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THE SCIENCE OF WHAT'S POSSIBLE.

®

OVERVIEW

e Disulfide bond formation is critical for establishing three
dimensional folding and maintaining proper function of
therapeutic proteins.

e Localization and assignment of disulfide bonds are
therefore an important aspect in protein structural
analysis.

e In this study, non-reduced peptide maps were acquired
and processed for several therapeutic proteins using
Waters Biopharmaceutical System Solution with Unifi.

e ETD technique was used to induce both disulfide bond
cleavage and backbone fragmentation

e This integrated approach, combining high performance
LC-MSE, ETD and targeted software, should be
applicable for fast mapping and monitoring of disulfide
linkages in the development of therapeutic proteins

Figure 1. Biopharmaceutical System Solution with UNIFI for
disulfide bond mapping encompasses automated UPLC/MSE
Xevo G2-S QTof data acquisition, data processing, reporting
and report sign-off tools.
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Figure 2. ETD spectra were collected using a Synapt G2-S with
ETD capability

Methods

Waters Biopharmaceutical System Solution with UNIFI:

UNIFI Method

LC: Waters UPLC H-Class Bio

™~

Reporting

Column: ACQUITY UPLC BEH 300 C18, 2.1 x 150 mm, 1.7 ym

Mobile Phases:
A: 0.1% Formic Acid in Water
B: 0.1% Formic Acid in Acetonitrile

Data Acquisition Processing
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5 [ PeakProcessing Settings Serambled Disulfides
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Analysis Specific Setting;

Advanced Characterization of Disulfide bonds: Targeted
ETD Analysis

~ Home » Analysis Specific Settings
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Digest Settings
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Review or modify settings that are specific to the sample comparison objective for this method. e T
A: 0.1% Formic Acid in Water ;
B : 0 . 1 0/0 FO rm IC ACld in Aceto n Itri I e — i Ay yete Sz e Purpose Instruments Sample List Processing History
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Item name: HYS-Di-S_902
Summary table showing peptides identified with disulfide bonds
Di-S bonded peptides
Sample: HYS-Di-5_902 , Sample position:1:C,5, Replicate: 1
Fragment label Observed | Observed Expecied | Mass error | Peptide Response
RT {min) | mass (Da) mass [Da) | (ppm)
I T15-3.T24 1851 1337 6892 | 1337 6916 179 | NTOWWVDISK=CR 1430171
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Quantitative Comparison of disulfide bonded peptides
between two runs showing the reproducibility
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unis SAMPLE LIST

Summary table showing peptides identified with free Sulfhydryl, :
expected and scrambled disulfide bonds

Item name: Samplel_AC_01, Sample position: 2:F,1, Replicate number: 1

Component name Observed RT | Peptide Mass error (ppm) | Response
(min)
GCSF Disulfide Bond Mapping Report 1VI&G CeH" 80.287 | MTPLGPASSLPQSFLLKCLE 150| 380135232
1:V3-4+H" 31.432 | KLCATYKLCHPEE= 183| 140768928
- LVLLGHSLGIPWAPLSSCPSQALQLAG
:ample Information . 1:V5eH 98.251 CLSQLHSGLFLYQGLL - 0.97| 58766184
em name mple1_AC_01 OALE:
F1 1:V3+H" 30.947 | KLCATYKLCHPE= -046| 25450214
Item mame: Sample2AC_02 Unknown 1:V18x2:C. C+H" 80.285 | MTPLGPASSLPQSFLLKCLE ‘= 0.14 2132715
£2
Item name: Sample3_AC_03 Unknown
.3 Item name: Sample2AC_02, Sample position: 2:F,2, Replicate number: 1
ftem name- Samplea_AC_o4 Unknown
Fa Component name Observed RT | Peptide Mass error (ppm) | Response
Item name: Sample5_AC_05 Unknown (min)
2:F5 . -
Jtem name SamDICE_AC_06 Unknown 1:V1&:Carboxymethyl C+H' 80.283 | MTPLGPASSLPQSFLLKCLE 2.05| 264876512
F6 1:V3-4+4H" 31.472 | KLCATYKLCHPEE= 266| 92196312
ttem name: Sample7_AC_07 Unknown N LVLLGHSLGIPWAPLSSCPSQALQLAG
7 1:VS+H 98.311 CLSQLHSGLFLYQGLLOALE = 0.14| 66125892
1.V3+H" 30.978 | KLCATYKLCHPE= 0.79| 16727084
ELVLLGHSLGIPWAPLSSCPSQALQLA
- - B e . 1V4-5+H" 98.486 _ -141 1088538
Components plot showing peptides identified with free Sulfhydryl, GCLSQLHSGLFLYQGLLOALE=
1:V18x2-Carboxymethyl CoH* 80.284 | MTPLGPASSLPQSFLLKCLE 103[ 1077948

