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Intact biotherapeutic mass analysis

Routine high-resolution accurate mass analysis of intact biologics on the X500B QTOF System

Method details for the routine characterization of
rituximab biotherapeutic protein by high-resolution
intact mass analysis using HPLC coupled with the
X500B QTOF System, powered by SCIEX OS
Software.

Sample Prep LC Method

A generic sample preparation strategy is shown for Column Waters Acquity UPLC BEH C4,
general clean-up of an intact biotherapeutic if 2.1mm x 50mm, 300A, 1.7 um
necessary prior to LC-MS analysis. Mobile Phase A Water, 0.1% Formic acid
) Mobile Phase B Acetonitrile, 0.1% Formic acid
«Dilute stock of biotherapeutic Flow rate 200 pL/min
into stock of Mobile Phase A to o
reach 0.1 mg/mL concentration Column temperature 80" C
y Injection volume 10 uL, 1 ug total protein
Gradient profile Time (min) % B
2.0 5
«-OR- Buffer exchange \ 6.0 90
biotherapeutic sample using '
ultracentrifigal filter spin column 7.0 90
(100K cutoff) using Mobile
Phase A with 2-5 volumes of 8.1 5
Mobile Phase. Reach a final
biotherapeutic concentration of 10 5
0.1 mg/mL j
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MS Method

Suggested starting MS method parameters for routine intact mAb analysis as displayed in SCIEX OS. For best
sensitivity and resolution, the declustering potential (DP) and collision energy (CE) parameters should be
optimized for each individual biotherapeutic.

QO - MS Method ' 7 @ Running

N CC C CO O O

“Lintact protein analysis MS

Method Overview Method durati i Total i 0.526388 i ins (=70 kDo) [ g
g -
Device: X500 QTOF ethod duration 10 w| min otal scan time: : sec arge proteins (70 kDa) [LRlle s

Ton Source: TurboSpray

»

Estimated cycles: 1138 Intact protein mode: ON Decrease detector voltage
TOF MS ¥ Source and Gas Parameters

Ion source gas 1 45 ol psi Curtain gas 30 : Temperature 450 s c
Ion source gas 2 45 +| psi CAD gas 7 °

v EXpE‘I’imE‘HT TOF M5 v
Polarity Positive v Spray voltage 5000 Y
TOF start mass 900 s Da Declustering potential 275 Y Collision energy 20 oV
TOF stop mass 4000 s Da DP spread 0 sV CE spread 0 v
Accumulation time 05 Ts
Advanced Experiment Settings
Tume bins to sum 120 : Channel 1 Channel 2 |

Channel 3 v Channel 4 vd

Data Acquisition
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In the Batch setup, open the ‘Automated Calibration Editor’ window in order to select the use of the
autocalibration function. Designate use of the ‘X500 ESI Positive Calibration Solution’, and then determine how
often you would like the system to perform a fast, automated calibration. These short calibrations will be added
automatically to your queue once you have submitted a sample batch.

@ Running

I CTE CTR )
Sample Name MS Method LC Method Rack code Vial position  Data File
- Intact protein intact protein analysis MS Intact_10min 15mL (105 vial) 1 |Inlact protein file |
2
3
4
5
[
7
8
E Batch - Automatic Calibration Editor
10
1 Provide ion reference and calibrant delivery settings to be applied automatically, at the correct frequency during acquisition
12
= Ion reference table | X500 ESI Positive Calibration Solu... % m
“ Calibrate every APCI Negative Calibration Solution samples
iz APCI Positive Calibration Solution
5 Calibrant delivery Beta Galactosidase Digests CDS channel 1 v
18 Bovine Insulin
19 CsLALILTLVS Peptide
20 ESI Positive Calibration Solution
21 Glu-fibrinopeptide B
22 PPG Negative Calibration Solution
23 PPG Positive Calibration Solution
24 %500 ESI Megative Calibration Solution
:
26 le

Batch - Automatic Cal'Lbration Editor

Provide ion reference and calibrant delivery settings to be applied automatically, at the correct frequency during acquisition

lon reference table | X500 ESI Positive Calibration Solu.. % m

Calibrate every 3 %] samples

Calibrant delivery CDs v CDS channel 1 v
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Data Processing

Process intact biotherapeutic data in BioPharmaView™ Software 2.0.
Input the protein sequence, and assign potential modifications in the ‘Assay Information” window.

