Next-generation proteomics:

towards an integrative view of
proteome dynamics
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DNA contains all of the
genetic instructions that
are necessary to create an
organism

Epigenetic marks

alternative splicing
genotype and phenotype
are not uniquely directed non-coding RNAs (including miRNAS)
by information that is
present on the genome protein—protein interaction (PPI)
networks

post-translational modifications (PTMs)



the causes of most disorders are multifactorial, and systems-
level approaches, including the analysis of proteomes, are required
for a more comprehensive understanding.

MS - based proteomics is starting to mature and to deliver
through a combination of developments in instrumentation, sample
preparation and computational analysis




Human genome {~20,300 genes)
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The diverse and dynamic
mechanisms of proteome regulation
provide a higher order of complexity to the
human genome.

Specific dynamic
rewiring of
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the highly diverse physicochemical properties of amino acids

Furthermore, compared to the genome, the proteome is
complemented by alternative splicing and diverse protein
modifications and degradation

the interconnectivity of proteins into complexes and signalling
networks that are highly divergent in time and space.




In recent years, proteomics technologies —
particularly mass spectrometry (MS)-based protein
identification — have matured immensely through
cumulative technological advances in instrumentation,
sample preparation and computational analysis
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a Gene annotation b Differential expression
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Assessing molecular differences
dentification of splicingvariants between cell types, such as
ESCsand IPSCs

d Temporal dynamics
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Proteome dynamics of fatechange in ESCs
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Investigation of relationships
between transcription and
translation

e Spatial localization

Localization

© Cytoplasm
© Cell surface
© Nucleus

Defining the protein

composition of mitotic
chromosomes
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Dwnamic perturbation of blalogical system
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Protein—protein interactions

and network biology

. Proteins often interact with each other in stable or
transient multi-protein complexes of distinct composition

e  proteins can interact with other molecules, such as
RNA or metabolites

These complexes have essential roles in regulatory
processes, signalling cascades and cellular functions,
and loss of the abllity to interact can cause loss of

function



» affinity purification—mass spectrometry (GEF1ZE TR EE)
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- FARPkEL: additional developments of computational
tools are required that allow modelling of protein network
behaviour under changing conditions, as inferred from
guantitative AP—MS data
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