Columbia University: Proteome-wide Signaling-network Analysis in Lung Adenocarcinoma

Phospho- Algorithm for the Reconstruction of Accurate Cellular Networks (pARACNe) is a novel algorithm for the systematic inference of protein kinase pathways. In this study, pARACNe was applied to analyze published mass spectrometry-based phosphotyrosine profile data from 250 lung adenocarcinoma (LUAD) samples. The resulting network includes 43 Tyrosine Kinases (TKs) and 415 inferred, LUAD-specific substrates. The predictions were validated at >60% accuracy by Stable Isotope Labeling with Amino acids in Cell culture (SILAC) assays, including “novel” substrates of the EGFR and c-MET TKs, which play a critical oncogenic role in lung cancer.

Read the Abstract

Experimental Approaches
[bookmark: _GoBack]The Califano lab developed a new algorithm, pARACNe, for inferring signaling networks from phosphoproteomics data. This method reports the abundance of phospho-proteins as measured by high-throughput mass spectroscopy (MS) based assay, to reveal how kinases interact with their substrates. Inferring transcriptional regulatory networks with ARACNe relies on the gene-expression data that are usually continuous and non-sparse. Data obtained from methods, such as liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) via spectral counting, are typically discrete and very sparse. To handle these discrete abundances, the mutual information computation approach was modified from a kernel density estimation-based method to a histogram-based Naïve-Bayes approach.
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