
Unraveling the mechanism of multicopper oxidases : from ensemble to
single molecule
Gupta, A.

Citation
Gupta, A. (2014, April 29). Unraveling the mechanism of multicopper oxidases : from
ensemble to single molecule. Retrieved from https://hdl.handle.net/1887/25397
 
Version: Not Applicable (or Unknown)
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/25397
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/25397


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/25397  holds various files of this Leiden University 
dissertation 
 
Author: Gupta, Ankur 
Title: Unraveling the mechanism of multicopper oxidases : from ensemble to single 
molecule 
Issue Date: 2014-04-29 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/25397


Unraveling the Mechanism of 
Multicopper Oxidases:  

From Ensemble to Single Molecule 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ankur Gupta 



 



Unraveling the Mechanism of 
Multicopper Oxidases:  

From Ensemble to Single Molecule 
 

 

 

Proefschrift 

 

ter verkrijging van 
de graad van Doctor aan de Universiteit Leiden, 

op gezag van Rector Magnificus prof. mr. C.J.J.M. Stolker, 
volgens besluit van het College voor Promoties 

te verdedigen op dinsdag 29 april 2014 
klokke 10.00 uur 

 

door 

 

Ankur Gupta 
geboren te Agra, India 

in 1983  



Promotiecommisie: 

 

Promotoren:     Prof. dr. G. W. Canters (Universiteit Leiden) 
      Prof. dr. T. J. Aartsma (Universiteit Leiden) 
Overige Leden:  Prof. dr. E. R. Eliel (Universiteit Leiden) 

    Prof. dr. E. J. J. Groenen (Universiteit Leiden) 
      Prof. dr. O. Farver (University of Copenhagen) 
      Prof. dr. N. S. Scrutton (University of Manchester) 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The research described in this thesis was financially supported by a TOP–grant 
from the Netherlands Research Council for the Chemical Sciences (NWO–CW). 

Casimir PhD series, Delft–Leiden 2014–7 
ISBN: 978–90–8593–182–9 



5 
 

Preface 

Natural processes rely heavily on proper functioning of nature’s tiny machineries 
called proteins and enzymes. They are not only supposed to perform their tasks 
in isolation but also in collaboration with all other colleagues in a synergistic 
manner. Any imbalance imposes severe penalties not only to the immediate 
surroundings but often to the organism as a whole. It turns on feedback 
mechanisms calling for an emergency. Maybe we don’t realize it but it is this 
synergy and functioning of these tiny machineries that keeps us alive and allows 
us to enjoy the beauty that nature has to offer us. While it is always fascinating 
to explore nature with our eyes and other senses, some of us derive great 
pleasure in “getting a feeling” about how does it all work at the molecular level. 
It is beyond the scope of this thesis to understand the “synergy” in 
multicomponent systems but an effort has been made to understand the 
functioning of a protein in isolation. 

The protein studied is derived from Streptomyces coelicolor, called small laccase 
(SLAC). It utilizes four copper ions to catalyze the oxidation of substrate 
molecules concomitant with the reduction of oxygen to water. The catalytic cycle 
of this enzyme is studied using a variety of spectroscopic and kinetic methods in 
an attempt to improve our understanding of the internal operations which are 
critical to its functioning. The new results obtained are presented in this thesis. 
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