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Importance of glycosylation in biotherapeutics development

Sequence variants

« Biotherapeutics: monoclonal antibodies,
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Challenges in glycosylation analysis

Three MS-based approaches MS/MS fragmentation
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Electron activated dissociation (EAD)
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* Free electrons are captured by ions and form 0 ECD - Electron Capture Dissociation

(multiply charged peptides and proteins)

5 Hot ECD - Hot Electron Capture Dissociation
(glycopeptides, disulfide-bonded peptides, etc.)

a radical state which then fragments

* Electrons introduced with different energies
will induce fragmentation in different molecule
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(singly charged molecules)
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* EAD cell enables you to perform ECD, EAD 20
(Hot ECD) and EIEIO in one instrument 25

Baba, Takashi, et al. Analytical chemistry 87.1 (2015): 785-792.
Baba, Takashi, et al. Journal of the American Society for Mass Spectrometry (2021).



EAD implemented in Q-TOF system  ::i ZenoTOF 7600 System

EAD cell

Key features of EAD
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CID cell * Speed of fragmentation and acquisition
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LC-MS workflow

Samples:
* mAbs

» glycoprotein standards

Reduced peptide mapping:
« Denaturation
* Reduction
» Alkylation
* Enzyme digestion

* Quench reaction

Biologics Explorer software

Values

LC condition Values MS condition
LC system ExionLC system (SCIEX) MS system
Mobile phase 0.1% FA H,O/ACN
Experiment type
Gradient 35 min to 45% B
C18 Cycle time
Column 1.7 pm; 2.1 x 150 mm
Column temp. 50°C Fragmentation
Flow rate 0.25 mL/min Zeno trap

ZenoTOF 7600 system

DDA with top10 and dynamic
exclusion

1.25s
EAD with 7eV, 10 ms reaction time

ON

Posters: Mon. #96, 284; Tue. #148,156, 290; Wed. #245; Thur. #005



EAD in a DDA acquisition of NISTmADb peptide digest
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EAD provides exceptional peptide sequencing

Intensity
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Limitations of CID for site-specific N-glycopeptide analysis

m/z 1250.7500 (z=4) HCSLNENTITVPDTK
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Benefits of EAD for site-specific N-glycopeptide analysis

6th
4
m/Z 1088.8729 (Z:S) ' ) ) GI;LA_.L_‘L_.\I'_‘N_‘S S_‘QPWEPLQLI-LU_‘DK
* Rich peptide fragments ions !
260 o zi2+1 * c/zions provides clear evidence of
: ™ the glycosylation site
g 150 "
E
- 1004 21441 Peptide
21 kDa ‘ Wi il i
o | ‘ I ||||
D_
erythrOpOIetln miz 560 1DIDD 15IDD EDIDD 25IDD 3DIDD 35IDD 4DIDD 45IDD SDIDD 55IDD EDIDD
v Y
cu 7
o 0, €O Ry C
BY CZ B o . :
By < bl >
240 4 B 2004
-0
200+ B,
al 140
1504 1 ts t5 Zﬁg‘l el *
R o L h
0] b ¢ 1003 ' < ::} ZL1§5
504 b3| 2+ ‘ ‘ 2+ 7+ i 2+ 504 T gy ‘ U 3‘5?*1
D_ T T T T | | T T T T T T T | T T T T T T T D- ‘ ‘ ‘ '
mz 200 250 300 350 400 460 600 650 BDO 660 700 760 8O0 A0 900 950 1000 1080 mr o0 "0 140 o 200 1000 1800 100 w0




Benefits of EAD for site-specific O-glycopeptide analysis
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EAD generates diagnostic ions for iSOAsp

Asp deamidation process
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ISOASpP signature ion z.6-57 was observed in EAD spectra
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EAD generates diagnostic ions for Leu and isolLeu
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IsoLeu signature ion z.7-29 was observed in EAD spectra
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Sequence variants (SV) analysis — F to I/L
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Conclusions i1 ZenoTOF 7600 System

«» EAD enables improved biotherapeutics characterization.

« Superior sequence coverage for mAb analysis.

« EAD performed in a DDA experiment enables high-throughput and highly effective electron-based
fragmentation of large number of peptides from protein digests

* The reagent-free EAD equipped with adjustable electron energy provides highly efficient fragmentation
to generate a wealth of c/z, bly, a/x ions for exceptional sequence coverage for peptide mapping

* EAD preserves labile PTMs (i.e. glycosylation).

* enabling unambiguous site localization for both N-glycopeptides and O-glycopeptides with multiple

(potential) glycosylation sites

* EAD provides the capability for amino acid isomer differentiation

+ Can readily applied for sequence variants analysis for isomer differentiation (i.e. F->I/L)
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