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Specifications for LT-KDMB-A1

Application

Dye Properties

Structure

Synonyms

Description

Number of Samples

Amount of Sample

Suitable Samples

Storage:

Shipping:

Handling:

Safety:

© Ludger Limited

For release of sialic acids from glycoproteins and labelling with 1,2-diamino-4,5-
methylenedioxybenzene.2HCl (DMB).

Relative Molecular Mass = 225.07 g/mol

Fluorescence, Aex =373 nm, Aem = 448 nm.

<o NH,CI
0 : :NH3CI

DMB; 1,2-Diamino-4,5-methylenedioxybenzene Dihydrochloride; 1,3-Benzodioxole-
5,6-diamine Dihydrochloride; 5,6-Diamino-1,3-benzodioxole Dihydrochloride

The kit contains reagents for the release of sialic acids from glycoproteins. Released
sialic acids are conjugated with DMB dye by an amination-cyclisation reaction.

The kit contains reagents and materials for up to 22 samples, including the sialic acid
reference panel, and the N-acetyl neuraminic acid and N-glycolyl neuraminic acid
guantitative standards.

Typically starts with 50-200 pg of glycoprotein per analysis. We recommend analysing
samples in triplicate.

Any sialic acid released from a glycoprotein, glycopeptide or glycan can be labelled.

Store at -18°C in the dark. Protect from sources of heat, light, and moisture. The
reagents are stable for at least two years as supplied.

The product can be shipped at ambient temperature.

Ensure that any glass, plasticware or solvents used are free of glycosidases and
environmental carbohydrates. Use powder-free gloves for all sample handling
procedures and avoid contamination with environmental carbohydrate.

Once individual vials of reagents are opened, their contents should be used
immediately. Discard any excess according to local safety rules.

For research use only. Not for human or drug use

Please read the Safety Data Sheets (SDS's) for all chemicals used. All processes
involving labelling reagents should be performed using appropriate personal safety
protection - eyeglasses, chemically resistant gloves (e.g. nitrile), and, where
appropriate, in a laboratory fume cupboard.
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Kit Contents

Each kit contains one vial of each of the following:

Cat. # Item Quantity
LT-DMB-01 DMB Dye 0.7 mg
LT-ACETIC2M-01 Acetic Acid 2 Molar 2x1.1mL
LT-MERCAPTO-01 Mercaptoethanol in Acetic acid (1.4 Molar) 500 uL
LT-DITHIO-01 Sodium Dithionite (Reductant) 4 mg
CM-NEUAC-01 N-acetylneuraminic acid quantitative standard 1 nmol
CM-NEUGC-01 N-glycolylneuraminic acid quantitative standard 1 nmol
CM-SRP-01 Sialic Acid Reference Panel containing Neu5Ac, Neu5Gc,

Neu5,7Ac2, Neu5Gc,9Ac, Neu5,8Ac,, Neu5,9Ac; and 1.25 nmol

Neu5,x,xAcs (where x is an unknown acetyl position). (total sialic acids)
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Additional Reagents and Equipment Required

e Heating block, oven or similar dry heater set at 80°C for sialic acid release; and at 50°C for the sialic
acid labelling reaction

e Range of pipettes 1 to 1000 uL and tips

e Vacuum Centrifuge

e Reaction vials (e.g. 0.5 mL polypropylene vials)

e Analytical grade water, e.g., MilliQ

e Additional Sialic Acid Standards if replicates are required [Optional]: CM-NEUAC-01; CM-NEUGC-01

e Additional Sialic Acid standard Neu5,9Ac; [Optional]: CM-NEU5,9AC-01

e Process positive controls [Recommended]: Ludger Fetuin glycoprotein GCP-FET-50U

Ludger Bioquant glycopeptide BQ-GPEP-A2G2S2-10U

Timeline for Labelling

The LudgerTag™ labelling procedure, including drying time and the acid release of sialic acids from the

analytical samples, typically takes 7 hours plus drying:

Procedure Time

Preparation of Samples 10 min + drying (1-2 hrs) this can be performed the day before
Release of Sialic Acids 3 hrs

DMB labelling 3.5 hrs

Total Time: 7 hrs plus drying
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Method

1

Preparation of Samples

e We recommend taking triplicate aliquots of samples through the analysis. Use 50 ug for highly

sialylated glycoproteins or up to 200 pg for samples such as IgG, which have low levels of sialylation.

