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Ludger Standard N-glycan Release, 2AB labelling, Clean-up and HILIC-(U)HPLC Methods
Ludger Fr#ERIN-ZHEREIK, 2ABARIE, ZEALFIHILIC-(U)HPLCH

This document provides the details of one standard set of methods used at Ludger for glycan release and
profiling of 2AB labelled N-glycans. This is the typical set of methods that we would use to analyse N-glycans
from mammalian derived glycoproteins. A SCHEHE T At [ Ludger 2 FE BRI 2AB AR 1 [ N- 2255 73 #1757k (1 4075
o RXIEFRAT T FLANIAT A R AR N2 Y S T T

This document should be used in conjunction with the individual product guides that can be located under the
Product Categories at: http://www.ludger.com/products/iZ 3 A% S AN 7= d s I FR R A FH, T AZE P2 )
T #:http/Awwv ludger.com/products/

Overview for workflow
Stage 1 % 1 Fr BX: Release N-glycans BiN-% §%
Stage 2 (optional) £ 2 [ Bt(RT i (): Conversion of released Nglycans to aldoses % #f% i fIN-22 4 il
e i
Stage 3% 3 [ Et: Clean-up4iift
Stage 4% 4 [ B 2-AB labeling 2-AB#xic
Stage 5% 5 [ B&: Post-labelling clean-up¥ric 5 4lifk
Stage 645 6 E+: HILIC-HPLC or HILIC-UPLC analysis. HILIC-HPLC or HILIC-UPLC4} 7

Method Details
H s

Stage 138 1 HrBt: Release N-glycansBBIN-2
Reagents: E-PNG-01; Pure water (resistivity above 18 MQ-cm, particle free (>0.22 um), TOC

<10 ppb) is used throughout. iX57:E-PNG-01; 4l /K (L FH % %5 118 MQ-cm, A& ki F(> 0.22um),

TOC < 10 ppb) i k514 1 .
1. Add up to 200ug of glycoprotein to an Eppendorf tube. Adjust to 35 pl final volume with de-ionized
water. JM200pgh e A 3] — M E B 08 . 2B /KB B 5 AR 9 35pl.

Add 10 pul 5x Reaction Buffer pH 7 and 2.5 ul of Denaturation Solution. Heat at 100<C for 5 minutes.
JN10pl pH 7145 1% [ B G i AN 2. 5l AR PR - JJH#LS/\%EPQOO‘J C.

2. Cool. Add 2.5 pl of Triton X-100 and mix. 4#1: fn2.5ul#H#EX-1005R 5B & -
3. Add 2.0 pl of PNGase F to the reaction. Incubate 3 to 24 hours at 37°C (recommend overnight if a
time course has not been performed). ¥ 12.0 ul FEHEE 2| NFEAR . 7E37° CHRE 732124/ (
U SRR AT I TR) R S5 L, el U 7R — 1K)
TIME: 3.5 to 24 hours
B 3.5 - 24 /0Bt
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Stage 2 (optional): Conversion of released N-glycans to aldoses
55 2 B B (PTAMEL): e 0B TRURIN- 22 0 R

This stage is optional, but will ensure that all of the released N-glycans are converted to aldoses, enabling
maximum labelling efficiency. 1X AN BE A& ATk 1, (51X — 5 7] AR PR AT A R TIUFIN- 22 W8 B 30 R BEBE A 3 s bric R

Reagents: 1% Formic acid.
WA 1% F R .

1. Dry the glycans: Dry the glycans in a vacuum centrifuge. We do not recommend applying heat at this

stage as extended drying times or heat can cause desialylation of the glycans. 1. &% b 1 5 25 5.0
LR TSR EERE . FRATA BAAE B BOIN A1, DR D9 S A R ) B 2 3 350 SROM w2 1) 25 4

2. Add 20pL of 1% formic acid to each sample, vortex thoroughly making sure that all of the sample is re-
dissolved, then briefly centrifuge. ¥ IN20W¥ 5 1% 1) FF R 214N AR S0 e 15) JEC A O BT 3 o 2838 1t
ARG R B O

3. Incubate at room temperature for 40 to 50 min. Following this incubation do not leave the samples in

acid, take the samples through the next stage straight away. 7£ % i F 55724031505 8. 552 FAE
FERE L B ERR B H R AT T — I B SRR .

