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Aim: To use GlycanAnalyzer to assigngicans to the exoglycosidase array in Figure 1. Mass
information will be supplied in the form of all m/z intensities for all retention tirffeégure 2)In this
tutorial we will input the data in Figurednd 2into the software.
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Figure 1 An ABS+BKF+BTG+GUH exoglycosidase array
(UPLC). There are three variables: retention time, area of
each peak and Glucose Units (boxes). Notic¢ Home
peaks have very small size (low abundance) and some
are large (high abundance).
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Figure 2. The 3D mass information for an
- entire UPLC chromatogram. The three
: . : . , 1 dimensions are retention time, m/z and
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Abbreviations:

UPLCUltra-performance liquid chromatography
LC: Liquid chromatography
MS: Mass spectrometry

GU: Glucose Units

Step 1 An example dataset is located on the GlycanAnalyzer tutorial webpage called
Data_3Dmassgls. Open the spreadsheet titleBata_3Dmassls and examine the data inside each
exoglycosidase pan€Note that it is the same data presented in Figure 1 and Figure 2):

Undigested | ABS ABS+EBKF ABS+BKF+BTG ABS+BKF+BTG+GUH

Note: if users are supplying their own datasets then thenust have it in exactly the same format
as Data_Expert_nomass.xls
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Observed RT (min)

¢tKS a{ RIFGIF o0CAS3
GLyGSyaridesy

Retention time {min)

4.04
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05
4.05

4.2
5.32
5.91
6.37
6.48
7.65
8.45

% Amount (

%) Glycan Units
0.39 4.2317
0.13 4.8793
0.15 5.1838

0.5 5.4002
0.16 5.4499
18.85 5.9297
6.67 6.2156

Observed mass (m/z)

1531.76806
420.95744
422.95481
488.94466
774.96025
796.94088
556.93316
490.94139

1176.92363

1200.89673
558.92826
462.24532

1157.85683

1110.97035
821.92161

1218.86658

& Gl odz

Intensity (Counts)

22506
136955
73376
50222
42541
37528
37378
29755
25743
27475
26004
24534
22941
22858
22601
21805
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Note: it is \tal that all your data is sorted by lowest to highest retention time (i.e. columns
FYR WYwSGSYdAz2y GAYS O6YAYLQO®

YhoaSNBSR w¢

The input is summarized in Figure 3.

Input: peak list

Retentiontime Amount

(min)

(%)

424 0.74
6.39 0.46
6.55 0.48
7.68 20.64
8.48 9.74
8.89 6.82
9.9 35.66
10.27 8.63
1116 0.49
12.65 16.34

Input: 3D mass list

Glucose Units

4.2522

6.7906

7.0598

7.5188

OYAY O Q

1754

Signal [EU]

Retention time(min) Observed mass (m/z) Intensity (Counts)

1746.676
1767.649
1769.661

1381.54
885.3312
892.3186

895.319

873.341
1745.673
873.8413

874.343
1747.677
1768.656
874.8418
884.3282
884.8331
1748.673
1380.542

T* 180934

65209
35679
18326
15456
14856
13064
255720
224206
211368
105314
100713
55035
48884
32779
30815
41064
34766

Retention time [min]

=3




Figure3. Peak input and-8imensional mass input.

Step 3 Load GlycanAnalyzer web application in your browser. Migpe/glycananalyzer.neb.com
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Step4: We want to generate input for GlycanAnalyzer. Click the link circled on the main page:

Upload a file containing Glucose Units (GUs) and peak areas. Mass and charge columns will increase assignment accuracy.

Generate input file by supplying peaks and mass o uerging 30 mass and peak information.

+ Upload file

Stepb5: in the undigested data in our spreadsheet:

Undigested ABS ABS+BKF ABS+BKF+BETG ABS+BKF+BTG+GUH

Copy the dimensional mass list into the left baxd thepeak list into the text box on the riglisee
Figure 3 for recap)

In the text areas below you can enter the MS signal (retention time, miz and intensity) for the entire chromatogram and all the peaks (retention time, area and GU).

(Click here to paste an example)

This is the main profile on which exoglycosidase digestions will be applied and glycdatians

will be assigned.

