From data to insights: evaluating preprocessing and modelling approaches in
(un)targeted metabolomics
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In recent years, the advancement of high-resolution mass spectrometry technologies has
enabled the development of untargeted approaches for metabolomic analysis, which do not
require prior knowledge of the compounds being investigated, leading to the discovery of
unexpected or unidentified compounds. However, in the use of liquid chromatography-mass
spectrometry (LC-MS) or hyphenate techniques in general, the signals produced are extremely
rich in information but can also reach sizes up to gigabytes. For their analysis, it is necessary
to reduce the file size and compress the information to avoid memory issues on computers with
limited capacity. Compression must be carefully designed to prevent the loss of useful
information, eliminating possible sources of error or spurious variability, and providing a set of
data that can be effectively used for classification, calibration and other downstream
applications. Furthermore, it is important to consider that the desired information is often
hidden within the complexity of the data, and the detection and selection of relevant features
can be particularly challenging.

In this seminar, based on targeted and untargeted analyses, LC-MS signals and results, obtained
from the analysis of food and environmental samples, were preprocessed using different
machine learning approaches, highlighting the strengths and weaknesses of the different
procedures. Furthermore, despite their importance, the effective application of machine
learning techniques often relies on programming skills that are rarely addressed in traditional
chemistry education. To bridge this gap, we showcase SpectrApp, an open-source application
built in Python and R Shiny, aimed at facilitating machine learning analysis for students,

educators, and researchers without the need for coding expertise.
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