
Hong Kong Baptist University

DOCTORAL THESIS

Oligonucleotide-based lunimescent detection platform utilizing iridium (III)
complexes
Leung, Ka Ho

Date of Award:
2015

Link to publication

General rights
Copyright and intellectual property rights for the publications made accessible in HKBU Scholars are retained by the authors and/or other
copyright owners. In addition to the restrictions prescribed by the Copyright Ordinance of Hong Kong, all users and readers must also
observe the following terms of use:

            • Users may download and print one copy of any publication from HKBU Scholars for the purpose of private study or research
            • Users cannot further distribute the material or use it for any profit-making activity or commercial gain
            • To share publications in HKBU Scholars with others, users are welcome to freely distribute the permanent URL assigned to the
publication

Download date: 24 May, 2023

https://scholars.hkbu.edu.hk/en/studentTheses/62f4c0ad-3696-4b24-8606-b9095e4b1a25


 

Oligonucleotide-Based Luminescent Detection 

Platform Utilizing Iridium(III) Complexes 

 

 

 

 

 

LEUNG Ka Ho 

 

 

 

A thesis submitted in partial fulfillment of the requirements  

for the degree of Doctor of Philosophy 

 

                         

 

 

 

 

Principal Supervisor: Dr. MA Dik-Lung  

 

 

Hong Kong Baptist University 

December 2014 

  



 

Declaration 

 

I hereby declare that this thesis represents my own work which has been 

done after registration for the degree of PhD at Hong Kong Baptist University, 

and has not been previously included in a thesis, dissertation submitted to this or 

other institution for a degree, diploma or other qualification.  

 

 

 

 

                                         Signature:  

                                            Date:    

 

 

  



 

Abstract 

Luminescent transition metal complexes have arisen as viable alternatives to 

organic dyes for sensory applications due to their notable advantages. This thesis 

aimed to synthesize different kinds of Ir(III) complexes, explore their interactions 

with DNAs and investigate their application for the construction of label-free 

oligonucleotide-based sensing platforms. A series of Ir(III) complexes 

incorporating a variety of C^N and N^N donor ligands were synthesized and were 

shown to exhibit G-quadruplex-selective binding properties via emission titration, 

UV/vis titration, fluorescence resonance energy transfer melting and 

G-quadruplex fluorescent intercalator displacement experiments. These 

G-quadruplex-selective Ir(III) complexes were utilized as signal transducers to 

monitor the conformational changes of oligonucleotides in label-free 

oligonucleotide-based luminescent detection platforms for metal ion (Sr
2+

), small 

molecules (GSH and ATP), protein (human neutrophil elastase) and enzyme 

activities (polymerase, hepatitis C virus NS3 helicase). 
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