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Quantitative Mass Spectrometry Reveals Changes in Histone H2B Variants as Cells Undergo Inorganic Arsenic-Mediated Cellular Transformation
Rea, M. (U. Kentucky); Jiang, T. (FSU); Eleazer, R. (U. Kentucky); Eckstein, M. (U. Kentucky);  Marshall, A.G. (NHMFL & FSU) and Fondufe-Mittendorf, Y.N. (U. Kentucky)

Introduction

Exposure to inorganic arsenic leads to carcinogenesis. Inorganic arsenic exposure alters specific gene expression patterns, possibly through alterations in chromatin structure. Understanding the mechanism of chromatin-mediated gene regulation requires knowledge of histone post-translational modifications.

Experimental


Here we report the first global mass spectrometric analysis of histone H2B variants as cells undergo arsenic-mediated epithelial-to-mesenchymal transition.  We use electron capture dissociation (ECD) top-down tandem 9.4 T FT-ICR MS/MS (see Figure 1) validated by quantitative reverse transcription real-time polymerase chain reaction to identify changes in the expression levels of H2B variants due to arsenic exposure.

Results and Discussion
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We identified changes in the expression levels of specific histone H2B variants in two cell types, which are dependent on dose and length of exposure of inorganic arsenic. In particular, we found increases in H2B variants H2B1H/1K/1C/1J/1O and H2B2E/2F, and significant decreases in H2B1N/1D/1B as cells undergo inorganic arsenic-mediated epithelial-mesenchymal transition. The analysis of these histone variants provides a first step toward understanding the functional significance of the diversity of histone structures in inorganic arsenic-mediated gene expression and carcinogenesis..

Figure 1.  Upper left. ECD product ion spectrum for precursor (H2B1N/2E/2F) m/z 726.75 ions.  Upper right and bottom. ECD fragmentation maps generated by our custom software. When peptides are dissociated, c ions contain the charge at the N-terminus, whereas z ions contain the charge at the C-terminus.
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