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    ABSTRACT
Post-transcriptional nucleoside modifications have long been recognized as key modulators of non-coding RNA structure and function. There is an emerging appreciation that the chemical modification of protein-coding messenger RNAs (mRNAs) also plays critical roles in the cell. Although there are over 100 known RNA modifications found in biology only a handful have been identified in mRNAs. We sought to identify and quantify modifications present in the mRNAs of yeast cells using a high throughput ultra-high performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/MS) method that measures the levels of 36 types of RNA nucleosides in parallel. We detected the presence of six modified nucleosides in mRNAs at relatively high abundances: N7-methylguanosine, N6-methyladenosine, 2’-O-methylguanosine, 2’-O-methylcytosine, N4-acetylcytidine and 5-formylcytidine. Additionally, we investigated how the levels of mRNA modifications vary in response to cellular stress. We find that the concentrations of mRNA modifications including N6-methyladenosine and N4-acetylcytidine change in response to heat stress, glucose starvation and/or oxidative stress. This work expands the repertoire of potential chemical modifications in mRNAs, and utilizes a high-throughput approach to search for modifications that highlights the value of integrating mass-spectrometry tools in the mRNA modification discovery and characterization pipeline.
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