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Streamlined analysis: Combining mass spectral data analysis
and endpoint calculations for drug discovery insights

Lois Haupt?, Jennifer Horkman', Anuja Bhalkikar?®, Rahul Baghla®, selecting optimal MS and MS/MS signals based on compound
Ismael Zamora® and Eshani Galermo? structure and peak quality parameters. This approach helps
1BiolVT, USA, °SCIEX, USA and Mass Analytica, Spain ensure the best method to meet user-defined guantitative
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This technical note introduces an innovative software solution criteria and supports tailored endpoint calculations for specific

designed to combine mass spectral analysis and endpoint
calculations, delivering quick and accurate quantitative results
to support drug discovery (Figure 1). High-throughput analytical
methods are essential in drug discovery as they accelerate
compound screening and pharmacakinetic profiling. Mass
spectrometry analytical technigues, including LC-MS and Echo®
MS+ system, enable rapid data generation and reduce
development timelines.

research needs.

Key benefits of Al Quantitation software for drug

discovery needs

e Automatic selection of compound-related MS1 and MS/MS
signal: Automatic identification of optimal compound-related
MS1 and MS/MS signals using the compound structure

¢ Single data processing method: Single data processing
method for all compounds, generate quantitation results
based on compound structures

Automated data analysis in drug discavery faces significant
challenges due to the sheer volume and complexity of high-
throughput data. Integration across different platforms, such as
high-throughput LC-MS and ultra-fast Echo® MS+ system with
ZenolOF 7600 system [Echo® MS+ system)], further complicates
the process. While standardized formats and interoperability are

e Customizable endpoint calculation reports: Customizable
endpoint calculation reports to support various assays.

essential, variability in experimental conditions often hinders e Streamlined data management: Automated data processing
effective data analysis. in parallel to data acquisition using SCIEX mass
spectrometers

Al Quantitation software, a solution utilizing advanced
algorithms, addresses these challenges by automatically
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Figure 1. Workflow using Al Quantitation software on SCIEX MS platforms. The figure shows the warkflow for the guantitation experiment to analyze
microsomal stability samples using SCIEX mass spectrometers and data processing using Al Quantitation software with the final result layout.



" 0.1% (v/v] formic acid in acetonitrile. The column temperature
Introduction , N ,
was set to 50°C. The gradient conditions used are summarized

The drug discaovery process invalves experiments using various Table 3. List of compounds and transitions (Q1/Q3) used for analysis.
mass spectrameter platforms and methaodalogies, including

MRM on nominal mass (NM] spectrometers and MRM™, Zeno Compound LC-NM LC-HRMS Echo® MS+
MS1, SWATH DIA and TOF MS using high-resalution mass system

spectrometers (HRMSs). Bupropion 240.1/184.0 240.1/184.1 240.1/184.1
High-throughput analytical techniques generate large volumes Dextromethorphan  272.2/215.1 272.2/2151 272.2/147.1

of data rapidly, providing quick insights. However, a significant

hurdle in the overall process is managing this data to calculate Midazolam 326.1/2811 326.1/2911 326.1/2911

bioclogically relevant endpoints. This process invalves using 7-Ethoxycoumarin  191.1/163.0 191.1/163.0 191.1/163.0

multiple software toals to handle complex mass spectral data

analysis and endpoint calculations, requiring manual data Testosterone 289.2/109.1 289.2/1091 289.2/289.2

transfer between software to achieve the desired output. Diclofenac 296.1/214.0 296.1/214.0 294.0/250.0
Streamlining this workflow through integrated software
solutions could significantly enhance efficiency and accuracy, Table 2. List of compounds and methodology used for analysis.
helping to reduce the time and effort needed for data
®
management. Additionally, automation of data transfer Compound Methodology [NM‘tHRSAS’ Echo® MS+
system

processes can help minimize human error and improve the Y
reproducibility of results. Bupropion MRM, MRM"R MRMHR
Al Quantitation software helps eliminate this barrier by Dextromethorphan MRM, MRMFR MRMHR
employing innovative algorithms to simplify data processing,

p. ! . : ’ Py ,p ° Midazolam MRM, MRMFR MRM"®
making it a preferred methodology for all drug discovery
needs.! 7-Ethoxycoumarin MRM, MRM"R, MRMAR

HR
IMethods Testosterane MRM, MRM™, ZenoMS1
Diclofenac MRM, MRM"R, MRMH® (Negative)

Sample preparation: BiolVT provided ready-to-inject Table 1. LC gradient conditions.

microsomal incubation samples (0 min, 15 min, 30 min, and 60 Time [min] Mobile phase A (%)  Mobile phase B (%]

min] far this study.

