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Using Molecular Sizes and Shapes For Early
Detection of Human Diseases: Orthogonal
and Multidimensional Analyses in Omics
Studies
ABSTRACT:
Detection of minor variations between complex
sample mixtures is one of the primary challenges in
bioanalytical chemistry. Ability to combine advantages of
various high-performance instruments, such as mass
spectrometry (MS) and vacuum ultraviolet (VUV)
spectroscopy, with conventional separation techniques
makes multidimensional sample characterization ideal for
x-omics studies of complex biological and environmental
samples.
Mass spectrometry (MS) offers unparalleled
advantages of ultrahigh sensitivity, ultrahigh resolving
power, and wide dynamic range to decipher minor
variations between complex mixtures and hence is ideal
for detection of potential disease biomarkers. Ion mobility
(IM) is a gas-phase and, relatively, fast separation
technique and combined IM-MS can provide valuable
multidimensional data about shapes and sizes of
molecules present in “real-world” samples.
In this presentation, advantages of utilizing
orthogonal multidimensional techniques and enhanced
data analyses for characterization of complex mixtures
will be discussed. For instance, methods for
deconvoluting IM overlapping isomers, that utilize postion mobility collision induced dissociation (CID), will be
presented. Moreover, automated identification of
potential IM overlapping species for non-targeted
characterization of complex mixtures will be discussed
and examples from deconvolution of IM overlapping
peptides, proteins, oligosaccharides, and petroleum
samples will be provided. In addition, examples of using
tandem vacuum ultraviolet (VUV) and MS library
searchers for unknown identification in metabolomics
studies will be presented. Presented results from
orthogonal analysis of complex mixtures will demonstrate
the powerful capabilities of multidimensional approaches
for high-throughput sample characterization in x-omics
research.

