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Abstract:

The development of a more robust and more specific fluorescent probe is highly desirable for time-critical diagnosis
and treatment of sepsis patients. We envision that bis-cationic nature of the terephthalaldehyde-bis-
guanylhydrazone scaffold would be a good template to develop a series of small molecule sensors with effective
selectivity for lipopolysaccharide (LPS, endotoxin) detection through electrostatic interactions with bis-phosphate
portion of lipid A. Bispyrenyl terephtalaldehyde-bis-guanylhydrazone (BPTG) fluorescent chemosensor with two
fluorogenic pyrene units has been designed and synthesized for lipopolysaccharide (LPS) detection through
excimer emission “turn-on”. It shows a dose-dependent increase of fluorescent intensity in aqueous media and
exhibits a typical excimer emission peaked at 485 nm along with monomer emission peaked at 375 nm with a low
detection limit (5 nM). The enhancement of both excimer and monomer emissions was accounted for the unique
molecular architecture of sandwich conformation at ground sate prior the binding to LPS. The conformational
search at ground state using ConfGen method with OPLS_2005 force field in Schrédinger software provided three
distinct clusters of BPTG namely: sandwich-, semi- and open-bisguanylhydrazone pyrene. The sandwich form was
appeared to be the lowest energy form in the DFT calculations using M06-2X functional in Gaussian 09 program.
2D NOESY spectrum provided evidence in a good agreement with both fluorescent and computational works.
Importantly, BPTG is highly selective for LPS over heparin and other anionic biological species. Due to the
expression of LPS on cell surface of Gram negative bacteria, BPTG was successfully applied as a fluorescent dye

to visualize live Vibrio cholerae, life-threatening bacteria causing diarrhoeal disease.
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