/SCIE)() Rituximab

Assay Information >

Information Sequence Features | Intact Protein | Peptide Mapping

Intact Protein Protein Mame: | Rituximab

haracterize S Ritwamab

Description:

- Unmodified Protein MWs:

Monoisotopic 1441953139 Average: 144286.27

Protein Type: Antibody

Peptide Mapping

Chain 1 | Light Chain 1
AA Indexes: Delete Chain
1-110 QIVLSOSPAILSASPGERVTMTCRASSSVSYIHWFQOKPGSSPRPWIYATSNLASGVEVRE: TSYSLTISRVEAEDAATYYCOOWTSNPPTFGGGTELEIKRTVA

111-213 APSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWHVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHRVYACEVTHOGLSSPVTHSEFNRGEC

System
Chain 2 | Heavy Chain 1
AA Indexes: Delete Chain
1-110 QVQLOOPGAELVEPGASVEMSCRASGYTFTSYNMHRVEQT PGRGLEWIGAI Y PGNGDT SYNCRFRGKATLTADKS SSTAYMOLSSLTSEDSAVYYCARSTY YGGDWYFNV
111-220 WGAGTTVTVSAASTHGPSVEPLAPSSKSTSGGTAALGCLYEDY FPE PV TVENNSGALTSGVHT FPAVLOSSGLYSLESVVTVPSSSLoTOTY ICNVNHEPSNTEVDERAR
221-330 PRSCDKTHTCPPCPAPELLGGPSVFLFPPEPEDTIMISRTPEVICVVVDVSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGRE YKCEVSNE
331-440 ALPAPIERTISKAKGQPREPOVYTLPPSRDELTRNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT PPVLDSDGSFFLY SKLTVDESRWOOGNVESCSVM HY
441-450 TQXSLSLSPG
Chain 3 | Heavy Chain 2
AA Indexes: Delete Chain
1-110 QVOLOQPGAELVKPGASVRMSCHASGY TR SYNMHRVROT PGRGLEWIGAI Y PGNGDT SYNQRFRGRATLTADKSSSTAYMOLSSLTSEDSAVY YCARSTY YGGDWYENY
111-220 WGRAGTTVTVSARSTRGPSVFPLAPSSKSTSGGTAALGCLVRDYFPERPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTOTY ICNVNHRPSNTRVDREAE
221-330 PHSCDHTHTCPPCPAPELLGGDSVELFPPEPRDTIMISRT PEVTCVVVDVSHEDPEVRENWYVDGVEVHNARTRPREEQYNSTYRVVSVLTVLHODWLNGAEYRCKVSNE
331-440 ALPAPIEKTISKARGOPREPCVYTLPPSRDELTENOVSLTCLVEGFYESDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SELTVDRSRNQOGNVESCSVMHEALHNHY
441-450 TQRSLSLSPG
Chain 4 | Light chain 2
AA Indexes: Defete Chain

111-213 APSVFIFPPSDEQLKSGTASVVCLLNNFYPREARVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSRADYERHRVYACEVTHOGLSSPVTRSFNRGEC

(impot___~ J export___|

Cysteine Medifications Can Replace Disulfide Bonds Disulfide Bonds

3 - Maximum Modified : ) Frorr\ To , me‘ To )

Chai... Type Mame Position Mods per Applies To  Workflow Usage  Mass Shift Chain  Chain  Cysteine Cysteine
Chain 1 1 1 23 87
1 1-4 Internal Daamidated . 5 na NQ Peptide Mapping 0.9840 2 1 1 133 103
2 1-4 Internal Cuadation B 5 na M Peptide Mapping 15.9949 3 1 7 213 234
3 1-4 N-terminal  Gin->pyro-Glu Q Q Baoth -17.0265 4 2 2 22 56
4 2-3 Internal GIF 301 N N goth 1606.5867| | 2 2 148 204
5 2-3 Intemnal G2F 301 - M M Bath 1768.6395 6 2 2 265 335
6  2-3 Intemal Go 301 NN goth 12084760| | 2 2 7 420
7 23 Intemal GOF-GIcMAC 301 N N Both 12414505| | o a A 2 &7
8  2-3 Internal GO-HexNAC 301 N N Both 10953966 F A 133 103
9 2-3 Internal GOF 301 - N M Both 14445330 | 40 a 3 213 234
1 3 3 2 96
12 3 3 148 204
13 3 3 268 325
14 3 3 an 429
15 2 3 230 230

16 2 3 233

Tk 7 Add modifications_ Delete selected modifications Delete selected bonds

Help

About

Settings
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Navigate to the ‘Intact Protein’ tab complete processing parameters and to generate the protein forms for

matching.

—
/SCIEX)

Assay Information

Intact Protein

[Proec

Rituximab

Sequence Features

Intact Protein

Matching Tolerance: £5.00 Da

Start m/z: 1600.00 v

Stop myz 4000.00 Start BT 4.17 min
Start Mass: 13918589 Da Stop RT: 8,69 min
Stop Mass: 15279328 Da

