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Abstract

This application brief demonstrates the benefits of Waters Xevo G2-S QTof Mass Spectrometer and UNIFI
Scientific Information System to obtain a deeper understanding of metabolite identification samples for the

comprehensive detection, confident identification, and interrogation of metabolite profiles.

Benefits

Ultimate benchtop exact mass MS performance meets next-generation software processing to achieve the

most comprehensive and accurate metabolite identification studies.

Introduction

Workflows continue to be optimized throughout the drug development process. Even small gains when
multiplied over the course of many thousands of samples can result in tangible and significant financial
benefits. When performing metabolite identification, the proven UPLC-MSF method facilitates routine
detection of major metabolites. The ability to interrogate complex samples and obtain definitive
fragmentation profiles using this method allows for both the confirmation of the precursor as true
metabolites, as well as the ability to perform confident structural elucidation, which is essential to the

process.

Technology improvements incorporated into the Xevo G2-S QTof have resulted in a significant boost in
sensitivity via the proven and innovative StepWave ion source design. Combining this with Waters' next-
generation platform - the UNIFI Scientific Information System - allows users to quickly and easily interrogate

their samples.

This technology brief gives scientists the tools to comprehensively understand the metabolism of their
candidate molecules and to effectively report the information back to their colleagues, customers, or

collaborators,

In this application brief we discuss how the Xevo G2-S QTof can benefit biotransformation studies by

generating better quality product ion spectra and then reviewing the data in UNIFI Software.



Results and Discussion

Rat liver microsomes spiked with 2-uM nefazodone were incubated for 0 and 60 min at 37 °C. The samples
were quenched with one volume of cold acetonitrile + 0.1% formic acid and centrifuged. The samples were
then analyzed using a Waters Xevo G2-S QTof, coupled with a Waters ACQUITY UPLC I-Class liquid
chromatography system. Data acquisition was performed using MSF (an acquisition technique that acquires
both precursor and product ion information for virtually every detectable component of a mixture) in positive
ion, resolution mode (> 32,500 FWHM). 5 uL of sample was injected onto an ACQUITY UPLC BEH, 1.7 um, 2.1
x 50 mm Column and run with a 5 min. gradient using a flow rate of 0.5 mL/min. The mobile phase consisted
of water + 0.1% formic acid (A) and acetonitrile + 0.1% formic acid (B). Data were processed and analyzed

using UNIFI Software.

At the core of UNIFI is a scientific library that allows users to map and navigate their metabolite identification
data in novel, visually interactive ways, as well as in tabular or combined views. Figure 1 shows the summary
view, which enables users to quickly scan through large lists of metabolites more effectively. Comprehensive
filtering tools and customizable views allow users to have the precise information they need right at their

fingertips.

Nefazodone G2-5 Summary

() component name

| m/z(Da) | Formula

| Identification status || Expected mass (Da) | Observed mass Da) | Mass ervor (Da) | Mass eror (ppm) | Observed RT (mir) | Detector counts  ++ | Adducts

Retention time [min]

2 Netazodone 4702319 CISMIJONSO?  Identified 469.2245 4692246 20002 LH 599 42588 <M

3 Netazocone CoMICHGeRRyaton) 3602396 CIOMISNSO2  Identified 3592321 359.2323 2.0002 053 337 26509 <M

i ve-CLOMLICND! ydroxyal. 2921653 CISH2IN3O3  ldertified 2911583 2911580 -0.0003 100 384 18477 oM, oNa
3 ve-CEM3CH yations.. 3742190 CLOMITNSO3  lcentified M2 mar 0.0004 Rt 351 14006 +H

L *— etk Ll B . 3752270 . 0.0003 e .5 e il

m/z

g Mass Ch gram (27.8 PPM) :#458.1956+459.1984+460.1933+861.1958 « 462.... Low energy : Retention Time 3.7887+/-0.0119 minutes : 30 mass peak list
Net: hydroxylation « D L 45819558
i 'g‘
& 25e+06
5- 1460.1932%
197.08414 4
+057) 1 119576
a0 £ ; 15404181 Lzoomu rzez..ms 35021858 45718744 ?mmm
T ¥ T T T T
s 100 200 300 400 500 600
<
High energy : Retention Time 3.7887+/-0.0119 minutes : 3D mass peak list
E = 26211870
i g " @ 45819543
gt 16807693 -}
i R a8 45617955
460.19306
g 17607085 26312172 H
0 o s G | Entpats i . 49618601 57814833
1 3 4 s 5 100 200 300 400 500 600

Figure 1. Review of Xevo G2-S QTof data in UNIFI.



In Figure 2 shows the spectral review of a major metabolite of nefazodone. From the data we can see that
excellent mass accuracy was achieved across the mass range. Also shown is the reviewed data annotated

with assignments of fragment peaks, including, in this case, both structural and mass spectral information.
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Figure 2. Comprehensive structural elucidation of the m/z 458 metabolite aided by annotation of low level
fragments in the elevated energy data (Annotation shown includes: m/z, mass error (Da), and proposed

metabolite name).

Figure 3 shows the data-rich information captured by the Xevo G2-S QTof, processing information from a
complex matrix over a large dynamic range allowing users to identify all of a drug's metabolites more quickly

and comprehensively.
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Figure 3. Product ion spectra from two metabolites that differ by > 100 fold in intensity. Structurally relevant

information and elucidation can easily be performed in both cases

Conclusion

The advances presented in this application brief allow analysts to identify metabolites at lower levels than

ever before and interrogate them with innovative, next-generation software.

Xevo G2-S QTof, coupled with the ACQUITY UPLC I-Class System and UNIFI Software provides the

comprehensive benchtop UPLC-MSF performance, chemically intelligent informatics, and flexible data

management tools to perform complete characterization of drug metabolism samples, ensuring that the



results generated can be presented with complete confidence.
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