0.0 80 10
Acoustic ejection: A tatal of 10 nL of sample was ejected in 0.2 90 10
standard mode with 2-secaond intervals. 0.1% (v/v] formic acid 11 S 95
in 70:30 (v/v) acetonitrile/water was used as a carrier solvent, 15 S 95
and a flow rate of 400 pL/min was used for analysis. 16 90 10
Mass spectrometry: The MRM, Zeno MRM"®, and Zeno MS1 20 30 10
methods were used for data acquisition on the SCIEX mass in Table 1.
spectrometers with optimized conditions. Table 2 summarizes Data processing: Data acquisition was performed using SCIEX
the list of compounds and methodology. 0S software, version 34.5. Data processing was performed

using Al Quantitation software. List of compounds and
transitions used for quantitation is summarized in Table 3.

Chromatography: Analytical separation was performed on the
ExionlLC AE system using a Phenomenex Kinetex XB-C18 [2.1 x
50 mm, 2.6 um] column at a 0.8 mL/min flow rate. Mabile phase
A was 0.1% [v/v] formic acid in water and mohile phase B was



https://www.phenomenex.com/part?partNo=00A-4496-Y0&srsltid=AfmBOoqWHok7MDQL0-Ab8u1hFgb052QdksScrEqKye1r_-eqLW3qj97k
https://www.phenomenex.com/part?partNo=00A-4496-Y0&srsltid=AfmBOoqWHok7MDQL0-Ab8u1hFgb052QdksScrEqKye1r_-eqLW3qj97k

from the LC-NM, LC-HRMS, and Echo® MS+ system using Al
Quantitation software. The software uses the peak area from

Mass spectral data analysis and endpoint

calculations

samples to calculate endpoints and displays an Area Vs Time

MRM, MRM™® and Zeno MS1 acquisition data files were chartin the final approved result experiment (Figure 3].

processed using Al Quantitation software using the same | | | “wsopnons ||

processing methods and parameters for evaluation. The Algorthms Thrssholds

acquisition batch was composed of 3 replicates of each time Same peak tolerance ®amu Oppm 0010 .
point. Al Quantitation software enables an automated workflow AR DA LU 07 >
for endpoint calculation using embedded formulas, analyzing lonization Mode

® Positive [M + H]+

tie, Clearance and %remaining.
O Negative [M - H]-

All samples were processed using Al Quantitation software. The Signal Filtering

processing method includes a bond-breaking and MS algorithm © Automatic

' ' . f ) Signal Threshold: 1
that automatically assigns fragment ions (if present] per :
compound of interest and uses algorithm threshalds for peak Ssturation

Saturation Threshold: 0

selection (Figure 2]. The workflow sheet uses the peak areas
from the selected samples to generate endpoint numbers, such
as tip, clearance and %remaining.

Figure 2. Relative quantitation MS option settings from Al Quantitation
software for peak identification.

The software automatically predicts the best fragments for
analysis. Figure 4 shows examples of MRM"R chromatograms
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Figure 3. Experimental list and result view from Al Quantitation experiment. A customizable experiment list shows t12 values, name, status and compound
information (top). The results view shows the chromatogram, MS/MS information, structure, Area vs Time chart, and protocol metadata.
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Figure 4. Example midazolam MRM"® chromatograms from the LC-
NM, LC-HRMS, and Echo® MS+ system using Al Quantitation software.

Results from analyzed microsamal incubation samples using
LC-NM, LC-HRMS and Echo® MS+ system were compared for
their tyo values and all were found very close to each other

with a % variation of <10 (Figure 5).
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Figure 5. Microsomal stability data showing half-life [min) of 6 tested

compounds using various instruments.



Conclusions

e Streamlined data processing and endpoint calculation were
demonstrated using Al Quantitation software on SCIEX mass
spectrometers

e Comprehensive guantitative solutions offered compatibility
with varigus experiment types, including MRM, MRM"Rand
Zeno MS1 for quantitation experiments

e Automated identification of fragment ions helped ensure the
enhanced guantitative results were achieved within the user-
defined criteria

o Data equivalency between the 3 most popular quantitation
methodologies, MRM, MRMfR and Zeno MS1, with automated
data processing, enabled flexibility to choose data acquisition
types based on specific needs while maintaining excellent
precision and reliability
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