TIME: 1 hour plus drying time (2 to 5 hours)
IR L i+ AR JE(2 215 )

Stage 3: Clean-up
BBt 3: 4tk

Reagents: LC-PBM-96 kit; Vacuum manifold suitable for 96 well format, SPE plates with
Vacuum trap (e.g. LC-VAC-MANIFOLD Kit & LC-VACUUM-TRAP-KIT) with vacuum pump;
2 mL collection plate for collecting glycans [LP-COLLPLATE-2ML-96]; Collection plate lid
(optional) [ LP-COLLPLATE-LID-96].

B LC-PBM-96 &l 5 2 B & & 96 FL 1% 3, SPE-T-# 5 = 5 &£ Al (1] 41 LC-VAC-
MANIFOLD %% # & LC-VACUUM-TRAP-KIT %¢ &) 5 B 7% 5% ;2 =& F+ i 4 A Usc 4R 5% i [LP-
COLLPLATE-2ML-96] it &k 7% ¥ (RT ik) [ LP-COLLPLATE-LID-96].

1. Wash the protein binding plate: Pipette 100 uL of methanol into the plate wells [LC-PBM-96] that are to

be used (this is to wet the membrane). Apply a vacuum and adjust to between -0.1 and -0.2 bar until
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the methanol has passed through the wells. Pipette 300 pL of water into each well to wash away the
methanol. Apply a vacuum and adjust to between -0.1 and -0.2 bar until the water has passed through
the wells. The membrane will remain wet. J& 358 45 G4 145100 pl 59 B 2458 FH i FLAR [LC-PBM-
96)(IX A T TR M) it 0 22 25 98 i % Z1 FE 1 31)-0. 1F1-0.2 2 1], B 31 F i ad i LR« W B00pL ) 7K
BIEEASFLAR P B 0 325 R 5 % 220 5 T $1)-0. 1F0-0. 2.2 (8], B B /GBI FLAR RSO CREFIR I o
Apply the sample: Pipette the samples into the plate wells washing out each tube with 100 pL of water
and adding this to the well. Apply a vacuum and adjust to between -0.05 and -0.1 bar until the liquid
has completely gone through the wells. Pipette 100uL of water into each well. Apply a vacuum and
adjust to between -0.05 and -0.1 bar until the liquid has completely gone through the wells. ZsI0#E i %
KBURE b i N ALARCOR J5 FH LOOML A 7K e v A AN, TN 2 25 SR oK% 21 B2 14 39)-0.05.71-0.. 1 (18], L BV A
Ze5e 4l FUAR . N 100l 1K B REAFLAR - BN 37 SR J5 H 21 B2 1 11-0.05F1-0. 1.2 1], LB A 4
e 41l LR .

Samples can be stored at ~ 4°C for a day or two, but should be stored long term at ~ -20°C. ¥ i 1] LAfF
g {E~ 4°C— P R (HK IR F] ROZ A7 E -20° C

TIME: 0.5 to 1 hour
B []:0.5 ~ 17858

Stage 4: 2AB Labelling
i Bt4: 2ABFRIC

Reagents: LT-KAB-VP24 2AB labelling kit
WF:LT-KAB-VP24 2ABFRIC IR &

1.

