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Direct quantification of intracellular pan-cancer metabolic dependent

nucleotides by HPLC-coupled Tandem mass spectrometry
Li Hong?, Lu Jiajunt, Yan Yagin?, Chen Ming*

(1. Center for Excellence in Molecular Cell Science, Chinese Academy of Sciences, Shanghai, 200031, China)
Abstract: Hyperactive alteration of nucleotide metabolites (NMs) is a universal feature of cancer
cells across different cancer types. Determinants associated with aggressive behaviors of cancer
cells, such as uncontrolled proliferation, chemotherapy resistance, immune evasion and metastasis,
rely heavily on augmented nucleotide metabolism. The early and rapid detection of nucleotide
metabolites when present in too high quantities, or containing certain modifications that are not
common in wide types, are many triggered by LC-MS techniques. Due to their high polarity,
chromatographic separation of NMs is challenging using traditional Cig columns in reverse phase
chromatography. Therefore, alternative approaches are used for the chromatographic retention of
NMs, which can be accomplished by IEX, IP, hydrophilic interaction (HILIC), porous graphitic
carbon (PGC) chromatography, or capillary electrophoresis (CE). This work presents a

simultaneous determination of nucleosides and their mono-, di- and triphosphates using a PGC
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stationary phase coupled with electrospray mass spectrometry. The applicability of the method
was evaluated in pan-cancer cells, from which pyrimidine-containing nucleosides and nucleotides
were successfully separated. Principle component analysis (PCA) showed that UTP was
responsible for most of the variance. A comprehensive understanding of the complexity of PGC
chromatography was also demonstrated in this study.

Keywords: Nucleotides, cancer cells, porous graphitic carbon (PGC) chromatography, Mass

spectrometry
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