Analysis of the site-specific N-glycosylation of the HeLa cell lysate
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Objectives:

Analysis of the site-specific N-glycosylation of
Hela proteins

Assessment of the degree of contamination
originating from the culture media

Introduction:

« Helacelllines:
derived from cervical cancertissue,commonly used.in cancer
research and as an MS standard, commercially available in
lysate form

 Hela N-glycosylation:
iInformation on the N-glycosylationof HeLa proteinsis lacking
altough glycosylation carries potentially important biological
iInformation

* Site-specific glycopeptide analysis:
glycopeptides are analyzedinintactformopposedto
analysing the glycan and peptide moieties separately - more

valuable information but more challenging due to lower
abundance as opposedto non-glycosylated peptides

Workflow:

« Complex workflow: glycopeptide enrichment followed by
identification of components via HPLC-DDA-MS/MS and label
free quantitation using HPLC-MS data using our in-house built
GlycoPattern software

 Thefocus was not on maximizing the quantity of identified
glycopeptides but on enchanced reliability

* Introduction of a multi-step manual data validation process,

which involved the evaluation of specific high and low energy
MS/MS spectra
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Final, revised data

Hela glycosylation:

* Over 40 glycoproteinsidentified with 69 glycosylation sites, 28
different glycan structures overall 178 different glycopeptides
with high confidence

The identified glycosylation sites:

Glycosylation site was known before but

there was no site-specificinformation
There was

site-specific
Information available

Glycosylation site was
not proven experimentally
before - Novel glycosylation sites!

Conclusions:

First in-depth study of site-specific HeLa
N-glycosylation - enhanced reliability of results

and novel information on HeLa NV-glycosylation

High degree of contamination from culture media
causes significant bias - HeLa glycosylation
should only be studied in a site-specific manner

Bovine contamination:

« Commercially available HeLa cell digest (Thermo Scientific,
Waltham, USA) contained high amounts of bovine protein
contaminants likely from the FBS culture media

« Datasuggestedthat previous studies on HeLa may have been
biased especially released glycan analyes, where the origin of
the glycan structures can not be determined

Effects and degree of contamination:

 Approximatelythe same amount of bovine and human
glycopeptidesidentified inthe sample

 Theglycosylation pattern of the bovine proteinsis very
different from the human proteins

Partition of major glycan types by organisms:
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Sialylation and fucosylation by organisms:
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Comparison of results with published data:

 Comparisonof our experimental data onthe N-glycosylation
pattern of HeLa proteins with a previously published released
glycan analysis of HeLa* indicate significant bias

 Resultsclearly show, that due to the high amount of bovine
protein contaminants the sialylation and fucosylation levels
published are similarto our averaged human & bovine data
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