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(57) Abstract :

An autonomous oceanic carbon dioxide (CO:) sensing system comprising genetically engineered algae with synthetic gene circuits configured to integrate nanosensors
that detect dissolved CO- and process CO- concentration data via internal biochemical pathways, nanosensors embedded in or associated with the algae adapted to bind
with dissolved CO: and generate a corresponding signal, bioluminescent proteins expressed by the algae configured to emit light signals in response to the CO:
concentration, where the intensity and/or frequency of the emitted light encodes the CO: level, and optical receivers configured to detect and geolocate the emitted
bioluminescent signals. The method includes seeding genetically engineered algae into ocean waters, detecting dissolved CO- via embedded nanosensors, transducing
detected CO: levels into bioluminescent signals, optically detecting the signals using external receivers, decoding the signals into digital CO: concentration values using

Al models, and mapping real-time CO: distribution across ocean regions.
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