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Proteomics and MS data

Ranges infrastructure

Application: spatial proteomics



Mass-spectrometry (LC-MSMS)
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MS1 and MS2 spectra
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MS1 and MS2 spectra




Proteomics data

> raw data

» quantitation
» identification

» protein database



Proteomics data

> raw data

L Status package
> quantitation

. e Raw (mz*ML) v mzR
» identification mzTab v MSnbase
» protein database mgf v MSnbase
mzldentML v mzID (mzR)

mzQuantML (?mzR)




Example

library("MSnbase")

rx <- readMSData(f, centroided = TRUE)

rx <- addIdentificationData(rx, g)

rx <- rx[!is.na(fData(rx)$pepseq)]

plot (rx[[10]], reporters = TMT6, full=TRUE)
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Example
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Example

library("MSnbase")

rx <- readMSData(f, centroided = TRUE)

rx <- addIdentificationData(rx, g)

rx <- rx[!is.na(fData(rx)$pepseq)]
plot(rx[[10]], reporters = TMT6, full=TRUE)
plot(rx[[4730]1], rx[[4929]11)
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Example
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Example

library("MSnbase")

rx <- readMSData(f, centroided = TRUE)

rx <- addIdentificationData(rx, g)

rx <- rx[!is.na(fData(rx)$pepseq)]

plot (rx[[10]], reporters = TMT6, full=TRUE)

plot (rx[[473011, rx[[4929]1])

gt <- quantify(rx, reporters = TMT6, method = "max")
## qt <- readlSnSet (f2)

nqt <- normalise(qt, method = "vsn")

boxplot (exprs(nqt))
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Example
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More

library("BiocInstaller")

biocLite("RforProteomics")
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Ranges infrastructure




Pbase package

library("Pbase")

p <- Proteins(db)

p <- addIdentificationData(p, id)

aa(p) ## AAStringSet

pranges(p) ## IRangeslist

i <- which(acols(p) [, "EntryName"] == "EF2_HUMAN")
plot(p[il)

plot(pl[i], from = 155, to = 185)



peptides
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Spatial proteomics

» The cellular sub-division

allows cells to establish a
range of distinct
microenvironments, each
favouring different
biochemical reactions and
interactions and, therefore,
allowing each compartment
to fulfil a particular
functional role.

Localisation and
sequestration of proteins
within subcellular niches is a
fundamental mechanism for
the post-translational
regulation of protein
function.

Peroxisome
Microtubule
Lysosome
Free Ribosomes
Mitochondrion
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Plasma membrane
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Actin flaments,

ecretory vesicle

Centrosome
(with 2 centrioles)

Spatial proteomics is the systematic
study of protein localisations.



Spatial proteomics

Disruption of the
targeting/trafficking process alters
proper sub-cellular localisation,
which in turn perturb the cellular
functions of the proteins.
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Figure: Mass spectrometry-based
approaches based on density
gradient subcellular fractionation.

Figure: Immunofluorescence:
ZFPL1, Golgi (left) and FHL2,
mainly localized to actin filaments
and focal adhesion sites. Also
detected in the nucleus (right).
(from the Human Protein Atlas)




Cell membrane lysis

Mechanical or buffer-induced lysis of the plasma membrane with
minimal disruption to intracellular organelles followed by subcellular
fractionation.




Density gradient separation
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Quantitation by LC-MSMS




Data

Fraction; Fractions Fraction,, | markers
P1 | 91,1 di,2 d1, m unknown
P2 | 921 q2,2 92, m locy
P3 | 93,1 ds,2 d3, m unknown
P4 | 941 94,2 ds, m lock
Pn | 9n1 dn,2 dn, m unknown




Correlation profile - ER Correlation profile — Golgi Correlation profile — mit/plastid
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Figure: From Gatto et al. (2010), data from Dunkley et al. (2006).



2009 vs 2013
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Figure: pRoloc package. Semi-supervised approach Breckels et al.
(2013). Data from Tan et al (2009).



PC2 (24.61%)
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Dual localisation
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Figure: Proteins may be present simultaneously in several organelles
(dual localisation, trafficking) vs. no man's land. (Gatto et al. 2014)
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