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Many organisms have been observed to concentrate, sense, and use carbon dioxide (CO>),
which is a prevalent atmospheric gas molecule of increasing importance in today's climate. One
chemically-reasonable mechanism by which biological systems may sense and interact with
CO; is via carboxylation of lysine amine acid residues as a form of post translational covalent
protein modification'. Therefore, a tool to visualize CO; in cells would be beneficial. Here, we
report progress towards a chemi-genetic fluorescent CO; sensor based on a combination of
green fluorescent protein (GFP), HaloTag?, and a piperazine that is known to reversibly bind
to CO, covalently®. HaloTag anchors the CO»-capturing piperazine near the GFP chromophore
to induce a CO»-dependent fluorescence change (Figure 1). So far, we have identified variants
that exhibit only modest fluorescence responses when incubated with CO/HCO5~, but *C
NMR analysis has confirmed that the piperazine ligand does indeed bind to '*CO, upon
incubation with NaH"*CO3. Accordingly, further efforts will be directed towards improving the
CO,-dependent response of the sensor prototype using protein engineering.
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Figure 1 Schematic view of chemi-genetic CO; sensor.
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