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In this presentation you will see how:

Procainamide

is applicable to both (U)HPLC, ESI-MS,
and LC-ESI-MS analysis

Procainamide labelling is | The validation of the
suitable for 25pmol — 25nmol : LudgerTag procainamide
quantity of sample and can labeling system makes it

identify minor glycan species suitable to GMP work

This technology can be
used for biopharma studies
(e.qg. IgG and EPO, N and O- glycosylation)
and different biological samples
(e.g. saliva and blood)

The incorporation of 2PB
reductant makes the method
easy/safer to use than sodium
cyanoborohydride
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Fluorescent labels and their suitability to (U)HPLC, MS

: : Enhances MS ionization efficiency.
Procainamide

PROC i ( Suitable for LC-MS systems, HPLC (HILIC, RP, WAX) and ESI-
( ) /O)ku/\/"\/ * ok ok 5 % kxEEE S

Low sample amount required
Improves identification of very low abundance glycans

>-aminobenzamide The most widely used fluorescent tag.
(2-AB) ook k*kx*  Suitable for HPLC (HILIC, RP, WAX) and MS
I Higher sample amount required for ESI-MS
5-aminob i acid Nz Suitable for HPLC (HILIC, RP) and MS
-aminobenzoic aci . xx s , . _
(2-AA) on Higher sample amount required for ESI-MS
z_aminopyridine N SUitable for HPLC and MS
(2-AP) | P ok ok *#%%  Higher sample amount required for HPLC and MS analysis

5 stars = excellent, 4 stars =good, 3 stars=fair, 1 -2 stars = poor

fe
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The anatomy of procainamide

4-amino-N-(2-diethylaminoethyl) benzamide

2-(diethylamino)ethyl group enhances
the ionization efficiency in the positive ESI mode

Fluorescent group for detection at
Ex 310 and Em 370 nm in UHPLC

Added mass
219.172 Da

Site of attachment to glycan
via reductive amination

de
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LudgerTag Procainamide Labelling Kits

Our procainamide labelling technology uses the same reductive amination labelling method that has

been used for 2AB & 2AA. The following procainamide labelling kits are available:

Kit name Reductant Kit size
LT-KPROC-24 24 samples
Sodium cyanoborohydride
LT-KPROC-96 96 samples
LT-KPROC-VP24 2-picoline borane 24 samples

Sodium cyanoborohydride is a gold standard reductant used in glycan
labelling. Best practice is to perform the labelling in a fume cupboard.

2-picoline borane (2-PB) is less toxic than sodium cyanoborohydride and
can be used ‘on a laboratory bench’.

ef Ludger
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Standards for procainamide workflow

| I S|

For full list of standards check comparison

https://www.ludger.com/system-suitability-standards

table:

ef Ludger

Process controls:

Glycoproteins — IgG, Fetuin
Unlabelled glycans — including:
. N- and O-glycans

. Purified di-, tri-, tetraantennary glycans
. High mannose glycans
. Glycan libraries

System suitability standards:

Labelled glycans:
Purified di-, tri-, tetraantennary glycans
High mannose glycans
Glycan libraries

Labelled Glucose Homopolymer (GHP)

Procainamide Glycan Labelling |
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https://www.ludger.com/system-suitability-standards/index.php

LudgerTag Procainamide Workflow

Released
Glycans

Procainamide
Labelling

Enrichment
(Purification)
and Clean up

Ready for
Analysis
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Workflow - LudgerTag Procainamide for N-glycan profiling and identification

%3 o, _ L
o3 o

o Labelling Clean-up N s -‘*:::}mrvwd

"thm
o—:‘:;j > > *ﬁ';ﬁ *

Glycoprotein / \ N-glycans / \ Procainamide Labelled N-glycans

LZ-rPNGaseF-kit LC-PBM-96 LT-KPROC-VP24 LC-PROC-96
PNGase F Binding Plate* or LudgerClean Syombol for sgar Fluorescent label

LT-KPROC-24 PROC Plate B e T

*Optional clean-up, or b - e

recommended for O ca 43#

optimal results LT-KPBOC.-QG b oo T e
Procainamide @ Fuc (dooxy galactose e
Labelling Kits O e e

.. unknown a-linkage

g
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Sample preparation within 1 day — N-glycans

Timing for processing of 96 samples

Glycan Release Labelling Clean-up
1 hr 1 hr 1 hr 1 hr 2 hr
B cececececececs > B cecececececans > > Analyse
LZ-rPNGaseF-kit LT-KPROC-VP24 LC-PROC-96
LT-KPROC-24
LT-KPROC-96
» Hands-on time ~ ceeceececcece » Incubation time