Maximum Number of Combined Modifications per Protein: | 20

Lod

Settings

Reduced Protein Form

g s oy User
Batch Usage  Protein Name  Meodifications Defined
1 Opticnal Rituximab Gln->pyro-Glu - 4
2 'Optional Rituximab Gin->pyro-Glu - 3
3 Optional Rituximab Gin->pyro-Glu - 2
4 Optional Rituximab Gin-=pyro-Glu - 1
5 Optional Rituximaky
Optional Rituximab GO-HexMAEL - 1
g Gin->pyro-Glu - 4
7 Optional Rituamab GO-HexMAc - 1
Gin->pyro-Glu - 3
g Optional Rituximab GO-HexNAC - 1
Gin->pyre-Glu - 2
9 Optional Rituximab GO-HexMAC - 1
Gln->pyro-Glu - 1
10 Optional Rituximab GO-HexMNAc - 1
1 Opticnal Rituximab GOF-GleNAC - 1
Gln->pyro-Glu - 4
12 Optional Ritwamab GOF-GlcNAC - 1
Gin->pyro-Glu - 3
13 Optional Rituximab GOF-GlcNAC - 1
Gin->pyre-Glu - 2
14 Optional Rituximab GOF-GlcNAC - 1
Gin-»pyro-Glu - 1
15 Optional Rituximak G0-1
Gln->pyro-Glu - 4
16 Optional Rituximab GOF-GleNAC - 1
17 Optional Rituximab G0-1

Gin->pyro-Glu - 3

Peptide Mapping

RT Range Processing: Time Selection

Mono. Mass

1440949573
1441119839
144129.0104
1441460370
144163.0635
145190.3539

145207.3805

1452244070

1452414336

1452584601
1453364118

1453534384

1453704642

1453874915

1453093.4333

145404.5180
1454104598

Retention Time Tolerance:

atc cessing Pass / F:
v Reconstruction Area Limits:
Required Form Minimum:

Restricted Form Maximum:

Reconstruction

Match... e

Avg. Mass
144185.89
14420292
144219.96
144236.99
144254.02
145281.90

145298.94
14531587
145333.00

14535003
145428.05

145445.08
145462.11
14547314
145485.10

145496.17
145502.13

z %
E %
Retention

Time

I N T
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Navigate to the ‘Settings’ icon and review your global ‘Intact Protein Settings’

Custom Modifications

Intact Protein Settings

Peak Threshold:

Gaussian Smoothing:

Reconstruction Processing
Iterations:
Signal To Noise Threshold:
Resolution:
Gaussian Smoothing:

Protein Results
Relative Result Threshold:

Chromatogram Peaks Labeling
Label Matching Tolerance:

Display Labels For:

v

Number of TOFMS Spectra to Combine:

5.00

0.90

0.10

P R =
Intact Protein Settings

Chromatographic Data Processing

%

points

+ scans

Minutes

All Peaks

v

Reset to Default

BT T
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Intact protein deconvolution can be performed in seconds, on either a single datafile, or on multiple samples
using the batch processing function. Review your intact protein deconvolution results in the BioPharmaView
Software window. Annotated reconstruction mass graph (bottom right) hyperlinks to the raw spectra (middle
right) to confirm peak identity and show fidelity between raw and deconvoluted data. Detailed information on
modifications, such as glycosylation, can be found in the ‘Modification Summary’ window (bottom left).

/sffEx) Rituximab Intact Analysis

Project Characterize Standard for Intact Protein BPC/TIC [, h &0
Assay Informatio @ TIC from 160408_Intact_Ritux_10.wiff... Experiment 2. +TOF MS {1600 - 4000)
Assay Information Open File... 160408 _Intact_Ritux_10.wiff2 - i
Process
Intact Protein Sample# |1 “ | Experiment# 2 V Te6
. - 6
Characterize Standard * Processing Parameters RT Range Processing
, CR
Create Batch Matching Tolerance: + | 5.00 Da Automatic 2 -
7
Review Results m/zRange: | 1600.00 | to | 4000.00 @ TimeSelection 464 | to 581 | min H .
= 029
Mass Range: | 145185.89 to | 149793.28 Da /| Perform LC Peak Detection 251 945
Peptide Mappin 8% 7
P PpPing 106 | s
Characterize Standard " ;
Matched | Unmatched | Modifications Summary Filter | Update Assay Information % [T T 2 3 3 58 73 3
o Time. min
L) % of Total Area by Multiplicity
TOF Ms  [J. h &8
. 80! @ +TOF MS from 160408_Intact_Ritux_10..1 2 @ RT: 5.07 from 5.01 t0 5.13 min
6000
5 27216706,
5000 i
709 281016 3133 8233
4000 lliiiviabsl 32020124
65+ g 25041584
= 2000 21219607 (1) 3276732
601 H 3
£ I 33512200
= ] TTEM Yok
554
1000
501
=
£
Za51 Protein|Modification] 2000 2500 3000 3500
2 miz, Da
=40 L Fl
s W RituximablG1F] X
#, O Rituximab|G2F] Reconstruction [k h &0
@ Reconstruction from 160408_Intact_Rit...nt 2 @ RT: 5.07 from 5.01 to 5.13 min
e Riturimab
0l GOF - 1:G1F - 1:§in-Jpyro-Glu- 4
25 L 10 14724253
2
201 g
3 10000
154 B
I
10 8
g 5000 147714.01
5 147857.04
==t L
o ? ! o ' ‘ 147¢5 1485
. - Ty €. K
Settings Help About Multiplicity Mass. Da

Learn more at sciex.com/X500B
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