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Mass spectrometry (MS) has been evolving into one of the indispensable tools to
elucidate biomolecule structures with widespread applications in biomedical
research. Particularly, last decade has witnessed the increasing efforts stretching
into DNA and RNA oligonucleotide characterization using tandem mass
spectrometry (MS/MS), which includes sequencing RNAs or characterizing their
post-transcriptional modifications. However, MS fragmentation behaviors of RNA
oligos are so far understood insufficiently. In this talk, | will report our work that
characterized the negative-ion-mode fragmentation behaviors of 30 synthetic
RNA oligos containing four to eight nucleotides using multiple fragmentation
methods, including CID, HCD, UVPD, and EThcD on a high-resolution,
accurate-mass instrument. We found that MS/MS spectra derived from RNA
oligos were much more complicated than those from peptides or proteins. There
are more gas-phase dissociation pathways available for RNAs than for peptides,
hence more fragment ions, and dispersed intensities. Moreover, the MS/MS
spectra of RNA oligos are greatly affected by their precursor charge states.
Among nine types of sequencing ions (a-B, b, ¢, d, w, X, y, z), we, for the first
time, found that the intensity of w ions in CID/HCD spectra is highly correlated to
5’-side nucleotide around the cleavage site and the precursor charge state.
Additionally, our analysis revealed that high-charge RNA oligos containing 3'-U,
tended to produce precursors with NCO- losses in CID/HCD spectra, which
presumably corresponded to cyanate anions. All these findings provide valuable
insights for better comprehending the mechanisms behind RNA fragmentation by
MS/MS, thereby facilitating future automated identification of RNA oligos based
on their MS/MS spectra in a more efficient manner.