expected and scrambled disulfide bonds

Item name: Sampled_AC_04
21901231
LV1&:Carborymethyl CoH

3884
: 2684
H 49406286
2] 15327269 1V5eH*
N BRvEN
:
= 1084

4379.2368
1:V18a2 Carboxymethyl C+H*
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Quantitative Comparison of disulfide bonded peptides
across 7 samples
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Y Sample Injection
%W, 1
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Item name: Sampled_AC 04,

Sample position: 2:F,4, Replicate number: 1

Component name Observed RT | Peptide Mass error (ppm) | Response
(min)

1.V1& Carboxymethyl C+H" 80.365 | MTPLGPASSLPQSFLLKCLE 2.13| 306199808
S LVLLGHSLGIPWAPLSSCPSQALQLAG

1V5+H 98.283| (| <l s LFLYOGLLOALE= 163| 156767136
TV34eH" 31.401 | KLCATYKLCHPEE= 217| 13736649
LV3H" 30.905 | KLCATYKLCHPE= -114] 26108934
e e ELVLLGHSLGIPWAPLSSCPSQALQLA

1:V4-5+H 98461 ()0 HSCLFLYQGLLOALE 074 2833671
1:V18x2:Carboxymethyl CoH" 80.365 | MTPLGPASSLPQSFLLKCLE 161 1310774

Item name; Sample3_AC_03, Sample position: 2:F,3, Replicate number: 1

Component name Observed RT | Peptide Mass error (ppm) | Response
(min)
1:V1&:Carboxymethyl C+H" 80.382 | MTPLGPASSLPQSFLLKCLE 1.53| 373566368
§ . LVLLGHSLGIPWAPLSSCPSQALQLAG
1V5+H 98.297 CLSQLHSGLFLYQGLLOALE= 0.40| 197912704
1:V3-4+H" 31.433 | KLCATYKLCHPEE= 2.75| 162953200
1:V3+H* 30.952 | KLCATYKLCHPE= 0.48| 33214260
- ELVLLGHSLGIPWAPLSSCPSQALQLA .
1V4-5+H' 98476 GCLSQLHSGLFLYQGLLOALE= 1.23 3966036
1:V1&x2:Carboxymethyl C+H~ 80.380 | MTPLGPASSLPQSFLLKCLE -0.12 2011775
Tracking the level of disulfide bond scrambling across
the down-stream processing
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A, 1:V1802 Carboxymethyl CeH*
A, 1.v1&:Carboxymethyl C+H™

Sample Injection

Quantitative Comparison of Homodimer vs. Monomer_,»-'"‘
of peptide V1 '

CONCLUSIONS

The automated mapping of disulfide linked peptides (expected or

scrambled) of GCSF and mAb has been achieved using Waters

Biopharmaceutical system solution with UNIFI.

The identity of disulfide bonded peptides is automatically assigned ,

based on accurate MS measurement and confirmed by high-energy

MSF fragment data.

The UNIFI application workflow enables scientists in regulated or

unregulated laboratory environments to acquire, process and report

qualitative and quantitative information about disulfide linkages in

biotherapeutics, with high confidence and minimal user intervention.

ETD fragmentation cleaved disulfide bonds,

allowing sequence

information from both interchain and intrachain disulfide loop regions
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