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Download and install GlycReSofr from github:

https://github.com/BostonUniversityCBMS/glycresoft_sqlalchemy

Agilent 6550 LC-tandem MS data on alpha-1-acid glycoprotein and influenza A
virus are available for public download through the Pride archive:

https://www.ebi.ac.uk/pride/archive/projects/PXD003498

Data reference:

Khatri, K., Klein, J. A., White, M. R., Grant, O. C., Leymarie, N., Woods, R. J., Hartshorn, K. L., and Zaia, J.
(2016) Integrated Omics and Computational Glycobiology Reveal Structural Basis for Influenza A Virus
Glycan Microheterogeneity and Host Interactions, Mol Cell Proteomics 15, 1895-1912. PMC5083086.
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Sample tryptic digest of A/Philippines/2/82 (H3N2)

Mass spectrometry Agilent 6550 LC/MS with chip-cube ionization
online HILIC enrichment, C18 separation

Database combined Uniprot and IAV protein database
PEAKS Studio 8.0

PTMs Carbamidomethylation of Cys (fixed)
Deamidation of Asn (variable)
Oxidation of Met (variable)

Khatri, K. et al. Molecular & Cellular Proteomics (2016)
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STEP 1: Preprocessing
• Profile to centroid
• Identify isotopic patterns and determine monoisotopic peak

Click the flask to add a new mzML file
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Add mzML file here
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STEP 2: Glycan hypothesis construction
• Combinatorial hypothesis, or
• Predetermined dataset from a text file
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{Hex:8; HexNAc:2} N-Glycan
{Fuc:1; Hex:8; HexNAc:7} N-Glycan
{Hex:9; HexNAc:2} N-Glycan
{Hex:5; HexNAc:2} N-Glycan
{Hex:5; HexNAc:3} N-Glycan
{Hex:5; HexNAc:4} N-Glycan
{Fuc:1; Hex:5; HexNAc:4} N-Glycan
{Fuc:2; Hex:5; HexNAc:4} N-Glycan
{Fuc:3; Hex:5; HexNAc:4} N-Glycan
{Hex:5; HexNAc:5} N-Glycan
{Fuc:1; Hex:5; HexNAc:5} N-Glycan
{Fuc:2; Hex:5; HexNAc:5} N-Glycan
{Fuc:1; Hex:8; HexNAc:4; Neu5Ac:1} N-Glycan
{Hex:6; HexNAc:2} N-Glycan
{Hex:6; HexNAc:3} N-Glycan
{Fuc:1; Hex:6; HexNAc:3} N-Glycan
{Hex:6; HexNAc:4} N-Glycan
{Hex:6; HexNAc:5} N-Glycan
{Fuc:1; Hex:6; HexNAc:5} N-Glycan
{Fuc:2; Hex:6; HexNAc:5} N-Glycan
{Hex:7; HexNAc:2} N-Glycan
{Hex:7; HexNAc:6; Neu5Ac:4} N-Glycan

Text file format:
{monosaccharide:count[; monosaccharide:count]} N-Linked/O-Linked/GAG-Linker6/5/2017 10
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STEP 3: Glycopeptide database construction
Enumerate every possible combination of peptide, glycan composition
set, and glycosylation site arrangement for every peptidoform, using:
• combinatorial hypothesis, or
• data-driven hypothesis from mzIdentML
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Add fasta file or
mzIdentML here
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Select glycan hypothesis created
in the previous step here
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STEP 4: Glycopeptide sequence search
• Match preprocessed data to database of glycopeptides
• Extract all chromatograms in MS1 dimension
• Map MS/MS spectra onto chromatograms
• Estimate FDR by using target-decoy with a monotonic q-value

Identified glycopeptides are composed from matched chromatogram
with mapped MS/MS spectra above q-value threshold
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Select a glycopeptide
hypothesis from  STEP 3

Select a preprocessed
sample from STEP 1
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Site 53 Site 78 Site 141 Site 159

Site 180 Site 261 Site 300 Site 498
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