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Agenda

• What’s new

• Interesting things from you?

• Topic presentation

• Tutorial and/or open coding



What’s new

- Still some seats available 

for advanced genomeDK 

10th april

- Lots of seats for pipeline 

building (some python + 

bash) 4th june



SCproteomics
From transcription to translation



Translation
http://hyperphysics.phy-astr.gsu.edu/



Aminoacids have

specific

properties such as

- charged

- uncharged

- hydrophobic

Those can create

bonds between

peptides

Protein composition



A Marchetti et al. Nature 000, 1-4 (2008) 

doi:10.1038/nature07539

Not 1, but100s or 1000s of copies of the same protein

A lot of proteins!



Challenge:

isolate proteins to detect the 

distinct chemical structures

Note: there is no PCR here

Protein/peptide isolation



Fluidic isolation

- recovers some 

peptides

- new associations 

to stabilize peptides

(e.g. hydrophobic

bonds)

- heavy bonds will

be lost by preci-

pitation
Matt Padula

Protein/peptide isolation



Fluidic isolation

- centrifugation recovers 

more peptides

- a chromatograph 

can separate them

- specific liquid solutions

reduce the precipitation

loss further by avoiding

bonds (e.g. hydrophobic)

Matt Padula

Protein/peptide isolation



Mass is important

- elements in the periodic

table have unique mass

- their compounds also do,

including peptides

- We cannot calculate the 

mass of peptides when

we do not know the 

sequence
Matt Padula

Mass Spectrometry rationale



- We charge

our particles

- We make them go 

through a dedicated 

device

(e.g. a Time Of Flight

device)

- We measure their

mass

Matt Padula

Mass Spectrometry
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Mass Spectrometry



Matt Padula

Mass Spectrometry



Matt Padula

Mass Spectrometry



The MS scans

continuously for

intact peptide ions,

selecting one of

those ions,

fragmenting it, and

measuring the mass

of each fragment

Mass Spectrometry



The compound 

sequence is not known, 

but can be built back by 

putting together peaks 

which difference is the 

mass of an aminoacid.

Various software do that 

(e.g. MaxQuant)

Matt Padula

Mass Spectrometry



Single Cell Mass Spectrometry
SCoPE2 technology

Cells isolation and spiking of 

carrier bulk of peptides, which 

increases the amount of peptides.

The carrier will be later removed 

under demultiplexing.

Barcoding with TMT (Tandem Mass Tags) to 

recognize cells and normalize intensity signals. 

MaxQuant + DO-MS, DART-ID for peptides 

and protein ID.



Single Cell Mass Spectrometry
Multilayered data format

Spectra (m/z)                    Peptides                Proteins



Single Cell Mass Spectrometry
Multilayered data format

Spectra (m/z)                    Peptides                Proteins

Needs for storing

all steps from raw

output of MS to proteins



Single Cell Mass Spectrometry
Multilayered data format

QFeatures: reuses the singlecellexperiment format to include all the 

protein information



Single Cell Mass Spectrometry
References/Links

Slavov Lab (SCoPE technology)

SCoPE Paper

SCoPE2 Paper and Webpage

SPDB Database Paper and Webpage

WetLab-side review

DryLab-side review

https://slavovlab.net/index.html
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-018-1547-5
https://www.nature.com/articles/s41596-021-00616-z
https://scope2.slavovlab.net/
https://academic.oup.com/nar/article/52/D1/D562/7416372
https://scproteomicsdb.com/
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.202400021
https://pmc.ncbi.nlm.nih.gov/articles/PMC10621466/


Tutorial and open coding

At our home https://abc.au.dk/Documentation you can find

- SCP tutorial on single cell proteomics data

- Previous tutorials + 1 conference workshop

Or you can code and ask for help or generic coding/bioinf/data science 
questions

And have cake

https://abc.au.dk/Documentation.html
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