Dry the glycans: Dry the glycans in a vacuum centrifuge. We do not recommend applying heat at this

stage as extended drying times or heat can cause desialylation of the glycans. - 5 ¥ £ B 25 2 WAL H
TN . AT B IAESLHT BOMET-1, PR K] (8] B0 Hv 2 3 BORME 25 e R

Prepare the labelling and reductant solution: Add 150 pL of kit component LT-ACETIC-DMS0-01
(30% acetic acid in DMSO) to a vial of dye (LT-2AB-03) and mix by pipette action until the dye is
dissolved. Sometimes heat (30-65°C) is required to help dissolve the dye. Transfer the 150 uL of
dissolved dye solution to a vial of reductant (LT-PB-01) and mix by pipette action until the reductant is
dissolved. Sometimes heat (30-65°C) is required to help dissolve the reductant. #f % Fric Ik R 71V
JN150pL LT-ACETIC-DMSO-01(7EDMSO *130%I1] £, &) (1117 1 7 21 G kM (L T-2AB-03) H 44 J5 FH IR
REEBGURNE M. AN T 230 -65° CRFEBIGENAM . FeA% L50pLIE M 1 Gkt 25 SR 7O
(LT-PB-01), SRJ5HIWRE R & ELRE M . A0 T ZINH(30 - 65° C)kH Bk [ ¥ i -

Label the samples: Add 10 pL water to the dried samples and mix. Add 10 pL of labelling reagent and
mix. Incubate at 65°C for 1 hour (remixing at ~15 min). Cool. 1. FRiCEE S FINTLOpLIK )T AL 5 ok
JEIRE . INLOULIIFRICR AR EIR A - 7E65° CHIEEFRIAN/INI (-~ 16708l FHE &) . B E.

TIME: Drying time (2 to 5 hours) plus 1.5 hours
AT 5. AR 12 26 1)+ 1.5 p it
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Stage 5: Post-Labelling Clean-up
ERM B bridFAL

Reagents: LC-T1-A6 LudgerClean T1 cartridges; Vacuum manifold suitable for 96 well
format, SPE plates with Vacuum trap (e.g. LC-VAC-MANIFOLD Kit & LC-VACUUM-TRAP-
KIT) with vacuum pump; 2 mL collection plate for collecting glycans [LP-COLLPLATE-
2ML-96]; Collection plate lid (optional) [ LP-COLLPLATE-LID-96]; Acetonitrile; 96 %
acetonitrile in water (v/v). Base plate for array wells [LP-HOLDER-96]; Base plate plugs to

fill unused spaces in base plate [LP-PLUG-96]
B LC-T1-A6 LudgerClean T14ifuh:; A2 B E & 967U, SPEPIR 5 H 23 RAEM (B

HILC-VAC-MANIFOLD#E& LC-VACUUM-TRAP — BB\ EZE  2EZFHERTE RN
[LP-COLLPLATE - 2ML - 96]; Yt #EAR 2 F(7AIi%k) [ LP-COLLPLATE-LID-96]; Z.Ji&;96%1 Z.

7K (v 1 v). HEFLHJEAR [LP-HOLDER-96]; J& AR 2& F SRIE M E R AR b R fE A B9 25 18] [LP-
PLUG-96]

1. Wash and prime the cartridge: Pipette 1mL of water into each cartridge; apply a vacuum of between -
0.05 and -0.3 bar until the liquid has completely gone through the wells. Pipette 1mL of 96%
acetonitrile into each cartridge; apply a vacuum of between -0.05 and -0.3 bar until the liquid has
completely gone through the wells.

TP AN T A R I L 22 TH R 7K B BN AA AT TN 3 25 SR 5 K 1 2 1 $1)-0.0581-0.3 2 ], B BV Ak £
258 Al fLR . IR 122 T196% &I BB 20, TN 5 7% S8 J5 6 21 52 1 31 -0.0541-0.3 2 7], B 2K
R Bg e Al fLR .

2. Apply the samples: Pipette 200 pL of 96% acetonitrile into the sample tube, mix by pipette action and
transfer the whole of the solution to the top of a cartridge. Allow to drain under gravity. It should take
between 30 seconds and 5 minutes to drain. If after 5 min the sample has not drained, then apply a
minimum vacuum to pull some of the sample into the cartridge, and then switch off the vacuum and

allow to drain under gravity (repeat as necessary).

