Supplemental information

Proteomics results:

Raw data, mzldentML results and peaklists (mgf) have been supplied as supplemental files for all the
proteomics results. File names indicate protease used and whether or not samples were deglycosylated
using PNGaseF before analysis. The files are available on the following PRIDE repository:

Project Name: Influenza A virus- integrated glycomics, proteomics and glycoproteomics
Project accession: PXD003498

Project DOI: 10.6019/PXD003498

Keys to data:

Tryp- tryptic digest

Chymo- Chymotryptic digest

016- Samples subjected to deglycosylation in presence of regular water (H,'°0).

GP- No deglycosylation.

Glycomics results:

Raw data and GlycReSoft MS1 matching outputs have been included for all glycomics samples. MS1
scores are calculated as described previously (1).

Glycoproteomics results:

Results from glycopeptide data searched against database generated using proteomics results; along
with raw LC-MS/MS data have been included in the PRIDE repository. The repository also contains
annotated spectra for all glycopeptide spectrum matches.

MS2 scores are representative of number of fragment ions found (peptide backbone and stub ion
coverage) (2). g-values depict minimal FDR threshold at which the identification is accepted as
described by Kall et al. (3).

Functional annotation of proteomics results:

Proteins identified from proteomics analyses of tryptic H,"°0 deglycosylated samples were subjected to
gene ontology/functional annotation using STRAP (4). The results have been provided as part of the
supplemental material (supplemental file 2), which can be opened and viewed using STRAP.
http://www.bumc.bu.edu/cardiovascularproteomics/cpctools/strap/



http://www.bumc.bu.edu/cardiovascularproteomics/cpctools/strap/

The following criteria were used for exporting proteins for functional annotation:
-10IgP Peptides >= 15
-10IgP Proteins >= 20 and >= 2 unique peptides

De novo only ALC (%) = 50

Site-occupancy analysis data:

Site-occupancy analysis results for Phil-82 including integrated extracted-ion chromatograms have been
included as an excel file (supplemental file 1).

Protein and peptide sequences:

Protein sequences for each of the three hemagglutinins and the glycopeptide compositions against
which the data were searched have been provided as fasta files (*.fa) as part of the supplemental
information (supplemental file 4).

Glycan array binding results:

Glycan array binding results from the Consortium for Functional Glycomics have been provided in
supplemental file 3.

Glycomics results with means and errors:

As per journal guidelines, average values and standard deviations from replicate measurements in
glycomics experiments have been provided in supplemental file 5.

Proteomics database:

The combined Uniprot and IAV database against which the proteomics data were searched has also
been provided in a fasta format in the PRIDE repository.

Source code:

Source code for the automated data analysis workflow is hosted on: https://github.com/GlycReSoft2



https://github.com/GlycReSoft2

Supplemental Figure 1:

Higher resolution figures for proteomics results (Figure 2 in main text):
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B. Phil-BS
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Supplemental Figure 2:

PTM frequencies:

The plot below shows the frequencies (as a % of total detected for each sample) for occurrence of post-
translational modifications as detected in the proteomics results for the three IAV samples. Only the
PTMs that were detected >0.5% of the time were plotted.
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Supplemental Figure 3:

Site-specific glycoform distributions

Phil-82
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Supplemental Figure 3 (continued):

sp|AFG99160|A/Philippines/2/1982 at 22 (NGTL)
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Supplemental Figure 3 (continued):

sp|AFG99160|A/Philippines/2/1982 at 38 (NATE)
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):

Lo sp|AFG99160|A/Philippines/2/1982 at 126 (NWTG)
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Supplemental Figure 3 (continued):

- sp|AFG99160|A/Philippines/2/1982 at 144 (NNSF)
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Supplemental Figure 3 (continued):

sp|AFG99160|A/Philippines/2/1982 at 165 (NVTM)
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Supplemental Figure 3 (continued):

12 sp|AFG99160|A/Philippines/2/1982 at 246 (NSTG)
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Supplemental Figure 3 (continued):

sp|AFG99160]|A/Philippines/2/1982 at 285 (NGSI)

1.0

0.8}

Relative Intensity
1od
=)

g
-y
T

0.2

0.0

{Hex:4; HexNAc:2}
{Hex:5; HexNAc:2}
{Hex:7; HexNAc:2}
{Hex:8; HexNAc:2}
{Hex:9; HexNAc:2}




Supplemental Figure 3 (continued):

sp|AFG99160|A/Philippines/2/1982 at 486 (NGTY)
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Supplemental Figure 3 (continued):

Phil-BS
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Supplemental Figure 3 (continued):

sp|AAC79579|Afreassortant/BS(Philippines/2/1982 at 22 (NGTL)
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):

s sp|AAC79579|A/reassortant/BS(Philippines/2/1982 at 126 (NWTG)
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):

Phil-BS Revertant population
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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sp|ACF41834|A/Puerto at 10| 11 (NNST | NSTD)

1.2

1.0+

ol B

=
<]
AIsuaiu| anne|ay

0.8
0.4}
0.2

{£:9yNxaH 'g:xeH ‘T:an4}

{9:9¥NXaH ‘£:x3H “T:2n4}

{S:oVNXaH '9:xaH 1:and}

{s:ovNXaH !sixaH g:and}

{S1YNXaH !§:XaH T:and}

{v:avNxaH 'gixaH ‘z:and}

{7 OVNXOH ‘G:XaH (T:2n4}

{rOYNXSH 'S:xaH}

{Z:o¥NXaH ‘g:xaH}



Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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Supplemental Figure 3 (continued):
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Supplemental Figure 4: Site specific glycoforms:

The following figures show site-specific glycoform distributions for the three virus strains studied,
aligned to the HA monomers for respective virions. Homology model for Phil-82 and Phil-BS
hemagglutinins was generated as described in the main text. PR-08 model was generated using the 1934
Human H1 Hemagglutinin structure from PDB ID: 1RU7. (NA: Not available)
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Supplemental Figure 5:

The following figures compare glycomics and glycopeptidomics data for overall glycoform distributions.
Glycans are categorized by number of HexNAc units in matched compositions. Glycoform abundances
from glycopeptides were generated by summing all abundances for glycopeptide matches confirmed by
tandem MS, with the specified number of HexNAc units. Glycoform abundances from glycomics were
plotted using MS1 profiling data.
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Supplemental figure 5B: Phil-BS
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Supplemental figure 5C: PR-08
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