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TAWANYA KAMTHONG : INVESTIGATION OF NITROREDUCTASE DETECTION BY A
FLUORESCENCE PROBE. THESIS ADVISOR : ASST. PROF. RUNG-YI LAI, Ph.D. 37 PP.
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Nitroreductase (NTR), found in a variety of bacteria, plays a crucial role in the
detoxification of nitro-containing compounds, making it a valuable target for bacterial
detection. In this study, we developed an NTR-responsive fluorescent probe (IND-NO2)
for the selective detection of NTR activity in microorganisms. E. coli NTR (EcNfsB) was
used as a model enzyme in preliminary experiments. The probe’s nitro group was
reduced to an amino group by EcNfsB in the presence of reduced nicotinamide
adenine dinucleotide (NADH), resulting in a marked fluorescence increase at 564 nm.
The reaction was characterized by fluorescence spectroscopy and high-performance
liquid chromatography (HPLC) to confirm the product identity, IND-OH. EcNfsB kinetic
parameters for the probe’s reduction were also determined. Furthermore, the probe
was demonstrated to show high NTR specificity, while the control experiments showed
no reduction by various biological reductants. Furthermore, the probe successfully
detected NTR activities in the bacteria of Escherichia coli TISTR780, Pseudomonas
aeruginosa TISTR781, and Staphylococcus aureus TISTR1466, which represent ESKAPE
pathogens, by fluorescence spectroscopy and observation with naked eyes

demonstrating its potential for real-time bacterial detection.
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	To gain more insight into EcNfsB-catalyzed IND-NO2 reduction, its enzyme kinetic parameters were determined by a continuous assay of IND-OH generation monitored by fluorescence spectroscopy (excitation: 520 nm, emission: 564 nm). The concentration of ...
	4.2  Selectivity of IND-NO2

