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Various Ubiquitin signals — various functions PO D o A
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Shotgun proteomics and need for PTM enrichment
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Ubiquitin enrichment techniques

Protein-level enrichment
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Stable cell line expressing tagged ubiquitin

With this method around 800 ubiquitination sites were identified

Sylvestersen KB, Young C and Nielsen ML et al (2013), Current opininon in chemical biology
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Peptide-level PTM enrichment ONIVERSITAT

— A: PTM enrichment
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Handbook of Systems Biology, Chpt1

22/04/14 7



GOETHE @a

Antibodies against tryptic ubiquitin remnant N RS

Leaves a di-glycine tag upon digestion

Signature peptide: 114.043 Da tag on K*

Ubiquitylated protein Miscleavage of K*
Ub (---RGG’8)— K* <« GG —K* NH,
-
NH, Trypsin digestion
COOH COOH

other Ubiquitin like proteins Nedd8 and ISG15 leave the same remnant
and can not be distinguished

Could make up tp ~6% of identified sites
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Peptide-level diGly-tag enrichment
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Peptide-level enrichment

Cell line or organs

— B: PTM identification and localization
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Sequence preferences of di-Gly antibodies ONIVERSITAT

a b
Clone G4X1
o
8_
3. gkg
3 S
o O I; gAl&
8
5 g ALK 8 3
Ubiquitin NETe ! |§§
Clone G4x1 Remnant Motif Kit Né%'é E 5B é[ff'!:'
n = 13936 - SE P
B=16402 Erenubl |IBEESES
6543210123456
Relative position
c Relative position
6543210123456
F Ubiquitin Remnant Motif Kit
G 8
I )
non-polar | °
M = ©
b =
® P @ 3
2 N 2
E polar Y (0] =l
D
acdic 2 2
basic K o
R

Relative position

Overmepresentation (p-value)

Ubiquitin
Clone Gax1 NN  cmnant Motif Kit

0w - 0
= Q
o o

0.0025
0.0025

Wagner SA et al (2012), MCP

22/04/14 10



Example of GG-IP mass spec run
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Example Ubiquitin K48-GG site ONIVERSITAT
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Charge state of GG- vs non-GG-peptides ONIVERSITAT
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« Charge exclusion of 2+ charged ions to increase coverage of KGG
containing peptides
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Depth of analysis PO D o A
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Depth of analysis
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Counts
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When comparing treated vs untreated
samples the vast majority of detected
and identified peptides are unchanged

Increase for depth of analysis is desired
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log,
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s-0°H  pka<

Benzenesulfonic acid functionalized matrix
Stepwise pH elution

Separation of peptides according to isoelectric
point
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microSCX based fractionation UNIVERSITAT

\ X luti

‘ pH=>pl, net negative charge, binds to anion exchange

‘ pH=pl, no net charge, no binding to ion exchange

phase'
pH<pl, net positive charge, binds to cation exchange

pH of buffer
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per double SILAC experiment: ~7000 KGG peptides are quantified
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Ubiquitin as a dynamic and versatile post-translational modification

PTM enrichment and identification with shotgun proteomics workflow

Protein- vs. peptide-level enrichment strategies

Sequence preferences of available diGly remnant antibodies

microSCX as a fractionation method post-peptide enrichment
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