Note that the columns GU, Amount (¥pbserved Massand Observedcharge should be separated
by tabs. Copy and pasting from spreadsheets automatically sepaghtetabs


http://glycananalyzer.neb.com/

Step 6 Add data from the spreadsheet by adding eyogkidase@ order of application(order ABS,

BKF, BTG and Gldldee Figure 1). To add ABS click here:

1A. Add profiles to your exoglycosidase panel. e
If you applied a New England Biclab exoglycosidase to your profile select it

« A main profile must be provided - this is the profile before any digestions take place.
« The order of the exoglycosidases in the list is important

Available: Using:

02-3 Neuraminidase S (NAN1) Main profile (no digestion)

=)
023689 Neraminidase A(ABS) > -

a1-2,3.4,6 Fucosidase (BKF)
B1-3.4 Galactosidase (BTG)

Then add the data in the ABS tab below exactly

Undigested | ABS | ABS+BKF | ABS+BKF+BTG | ABS+BKF+BTG+GUH |

Step7: Repeat for the exoglycosidases as ordered in Figufenhé.final pageshould resemble the

following:

1B. Paste the mass (MS1) and peak list. @

In the text areas below you can enter the MS signal (retention time, m/z and intensity) for the entire chromatogram and all the peaks (retention time, area and GU).

(Click here to paste an example)

Retention time (min) Observed mass (m/z)

Intensity (Counts) 42 03942317
404 1531.76806 223506 53201348793
4.b5 420.95744 136955 5.910.155.1838
4.05 422 95481 79376 6.37 0.5 54002
Retention time (min) Observed mass (m/z) ' Observed RT (min) % Amount (%) Glycan Units
main+ Intensity (Counts) 4.24 0.74 42522
4.05 5271582 27984 63904654114
4.08 420.95739 42822 6.550.48 5.4535
4.08 422 9553 25821 7682064 59413
Retention time (min) Observed mass (m/z) ' Observed RT (min) % Amount (%) Glycan Units
main+abs+ Intensity (Counts) 427 0.76 4.2757
4 172368331 1691 533 0.65 4.8861
4.02 122069287 268544 5.56 21.91 54874
4.051318.6707 29238 7.596.89 59074
Retention time (min) Observed mass (m/z) ' Observed RT (min) % Amount (%) Glycan Units
main+abs+bkf+ Intensity (Counts) 424 0.46 4.2547
4 162963496 20937 5.327.76 48534
4 1340 65208 145946 6558426 54839
4.04 403.22915 23294 7.2 0.4357554
Retention time (min) Observed mass (m/z) ! Observed RT (min) % Amount (%) Glycan Units
main+abs+bkF+big+ Intensity (Counts) 4269229 42658
1619.71839 26539 59205 51595
4 171769659 18300 6.3 08453684

401162963073 19547 8.46 6.216.2203

as

Observed RT (min) % Amount (%) Glycan Units

in

step :

5



. B Merge data to input file _
Click the buttor. and save the file to your PC.

' FGSNI Of AOTAY3a WaSNHS RIFGF G2 AyLdzi FAE{SQ (KS dz
Users should select one of three things: (i) select a label stgghdy GlyanAnalyzer (2AB, RFMS,
LINEOFYI YAYRSOZ O0AAU &S ktelSeiplickh2al [ iSshldet ldbef firee. $ythis S NI (I K-
tutorial our dataset was generated using the 2AB label and we therefore should make sure this

button is clicked:

Additional mass.

In order to detect the correct mass GlycanAnalyzer needs to take additional mass into account (e.g. florescent
labels). The other textbox can be used to enter the mass of other labels and/or mass of peptides. Click 'ne additional
mass' if N-glycans are unmoedified.

® 2-aminobenzamide (ZAB)
RapiFluor-MS™ (RFMS)
Procainamide

Other
Enter mass of label and/or peptide
|

No additional mass (e.g. your mass data does not consider the mass of a fluorescent label)

OK I got it

Step8: After the input generation is complete you will be directed back to the main input gage.
the main input page upload the file generated in step 7 by clicking the button circled:



Upload a file containing Glucose Units {(GUs) and peak areas. Mass and charge columns will increase assignment accuracy.

Generate input file by supplying peaks and mass or merging 3D mass and peak information.

Select the peak that you want to determine glycan structures in the undigested profile.

Select peak -

Supplying glycoprotein information will reduce the types of possible glycan structures and increase the accuracy.

