Aquasearch: a new software for fast proteomic characterization and
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Traditionally, the study of wastewater has been focused on small molecules such as pharmaceuticals, illegal drugs
or pesticides among others. However, recent studies have highlighted the valuable information provided by large
molecules (proteins) present in wastewater [1, 2, 3], regarding the health and lifestyle of the population served
by the system. Chromatographic techniques usually employed in shotgun proteomics obtains comprehensive
information can be expensive and time-consuming. Therefore, Matrix-Assisted Laser Desorption/lonization
coupled with Time of Flight (MALDI-TOF) is proposed as a high-throughput instrumental approach for faster and
more cost-effective sample characterization. In this work, we present Aquasearch, a newly developed software
for a rapid characterization and classification of proteomics in wastewater samples analyzed with MALDI-TOF.
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 Construction of an in-house database with the peptides
characteristics of each biomarker

* Development of matching and scoring systems to assess the
presence or absence of a biomarker and the classification of

the samples

e Complete an accurate pipeline for rapid characterization of
proteomics in wastewater samples
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*The circles have been manually added to group the samples from the same wastewater treatment plant. The analysis is
completely unsupervised
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in the samples and classify them in a multisampling study.

protein contaminations in a rapid and high-throughput way.
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CONCLUSIONS

v’ The MALDI-TOF analytical technique has a huge potential for a rapid characterization of proteomics in wastewater samples, previous to a
more comprehensive analysis with a more expensive and time consuming techniques such as LC-HRMS.

v’ The Aquaserch software has built a representative in-house database with some of the biomarkers associated with the presence of animal
and human activity to characterize and classify the samples depending on these biomarkers.

v The score punctuation reported by Aquaserch for each biomarker can identify accurately the presence or absence of the studied biomarkers

v' Aquasearch is the unique proteomic screening application tested in real wastewater samples. Aquasearch enables to effectively identify
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