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Investigation of the gas-phase formation and reactions of radical cations of guanosine,

deoxyguanosine and their homodimers and heterodimers has revealed a novel tautomeric
structure, illustrated above, that may have important biological implications.
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spectrometry

Carol Parr, Sarah E. Pierce, Suncerae 1. Smith, Jennifer S. Brodbelt

The reactions of glyoxal and potassium permanganate with oligodeoxynucleotides are monitored
by electrosprayionization mass spectrometry to evaluate the influence of the sequence of DNA.
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Tandem mass spectrometric de novo sequencing of oligonucleotides
using simulated annealing for stochastic optimization
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A global strategy for tandem mass spectrometric de novo sequencing of oligonucleotides is
presented which is based on finding among all possible sequences the sequence, whose simulated
tandem mass spectrum shows the highest degree of similarity to the measured spectrum.
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The mass spectrometric fragmentation of analogues of the biological second messenger, adenosine
3’,5’'-cyclic monophosphate was undertaken to study the effect of modifications on the tandem
mass spectrometry data obtained.
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charged DNA and RNA anions

Teng-yi Huang, Scott A. McLuckey

The major processes relevant to the reaction of multiply charged DNA or RNA anions ([M-nH]"")
with ionized rubrene(R**).

fragmentation

M-nHIe "+ R (1)
._J 'y
N 1 ()
— {[M-nH] R J1r ¥
t

(1)Electron transfer from anion [M-nH+R]"™"  (2)

(a) Electron transfer at a crossing point
(b) Electron transfer via complex

fragmentation
(2)Cation/anion attachment g

80 180



Contents

vii

148-153

Non-covalent complexes between single-stranded oligodeoxy-
nucleotides and poly(ethylene imine)
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The dominant polyplexes formed by pentadeoxynucleotides with poly(ethylene imine) 400 or 800
have 1:1 stoichiometry. Solution and intrinsic stabilities of these non-covalent complexes follow the
same order, with thymine-rich nucleotides showing the highest binding affinities.
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Structure of Pb2*/dCMP and Pb2*/CMP complexes as characterized
by tandem mass spectrometry and IRMPD spectroscopy

Jean-Yves Salpin, Létitia Gamiette, Jeanine Tortajada, Thierry Besson,
Philippe Maitre
Formation of macrochelate forms for Pb2*/deoxycytidine-5’-monophosphate and Pb2* /cytidine-5'-

monophosphate complexes is demonstrated by tandem mass spectrometry and mid-infrared
multiple-photon dissociation (IRMPD) spectroscopy.
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» Alkali cation regulation of the gas-phase dissociation of the deprotonated trideoxycytoside
dianion (CCC-2H)?" is measured by CID using ESI mass spectrometry. » Sodium cation regulation
of the gas-phase chemical reactivity of [Na(CCC-2H)]" anion with HBr is measured using
ESI/SIFT/QqQ tandem mass spectrometry. » Quantum chemical calculations (RI-MP2) provide
structural and energetic results for the alkaliation and hydrobromination of (CCC-2H)?~ and
[M(CCC-2H)]" anions.
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Mass spectrometric based analysis, characterization and applications
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» The use of circulating cell free DNA in clinical diagnostics. » Application of mass spectrometry to circulating
cell free DNA. » The use of PCR and mass spectrometry for fetal disease diagnosis. » New
developments of mass spectrometry for circulating cell free DNA in biofluids.

M...
'
1

[T e ——r——
maleix of SpectreCHIP

tmeaf Bghl (ALDL-TOP)atase s ecrmnery




viii Contents

184-194

Mass-spectrometric analysis of proteins cross-linked to 4-thio-

uracil- and 5-bromo-uracil-substituted RNA o on o o
HN hy HN

Katharina Kramer, Petra Hummel, He-Hsuan Hsiao, Xiao Luo, Markus /:Ib s mj ié

Wahl, Henning Urlaub o "

» MS analysis of protein-RNA cross-links derived from 4-thio-uracil substituted RNA. HNJ‘; N HNJ\ HNJ% N

» Implementation of novel, automated data analysis approach. » MASCOT identification of ) - 1 365 nm 7"&_\; O)\NTN&_\; O)\NTN&_\

cross-linked peptides enabled by novel procedure. R * ¥ ! N ! A
4-thio-uracil  lysine

195-203

Assessment of the gas phase stability of quadruplex DNA using
travelling wave ion mobility mass spectrometry

Karina C. Porter, Jennifer L. Beck a0
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Analysis of nucleosides using the atmospheric-pressure solids
analysis probe for ionization
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» ASAP is an ionization technique suitable for non-polar compounds. » Nucleosides are considered
to be non-volatile compounds. » This work shows that nucleosides are ionizable with ASAP. » The
method works also for naturally occurring and synthetically modified nucleosides. » Presence of
cations is not as critical as with electrospray ionization.




