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Biotherapeutic subunit mass analysis

Routine high-resolution accurate mass analysis of biotherapeutic subunits on the X500B QTOF System

Method details for the routine characterization of
trastuzumab biotherapeutic protein following an ldeS
subunit digestion strategy. Analysis performed by
high-resolution accurate mass detection 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 Agilent Zorbax SB300 C-8 1mm X
IdeS subunit digestion and clean-up of an intact 75mm
biotherapeutic prior to LC-MS analysis. Mobile Phase A Water, 0.1% Formic acid
«Dilute the antibody sample into a Mobile Phase B Acetonitrile, 0.1% Formic acid
cleavage buffer- a neutral buffer such )
Tris-HCl bufered to pH 7 - to a Flow rate 200 pL/min
concentration of about 1 mg/ml of the o
antibody Column temperature 80" C
Injection volume 10 pL, ~1 pg total protein
N\ Gradient profile Time (min) % B
*Digestion with IdeS protease (50 units 2.0 25
of IdeS per 1 ug of antibody) 37°C for
30-60 minutes 6.0 60
J 7.0 60
7.1 80
~\
9.0 80
«Dilution into Mobile Phase A, to ~0.1
Hg/uL 9.5 25
10.5 25
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MS Method

Suggested starting MS method parameters for routine mAb subunit 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.

I T CT CE T O

"4 Subunit protein analysis MS

Method Overview 1

Device: X500 QTOF Method duration 10 v min Total scan time: 0.527524 sec +/| Large proteins (=70 kDa)
Ton S : TurboS)
on bourcer Turbospray Estimated cycles: 1137 Intact protein mode: OoN Decrease detector voltage
TOF MS ¥ Source and Gas Parameters
Ion source gas 1 45 + psi Curtain gas 30 s Temperature 450 s °C
Ion source gas 2 45 S psi CAD gas 7 s

v Experiment [1oFms v

Polarity Positive v Spray voltage 5300 Y

TOF start mass 900 S Da Declustering potential 200 Y Collision energy 10 sV
TOF stop mass 4500 S Da DP spread [+] sV CE spread Q sV
Accumulation time 0.5 Sls

Advanced Experiment Settings

Time bins to sum 80 : Channel 1 Channel 2 v

Channel 3 v Channel 4 v

Data Acquisition
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In 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.

w @ Running

I CTE CT )
Sample Name MS Method LC Method Rack code Vial position  Data File
- Intact protein intact protein analysis MS Intact_10min 1.5ml (105 wial) 1 |Inta:l protein file ‘
2
3
4
5
[
7
8
g Batch - Automatic Calibration Editor
10
i1 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
i Calibrate every APCI Negative Calibration Solution samples
APCI Positive Calibration Solution
1: 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
3 PPG Positive Calibration Solution
24 X500 ESI Negative Calibration Solution
-
2

Batch - Automatic Calikbration Editor

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

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

Calibrate every 3 o1 samples

Calibrant delivery CcDs 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.

Trastuzumab subunit

==
SCIEX?

Assay Information »

Intact Protes

Sequence Features Pephide Mapping

v Unmodified Protein Mds:

Meonoisotopic: 121496.1071 Average: 121572.61

Protein Type:  Antibody

Intact Protein

Chain 1

1-110 DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVANYQOKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQRYTTPPTFGOGTKVEIKRTV
111-214 ARPSVFIFPESDEQLKSGTASVVCLLNNEY PREARVOWKVDNALOSGNSCESVTECDSEDSTY SLESTLTLSKADYERHKVYACEVTHOGLSSPVTRSENRGEC

Chain 2 | HC nterm 1
AA Indeses: [ Delete chain_|
1-110 EVQLVESGGGLVOPGGSLRLECARSGFNIKDTY IHWVROAPGRGLENVARIYPTNGYTRYADSVEGRFT I SADTSENTAYLOMNS LRAEDTAVYYCSRWGGDGFYAMDYW
111-220 GQGTLVTIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVRDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY SLSSVVTVPSSSLGTQTY ICNVNHEPSNTRVDRKVER
221-239% KSCDETHTCPECPAPELLG
Chain 3 | HC nterm 2
AA Indexes: Delete Cham
1-110 EVQLVESGGGLVQPGGSLRLSCAASGFNIRDTY IHWVRQAPGRGLEWVARIYPTNGYTRYADSVRGRFTI SADTSKNTAYLOMNSLRAEDTAVY YCSRWGGDGFYAMDYW
111-220 GOGTLVIVSSASTHGPSVEPLAPSSESTSGETAALGCLVEDYFPEPVTVSWNSGALTSGVETFPAVLOSSGLYSLESVVTVPSSSLGTOTY ICNVNHEPSNTEVDEKVER
221-239 KSCDETHTCPPCPAPELLG
Chaind |LC2
AA Indexes: Delete Chain

