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Homeostasis of oxidative (redox) processes is quintessential to the maintenance of cellular physiological activities. In the
environment, a myriad of anthropogenically produced chemical toxicants, contributes to factors like UV radiation, O,;, O; among
others, to the alteration of redox homeostasis. There is plenty of evidence linking abnormal changes of redox potential to events that
lead to the damage of cellular structures and ultimately to cell death. Redox-sensing, which is carried out with specifically designed
GFP proteins is currently an expanding field with applications in research areas like plant and medical sciences. However, the
concept of using redox-sensing expressing organisms in mainstream regulatory applications, like environmental monitoring, has not
yet been explored.

Constitutive expression of roGFP2 in bacteria clashes with the widely accepted concept of whole-cell biosensor, which
generally exemplifies bacteria with a promotet/reporter (bioreporter) system and implies that a measurable signal should be attained
after expression protein in question. The redox-sensing-based system provides a measurable signal straightforwardly and also,
because the nature of the response is based on conformational changes of the protein, the analysis time is significantly reduced when
compared to promoter/reporter biosensor systems.

Using a common mechanism in an attempt to universalize the detection of toxic effects of chemicals is commonplace in
environmental science, with the Microtox®, as the bacterial paradigm. Likewise, our initial hypothesis approached the concept of
universalizing oxidative stress to evaluate in a fast, high-throughput and precise fashion, the smallest alterations in the redox potential.
Initiaily, statistical analysis demonstrated that EC (Effective concentration) would not be usable, as a “maximum” concentration
would also elicit a reduction of the net fluorescence by means of cytotoxic effects.

Lowest observable effect concentrations (LOECs) seem more appropriate as endpoint values as they would express the
minimal shifts from the cellular homeostatic conditions induced in an oxidizing environment. This provides a reasoning basis of why
correlations were performed based on LOEC values. Moreover, despite the still lower R? (~0.5) for organic chemicals, the results
point the way to a preference for compounds/mixtures with no thiophilic activity, where interference activity of heavy metals towards
roGFP2 was pointed out. It is highly possible that addition of more organic-compound endpoints would increase linear correlation
between toxicity and oxidation.

The results obtained for structurally similar groups such as calcogens and PAHs further indicate that the path to establish the
E.coli-roGFP2 biosensor into a standardized bioassay would require more chemical-based structural differentiations based on
oxidative patterns and/or toxicity endpoints.

As a final prospect, future research should focus on the increasing the viability of cells in order to provide longer intervals
where readings will not be affected by auto-oxidation. Initial results have provided insights on immobilization of cells onto an
agarose-based matrix, with successful evaluation of oxidation by standards like H,O, with slightly increased detection times, but with
unchanged auto-oxidation rates.

In conclusion, the E.coli-roGFP2 biosensor holds the potential to become a standardized system for the evaluation of

oxidative stress. Access to a variety to environmental samples should also provide enough standardization data to evaluate its use in a
regulatory framework.
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