Note that some salts/buffers commonly used with proteins may interfere with the sialic acid analysis
process. This is dependent on the amount of sample taken compared to the volume of buffer (as a
large amount of buffer can affect the acidity of the solution during acid hydrolysis). In our
experience, buffers such as PBS are not a problem where the sample concentrations are above
1mg/mL and between 50 and 200 pg of sample is taken for analysis.

We recommend taking a number of controls through the process with your samples:
Positive process control glycoprotein: Fetuin glycoprotein: GCP-FET-50U
Positive process quantitative control glycopeptide: BQ-GPEP-A2G2S2-10U
Negative process control: water
Negative process control: Sample buffer

Aliquot samples and process controls (unless they are already dry) into 0.5 mL polypropylene vials,
and dry in a vacuum centrifuge.

Sialic Acid Release

Set oven to 80°C
Add 25 pL of the 2 M acetic acid solution to the sample and process control vials.

NOT to the Sialic Acid Standards: Neu5Ac (CM-NEUAC-01), Neu5Gc (CM-NEUGC-01), Sialic acid
Reference panel (CM-SRP-01) vials; or the Neu5,9Ac; (CM-NEU5,9,AC-01) if using.

Vortex to dissolve and then briefly centrifuge.

Place the samples and controls in an oven set at 80°C and incubate for 2 hours (x 5 min). Remove
from the oven and cool to room temperature. Vortex and briefly centrifuge.

Transfer 5 uL from each sample or process control into 0.5 mL polypropylene vials, ready for
labelling with DMB.

Acid released samples can be stored at -20°C for at least 2 days if required [Ref1].
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3 DMB Labelling

Set oven to 50°C.

Add 440 pL of the mercaptoethanol solution LT-MERCAPTO-01 to the vial of sodium dithionite
LT-DITHIO-01 and mix by pipette action until the solid is completely dissolved.

Add the entirety of this solution to the vial of DMB Dye LT-DMB-01 and mix by pipette action until
the dye is dissolved.

Protect the labelling reagent from exposure to moisture and light, and use within 60 minutes.

Add 20 puL of labelling reagent to each sample and process control, cap the tube, mix thoroughly by
vortexing and then briefly centrifuge to ensure the labelling solution is at the bottom of the vial.

Add 20 plL of labelling reagent to each sialic acid standard (Neu5Ac, Neu5Gc, Sialic acid Reference
Panel, plus Neu5,9Ac; if required), cap the tube, mix thoroughly by vortexing and then briefly
centrifuge to ensure the labelling solution is at the bottom of the vial.

Place the samples, controls and standards in an oven set at 50°C and incubate for 3 hours in the
dark.

During this incubation, you can start conditioning the LC ready for analysis — see section 4.

Remove vials from the oven and terminate the reaction by adding:
475 uL of water to each sample and process control
480 pL of water to each sialic acid standard

4 LC Analysis

Dilute the Neu5Ac and Neu5Gc standards for the standard curves (using Table 1 for guidance, as
Neu5Gc is normally present in lower amounts than Neu5Ac, the range of the Neu5Gc curve is one
step below that for Neu5Ac). Mix well.

This can be done whilst the ‘HPLC condition column’ runs are in progress.

Ratio D;L‘:tt'c‘,’r" NeuSAc Std (uL) “('zsr Neu5Gc Std (uL) | Water (uL)
1.0 1 200 0 - -
11 2 100 100 100 100
1:4 5 40 160 40 160
1:9 10 20 180 20 180
1:49 50 10 490 10 490
1:99 | 100 10 990 10 990

1:999 | 1000 20 from 1:99 (premixed) 180 20 from 1:99 180

(premixed)
1:4999 | 5000 ; - 10from 1:49 990
(premixed)

Table 1. Dilution scheme for standards
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e Dilute the samples 1 in 10 (ratio 1:9) with water (20 uL sample plus 180 pL water).

e Dilute the Process Controls (and the Neu5,9Ac; if used) 1 in 10 (ratio 1:9) with water.

e DO NOT dilute the Sialic acid Reference Panel (SRP).

Note: If the samples are known to have low levels of sialylation (e.g. IgG), then DO NOT dilute them
with water. If you find that the areas of the LC peaks are not within the standard curve, then either
make up more concentrated samples or extend the standard curve.