INTINAE: it H 200l 96% ) £ Hi i A AE it i TR T & 98 i B B T Vs v 3 — A A i o (AR E )
THK. EREOMES B HETF . WRS Pl 5 R IE B T, ] B R R 2 4 35 2 kb — e
BT Il R G R S AR ) T HK (L E E ).

3. Wash the cartridge: Add 1 mL of 96% acetonitrile to each cartridge and allow to drain under gravity. It
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should take between 30 seconds and 2 minutes (or more) to drain. If after 5 min the 96% acetonitrile has
not drained, then apply a minimum vacuum to elute slowly. Repeat with 2 additional washes of 1mI 96%
acetonitrile.

THVEAAE N1 22 T196% L M B Rk NE T AR E ) R K. 75 23080 2P 23 b (B I () HET 49 iR
573415 96% LM A HEHE, AR R EZ A i A ARAB BE I . 12N EAM ) 122 7196 % L i B2 bt

4. Elute the glycans: Insert a collection plate [LP-COLLPLATE-2ML-96] into the manifold. Make sure the

vacuum is on the lowest setting, remove one of the plugs so that when the vacuum is switched on it
does not surge. It is important that the glycans are eluted slowly. Add 1 mL water to each cartridge.
Leave to drain under gravity for 5 min. Apply the minimum vacuum to the samples by opening the tap.
Once the vacuum has settled, put the plug back in. Apply low vacuum for one second or so to allow
the liquid to enter the cartridge (~100 pL). Stop the vacuum and allow the sample to drain under
gravity for a further 10 min. Apply a minimum vacuum to complete the elution slowly. After the liquid
has drained through, increase the pressure to maximum to remove the final drops from the end of the
cartridge.
Ve R pE: 80— MM [LP-COLLPLATE-2ML-96] BUZEIGE . A R B0 25 35 B % BN SR, i —
FET XL ASKEITT RN EASMT . BREEREMES, XamREZ, M miZTK.
EE S FHEES 8. T RANERES . —HEFRE T, BEFBREE. HRES DA AiE
WARBEAAET(~100 pL). fF1EEZ, iEFERAEE ) R HRT1000 8 8 BN B ZAg e e it . 1
VRO HE I I, 98 0 3 3 i R PR A A J — T VAR AR 7 JEG A ok

5. Concentrate the eluted glycans (optional): Samples can be dried in a vacuum centrifuge. We do not
recommend applying heat at this stage as extended drying times or heat can cause desialylation of the
glycans. Reconstitute in water (e.g. 100 pL).

B RV I SR (AT AN ) 5 i PT DA B B DL BT o SRATAS AR BE B BOIn I T, RN SE T3
I 1) BN A2 3 BORBE L MERIR . /27K Hh &5 (1100pL).

6. Samples can be stored at ~ 4°C for a day or two, but should be stored long term at ~ -20°C

FE T LA AR AE~ 4°C— W R (H I (8] B iZ A7 4E~ -20°C

TIME: 45 min plus optional drying
AT JE]-45 48+ AR (AT i)

Stage 6: HILIC-HPLC or HILIC-UPLC Analysis
FNK B HILIC-HPLCEHILIC-UPLC4H#r

Reagents: LS-N2-4.6x150 LudgerSep N2 HPLC Column 4.6 x 150mm, 3 um, or a Waters
ACQUITY UPLC® BEH-Glycan 1.7 um, 2.1 x 150 mm column; LS-N-BUFFX40 LudgerSep
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Ammonium Formate Buffer, pH 4.4, 50 mL; CAB-GHP-30 2-AB Glucose Homopolymer
Ladder for system suitability standard and for calibration of GU; CAB-IGG-01 IgG N glycan
library or other 2AB-labelled Reference standards [CAB-XXX-01].

