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Introduction:
- the complexity of the phenotype -

There is a pool of ~¥20.000 protein coding genes in human.
There are epigenetically controlled proteom-phenotypes resulting in cell types and tissues.
Almost all steps of signal processing and cellular reactions manifest in proteomic changes.

Proteomic changes can involve the abundance of proteins and protein isoforms, their
interactions or their chemical modifications (e.g. phosphorylation).

In order to understand the phenotype of cells and organisms, looking at their proteome is
essential.
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Introduction:
- current approaches in proteomics -

* Mass spectrometry of bulk tissues has been used widely.
e Proteomic scale mass spectrometry has developed substantially in the recent years.

* Proteome, Glycoproteome, Interactome, Cell-surface-proteome etc.
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https://chem.libretexts.org/Core/Analytical_Chemistry/Instrumental_Analysis/Mass_Spectrometry/Introductory_Mass_Spectrometry/Introduction_to_Mass_Spectrometry
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://chemistry.stackexchange.com/questions/74711/how-exactly-are-ions-in-a-mass-spectrometer-accelerated
https://creativecommons.org/licenses/by-sa/3.0/

Introduction:
- the field of mass spectrometry-
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Introduction:

- the problem of abbundance, representativeness and
specificity -

e Analyzing the proteom of the brain in a cell-type specific manner used to be
challenging.

e Approaches included: Limited protein yield and
 Laser capture microdissecito throughput. Cell surface
* FACS sorting marker bias.

e Exvivo methods: cell culture preparations or rapid isolation of primary cells

- Cell culture is not necessarily
representative of the brain.

- Isolation of cells may perturbe
the proteome and samples may
not be pure enough.
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Cell culture & slice culture
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Slice culture

SORT —tagging does not influence signalling

* SCN shows strong circadian oscillations detectable by the Period2::Luciferase system. It
is a system very sensitive to perturbartions.

e SORT — does not alter the the circadian pattern.
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In vivo
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In vivo

Merge

mCherry(PylS) a-NeuN

a-GFAP

DAPI/mCherry

sndweooddiH by sndweosoddiH b1y

"™ 1HOS-LUASY M 1HOS-dv4D
(m]



In vivo
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In vivo

Cell (promoter) specific protein tagging
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In vivo — mass spectrometry
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Hippocampal cultures. Protein localisation is unaltered.
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No major differences in protein expression, protein length and methionine content.
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Enrichment of proteins and protein
networks in excitatory hippocampal
neurons compared to CTRL
proteome.
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Effects of enriched environment on the proteome.
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Summary

Both methods allow us to do targeted, cell-typre specific proteomics in the brain.

SORT FUNCAT/BONCAT
e Viral transduction e Genetic labeling
e Flexible in terms of disease models. * May require complex breeding.

e Variability due to injections and e Less inherent variability.
infection rate.

e Easier to generate desired vectors. ¢ Limited to the available mice.



Shortcomings of both methods

e Samples are pooled from multiple mice.

e Both studies yield ~2000 proteins whereas the
proteom contains more than that (~12.000/cell).

* The stoichiometry of labeling is not established.

e How does variable AA intake influence ncAA
incorporation and proteom labeling?

e Optimum between labeling and proteom malfunction?



Thank you for your attention!
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