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Abstract
Statement of the Problem: Cisplatin, and the second and third generation of platinum anticancer drugs are classic cytotoxic chemotherapeutic drugs. They have been thought to attack DNA to form crosslinked DNA adducts which distort the conformation of DNA duplex, leading to cellular apoptosis and necrosis. However, the details about how cells respond to the DNA damages by the drugs and trigger a series of downstream signaling processes largely remain unclear. The purpose of this study is to develop novel MS-based proteomic methods to identify intracellular proteins which specifically respond to DNA damages by platinum anticancer drugs. Combined with bioinformatic analysis, the MS data were further analysed to elucidate the molecular mechanism of action of platinum drugs. Methodology: A 16-mer oligodeoxynucleotide (ODN) duplex and its 1,2-GpG-cisplatin-crosslinked adduct were immobilized on magnetic nanoparticles via click reaction, respectively, to fabricate negative and positive affinity probes which were utilized to capture and enrich proteins interacting with the intact ODN and cisplatin-crosslinked ODN from cellular protein extracts. The proteins enriched by negative and positive probes were individually digested by trypsin, and isotopically labelled by light and heavy alkylation reagents, respectively. Then the light and heavy labelled peptides were equally mixed for nanoLC-MS/MS analysis to identify the proteins specifically interacting with cisplatin-crosslinked ODN. Findings: HMGB1 and HMGB2, the well-established specific readers and binders of 1,2-cisplatin-crosslinked DNA, was found to bind predominantly to the cisplatin-crosslinked ODN, and five RNA or single-stranded DNA binding proteins, namely hnRNP A/B, RRP44, RL30, RL13 and NCL, were demonstrated for the first time to recognize specifically the cisplatinated ODN, indicating the significantly unwinding of the ODN duplex by cisplatin crosslinking. In contrast, the binding of a transcription factor TFIIFa to DNA was retarded due to cisplatin damage, implying that cisplatin lesion stalls DNA transcription. 
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[image: ]Figure 1. Schematic illustration of workflow of the capture, identification and quantification of proteins responding to cisplatin-crosslinked DNA by the proteomic method based on magnetic nanoparticle affinity probes and mass spectrometry.
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