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THE SCIENCE OF WHAT'S POSSIBLE.”

INTRODUCTION

. LC-MS is an essential tool in biopharmaceutical characterization, however it often
requires high level of expertise and training before its deployment in laboratories
across an organization for routine analysis.

« BioAccord System, an ACQUITY UPLC I-Class LC coupled with ACQUITY RDa
Detector is a novel high-performance benchtop LC-MS system.

. lItis an easy-to-operate UPLC-TOF MS system with intuitive software, standard
operating modes and automated workflow methods.

« It has streamlined workflows for automated data acquisition, processing and reporting
to assist scientists with different levels of expertise to perform routine intact/subunit,
peptide mapping and released glycan analyses.
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METHODS

Intact protein analysis (Native and RP LC-MS):

« The cysteine-conjugated ADC in formulation at 10 mg/mL was diluted to 1 mg/mL in 50mM
NH4OAC before analyzed by native SEC-UV-MS using 50 mM NH,OAc with isocratic elution
(10 uL injections). An ACQUITY UPLC Protein BEH SEC column (p/n 186008471) was used
for this application.

o The mAb 2 sample (1 mg/mL) was prepared in 50 mM NH,OAC and analyzed by SEC-UV-
MS.

« The instrument performance study was performed using Humanized mAb mass check
standard (p/n 186008927) using an ACQUITY UPLC Protein BEH C4 column (p/n
186004495).

Peptide analysis:

» Forced degradation samples were prepared by exposing mAb 1 samples to light for 11 days.
The samples were digested using trypsin and analyzed using the BioAccord system. A Waters
XSelect CSH C18 column (p/n 186006727) was used for this experiment.

Data Acquisition:
« Intact Protein: ESI+, Full scan mode (m/z 400-7000)
o Peptide analysis: ESI+, MS with fragmentation mode (m/z 50-2000)

Informatics solution: UNIFI Scientific Information System V 1.9.4

« UNIFI is a compliance-ready software and has automated workflow methods for data
acquisition, processing and reporting

o Intact mass analysis: Intact protein (MS-RT window based) workflow method
o Peptide analysis: Peptide Map MS (for Exact Mass MS data) workflow method

ADC samples.
Native SEC-MS analysis of intact ADC

RESULTS

intact Protein Analysi . -

The native intact analysis was performed for ADC samples using SEC-MS to determine drug-to-
antibody ratio (DAR). The DAR values were compared to the data generated in-house for the same

Control and light-exposed mAb 1 samples were analyzed by peptide mapping. The unmodified and
modified peptide peaks were validated using fragmentation spectra prior to their relative abundance
measurements using extracted ion chromatograms (XIC).

C18 RP-UPLC/UV/MS

mass spectra. The data presented DAR of 0, 2, 4 and 6.

] Control T = 0 Days
Raw Mass Spectra Raw Mass Spectra i Yy
single charge state ] . ‘
Predicted conjugation —> | ¢ | 2 | 4,1.6.1.81 I I ’ .
RSN ANARE | |
Positional : : Y: Y : YI : I | . |
isomers i |YIYIYI v op : : - [W (V & % :
I I T B et Py .
i ! } A S B o
Un-conj lll:.gated : M : : : : : I
mA l l l | | [ | | ' '
e e et ’ C = 1 l | __Photd Exposure T = 11 Days
Low : BRI Lo 0 5 10 15 20 25 30 35 40
conjugation ~ | | | | | I I | Retention time [min]
T A e T T | Figure 3: Using UNIFI binary sample comparison feature, chromatograms for control and light-exposed
Moderate | | | | | | | | I | . . f . .
conjugation | TR A L, A . sarr?plles. were visually inspected for any'chang(.as at peptide Ievell. As shown here, the light-exposed sample
N T R e exhibits increased levels of several peptide attributes as labeled in the chromatogram.
High O O O T e e e e B IR I B
conj i \ | | I | | : [ I I I 6.01
jugation L. .0 WGOROTAJR W et e ettt
m/z range - 7000 m/z 5200 - 6000 Molecular Weight Peptide attribute monitoring
~150,000 Da
- . . . . . unmodified #* || Component name: 2:T20+H*
Figure 1: The figure shows native SEC-MS data collected using the BioAccord system for a cysteine- wl yeysya  y3y2y1 Y L My—I Sy —Rp
conjugated ADC sample. The intact data was collected using the full mass mode from m/z 400-7000. The _Ip IZI. |_L|_M249 I'II'SI'R L Pl Dol esa]
automated intact protein workflow method was used to determine the DAR ratios based on deconvoluted bjz 93 b21IbJ5 bJ6

15062764 | .
e 1619.56041

sity [Co

Inten:

