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Overview

 We developed a tool, called AurkituMS, for rapid screening of
neutral losses in MS/MS. AurkituMS is a universal open-source tool.

 Two modes are available: targeted screening using a list of
predetermined neutral loss masses and untargeted screening to
find frequent mass offsets

* Proof of concept: we identified precursors showing signature
neutral losses from a heterogeneous sulfated polysaccharide drug,
pentosan polysulfate sodium (PPS, brand name Elmiron). We then
used the tool to search for evidence of this drug or its metabolites
in urine from patients taking PPS.
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Introduction

* There are few easy-to-use tools that can scan for user-defined
neutral losses from molecular ion peaks as well as between
products ions in MS/MS spectra.

* Existing methods are typically limited to finding neutral losses from
the precursor ion or across MS1 data [1-3].

* To address this need, we developed AurkituMS, which is an open-
source software written in R with few dependencies to facilitate
easier application and customization.

* The user provides a list of masses and gets an output including a
broad range of information related to precursor presenting those
neutral losses.

e AurkituMS successfully identified precursors in LC-MS data of PPS,
showing signature neutral losses specific. These were used it to
compare the molecular profile of PPS from Elmiron vs. an Indian
generic version.

e AurkituMS was used to search GC-MS data for evidence of
metabolites in urine of patients taking Elmiron.

Methods

a) Workflow to determine neutral losses from MS/MS
spectra
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b) Sample preparation scheme: (b1) Water
spiked PPS, (b2)Healthy and patient urine

Results

A) Base peak chromatogram (BPC) B) MS/MS acquired in HCD mode C) MS/MS acquired in CID mode for m/z 1337.06 (z=+2)
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D) Section of output generated from AurkituMS tool, highlighting  E) Partial structure of PPS with an example of
the neutral losses observed in HCD and CID spectrum of 1337.06  predicted cleavage site during fragmentation
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Comparison of neutral losses in MS/MS of metabolites in urine from healthy subjects vs. those taking Elmiron to treat
interstitial cystitis, acquired on GC-MS and analyzed using AurkituMS
H) Targeted screening using defined neutral losses

Conclusions

Our tool, AurkituMS facilitated data
interpretation of a complex and
heterogeneous drug mixture that traditional
metabolomics software was unable to
process.

Our tool is compatible with any source data
and can extract precursor information from
different analytical techniques: LC-MS and
GC-MS.

AurkituMS is applicable in a plethora of MS-
based study areas: metabolomics, lipidomics,
proteomics as well as drug metabolism of
xenobiotics and natural products
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