® Novel MALDI-TOF MS Workflow for
Ultrahigh-Throughput Screening of Different
Analytes at Each Position on a Plate

Novel Synthesis Screening workflow in MALDI PharmaPulse software that was
developed for screening of synthetic chemical reactions is applied to screen a
custom library of small molecule pharmaceuticals using ultrahigh-throughput

MALDI-TOF MS.

Introduction

MALDI-TOF mass spectrometry
was established as a label-free
ultrahigh-throughput  screening
approach for biochemical assays
where substrates and products
were small molecules, peptides
and proteins [1-2]. In this case
the same list of analytes was

monitored at every position on a
MALDI plate. More recently, we
extended this approach to screen
synthetic chemical reactions,
which required monitoring dif-
ferent small molecule starting
materials and products at every
position on a MALDI plate
(Figure 1) [3]. This necessitated
the development of a novel soft-
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ware workflow and optimization
of data processing methods for
a dramatically increased number
of analytes. This work focuses
on the application of the new
Synthesis Screening workflow
not only to screening chemical
reactions but also to screening a
custom library of small molecule
pharmaceuticals.
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Figure 1: Synthetic reaction screening workflow

Methods

A custom library of 41 small molecule
compounds was prepared on a MALDI
plate in 384 format and each com-
pound was spotted 8 times then
the dried spots were overlaid with a
2 mg/mL solution of a-cyano-4-hy-
droxycinnamic acid matrix (Figure 2A).

The library was analyzed in automated
mode on a rapifleX MALDI-TOF/TOF

system equipped with a 10 kHz scan-
ning beam laser. The automated runs
were set up, monitored and visualized
in MALDI PharmaPulse 2.2 software
that included the novel Synthesis
Screening module. The new software
workflow allowed monitoring of up to
100 different analytes per position on
a MALDI plate prepared in 384, 1536
or higher density formats.

Results

e Ultrahigh-throughput automated
runs of the MALDI plate with the
custom library of small molecule
pharmaceuticals resulted in less
than one failed plate positions per
run (averaged from 3 runs). One
run had no failed positions while
the other two runs had one failed
position each (Figures 2A and 2B).
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Figure 2: Layout of the library containing 41 small molecule pharmaceuticals each spotted 8 times on a MALDI plate @ prior to the run. Monitoring results
showing that all compounds in 328 positions on the MALDI plate were successfully detected (B) and a representative MALDI-TOF spectrum of azithromycin
(compound 1006 at m/z 749.516) at position F6(C).



Five compounds from the custom
library were monitored as sodium
adducts [M+Nal* while the
remaining compounds were detec-
ted as [M+H]* ions. The software
allowed monitoring of adduct ions
selectively for specified analytes of
interest or for all analytes.

The plate view of monitoring
results from the automated runs
is linked to individual MALDI-TOF
spectra and extracted signal
parameters for each monitored
compound. For example, MALDI
plate position F6 is linked to the
spectrum of azithromycin at m/z
749.516 (compound 1006)
(Figures 2B and 2C).

Representative MALDI-TOF
spectra demonstrate the excellent
data quality that was obtained in
the automated runs for small
molecule library compounds in the
mass range of 1565-760 Da. Each
spectrum was acquired using
2000 laser shots (Figure 3).

The Synthesis Screening module
includes relative quantitation
options using the same internal
standard for the whole MALDI
plate or a different internal
standard for each position on
the plate.

Summary

The Synthesis Screening module
in the MALDI PharmaPulse
software was used to screen a
custom library of 41 small molecule
pharmaceuticals.

The automated runs using a
MALDI plate in 384 format had
less than one failed plate position
per run on average.
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Figure 3: Representative spectra of theobromine at m/z 181.072 (compound 1040) @ chlorprothixene

atm/z 316.092 (compound 1016) iB) loperamide at m/z 477.230 (compound 1029) (©) and hesperidin
atm/z 633.179 ([M+Na]* ion; compound 1025) :D: from uHT MALDI run of the compound library.

Conclusions

The novel Synthesis Screening module in the MALDI PharmaPulse
software was designed for all workflows that required monitoring
of different compounds at each position on a MALDI plate such as
screening of synthetic chemical reactions.

The Synthesis Screening module is applicable to screening and QC
of small molecule compound libraries.

Other potential applications of this module include multiplexed
biochemical and cell-based assays.
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