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Background
- Importance of monoclonal antibody characterization

Heavy Chain

Antigen
binding / Disulfide
z shuffling

Light Chain

Glycosylation

Pyroglutamate

Deamidation/
oxidation

Truncation
(lysine)

Monoclonal antibodies (mAbs) are glyco-
proteins bearing complex oligosaccharide
moieties

Presence/absence and glycosylation profile
iImpacts therapeutic efficacy, pharmaco-
kinetics, immunogenicity, stability, etc.

Glycosylation is influenced by many factors
e.g. cell line in which the mAb is produced
or other production conditions (pH T media)

Hence, characterization of glycan profiles is
of vital importance throughout the various
phases of development of these therapeutic
mADbsS
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Glycan Characterization
- Typical workflows
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On-Chip Glycan Characterization

- Revolution in N-glycan analysis
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MADb-Glyco-Chip Kit

— A complete turnkey solution for N-glycan characterization

Reagent Pack

- Agilent Technologi

Agilent Technologies
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Total
workflow
solution

Reporting Templates
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Agilent HPLC-Chip Il

— General key features

Colored tag
- application
specific

Carbon ion
implanted filter

Inert Integrated Integrated Integrated Built-in
polyimide sprayer-tip nano LC enrichment micro-
column column(s) filter

Fully integrated design

» Patented laser-ablated channels
* Nano-analytical column

* Enrichment column(s)

» Micro-valve connections

« Nano-electrospray tip

* Micro-filters

« Carbon ion implanted filter

Enhanced performance

« Zero dead volume for better
chromatographic performance

» LC/MS sensitivity

» Improved run-to-run reproducibility and
chip life-time

Robustness & ease-of-use

» No clogging of spray needle

* Plug-&-Play replacement

» Improved surface characteristics for
optimal contact and sealing

Agilent Technologies




MADb-Glyco-Chip

— Integrated design

(A) Enzyme reactor packed with
Immobilized PNGase F beads for

on-chip deglycosylation of mAbs

(B) Enrichment and (C) analytical
columns for trapping and the
separation of cleaved N-glycans

(D) Electrospray tip for direct transfer
to (Q)TOF detection

(D) n?hlp T|p :
| Camera visualises

spray
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— On-Chip workflow
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MADb-Glyco-Chip
— On-Chip workflow
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MADb-Glyco Chip Ragent Pack

— Includes all chemicals and reagents needed

« System Conditioning Reagent

» Deglycosylation buffers = loading mobile phase

» A: Glycan-std's to verify chromatographic performance

* B: mAb-std to verify function of enzyme reactor

20000406 | Ymcemed [ (oo
= | W glycansfrom
«| ~21000A06G |‘ | i antibody 4 20000
« =21100A0G |' g |
! | \\| == Interna |
. == Man5 b standard
I = 21200406 s (2000glyean)|

Agilent Technologies



MADb-Glyco-Chip Content Disk

— Completeness

HTML interface for easy installation of content

Chip.ini and firmware updater

Agilent Technologies

mAb-Glyco Chip Content Disk

Revision A.01.01
mMADb-Glyco Chip user documents

i:/;} Aquisition and data analysis methods

Disk 1/1

Rev. A.01.01
December, 2010 Toi )

0 install:

1. Insert disk into DVD drive

2. Using the Windows® Start button,
IMPORTANT: select the Run or Start Search option
See "Readme.txt” for latest information 3. Type e\install\setup (where & is
See "Revision.tt” for version details. the letter of the optical drive)

4, Follow the instructions on the screen.

See "Software License Terms.txt”
for license agreements.

Acc. Mass-Glycan structure database
144 entries of typical mAb glycans*

© 2010 Agilent Technologies, Inc
All rights reserved

Made in DE (Germany)

Example files and reporting templates

Agilent Technologies

P/N G4240-60500

Supporting documents

* can be modified

Agilent Technologies




IE Agllont MassHuntor Qualitative Analysis - mAb_Glycan_Daiadnalysis.m
DB Bl Yew Frd Medly Orosdopos Soeda Mehed Seguence s Tk Heb

Data Processin e
By x 0 x5 £
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— Answers in minutes EEEIE

{Q)TOF Data File {TIC)

