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QUANTITATIVE MICRO-PROTEOMICS PROFILING STUDIES OF PANCREATIC CANCER STEM CELLS
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The University of Michigan, Ann Arbor, MI, USA
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Pancreatic cancer is a highly lethal disease that is usually diagnosed at a late stage with few therapeutic options. Recent evidence supports the existence of human pancreatic cancer stem cells which are only 0.2~0.8% volume of bulk tumor cells but responsible for driving tumor initiation and propagation. Understanding the mechanisms of pancreatic cancer stem cells (the CSCs) may lead to more effective therapies to treat this dismal disease. In this work we develop analytical methodology to perform a comparative proteomics profiling between the CSC group and the majority bulk tumor group. The most significant hindrance to this direct comparison arises from the extremely small number of the CSCs available (10k) which greatly limits the utilization of standard proteome profiling procedures. To address this difficulty, we developed a novel micro-proteomic profiling work-flow based on shotgun sequencing where the proteins are digested into peptides. We then use a combination of single-tube cell lysis, capillary isoelectric focusing (cIEF)-coupled two-dimensional separation with capillary LC-MS/MS and label-free quantitation. The cIEF method is a capillary pH based separation where peptides are separated into 40 fractions to achieve a high degree of fractionation and can be performed with very small amounts of sample. Using this method, we can analyze as little as 1 ug of total protein and detect nearly 1000 proteins using a shotgun proteomic approach. Several critical over-expressed proto-oncogene proteins in the CSC group including NF-kβ(p65 subunit), CXCL5, ERK1, S100P, H-RAS and c-MET were revealed that were different than the tumor group. The differential proteome expression pattern observed provides support to some of the hypothesized mechanisms of the CSCs that the up-regulated signaling cascades composed of these molecules are integral for tumor progression and metastasis.
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