..
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Intensity

e% Ludger
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Comparison of 2-AB and Procainamide Glycoprofiling by (U)HPLC

Procainamide labelling of glycans gives comparable results to the gold standard 2-AB labelling of glycans
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Waters ACQUITY UPLC Glycan BEH Amide Column (HILIC)
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Procainamide Glycoprofiling by LC-MS

Intens. ]

[mAU]
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LC-FLR trace
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ESI-MS trace
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Glycan composition: H;N,F,
Possible structure: FA2
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LC-MS analysis of human IgG

. . . % Area AverageISTDev| cv
HILIC—(U)HPLC Chromatogram Ofprocalnamlde /abel/ed human /gG -13 repllcates Peak Id 6 Repl|Rep2|Rep3|Rep4|Rep5|Rep6|Rep7|Rep8|Rep9|Repl0fRepll|Repl2|Repl3 % Area
1 |5.26] 0.59] 051050 0.57]0.54] 0.55[ 0.49] 055] 056 | 0.58 | 0.57 [ 0.52 | 0.54 | 054 | 0.03]5.74
4 2 7 2 |5.65[18.49]17.99|18.46(17.74|17.65]17.75]17.38|17.80[ 17.61] 17.69 | 17.42 [ 17.65 | 17.80| 17.80 | 0.34 | 1.90
o 3 |5.994.12]4.03[410[3.94[3.92]392[3.90|3.95[3.90] 3.95 | 3.80 [ 3.89 | 3.95 | 3.95 [ 0.09 | 2.20
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) 8 12 [713]081]077][073] 078|076 073|076 [ 0.73[ 0.75| 077 [ 072 | 0.78 [ 0.76 | 076 | 0.03 [ 3.37
> 13 [7.33[13.89]13.92[13.97|13.74[13.97[14.11]13.89] 13.94[ 14.05] 13.93 [ 14.11 | 14.13 [ 13.97] 13.97 | 0.11 [ 078
F=] 14 [7.54]4.28]430[4.25]4.26[434[431[432[430[430] 432[ 431 432[ 430] 430 [ 002058
£ 15 [7.93] 231 258[233] 2.62[243[ 238 2.88[ 2.61[ 260 2.61 [ 2.55 | 253 [ 2.54 | 254 | 015 [ 5.93
g 3 16 [8.19] 0.88] 0.96[0.91] 0.97[0.97[091] 1.03][0.96[0.95] 0.97 [ 0.94 | 0.93 [ 0.95 | 095 | 0.04 [ 3.89
17 [83]9.01|9.36[9.13]|9.21[9.54][9.68]9.56[9.54][9.70| 9.45 [ 9.80 | 9.66 | 9.47 | 9.47 | 0.24 [ 2.49
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Composition Calculated Registered IM/2] ch +eristic ‘i ( ition)
characteristic fragment ions (composition
Hex (H) [Hexnac (N)]Fuc (F) [Neusac ()| vz | iwz? T iwz | wwzr T iwz Tiwrz g P
2136.01 (HAN4F1S1-PROC) 1770.38 (H3N3F1S1-PROC) 1479.73 (H3N3F1-PROC) 790.40 (N2F1-PROC)
1989.88 (HAN4S1-PROC)  1712.63 (H5N3S1) 1317.74 (H2N3F1-PROC) 657.23 (HIN1S1)
5 5 1 1 2501.01 | 1251.01 | 864.34 nd 1251.11 | 834.41 |1974.88 (H3N4F1S1-PROC) 1682.84 (H3N4F1-PROC)  1277.69 (H3N2F1-PROC) 587.38 (N1F1-PROC)
1932.84 (HAN3F1S1-PROC) 1642.77 (HAN3F1-PROC)  1114.59 (H2N2F1-PROC) 441.23 (N1-PROC)
1844.87 (HAN4AF1-PROC)  1536.57 (H3N4-PROC) 819.29 (H2N1S1) 366.12 (HIN1)

e% Ludger

ESI-MS and MS/MD data for HILIC peak 19
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LC-MS analysis of biosimilars
erythropoeitin, EPO

ESI-MS of selected (GU 8.47) procainamide labelled peak

HILIC-(U)HPLC chromatograms of procainamide labelled 56361 !
N-glycans released from EPO (3 different manufacturers) T C X 0_2 o
- ! i .:b—.—-PROC
AN
Binocrit | !
Eprex ? GU 8.43 \~\~\\“~\,ﬂ el i ity ]L. bk uu“:.uwhl "'«'oen L al Ji"-jy_. ::ﬁ N . N
? GU 8.45 ', ~~~~~~~~~~~~~~~~