Se6: ‘3750862 | : ' ]
708292624519 1 7 agihoes| spabery| | 7204066

Comparable performance with BioAccord intact MS and in-house UV and MS methods 0 _ R
7 ] 9 10 11 12 13 14 15 o Mass [Da]
oxidize v6 yS¥4*  y3y2yl E,i;f:‘;:i?;;;E%;s?&:‘j”‘““"[” R 1 R ~
Cysteine-conjugated ADCs drug loading distribution and DAR o D*EI' H_TMZ“J{SFR ! =5 L[ "M% ;-tﬁi TR — b= i
. g 1 D : 8514263
Low Moderate High Table 1: The table contains 8 v b% bJ3 t,ﬂ* bé,* T - + P16 Da
DAR values calculated based $ L D ke el |
i s E- 1e6 5375.: 347 P 0 +16 Da
HIC QTof QTof2 Tof  HIC QToflQTof2 Tof HIC QTof1 QTof2 Tof | O the BioAccord, HIC and : IR |
ADC2 081 074 064 068 038 041 035 036 007 009 005 005 (WO in-house QTof systems. . . , o AT B L
ADC4 114 117 137 136 167 157 181 182 123 141 119 145 ASshown here all methods At im i s 03
ADC6 075 060 064 065 161 145 151 147 172 172 186 4185  SnoWcomparable DAR values
I R e I R I e  for ADC samples. Figure 4: The relative quantification of peptide attributes can be performed based on the MS responses for
DAR 283 272 270 279 4.44 440 437 440 597 597 6.07 6.01 any selected pair of unmodified and modified peptides. The MS response is determined using the XIC for
QTof 1 deglycosylated samples, run on Xevo G2-S in 2014 each peak using automated data processing. For high confidence measurements, the method can be
QTof 2 non-deglycosylated samples, run on Vion in 2017 modified to only include sequence verified peptides using high energy fragmentation data. The annotated
Tof  non-deglycosylated samples, run on BioAccord in 2018 fragmentation spectra for DTLMISR and DTLM ISR peptides are shown here are an example.
Intact mass analysis for trisulfide bonds Peptide Y%omodification level comparison using optical, RDa TOF and Exactive+ MS
MWq.. (GOFIGOF)= 147756.7 Da GOF/GOF Fc Met249 Oxidation Fc Met425 Oxidation LC Trp95 Oxidation
Mass error = 4.7 ppm — Mo GOF 25 16 7
mAb2
14 6
S olggens e s 2
S & 21
%Trisulfide = B / (A+B) 25 B0 2 T 4 >
by height 2 o 0 -4 I
A Trisulfide 2 128112 ?.3 R
D +32 Da £ 10 B gL 1o 5 g
GOF/G1F 8 8 § g2+ 3
Trisulfide MTOB e P-4 5 a 47 © o ©
Level +32 Da 2 +— g L ZO
29% Be | / G1FIGIF 0 - 0 ; . 0 - -
RecEt?  Sifeiiye+ BloAccord SR Rk Broccor IRV Ciaam Beaceor

146500 146700 146900 147100 147300

147500

147700

147900

Mass [If)’a]'

148100

148300 148500 148700 148900

T=0Days T=11Days

Figure 2: The trisulfide bond analysis of mAb 2 was performed by denatured SEC-UV-MS analysis. The
deconvoluted MS spectrum shows the target trisulfide bond peaks which have an abundance of 29%
relative to the most abundant N-glycosylated intact protein peak (GOF/GOF). The data shown here is in
agreement with the data collected by the in-house SEC-UV-MS method (from a different vendor).

Figure 5: The data generated on the BioAccord system for a selected group of peptide attributes of mAb 1
were compared to data generated in-house using optical only and Exactive Plus MS systems. The summary
plots show highly comparable %abundance levels across different platform methods.

A set of intact protein data was used for instrument performance evaluation. The %modification levels
of most abundant glycoforms of Humanized mAb mass check standard (GOF/GOF, GOF/G1F, G1F/
G1F, G1F/G2F and G2F/G2F) were measured using 6 BioAccord systems for inter-system and intra
system reproducibility over a period of 3 months.
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Figure 6: The data presents %protein modification levels for the five most abundant glycoforms of Humanized
mAb mass check standard. The results reproducibility was determined using %RSD (%RSD <10%) calculated
for multiple intact protein data sets collected over a period of 90 days on the same BioAccord system.
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Figure 7: The figure shows %protein modification levels calculated for the five most abundant glycoforms of
Humanized mAb mass check standard using 6 different BioAccord systems. The %RSD for these
glycoforms indicate high data reproducibility with <10% %RSD value.

CONCLUSIONS

The BioAccord system is a SmartMS-enabled LC-MS system applicable to many
biotherapeutics laboratory settings due to:

« small laboratory footprint
« simplified system controls and design
. automated workflow-driven methods
. compliance-ready software features

Both intact protein and peptide analysis case studies show high comparability of data
generated on the BioAccord system to in-house platform methods using other detectors.

The BioAccord system demonstrates high data reproducibility between systems as well on
each system over time. All data points generated in the study show low %RSD at <10% for
most abundant glycoforms at intact protein level.
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