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Differentiating oxidative metabolite isomers of the molecular
glue, mezigdomide, using electron activated dissociation [EAD]

Chao Zhou', Zhimin Long?, Lihai Guo', Eshani Galermo®and Rahul  enabled the interpretation of informative data guickly and
Baghla® intuitively, accelerating the early drug discovery process.
ISCIEX, China; 2SCIEX, USA

, , , Key benefits for identification of molecular glue
This technical note demonstrates a software-assisted

molecular glue metabalite identification warkflow using the
ZenolTOF 7600 system and Molecule Profiler software (Figure 1).
This approach enables users to achieve increased confidence in
metabolite structure assignments by utilizing the information-
rich EAD spectra generated using the ZenoTOF 7600 system.!

metabolites using the ZenoTOF 7600 system and
Molecule Profiler software

e Enhanced structure assignment: EAD provides information-
rich MS/MS spectra that enable more confident identification
of possible molecular glue metabolites when compared to CID

Drug metabolites contribute to efficacy, toxicity and drug-drug

interactions. Accurate identification and monitoring of drug

metabolites is critical to ensure drug safety. For metabolite
identification studies, LC-MS platforms are commonly used due

¢ Quick data processing: Perform quick and efficient software-
aided identification of drug metabolites using the Malecule
Profiler software with the ZenoTOF 7600 system™®

to their selectivity and sensitivity in detecting unknown « Streamlined workflow: Ensure high-confidence detection of
metabalites. Here, an advanced and streamlined metabolite drug metabolites, utilizing an easy end-to-end workflow from
identification warkflow with the ZenoTOF 7600 system using an data acquisition to analysis

alternative fragmentation technigue was demonstrated. EAD
enabled the identification and localization of possible oxidative
metabolite isomers of mezigdomide. Maolecule Profiler software
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Figure 1: Easily differentiate drug metabolite isomers using EAD. Mezigdomide was incubated in micrasomes for an in vitro drug metabolism study. Metabolites
were characterized using EAD and CID MS/MS data collected on the ZenaTOF 7600 system. The Molecule Profiler software aided in the identification of the
hiotransformation of mezigdomide. An automated structure assignment provides high-confidence detection of drug metabaolites and a quick and easy-to-use
workflow experience for the users. EAD spectra provided mare informative and unique fragments for identifying oxidative metabolite isomers from mezigdomide.



Introduction

In the early stages of drug discavery, in vitro assays are utilized
to estimate metabalic clearance rates and identify metabolic
soft spots. LC-MS tools are frequently employed to conduct
these studies because they can provide quantitative and
gualitative information with ample sensitivity, especially when
detecting unknown metabolites. Brug metabalite analysis is
commonly performed using CID. However, CID cannot capture
information from lahile maodifications, which can be critical. The
ZenoTOF 7600 system offers an alternative fragmentation
method called EAD, which provides complementary structural
information to CID and preserves lahile modifications that
undergo neutral loss in a CID experiment.®™

Molecule Profiler software was used to identify
biotransformations in therapeutic compounds after in vitro
incubation, demonstrating a streamlined workflow. The
structure assignments for biotransformation are priaritized and
scored based on EAD and CID MS/MS data in the Molecule
Profiler software. The single result file feature for EAD and CID in
Molecule Profiler software makes it ideal for comparing MS/MS
spectra and identifying unique fragments.

Table 1: LC gradient.

Time [min) Mobile phase A[%] Mobile phase B [%]

0.0 98 2

1 98 2

9 80 40

11 1 99

12 1 99

13 98 2

15 98 2

Mass spectrometry: The samples were analyzed using the
data-dependent acquisition (DDA} method with Zeno CID DDA
and Zeno EAD DDA on the ZenoTOF 7600 system (2 separate
experiments]. Table 2 summarizes the source and gas
conditions and Table 3 summarizes the Zeno DDA method
canditions.

Table 2: Source and gas parameters.

Methods Table 3: Zeno DDA parameters

Sample preparation: Mezigdomide at SuM starting
concentration was pre-incubated in human liver microsomes at
37°C for 3 minutes. A 20mM NADPH solution was added and
mixed. The sample was then incubated at 37°C for 120 minutes.
Samples were removed from incubation and quenched with cold
acetanitrile at 3:1 (v/v). Samples were vortexed for 30 seconds
and centrifuged at 15000 rpm for 10 minutes at room
temperature. The supernatant was transferred to a vial and
dried under nitrogen flow, followed by reconstitution in 1:1
(v/v] acetonitrile/water.