Manufacturer X

i H{” ¢ by

|||1|.h| .Iu

00 an w00 1200 1400 1600 miz
E® Cmpd 325, AutoMSn(863.61), 31.1 min [+MS2(363.61), 31 1min #858]

ESI-MS/MS of selected (GU 8.47) procainamide
labelled peak
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LC-MS analysis of complex biological samples

Tsetse fly saliva

:\,GII*ROC (U)HPLC profile of procainamide labelled N-glycans

released from tsetse fly saliva
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X 5
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fly during feeding \

1 B :;._“pm Commn :)“ e L
_ _ { o comm 4

Salivary glycoproteins have been reported to: 4 J e \ s wrise /
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.. . . . | l 48705 52820 57118 67231 733]” 89540 93735 | e
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ESI-MS/MS of selected peaks chromatograms for procainamide labelled N-glycans
released from tsetse fly saliva

g
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Workflow - LudgerTag Procainamide for O-glycan profiling and identification

Release Clean-up *,
>
* *’
Glycoprotein O-glycans
LL-HYDRAZ-A2 LC-CEX-Ab6
Hydrazine release CEX cartridge

e Ludger

Labelling

Y o N

Clean-up
e

LT-KPROC-VP24 LC-S-A6
LudgerClean

S cartridges

LT-KPROC-24

LT-KPROC-96

Procainamide
Labelling Kits

* N/\/N\/
.. H

o* Procainamide

* Labelled O-glycans

Symbol for sugar Fluorescent label
—PROC Procainamide

O Gic

B GlcNAc Linkage position

% NeuNAc 6 3

O Gal 4 a#

‘ GalNAc 3 Linkage type

2

9 Fuc (deoxy galactose) — Pinkage

wa a-linkage
0 Man 9
o unknown B-linkage
“™.c  unknown o-linkage

Procainamide Glycan Labelling | 18



Comparison of 2-AB and Procainamide Labelled O-glycans

Comparable in quantitation and in reliability, using a
Waters ACQUITY UPLC Glycan BEH Amide Column (HILIC)

s
* " »
N 2-AB Procainamide
LC-FLR trace LC-FLR trace
*, a8 *, ROC
{r2nB *V" *
*
Heroc
*-O-;yzna * ~‘0-?¢Roc
(/.' e J\ *, 2AB A * w Roe *, ROC A * !
A | RS, . e\ e il
so 1o 200 o " a0 7 s0 | eoo 100 20.0 30,0 40,0 50.0 60.0 65.0
Time [min] Time [min]
UHPLC Chromatogram of 2-AB labelled O-glycans from bovine fetuin UHPLC Chromatogram of Procainamide labelled O-glycans from bovine fetuin
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0.00 W . SV PON S S e 0 F— J\*/L/.\" ; }\ .’“’\—]L ———ee A A
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Base Peak Chromatogram of 2-AB labelled O-glycans from bovine fetuin

e% Ludger

Base Peak Chromatogram of Procainamide labelled O-glycans from bovine fetuin
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LC-ESI-MS/MS analysis of Procainamide Labelled O-glycans

MPROC Interé% -] 7752-§6
) Procainamide s ° ESI-MS trace
LC-FLR trace o020 1+
7 1 784.84
. 15 3 If
*y ROC
o 1.0
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#PROC * g R
AN k L w,\, - S 1 28486 524.83 02282 1550.66
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+
Intens. ] 5 7 ROC ‘
nxe'lrzlzlé Procainamide X1205 _E *0': f’w \f94'48 ESI-MSIMS trace
E ESI-MS trace ]
4 ] 20 _: w 1+ O-l.wm *.-O'.*Fgoc y o
5 ] om \1+ 657.26 ?mc *': ?Daoc ;'bh
15 3 \ 60335 | my ?‘""‘ *
2 4 'ROC
_ 10 L+ oo ¥ ——
1] }\ L f 366.14 ' AW
0 1:0 _ J\—-/sz,o\/\ —J\ 3(,)"’\,—J e 5_6A' — ",T_ — 0.5 J 27'4.03./"r l —28.20 80:43 1091;56 1+
ime [min] ] | J. I l 1260.63
Base Peak Chromatogram of Procainamide labelled O-glycans from bovine fetuin 0.0 L bt b daeddide e - = e T
200 400 600 800 1000 1200 1400 m/z
GU 4.91 Glycan composition: H,N.,S,
Rel. % Area = 2.22% Possible structure: di-sialylated core 2 O-glycan

.
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HILIC-LC-ESI-MS of procainamide labelled O-glycans released from human saliva
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