1-110 DIOMTQSPSSLSASVGDRVTITCRASCDVNTAVAWYCQOKPGRAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHYTTPPTFGOGTRVEIRRTV
111-214 AAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWRVDNALQSCNSOESVIECDSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGL

Chain 5

Lo §
AA Indaxes:

HC cterm
AA Indexes:

Delete Chan

VINoINnLLL

¥

e Chain

1-110 GPSVFLPPPRPKDTLMISRTPEVTCVVVDVSHEDPEVEPNWYVDGVEVHNARTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNRALPAPTPRTISKAKGQPRED
111-211 ovYTLPPSREEMTRNQVSLTCLVKGFYPSDIAVEWESKGOPENNYKTTPEVLDSDGSFFLY SKLTVDKSRNOCGNVESCSVMHEALHNHYTORSLSLSPGK

Madification Cysteine Modifications Can Replace Disulfide Bonds Disulfide Eonds m
i From To From To

Chains Type Mame Position ::xdl: ‘:ET Modified . lies To 3""‘"‘” Mass Shift Chain  Chain  Cysteine Cysteine
Chain s 1 1 1 23 88
1 5 Intemal dHex 61 M STN Both 1460579 | 5 1 1 134 194
2 5 Internal GO 61 N N Both 12984760 3 1 2 214 223
3 5 Internal Gl 51 N N Both 1460.5288 1 2 2 23 a6
4 5 Internal G1F 61 N N Both 1606.5867 5 2 2 147 202
5 5 Internal G2 61 N N Both 1622.5816 6 5 5 25 a5
6 5 Internal G2F 61 N N Both 17686395 5 5 131 189
7 5! Internal GOF-GICNAL 61 N N Both 12414545 8 4 4 23 88
8 5 Internal GIF-GIcNAC 61 NN Both 14035073 | a 4 134 194
] 3 Internal GOF 61 N N Both 14445339 10 4 3 214 223
10 5 C-terminal | Protein Terminal Lys-los: K K Both ~128.0950 1 3 3 2 9%
12 3 3 147 203
13 2 3 229 219

14 2 3 232

Delete selected modifications

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

matching.

—
_/SCIE)() Trastuzumab subunit

Start m/z:
Stop m/z:
Start Mass:
Stop Mass:

Optional
1 P!

Optional

Optional

Opticnal

Optional

Optional

ionsl
 Cptiona

Optional

o Optional

Optional
10

Opticnal
1

ional
12 Optional

Matching Tolerance: £5.00 Da

Sequence Features | Intact Protein

£00.00
3000.00 start RT: 3.93 min
1878694 Da Stop RT: 4,58 min

102629.28 Da

Reduced Protein Form

Batch Usage  Protein Name  Modifications

Trastuzumab-HC Protein Terminal Lys-

cterm loss - 1
Trastuzumab-HC

cterm

Trastuzumab-HC dHex - 1

cterm Protein Terminal Lys-

loss - 1
Trastuzumab-HC dHex - 1
cterm
Trastuzumab-HC GOF-GleMNAe - 1

cterm Protein Terminal Lys-

loss - 1
Trastuzumab-HC GO - 1

cterm Protein Terminal Lys-

loss - 1
Trastuzumab-HC GOF-GlchAc - 1
cterm
Trastuzumab-HC GIF-GlcNAC - 1

cterm Protein Terminal Lys-
loss - 1

Trastuzumab-HC GO - 1

cterm

Trastuzumab-HC GOF - 1

cterm Protein Terminal Lys-
loss - 1

Trastuzumab-HC G1 -1

clerm Protein Terminal Lys-
loss - 1

Trastuzumab-HC G1F-GlcMAC - 1
cterm

Maximum Number of Combined Modifications per Protein: 20

User
Defined

Peptide Mapp:

