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Introduction Additional functionality such as browse glycans by searching from taxonomy or structure search, move/copy data from a . N — — —
The separation of glycans by chromatography prior to MS analysis can reduce sample complexity, minimize ion suppression, database to another database, edit information of existing glycans etc. are allowed. Figure 4 shows a typical SimGlycan web AE e P E B T DAY U EE LR S E O n Ea o e E e P o
and increase dynamic range and separation of structural isomers. Recent developments in mixed-mode columns and faster browser showing a list of searched glycans. In order to store retention times corresponding to glycans, just click “Add” ?%.w e =M= S et et o v
scanning mass spectrometers have increased the number of glycans resolved and identified by LC-MS. However, these (Figure 5) and enter (multiple) detailed information from LC-experiment/s (Figure 6). % v | e | T[]y || S [ e | e [ o | [ — o
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components, identifying MS/MS scans for detected compounds and selection of correct precursor m/z values from the 2. [ et e S M OO e O O e e R R, SimGl ‘ ' oy s L TR IR E—
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isotope cluster for MS/MS data analysis is time consuming. In addition to these challenges, the accuracy of rapid identification s 0 e i e LY Ernepaise Eclion’ AL o L S m—r . D —
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of glycans in high throughput manner has been hampered by lack of glycan templates. Therefore, we have developed a - — tis morss sis b pmorms wovr s et I —
software tool to streamline this process. We also have developed web based software modules which facilitates users to store e e B e T B R E T —
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Sample Preparation e o ] e [ Figure 12: A typical SimGlycan software interface showing
N-Linked glycans were released from glycoproteins (Bovine Fetuin) with PNGase F enzyme (New England BioLabs). The S O L —— Figure 11: A typical SimGlycan software interface showing generated peaklist Search Parameter dialog. The list of MS/MS scans with
released glycans were labeled with 2-aminobenzamide (2AB) with slight modification from the reported procedure of Bigge T . corrected precursor m/z values is shown in the dialog.
et. al., [1]. Prior to analysis, samples were dissolved in 100 pL D.l. water in a 250 plL auto sampler vial. _ o o
Figure 5: A typical SimGlycan software web page displaying searched glycans
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All glycans were separated on a Thermo Scientific™ GlycanPac™ AXR-1 (1.9 um, 2.1 x 150 mm) column [2] by a Thermo 8 ““I.l. e oum oD T ©
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Figure 1 shows the schematic representation of [T e s 2o e Tl g | x| et 2 d IR S
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. T ma e e Software modules were developed for automatic detection of compounds, deconvolution of chromatograms to separate S— — . ] -
© SimGlycan Client Tool l e [ ;f'."‘ e Thed glycan isomers, identification of isotope clusters and MS/MS scans corresponding to detected compounds and precursor e
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The accuracy of the results was also tested on a Q Exactive mass spectrometer (data not shown). Key features of the o
: Rank 3 . . . . . Figure 13: SimGlycan software search result pane (top left); MS/MS peak annotation with Domon and Costelo fragment nomenclature (top right); MS/MS peak
. _ e software are explained using screenshots of the graphical user interfaces and results that we have obtained from the LC- stire -+ Y . pane (top left); MS/MS peak a , T & ture (top right); MS/MS p
ke - ; _ annotation showing successive loss of monosaccharide residues (bottom right); MS/MS peak annotation with cartoons (bottom right)
MS? data analysis.
Figure 1: Structure of the TG(18:1(92)/18:1(92)/18:1(92))
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with some isomers co-eluting under a single peak (e.g., Figure 9: Xcalibur software window showing (A) Isotope cluster with base are also exported along with
peak at M+1 peak; (B) MS/MS scans with precursor m/z values corresponding

. . . [ Figure 14: Typical MS excel file containing results outputted by SimGlycan software after performing MS/MS
peaks observed after 65 minutes in Figure 9(C)). to M+1, M+3 and M+4 and (C) LC-peaks that may be isomers of the of 2-AB other structure specific

GOR database search

GO labelled N-Glycan with precursor m/z value 998.690 (charge: 3-) information (Figure 14).
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Q_::}.4 GF9) Q_-}-i G1E-GlucNAC ’_H_‘i_:}_-_i ADE * MS/MS scans triggered for higher isotopes: Unlike isotope cluster for peptides, glycan isotopic clusters do not
necessarily have base peak at monoisotopic m/z (Figure 9 (A)). For example, Figure 9 (B) shows the Xcalibur software .
G1F(1.5) :}_-_: G2F windows displaying MS/MS scans acquired for the 2-AB labelled N-Glycan with mass of 2897.011Da. All the MS/MS Conclusion

H

i.e., m/z 1000.363 peaks of the isotope cluster. Precursor m/z needs to be corrected before performing MS/MS data LC-MS glycan templates.

scans have been triggered for the m/z values corresponding to M+1 i.e., m/z 999.023, M+3 i.e., m/z 1000.023and M+4 e SimGlycan" 5.4 software provides informatics support for LC-MS and MS/MS data analysis by enabling users to create
G2F(1,3)+aGal G2F+aGal-BGal(X2) Man5

* SimGlycan® 5.4 software facilitates analysis of 10000 MS/MS scans in a batch for structural identification of glycans.

G2F(1,6)+aGal ana Iysis
Multiple batch searches can be triggered simultaneously. Finally, results including glycan structures can be exported into
G2F+(aGal) MS excel file facilitating easy review of results as well as dynamic sharing of information for further post identification
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LC MS and MS/MS Data Pre-processing data analysis.
SimGlycan software simplifies the LC-MS data processing by completingit | e e =
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Figure 3: A typical SimGlycan software “Draw” interface in which Figure 4: SimGlycan software interface to add glycans into an existing or new database Costelo fragmentatlon nomenclature, successive loss of monosaccharide Figure 10: A typical SimGlycan software interface to specify

glycans can be drawn and structure can be saved as KCF file format residues and cartons showing moveable fragment structures (Figure 13).  (c-ms data processing parameters
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