Select glycoprotein «

Step9/ t AO1 G KS a{ ShosrthélomtSdiett the prakijaiy dodld like to analyze

Select the peak that you want to determine glycan structures in the undigested profile

Select peak -

Select peakl3 (note that thisa largepeak with GUr.5093in the undigested profile in Figure 1)

Note: it is recommended to start annotating the larger peaks first as these contain the most
florescent andmass signal and therefore are easier to annotaftehis will allow users to build a
picture of possible digests to other peaks before smaller peaks are processed.

Step10: Click the buttor and wait for the assignment to complete. Note that your PC
is nd being used for the calculation. All computations are taking place on our-sféates-art
servers.

Step11: Figure 4 shows the returned list ofdlycansfor peak13. Figure 4 partl: The returned N

glycansare ranked by a score (closer to zero the better). 2: The user has the option to reject any
candidate Nglycan. 3&4: Mjlycans are displayed in oxford notation and drawn in SNFG notation

Ot A01 (GKS WbQ aévoz2f TF2N Ketabkdumh giBssarte diiedchyhe 3t & OF
correctness of the assignment might be, for example how close the theoretical masses and GU
values are to the isotopic average mass and the GU. 6: Links to other databases. 7: If the user
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Details

Mass (Observed / Expected):
1908.23/ 1907.7

GU (Observed / Expected):
7.5093/7.54

AGU :

0.0307

Mass (Observed / Expected):

1908.23/ 1907.7

GU (Observed / Expected):
7.5093/7.571

AGU :

0.0617

Mass (Observed / Expected):
1908.23/ 1907.71

GU (Observed / Expected):
7.5093 / 7.4257

AGU :
0.0836

Figure 4 The single peak assignment output.

Step 12 If the userisfinished rejecting candidates and are happy with the current set of candidates

we canclick! . In this case the completed peaks will be updated as follows:

“iew chromatogram

Step B: The output in Figure gart 8can be broken into three stages

WYt SI 1 & KRighiré 5): TNS-ptelets a directed graph showing the estimated peak movement.
The size of a circle is proportional to the area of the peak. Clicking the circles reveals the glycan
structure assigned to the peak in each digestion profile.
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More visualization is available when these links are clitkisds explained in more detail step 13.
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’ The calculated peak movements for this glcyan.

Figure 5 Thre directed graph representation of the peak movements.
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GlycanAnalyzelt reveals the following information:

1 Expected m/z is present in all digestions.
1 The pealshift on theH/UPLGhromatograms.

by
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Figure 6 Score calculation for peak 9 of the monoclonal antibody. The total scOré7444coming

from the following contributionsk D! ' nd®nnuu I al aa 3athiginBmdntsby o f f
1 if mass not fond in any profilg, Shift score= 0.0092 + 0.0383 + 0.0463 + 0.0754. Total score is
0.0022 + 0 + 0.0092 + 0.0383 + 0.0463 + 0.0754

Wal Ay LI ySt (Mdurgd @ThS & sirR/yth® @d3s spectra of thelcan(s) which were
assigned to each peak. The red bar indicates possible m/z for-gtgchin in all charge states.
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Figure 7. The mass spectra for pelskin the monoclonal antibody. Two peaks were found to be
linked to the Nglycan assignment (readprresponding to the +2H and +1H charged stat@ther

peaks are coloured in grey.

Step 4: Once the peaks are acceptdBigure 4) the user can view a summary of all the completed

FaaA3dyyYSyida o& OfAO1Ay3a GKS W+ASg OKNRBYI G2 3aNI

page is shown in Figure 8 for accepted peaks 13 and 14.
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Relative abundance of glycan structures
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Figure 8 The summary output page fahe monoclonal antibody. This view is presented when

Ot A0l AY3 WOASE OKNRBYLF({23aINXrYQ AY CAIdzNBE nod ¢KS ol
a tick indicates user acceptance of the peak. The pie charts give the distribution of sialic acids,
GIdNAc antennae, galactose and other monosaccharides. The tables presentdijeaNs in the

accepted peakd?eakl3 contains the best possible sources of information: matching mass, matching

GU and mass and GU shifeakl4 hasonly two pieces of evidencenatching mass and matching

GU, there were no shifting peaks found due to its small. $Bakl3Q a-glyban assignment can be

considered to have strong support while pedakQa Kl a YSRAdzY adzll2 NI ¢ K

supporting evidence is GU similardaione. The Mass, Shifts and Glucose unit buttons can be clicked
to visualize the evidence.



