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The textile industry stands out globally as an economic pillar, generating millions of
jobs and valued at USD 1.837 trilliont. However, its wastewater effluents are a
major source of environmental pollution due to the compounds used during
processing, particularly in the dyeing stage. These effluents are rich in dyes, which
pose a serious threat to ecosystems and human health2. In a previous study on the
genomic nature of microbiomes associated with a textile-related phenotype
originating from wastewater treatment plants in the textile industry, Ayala-Ruan
(2024) —Master’s Thesis, IBT_UNAM— identified and proposed a list of genes
linked to this phenotype. Using microbiome-wide association studies (MWAS) and
validation via metatranscriptomics (RNA-seq), a set of 209 novel sequences with a
potential role in textile dye metabolism was obtained. Nevertheless, fundamental
guestions remain about the specific impact of these genes on the transformation
and/or degradation of textile dyes. While RNA-seq analysis provided an overview
of gene expression profiles, the functionality of these sequences in the context of
complex dye metabolism remains experimentally unvalidated and uncharacterized.
In this project, a subset of these genes will be selected for validation through
differential expression studies using quantitative real-time polymerase chain
reaction (RT-gPCR) under different exposure conditions to a commercial dye,
Deep Blue 035. Our primary goal is to determine whether there is concordance
between the predictions obtained from MWAS, the RNA-seq results, and RT-gPCR
validation, as well as to confirm whether the selected genes are indeed expressed
in a model microbial community. This will allow us to approach the hypothesis of
causality between the studied sequence elements and textile dye metabolism.
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