CONTENTS

Page

ABSTRACT IN THAL ettt sttt e ettt eb s b e ettt es s eabeseabeseaeesesesaeneas I

ABSTRACT IN ENGLISH oottt ettt sttt es s e et esene e I

ACKNOWLEDGEMENTS .ottt ettt ettt s sttt teebe st et ens s ensesenas Il

CONTENTS ettt ettt e sttt ea st e et s e e eses e ee e s e e e s e nen een \Y

LIST OF TABLES ettt ettt ettt et bbb s sttt et et ebeneebesesssassns oes Vi

LIST OF FIGURES ..ottt sttt sttt es e es e ses s es et neaes snenn VI

LIST OF ABBREVIATIONS ...ttt ettt ettt sttt ettt eae e saesnsss s ene e e snssns VIl
CHAPTER

I INTRODUCTION ..ottt ssssssssesestassssesssssssessssssssssssssssssssssssssssssass 1

1.1 Background and SIgNIfICANCE ......cuovrvieeeeieieiieee e 1

1.2 RESEAICH ODJECTIVE ... 2

1.3 Scope and UMITATIONS ... e 2

1.4 REEIENCES ..o 3

Il LITERATURE REVIEW .....eoieeirieeeeteeeeenenteneeeseseeeseeseseesasssseseesssnssssessssssssessesssssnes 4

2.1 ESKAPE PATNOGEN ..o 4

2.2 Structure and mechanism of nitroreductases (NTRS) .......cccocoevririieireireineinnns 6

23 Detection of nitroreductase actiVity .....cccocoveeieriieieeee s 7

24 FLUOTESCENCE ... 9

2.5 REEIENCES ..o 10

I} MATERIALS AND METHODS .....cooueiereeerecerennerceeesessesneseessssessesssssssssssssessssssssssssssses 13

3.1 Chemicals and INSTTUMENTS ... 13

3.2 Plasmid construction of PET30-ECNTSB ......ccoviieiniriricereeseeeee s 13

33 Overexpression and purification of ECNfSB ..., 14

3.4 EcNfsB activity assay and kinetic constant determination .......cccccoecvveueeee. 15

35 HPLC analysis of the reduction of probe catalyzed by EcNfsB ................... 15

3.6 Specificity test of probe IND-NOj .......cccoiirieinineeeeeseseecne s 16



CONTENTS (Continued)

Page

3.7 TEST DACLETIA .t e 16

3.8 Plasmid construction of PET30-ECNFSB .......ooiriiireiiieeceeees e 16

3.9 NTR detection in bacterial cells by IND-NOj ......cccooceuuiumirriniirnercrieenas 16

3.10  STaAtistical @NALYSIS .o 17

311 REMEIENCES. ..ottt 17

v RESULTS AND DISCUSSION ....ooutiuriereeeneseeeneneseensassenensssasasesenssesesssssastssssassaesesesscncs 18
4.1 Detection of the nitroreductase activity using IND-NOj .......cccccoeviviierriirinnnnes 18

4.2 Selectivity Of IND-NOy ....coouiieiiieieieieeeiee e 22

4.3 Detection of bacterial NTR and inhibitory test ... 24

4.4 REFEIENCES ..o 25

\'% CONCLUSIONS ...ttt stttssesssesesssssssssessasssssssssssssssssessassesssssssesssssssssssssssssss 27
APPENDICES ...ttt e s e et 28
APPENDIX A SUPPORTING INFORMATION. ..ottt 29
APPENDIX B PRESENTATIONS ...ttt 34

CURRICULUM VITAE ..o e 37



Table
21
Al

LIST OF TABLES

Overview Of ESKAPE PathOSENS ...t 5
Photophysical properties of IND-NO, and IND-OH (10 uM) in different solvents ... 31



Figure

1.1

2.1

2.2

23

24

4.1

4.2

4.3

4.4
4.5

4.6

4.7

Al

A2

A3

LIST OF FIGURES

Page
Proposed reaction mechanism of the probe IND-NO, reduced by NTR
to generate the fluorescent IND-OH .......ccccoiirieniirieeee e 2
Reduction of a nitro group catalyzed by Type | (a) and Type Il (b)
nitroreductases, respectively. (Modified from Pimviriyakul et al., 2023) .................. 7
Proposed mechanism of the fluorescence signal turn-on of probe
NFP-NTR catalyzed by NTR (Wang et al., 2022) ........coccovuormeeeeeeeeeeeeeeeeeee e 8
NTR reduces the nitro group of TCF-Nitro to an amine-triggering
fluorescence “turn-on” due to the release of TCF-OH (Yan et al., 2023) ................. 9
The Jablonski diagram (Lleres et al., 2007) ...oovoirrrnienrneensee s 10
The SDS-PAGE analysis of EcNfsB purification by Ni-NTA chromatography ............ 19
HPLC analysis of probe IND-NO, reduction catalyzed by ECNfsB .........ccccovrrverince. 20
A) Determination of limit of detection (LOD) value. (B) The Michaelis—
Menten plot of IND-NO, reduction catalyzed by ECNfSB ... 21
The calibration curve of IND-OH ..o 22
Fluorescence turn-on behavior of IND-NO, in the NTR-catalyzed reaction
(ECNFSB 4 NADH) <o 23
Fluorescence analysis of IND-NO, incubated with different biological
molecules compared with the NTR-catalyzed reaction (EcNfsB + NADH) ............. 24
NTR detection in different bacteria using IND-NO, as probe ..........cccocceveerrvrririenne 25
Synthetic routes for IND-NO, and IND-OH ........ccocoueiimieiiceeeeeeeeee s 29
Absorption spectra and fluorescence spectra of IND-NO, and IND-OH in
AIFEIENT SOIVENTS .o 30

The photographs of EcNfsB catalyze the reduction of IND-NO, to generate



BSA
DTT
FMN
GSH
HPLC
IPTG
kDa
MW
NADH
NADPH
NfsB
NTR
ODgoo
PBS
PCR
SDS-PAGE
UV-Vis
°C

€

A

o

LIST OF ABBREVIATIONS

Bovine serum albumin

Dithiothreitol

Flavin mononucleotide

Glutathione

High-performance liquid chromatography
isopropyl—B—D—1—thiogalactopyranoside

Kilodalton

Molecular weight

Reduced nicotinamide adenine dinucleotide

Reduced nicotinamide adenine dinucleotide phosphate
Oxygen-insensitive NAD(P)H nitroreductase

Nitroreductase

Optical density of a sample measured at a wavelength of 600 nm
Phosphate-buffered saline

Polymerase chain reaction

Sodium dodecyl-sulfate polyacrylamide gel electrophoresis
Ultraviolet-Visible

Degrees Celsius

Extinction coefficient

Wavelength

Quantum yield



	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