7T LS-N2-4.6x150 LudgerSep N2 = R AH (1% 41 4.6 X 150 K, 3 pm =i Waters [
ACQUITY UPLC® BEH —£ 4 1.7 um, 2.1 x 1502k 4F;LS-N-BUFFX40 LudgerSep H iz %
2% 4B, pHAE 4.4,50 2 T, CAB-GHP-30 2-AB ] %) 1% 12 S WK 5 4838 A A v ot AR A 1 0 .
;CAB-IGG-01 % Bk 5 I gINZ Kl SCEEAR 1 it B A 2AB- 5 10 1 2 B A E i [CAB-XXX-
01].

Solvent¥FJA: 50 mM ammonium formate pH 4.4, made from 50 ml of Ludger product # LS-N-
BUFFX40 diluted to 2 litres with water.
50 mM Hi iR ¢ pH1E 4.4, Ludger(#17= fii# LS-N- BUFFXA40FH 7K i B 2 2 H e K 1.«
Solvent¥ 5] B : Acetonitrile 2. Ji
Column Temp#:-FEE: 40°C
Sampleftfi: prepared in 35% aqueous/65% acetonitrile for HPLC or 28% aqueous/72% acetonitrile
for UPLC; injection volume 25 L. #F: & #f % 7£35% 7K K/ 65% £ JiE AAHPLCIE28%7K
R 72% ZJEUPLCE FENAEF 25 L.
Detectorill#%: Aex = 330 nm, Aem = 420 nm for HPLC; Aex = 250 nm, Aem = 428 nm for
UPLC (or whichever gives the highest signal for your detectorai# 1+ {i] — /> fg 45 1k
oS RN L R F)

Gradient # LSN2-10m-Start-35%: N-Glycan HPLC Analysis Start-up
BEEE# LSN2-10m -FFE8- 35%: N- 2 W BB AR 3 A FFAG .

Time (min) | Flow mL/min %A | %B

0 0.0 35 65
2 1.0 35 65
10 1.0 35 65

Gradient # LSN2-30m-NIlink-35%: N-Glycan HPLC Analysis Gradient
BERE# LSN2-30m-Nlink-35%: N-Z 48 B A i o T i B
Use as a gradient for analysis of N-glycans with GU between 4 and 12; the gradient can be extended for larger

glycans. HI1EN-Z M GUIEFEAM 122 [RIR) 73 AT 5E; 6 15 R LA™ FEE AR (K SR B A 347 o

Time (min) | Flow mL/min %A | %B

0 1.0 35 65
22 1.0 46 57
225 1.0 100 0

© Ludger Limited, 2015 Page 6



O

% N

N ﬁﬁf L u d g er Ludger Document #Release-Labelling-2AB-Method-v1.0.doc
24.5 1.0 100 0
26 1.0 35 65
30 1.0 35 65

Gradient # BEH-10m-Start-28%: N-Glycan UPLC Analysis Start-up
B # BEH-10m -JF4fi- 28%:N-£ B UPLC/H#T 46

Time (min) | Flow mL/min %A | %B

0 0.0 28 72
2 0.4 28 72
10 0.4 28 72

Gradient # BEH-35m-NIlink-28%: N-Glycan UPLC Analysis Gradient
6 E# BEH-35m-NIlink-28%: N-Z¥# UPLCHh &

Use as a gradient for analysis of N-glycans with GU between 4 and 12; the gradient can be extended for larger

glycans. HI1EN-Z HEGUIEFEAMI 122 [R]FR) 73 AT B E; 16 5 AT LAY MR [ SR B A 7347 o

Time (min) | Flow mL/min %A | %B
0 0.4 28 72
27 0.4 38 62
30 0.4 100 0
31 0.4 100 0
32 0.4 28 72
35 0.4 28 72
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1. Start the gradient by running the Start-up method. i@ F 5 7515, IG5 .

