarian cancer patients. The phenotypic response variable is case versus control status.
Before running TIE*, we applied baseline subtraction with peak detection [2] and peak alignment
[3]. This resulted in a dataset with 2,190 peaks.

In order to ensure unbiased estimation of AUC of molecular signatures output by TIE*, we used
hold-out cross-validation. Specifically, 75% of samples were used for running the TIE*
algorithm to find genes that participate in multiple signatures and for training support vector
machine classifiers. The remaining 25% of samples were used for estimation of AUC of
signatures. We emphasize that neither TIE* nor SVM had access to these testing samples. Since
hold-out cross-validation may have high variance in general, we applied the above protocol 10
times with random splits into training and testing sets. All algorithms were applied exactly with
the same parameters as in gene expression experiments from the main manuscript. The results
are provided in the table below:

triipnlil'r[]én;?]d Number of signatgres AUC of all signatures identified by TIE*

testing sets found by TIE Mean 95% Interval
#1 198 0.977 [0.934, 0.998]
#2 258 0.977 [0.939, 0.993]
#3 116 0.961 [0.939, 0.986]
#4 189 0.948 [0.923, 0.975]
#5 267 0.967 [0.925, 0.997]
#6 232 0.956 [0.925, 0.987]
#7 286 0.971 [0.940, 0.994]
#8 232 0.969 [0.940, 0.989]
#9 181 0.969 [0.940, 0.994]
#10 221 0.961 [0.929, 0.991]

As can be seen, TIE* identified hundreds of ovarian cancer signatures with almost perfect AUC
estimates (= 0.95-0.98). Each signature contains only 5 peaks on average. It is also worth noting
that each run of the TIE* algorithm completed within ~1-2 minutes on a workstation with 2.4
GHz Intel Xeon CPU and 12 GB of RAM.
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