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Mis-localisation is phenotypic in AP-4 deficiency syndrome

Healthy Control

AP-4 Deficiency

A.K. Davies et al. Nat. Comms. 2018



High-throughput methods for subcellular localisation

Density Gradient Separation
Organelles separated along iodixanol density gradient

Spatial axis
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Christoforou et al. Nat Comms. 2016, Mulvey et al. Nat Prot. 2017, Thul et al. Science, 2017
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TMT Labelling

Isobaric mass tag labelling of individual fractions
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Quantitative Mass-Spectrometry
Complex digest fractionated by high-PH UPLC and analysed by LC/LC SPS-MS3

408 Ribosome (0% Ribosome Actin cytoskeleton

| N
SRR Unique functional profiles for each

Oytosol - Endosome - w=wen SUbcellular niche observed




Dynamic spatial proteomics workflow

Normal cell population
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Parallel mass-spectrometry workflow

Perturbed cell population

<
<«



What proteins re-localise upon perturbation of the subcellular environment?

Differential Localisation
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Itzhak et al. Elife, Cell reports 2016/17
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Non-parametric model

Lysosome

mitochondrion
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Joint allocation for protein i across datasets

Allows us to calculate the probability that a protein is differentially localisation

Conjugate prior
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Cluster specific noise distribution
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Fraction Swapping
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Random batch effects
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