Samples are stable in the auto-injector in the dark at 10°C for at least 72 hours.

e Prepare the LC system. Ensure that the solvent lines are primed.
Solvent A = acetonitrile:methanol:water 9:7:84
Solvent B = acetonitrile
Fluorescence: Excitation: 373 nm; Emission: 448 nm
Column temp = 30°C; Sample temp = 10°C

Table 2. 30 min running method for HPLC analysis using a LudgerSep-R1 column (4.6 x 150 mm, 3 ym
particles) LS-R1-4.6x150.

Injection volume = 25 L.

Time (min) | Flow mL/min | %A | %B
0 0.5 100 (O
19 0.5 100 (O
19.5 0.5 10 90
23.5 0.5 10 90
24 0.5 100 (O
30 0.5 100 (O

Time (min) | Flow mL/min | %A | %B
0 0.25 100 (O
7 0.25 100 (O
7.5 0.25 10 90
8 0.25 10 90
8.5 0.25 100 (O
15 0.25 100 (O

Table 3. 15 min running method for UHPLC analysis using a LudgerSep-uR2 column (2.1 x 100 mm, 1.9
um particles) LS-UR2-2.1x100.

Injection volume = 5 pL.

e Condition the column by running the appropriate method (Table 2 for HPLC analysis with LudgerSep-
R1 column or Table 3 UHPLC analysis with LudgerSep-uR2 column) with no injection 2/3 times. Next,
inject a water system blank and check that the baseline is stable. If not, then keep running water
injections until the baseline stabilises, or run a wash with 10% A and 90% B for 30 minutes before re-
conditioning.

© Ludger Limited Page 8
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e Next, run 2 or more injections of the SRP sialic acid reference panel until the profiles overlap. The
profile should resemble Figure 1 for HPLC or Figure 2 for UHPLC. However, retention times will vary
depending on the LC system used.

e The LC system is now ready to run the sample set. We suggest the following order (Table 4):

SRP
Neu5Gc dilutions for the standard curve

Neu5Ac dilutions for the standard curve

Process controls (Fetuin; GPEP; Water; Buffer)

Samples

Neu5Gc dilutions for the standard curve

Neu5Ac dilutions for the standard curve
SRP

Table 4. Sample Injection Order

5 Acceptance Criteria

e The profiles from the SRP at the start and end of the sample set should overlap with minimal drift,
e.g., £ 0.1 min.

e The calibration curve should give R? values of >0.99 for the Neu5Gc and Neu5Ac.

e Updated Acceptance Criteria for Fetuin
For all batches of fetuin (GCP-FET-50UX4) that are NOT C4AM-04, the Ludger acceptance range for
fetuin analysed following in-house SOPs is 257 to 386 nmol/mg protein [Ref 2]. These acceptance
criteria are updated as we gather more in-house data for GCP-FET-50U. The historical acceptance
range is listed in Reference 2, complete with a detailed explanation

For fetuin (GCP-FET-50UX4) batch C4AAM-04, the Ludger acceptance range for fetuin analysed
following in-house SOPs is 222.8 to 334.2 nmoles/mg protein [Ref 3]. This new batch has been in

use since October 2024.

For all batches of fetuin (GCP-FET-50UX40), the protein concentration can be found in the
appropriate CofA for that batch. This will range from 29 ug to 36 ug of protein per 50 pg of fetuin.

e The Ludger acceptance range for GPEP-A2G2S2, analysed using in-house SOPs, is 5.6 to 8.4 nmol
(which is the amount determined by quantitative NMR + 20 %)

© Ludger Limited Page 9
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Fluorescence
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Figure 1: Chromatogram of DMB Labelled Sialic Acid Reference Panel (CM-SRP-01) run on the
LudgerSep-R1 HPLC column.

Peaks: 1 = NeubGc; 2 = NeubAc; 3 = Neub,7Acs; 4 = NeubGc,9Ac; 5 = Neub,8Acs; 6 = Neub,9Ac:;
7 = Neub,x,xAcs (where x is an unknown acetyl position); * = Reagent.

Note: This chromatogram is provided as an example only. Peak width, resolution and retention are dependent

on the HPLC system setup in your laboratory.
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Figure 2: DMB Labelled Sialic Acid Reference Panel run on the LudgerSep-uR2 UHPLC column.
Peaks: 1 = NeubGc; 2 = Neu5Ac; 3 = Neub,7Ac,; 4 = Neub5Gc,9Ac; 5 = Neub,8Ac,; 6 = Neub,9Ac:;
7 = Neub,x,xAcs (where x is an unknown acetyl position); * = Reagent.