2. Precondition the column: running a complete analysis gradient cycle without any sample injected. #E &+

T AEANENMEFRE S S I8 AT — A 5E B o BB EEE A

3. Check the column performance: run the labelled glucose homopolymer [CAB-GHP-30, reconstituted in
300 pL water, diluted with acetonitrile to the gradient starting conditions] as a system suitability
standard using the analytical gradient. Run a minimum of 2 GHP standards to ensure that the profiles
overlap, that the peak shape is symmetrical, and that the resolution is optimum (monitor the peak
width at half height over column lifetime).
R AE TR fE: A 2 BB BB AT b1 1R 2 B 25 SR Db vEE i (CAB-GHP-30, HI300uL K 5L, H 201
i PRI BB FE L UG 26 1F) TR N R G0IE FH bRt i o 384T 220 20K GHP I FR SR Af 8 13 2 B 11, W 1)
TR A XS TR E), 70 2 2 i e ) (FE A 1 00 P 00 M A D A — 2 1 P2 1) 5 P2 )

4. Run samples using the analysis gradient. & Fi 73§18 1G4 RE s o

5. Integrate the peaks and assigh GU values to peaks by comparison to the GHP standard. Use software
such as GCP software in Waters Empower or within Chromeleon for Dionex choosing a cubic spline
fit. I GHPARE 5 A5 X LT 45 8 S AR 5 2 BC GUAE B %% ANk 1o o TG 7 5 BEZA L& B0 B
W aters#Z A 1IGCP# 1 5k Dionexf¥jChromeleon i {1}

System Suitability Standards and Controls
RYUE F AR AT R

It is good practice to take the appropriate positive and negative controls through the whole analytical procedure
to ensure that the procedure is performing correctly. Ludger’s standard procedure is to analyse samples in
triplicate; with triplicate positive controls (we use the standard glycoproteins GCP-IGG-100U (human IgG) with
MAbs, or Fetuin GCP-FET-50U with samples that have more complex glycosylation); plus buffer and water
negative controls. A released unlabelled glycan library (e.g. CLIBN-IGG-01 IgG N-glycan library) or individual
glycans [CN-XX-01] can be used as labelling positive controls. 2AB labelled glucose homopolymer [CAB-
GHP-30] is run as a (U)HPLC system suitability control. 2AB labelled standard glycans [CAB-xx-01] and
glycan libraries [CAB-IGG-01 2AB-labelled IgG N-glycan library] are run for comparison of GU values to aid in
identification of peaks. Exoglycosidase sequencing and other complementary methods such as MALDI and
WAX-HPLC are used for cross correlation of data and identification of structures.

FEHEAS 73 BT R rh SR HOE 25 f0 BR PR AN B 0f JE, DA DRl v (K IE R AT 2 — MR BF B0, Ludger IR #ERE /P
T HTRE i I — Q= A3, T — 2= P B A 0 8 (R AT P A 4 14 B0 50 B 704 (0 B 22 I GCP-IGG-100U (N4 %
R ), B8R A R AL IR BR B (A RE B GCP-FET-50U); I 22 v RUK B M XHIR . — AN ERBCR brid i £
W S (1511 a0 CLIBN-1G G-01 5 ¢ Bk 2 1 N- 22 M S P ) 5431 £ B BE [ CN-XX-01] oF AR AR A ic RIBH P R . 2ABS
T HH & HE S SR YI[CAB- GHP-30]1E9(U)HPLC R Geid IR XT . 2ABHRIC b5 #E S HE[ CAB-xx-01] Fl 22 4% S 7
[CAB-IGG-01 2AB#Ric [ f i Bk 8 FIN- 22 58 SC ) VE A GUAR I LUK FS B i 1803 o AR 5 i ) A0 JH At
M TT R, AIMALDIFIWAX-HPLC H 58 AR 5C B0 A S5 4 (1 1) o
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