Mass Database
EXTRACTION U _1- o N y P
MolcularFeature Bimotar . _ o = = 3 Rl R T i B Bl R s g sy T
_-- - r = = Courts vi, Aeapitiion Tima [rin]
Extracted glycosylzmines and - : | L Chvensoan Rk [ DU Serch sk Cod B Z1000K0GH |
free reducing end glycans - Mt Workflon {1l M5 Spochum Hesuls * |||t M5 Poaka Ore: « HFE Spoctum [5.260-9. 57 mnl ® |
Stueture Database — : :‘: roByeEaoc: -[AF%WES R ""‘wml_l L ”""’,ml “"fblu“": 5o
IDENTIFICATION Gl Camral ] ws:\'_'.’?q M-:MJI:J m| u.a| 3
4 M2 lLllIl.\!l Pl | 02 k|
{optional} + find Compounds 22 THIA| s I H
ified glycosylamines znd free reducing 2 find compouncla by Fermia |: :g:ﬁ wri?\; ?mn: E
I with structurzl information - Identify Compounds L& MBI 2010 | 2
SamichDatlbate 14 Melriped B 34| F
e CTLC —
' Gty Foricds i [ LE ] 1
Define and Hatch Sequances 0 M) [ZH ZE 1
Agdition of 2l volumes Agdition of 2l volumes 2 Compued Jbomotion Stegs :; P"l'"' T rr::::: T‘ g;{ :
from ;ENE . ree I'E:!.I:In; v B0 BN A0 B0 S0 1000 1100 1200 1300 1400 1500 1600 1700
glycosylamine species end glycan species - Thompsons vi. Maseo Chargs btz ol 5
l, Glycan results of an extraction and identification procedure with
ep——— MassHunter Qualitiative Analysis Software. Sample: Antibody
n eficiency fecter Standard from the mAb-Glyco Chip reagent pack
l DIff Isomer(s) Total Total
Name Formula Tgt Mass | (ppm) Present Volume Vol%
S salvessanine 2121 0A1GN C79H132N6053 2092.7564  [0.93 8906 0.3
REPORTING < volume o total volume. 1100 0A 0G N C48H82N4034 1258.481 0.58 _40030 15
2120 0A 0G N C68H115N5049 1785.6661  |1.83 11972 0.5
‘ 3100 0A 0G N C64H108N6O44 1664.6398  |0.46 10792 0.4
- - R t % [21100A0GN C62H105N5044 1623.6132  |1.39 284929 10.8
Delenon & ree rsucng vcen e p ortin g Man5 N C46H79N3035 1233.4494 |-1.36  |1233.4494 134626 5.1
2100 DAOG N C56H95N5039 1461.5604 1.66 2044974 77.4
._ 1100 0A 0G N C4BHB2N4034 1258.481 115 |i35680 | 40030 1.5
2010 0A 0G N C56HI5N5040 1477.5553  |-0.5 5076 0.2
Blycosylaming isomers visuzlized | 1110 0A 0G N C54H92N4039 1420.5339  |0.03 864 0.0
fredoreesre | T T T T m— e Man4 N C40H69N3030 10713966 |-3.55  |1074:3966 6957 03
~ ~ |7v00ea0s N — _[c50185N5035 1315.5025 [0.3 59267 2.2
1000 0A 0G N C42H72N4030  — — {4231 _|0.31 34631 1.3
= . Man4 N C40H69N 3030 1071.3966  |-0.9 Hsgy 03
ldentified glycans reported with
L e e Man5 N C46H79N3035 1233.4994 |-152  [1233.4494 134626 5.1

* Reporting templates automatically process glycan hits by
clustering and merging isomermic structures.

Agilent Technologies




MADb-Glyco-Chip Kit
— Chip life-time test with 10 Chips - 200-300 injections (1gG)

e H . . . 450 4 ;

| Injection #1 ' non-fucosylated glycosylamines

" | fucosylated glycosylamines %RSD = 2.24 D_l .-.l":

: | y glycosy wo 4 o . Py ] [ 3

o zialinated glycosylamines * r S — —- i +

3 free reducing end glycans — 350 4

: 3

. o w0 %RSD=160 .

i E [ = = |

: — ome

R e S S TR W N .E'
= & 00

" Injection #200 2 =

. 15.0 ;

. 2 "' %RSD=2.22 mo®R®

“! o= F = = o - -

J & 0.0 7

%RSD = 3.87 =

1:: | E[I‘ = 2 . [ 1

. L L L |.'..=
184 { I:[l i’ * * r . . 1
N ; ' ||| . 1] 50 100 150 200 250 300

e L L Number of Injections

Long-term stability and robustness of the mAb-Glyco Chip: (A) Extracted glycan pattern of the analysed antibody at
injection number 1 and 200; (B) Relative glycan ratio as function of number of injections performed (4 most intense
N-glycans). Sample: 1IgG from bovine serum (Sigma), 75 ng on-column.
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Conclusion \\\b
— MADb-Glyco Chip Kit N

» Up to 100 x faster than existing methods
for the characterization of N-glycans on
monoclonal antibodies (mAbs)

« An automated turnkey solution

for on-chip deglycosylation, N-glycan separation (}‘::“; x’
and high sensitivity TOF/QTOF detection

* Integrated comprehensive data processing for automated glycan
identification, quantification and reporting

* Provides a robust worflow solution that aids in removing a major bottleneck
during the development phase of mAb-based biotech drugs enabling the
analyst to provide answers fast

Agilent Technologies




