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Introduction amplification step of the NGS protocol mass spectrometer consists of three
components: an ion source to convert a gas-phase sample into ions, a mass

analyser to separate the ions by means of an electromagnetic field and a
The field of functional genomics attempts to describe the functions and  detector. The development of ionization techniques that enable the transfer
interactions of genes and proteins by making use of genome-wide approaches,  of proteins and peptides into the gas phase without substantial degradation
in contrast to the gene-by-gene approach of classical molecular biology  has been crucial for the application of mass spectrometry MS in large-scale
techniques. It combines data derived from the various processes related o proteomic studies. The most commonly used ionization techniques are matrix-

DNA sequence, gene expression, and protein function, such as coding and  assisted laser desorption ionization and electrospray ionization [4,5].
noncoding transcription, protein translation, and protein DNA, protein RNA, and

protein—protein interactions. Together, these data are used to model interactive .
and dynamic networks that regulate gene expression, cell differentiation, and COI'IC'USIOI'I
cell cycle progression. Studying cells at a systems level has been facilitated
by recent technological advancements, as well as the availability of complete These ionization techniques can be combined with various types of
genome sequences. Since the landmark publication of the first draft of the ~ mass analysers that separate ions based on the mass-to-charge ratio by
human genome in the genomes of hundreds of organisms from all branches of ~ either trapping ions in an electrical field trapping mass spectrometers or by
the tree of life have been sequenced [1,2]. accelerating ions through an electrical field and measuring the time-of-flight.
A comparison of instrument configurations that are most commonly used in
D . t proteomics is provided elsewhere. The most advanced mass spectrometer
esc"p on available to date is the Orbit rap, which has a high resolution, a high mass
accuracy, and a large dynamic range that make it suitable for a wide range
This has led to improved annotations of genes and their products and  of proteomics and metabolomics applications. He most common strategy for
has enabled genome-wide studies aimed at understanding interactions and proteomic studies is a bottom-up approach, in which a protein sample is first
molecular processes in the cell. DNA microarrays consist of thousands of enzymatically digested into smaller peptides, followed by separation of the
microscopic DNA spots probes that are bound to a solid surface, such as peptides by charge, hydrophobicity, or a combination of these characteristics,
glass or a silicon chip Affymetrix or microscopic beads lllumina. Labelled and then injected into the mass spectrometer.
single-stranded DNA or antisense RNA fragments from a sample of interest
are hybridized to the DNA microarray under high-stringency conditions. Each
probe is identified by its location on the DNA microarray and the amount of References
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instruments and reagents, along with improvements in computational power,
data storage and bioinformatics tools that facilitate the analysis of the growing
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