Note: This chromatogram is provided as an example only. Peak width, resolution and retention are dependent

on the UHPLC system setup in your laboratory.
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Reaction Mechanism

The labelling reaction is a 2-step process.
N
Cl HzN 0
_ +ﬁ \> O—y,
Cl HaN o 0
HO OH Ho OH NasS;0,
:OH 0 _EJH OH o OH p-mercaptoethanol
AcHN- 722 === AcHN -
HO OH ring HO \‘

opening
2H;0

o-keto acid

1. The first step is the equilibration of the ring-closed (cyclic) sialic acid to the ring-open (acyclic) form.

2. The second step follows a multi-step mechanism wherein the primary amino group of the DMB dye
reacts with the carbonyl of the a-keto acid to form an imine. This intermediate reacts with the
reducing agent in solution and consequently with the other primary amine of the dye.
Rearrangement gives the fluorescently labelled sialic acid (di-imine).

Troubleshooting

1. Low signals on HPLC.

e Incomplete acid hydrolysis: We recommend using an oven rather than a heating block for the acid
hydrolysis step. Some heating blocks cause evaporation and condensation of the acid in the sample
vial lid, causing incomplete acid hydrolysis. We also recommend the use of small sample vials, no
greater than 0.5 mL in volume, for the acid hydrolysis.

e Salts in the sample interfering with labelling: Salts and buffers can interfere with the sialic acid
labelling method. If you suspect salt interference with your sample, dialyse the sample into a salt-
free solvent before analysis.

2. High levels of free dye peaks in chromatograms.

e This can be caused by too much light exposure. Ensure that incubation steps are performed in the
dark. Once the samples are labelled, it is ideal to run them immediately on the LC to avoid
degradation, as prolonged exposure of samples to light and heat causes an increase in non-sialic
acid-specific chromatogram peaks. The issue may also be caused by contamination of the LC column
over time, see below.
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e The amounts of Neu5Ac and Neu5Gc are stable when the DMB labelled samples are stored in the
dark at 10°C for up to 72 hours, provided that the calibration standards have been stored in the
same conditions and are analysed at the same time [Ref 3]. If this is not possible, then the DMB
labelled samples can be frozen for up to 2 days [Ref 1].

3. Variation in LC chromatogram peaks retention times; unstable baseline.

e Incorrect or old LC solvent. Always prepare the solvents in the same way (making a solvent up to one
litre in @ measuring cylinder, for example, by mixing two solvents, is not the same as measuring out
the two solvents separately and mixing in a bottle). Isocratic gradients are particularly sensitive to
variations in solvent preparation. Solvent composition can change over time due to evaporation.

e Contamination of the column with excess free dye/ peptides, etc., can lead to retention time shifts
and extra peaks on the chromatogram. This can be more of a problem for samples with low levels of
sialylation, where larger amounts of protein are injected onto the columns. Wash the column at the
normal flow rate with a 10:90 mixture of normal running solvent and acetonitrile.

e The running conditions for the (U)HPLC system have not been optimised. One common variable to
assess if you are using UHPLC is the ‘strong/weak wash’. These can have a dramatic effect on the
chromatography. As a general rule, the ‘weak wash’ uses the weakest gradient condition and a
‘strong wash’ uses the strongest gradient condition. You will need to assess which of these provides
an SRP trace that matches the product guide. We recommend beginning LC optimisation by using
the weak wash.

4. Problem: There is precipitate in the labelling solution
e Although rare, it is possible that a slight precipitate may form during the preparation of the DMB
labelling solution (mixture of sodium dithionite, mercaptoethanol and DMB dye). We have also
observed this occurrence, have tested this mixture for its labelling efficiency and can confirm that
the precipitate does not impact the labelling reaction.

5. The Sialic acid Reference Panel (SRP) (U)HPLC trace does not match that in the guide
e Ensure that this reference standard has not been treated with acid. Upon acid treatment, the SRP
trace will only contain the peaks corresponding to Neu5Ac and Neu5Gc.

Warranties and Liabilities

Ludger warrants that the above product conforms to the attached analytical documents. Should the product
fail for reasons other than through misuse, Ludger will, at its option, replace it free of charge or refund the
purchase price. This warranty is exclusive, and Ludger makes no other warranties, expressed or implied,
including any implied conditions or warranties of merchantability or fitness for any particular purpose.

Ludger shall not be liable for any incidental, consequential, or contingent damages.

This product is intended for in vitro research only.

Document Revision Number

Document # LT-KDMB-A1-Guide-v7.0
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