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Introduction

lon mobility-mass spectrometry techniques can
be used to perform structural characterization
of intact proteins. Coupling collision induced
unfolding (CIU) to IM-MS techniques allows for
screening of antibodies and antibody variants.
This technique also provides structure stability
information for protein complexes and proteins
bound with ligands. This study employs an ion
mobility instrument based on structures for
lossless ion manipulation (SLIM) technology.
MOBIE® 1.0 HRIM-QTOF (MOBILion Systems) is
a high-resolution ion mobility instrument which
allows very high-resolution ion mobility
separation on a 13-meter path length SLIM
device. We have modified this instrument with
in-source ion activation hardware, placed before
the SLIM device to allow for high-resolution CIU
experiments. BSA, HSA, IgG, Bispecific and
Trispecific antibody proteins were used to
characterize this modified instrument.
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Figure 1: (A) Schematic diagram of HRIM-QTOF
instrument with In-Source ion activation hardware and
(B) SLIM technology and mechanism of ion
transmission.
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Experimental

A commercially available MOBIE instrument
was modified with in-source ion activation
hardware (Figure 1A). CIU experiments were
carried out using an AJS source with a micro-
nebulizer spray and syringe pump for sample
delivery. Intact proteins were dissolved in DI
water and buffer exchanged into 200 mM
ammonium acetate using Bio-Rad Bio-spin P-6
columns. Sample concentrations were ~ 5-10
UM. A CIU fingerprint for each sample was
obtained by ramping in-source CE voltage from
0V to 435 V. All experiments were run in
triplicate. ClUSuite 2 software was used for data
analysis.
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Figure 2: (A) CIU fingerprints for charge state +27 ion
with CIU50 values for IgGTk, IgG2k, IgGTA and IgG2A
antibodies from Sigma-Aldrich. (B and C) Linear
discriminant (LD) analysis for the four antibodies
using CIU fingerprints for charge states +26, +27, +28
and +29. (D) Accurate identification of Herceptin
(Sample#1) and NIST mAb (Sample#2) as IgG1k
using this classification system. CIU fingerprint cross
comparison RMSD values for all antibodies studied
here are shown in Table 1.
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Figure 3: (A) CIU fingerprints for BSA and HSA charge states +17 and +18 for modified HRIM-QTOF and (B) Agilent 6560
IM-QTOF. (C) Feature detection for BSA and HSA charge states +17 and +18 for modified HRIM-QTOF and (D) Agilent
6560 IM-QTOF. CIU fingerprint comparison for BSA versus HSA charge states +17 and +18 for modified HRIM-QTOF (E-
left) and Agilent 6560 IM-QTOF (E-right). Both instruments provided similar results indicating the reproducibility of the CIU
experiments. For some CIU fingerprints, HRIM-QTOF data showed more defined transitions (HSA +17) and additional
features (HSA +18).
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Figure 4: CIU fingerprint comparison for (A and B) two pairs of bispecific antibodies and (C) one pair of trispecific
antibody. The two bsAbs and tsAb were designed by paring commercially available RSV, Her2 and TNFa binders by
Johnson and Johnson. The antibodies denoted as bsAbx.1/tsAbx.1 have sequence modifications to prevent enzymatic
cleavage at the hinge region. Cross comparison RMSD values for bsAb1 and tsAb1 are 7.85% (triplicate RMSD 3.28%)
and 8.76% (triplicate RMSD 4.15%) respectively, indicating slight structural differences within the pairs. However, for the
bsAb2 pair, the RMSD value is 14.34% (triplicate RMSD 3.56%) indicating significant structural and stability differences.
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Low RMSD values for triplicate runs (2.8% to 4.3% for
charge states +26 and +27) indicate the reproducibility of
these CIU experiments. Cross comparison RMSD values
oD 3570 in the range of 5.8% to 19.1% indicate some of these
' antibodies can be screened based on CIU fingerprints.
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Figure 5. Herceptin and NIST mAb CIU fingerprint data
with IdeS digestion. (A) CIU fingerprints for intact References
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to differentiate these two antibodies. (B) In contrast, Gadkari, V. V. et al., Analyst 2023, 148(2), 391-401
F(ab’), fragment CIU fingerprints show significant Kurulugama, R. T. et al, ASMS 2022, TP 298; ASMS 2023, ThP 395
differences for these two antibodies. Polasky, D. A. et al., Anal. Chem. 2019, 91(4), 3147-3155

https://www.agilent.com/en/promotions/asms

This information is subject to change without notice. e 2 o
:.= Agilent
DE20589944 e, g I e n
. Y .

© Agilent Technologies, Inc. 2024 .
Published in USA, May 31,2024 Trusted Answers


https://www.agilent.com/en/promotions/asms
https://www.agilent.com/cs/library/posters/public/ps-6560c-im-qtof-1290-infinity-ii-asms-2022-tp298-en-agilent.pdf
https://www.agilent.com/cs/library/posters/public/po-bispecific-antibodies-6560c-im-lc-qtof-asms-2023-thp-395-en-agilent.pdf

	Slide 1: A modified SLIM-IM-QTOF for high resolution collision induced unfolding and native protein analysis 
	Slide 2
	Slide 3
	Slide 4