Chromatography: Analytes were separated using an ACQUITY
UPLC HSS T3 calumn (2.1 x 100 mm, 1.8 pm)] at a temperature
of 40°C. The ExionlLC AD system was operated at a 0.3 mL/min
flow rate. Mohile phase A was 0.1% (v/v] formic acid in water and
mohile phase B was 0.1% [v/v] formic acid in acetonitrile. An
injection of 5 pL was subjected to analysis. The
chromatographic gradient conditions are summarized in Table
1

Parameter Value
Polarity Positive
lon source gas 1 55 psi
lon source gas 2 55 psi
Curtain gas 35 psi
Source temperature 550°C
lon spray voltage 5500V
CAD gas 8

Parameter Value

Polarity Positive
Method duration 15 minutes
TOF MS

m/z 100-1000
start-stop mass

TOF MS accumulation time 0.25s
Maximum candidate ions 12

TOF MS/MS m/z 50-1000
start-stop mass

TOF MS/MS accumulation time 0.035s
Collision energy (CID] 35V
Collision energy spread (CID] 15V
Electron kinetic energy (EAD] 12 eV
Reaction time (EAD) 30 ms
Electron beam current (EAD] 6000 nA

Data processing: The SCIEX OS software, version 3.0, was used
for data acquisition. The Molecule Profiler software, version 1.3,
was used to identify biotransformation sites using Zeno CID DDA
and Zeno EAD DDA data.
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Figure 2: Results panel in the Molecule Profiler software. The panel shows potential metabolites with modifications identified by Molecule Profiler software
[A), details with a drop-down menu that includes scoring and structure [B], options to view chromatograms including TIC and XIC [C), TOF MS [D] and MS/MS
data [E].
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Zeno CID and Zeno EAD data were collected on the ZenoTOF
7600 system. The Molecule Profiler software, integrated into Figure 3: Structures of mezigdomide and its oxidation metabolite isomers,
SCIEX 0S software, was used to process and analyze both data M-1and M-2.
sets in a single result file. Figure 2 shows the averview of the fram mezigdomide, indicating oxidation. The oxidation of
results panel, where users can view the list of potential mezigdomide, metabolite M-1, was identified at a retention time

metabolites and an overview of assigned structures and scoring  of 9.01 min. Unigque EAD fragments at m/z 221.0964, 270.1118,
information. TOF MS or MS/MS and XICs can be evaluated using 363.1352 and 408.1559 were used to localize the metabolic site
Molecule Profiler software. The software also displays the mass of M-1. All the fragments indicated mass error <5 ppm.

defect and isotope pattern of the metabalites.!? . . .
Pep In Figure 5, an automated assignment using Molecule Profiler

The software used an automated process to assign structures software detected another oxidation metabolite, M-2. The
based on the weighting of Zeno EAD and Zeno CID MS/MS metabolite M-2 was detected at a retention time of 8.48 min.
spectra on a scale of 0-100%. Additionally, the software Unigue EAD fragments at m/z 306.1114, 341.1495 and 422.1724
provided the ability to assign structures in the interpretation were used to localize and narrow down the localization of the
pane and generate a total score for the assigned structures. metabalic site of M-2, where the mass error was <5 ppm

Phase 1 metabolites (M-1 and M-2] were identified following a (Figure 5]

120-minute incubation of mezigdomide in human liver
microsames (Figure 3). Figure 4 illustrates the MS/MS spectra
overlay from the interpretation pane for phase 1 metabolites
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Figure 4: Automated structure assignment for the mezigdomide oxidation metabolite, M-1. Automated structure assignment on Molecule Profiler software
detected oxidation on the M-1 metabolite. The solid dotted line indicates fragmentation. Fragments in pink are unique fragments when comparing EAD and CID
spectra. The unique EAD fragments m/z 221.0964, 270.1118, 363.1352 and 408.1559 indicated possible oxidation. All fragment identification was performed
with <5 ppm mass error.
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Figure 5: Automated structure assignment for the mezigdomide oxidation metabolite, M-2. Automated structure assignment on Molecule Profiler software
detected oxidation on the M-2 metabolite. The dotted red lines indicate fragmentation. Fragments in pink are unique fragments when comparing EAD and CID
spectra. The unique EAD fragments m/z 306.1114, 341.1495 and 422.1724 indicated possible oxidation. All fragment identification was performed with <5 ppm
mass error.



. 3. Tunable electron activated dissociation (EAD) MS/MS to
Conclusions , . ‘
preserve particularly lahile PTMs. SCIEX technical note,

RUO-MKT-02-13006-B.

o Metabhaolite identification was performed on the ZenoTOF 7600

system using unique fragments from EAD spectra, CID 4. Peptide fragmentation using electron activated dissociation
spectra, or a combination of both spectra. More distinctive (EAD). SCIEX community post, RUO-MKT-18-13296-A.
and informative fragments were observed from EAD spectra,

aiding in identifying molecular glue metabalites.

e Malecule Profiler software enahles users to identify unigue
fragments from EAD and CID spectra in a single result file to
achieve more accurate structure assignment of metabolites
and to determine the paossible location of the modifications

e Possible oxidation sites for M1 and M2 metabalite isomers
were localized using fragments with <5 ppm mass error for
both Zeno CID DDA and Zeno EAD DDA experiments

e The demaonstrated workflow can be easily adapted far in vivo
metabalism studies to detect low-level metabalites with the
enhanced sensitivity provided by the Zeno trap

e Informative data was generated using a quick and easy-to-
use workflow on a streamlined platform, accelerating the early
drug discovery process.
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