RT Range Procesung: Time Selection

Mono. Mass  Avg, Mass

23771.8983

23899.9932

239179562

240460511

25013.3527

25070.3742

25141.4477

25175.4056

251984692

252164321

252324270

25303.5005

23766.94

2391511

2393308

24061.25

25029.09

25086.14

25157.26

25191.23

25214.32

2523228

25248.28

2531941

Retention Time Tolerance:

essing

Reconstruction Area Limits:

Required Form Minimum:

Restncted Form Maamum: <

Match.. -

Reconstruction
ea

t | 100 min [
ail Criteria

z

L %

Retention

Time
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Navigate to the ‘Settings’ icon and review your global ‘Intact Protein Settings’
rII BicPharmaView Settings -I - ‘ -u EW
'S A M i ar

Intact Protein Settings

Chromatographic Data Processing
Peak Threshold: = | 5.00 %
Gaussian Smoothing: 0.90 points
Number of TOFMS Spectra to Combine: 3 + scans 1
Reconstruction Processing
Iterations: 20
Signal To Moise Thresheld: = 50,00
Resolution: 3000
Gaussian Smoothing: 1.00
Protein Results
Relative Result Threshold: = | 5.00 %
Chromatogram Peaks Labeling
Label Matching Tolerance: 0.10 Minutes
Display Labels For: All Peaks +

carce
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Protein deconvolution of each subunit can be performed in seconds, on either a single datafile, or on multiple
samples using the batch processing function. Below is shown the deconvolution results for the Fc domain of
the biotherapeutic, as well as the Fab2 domain of the biotherapeutic (non-reduced).

/SE—EX)

|| Project Characterize Standard for Intact Protein Graph
Assay Information = . 60412_SublUnit_03_Trastuz_ldeZ,
et st Open File... 160412_SubUnit_03_Trastuz_IdeZ_10ul_2.wiff2
Process 231
Intact Protein Sample# |1 + Experiment# 2 W
[ CIEE AR ERGEIC I | Processing Parameters RT Range g
2 80e6
Create Batch Matching Tolerance: £ | 5.00 Da Automatic =
F  60e
Review Hastilfs m/zRange: | 1800.00 |to | 2600.00 @ TimeSelection | 3.94 | to 492 | min £
it 4.0e6
Mass Range: | 1878694 | to  102629.28 Da Perform LC Peak Detection
Peptide Mapping 2065
942
Characterize Standard 0 9 o B
- ! Matched | Unmatched ‘ Modifications Summary Filter. |Update Assay Information, & [T 0.8 3 3 T T 3 3 o
Theoretical Observed Reconstruction s .
Average MW | Average MW Error (Da) Area Modifications Protein Name
2523228 2523190 -0.38 1.02e5 |GOF - 1 Trastuzumab-HC cterm | § TOF MS  WGERTS h &0
Protein Terminal Lys- @ +TOF MS from 160412_Subllnit_03_Trastuz_|deZ_...Experiment 2 @ RT: 4.43 from 3.94 t0 4,92 min
loss - 1
443 2539443 25394.07 -0.35 232e4 GIF-1 Trastuzumab-HC cterm 6000
2 Protein Terminal Lys-
loss - 1 5000 S
- 7
o 4.43 97629.28 97627.91 137 411e5 Trastuzumab-HC nterm 2 a0 21005070
1HC nterm 2LC 1LC 2 ?
H 3000
T 0
1000
[
Reconstruction Graph h a8
® Reconstruction from 160412_SubUnit_03_Trastuz_|... Experiment 2 @ RT: 4.43 from 3.94 to 4.92 min|
20000
z Trastuzumab-HC cterm
5 GOF - 1:Protein Terminal Lys-loss - 1
E OO0 asmge
3
£ 10000
s Trastuzumab-HC cterm
KB G1F - 1;Protein Terminal Lys-loss - 1
5000 25394.07
.
2525294 .
T ? 1 » - - — — - -
% 3 304 4024 5.0e4 6.0es 704 804 9.0es
Settings Help About Mass, Da
ot

Learn more at sciex.com/X500B
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