
CONTENTS 

CONTENTS  Page No. 

  

List of Tables  i 

List of Figures  iv 

List of Symbols and Abbreviations  ix 

  

Chapter I: Introduction and Review of Literature 1-44 

1.1. Basic introduction 2 

1.2. Introduction to Cytochrome P450 4 

1.2.1. Microbial Cytochrome P450 5 

1.2.2. Structure and mechanism of reaction of CYP450 6 

1.2.3. Hydrocarbon hydroxylation by CYP450 9 

1.3. Enzyme Immobilisation 10 

1.3.1. Immobilisation of CYP450s 11 

1.4. Introduction to Biosensors 13 

1.4.1. Basic Components of a Biosensor 14 

1.4.2. Electrochemical Biosensor  17 

1.4.3. Potentiometric Biosensor and Ion Sensitive Field Effect 

Transistor (ISFET) 
18 

1.5. Cytochrome P450 in Biosensors 20 

1.6. Present scenario of Hydrocarbon Detection 24 

1.7. Aim and Objectives of the study 25 

Bibliography 26 

  

Chapter II: 45-70 

2.1.1.  Introduction  46 

2.1.2. Objectives 48 

2.2. Materials and Methodologies 48 

2.2.1. Materials used 48 

2.2.1.1. Chemicals used 48 



2.2.1.2. Instruments used 49 

2.2.2. Methodologies 49 

2.2.2.1. Optimisation of the fabricated carbon monoxide (CO) 

production unit 
49 

2.2.2.2. Collection of soil samples and serial dilution 50 

2.2.2.3. Serial dilution method for isolation of hydrocarbon 

degrading  bacteria 
50 

2.2.2.4. Screening of hydrocarbon-degrading bacteria for 

cytochrome p450 using CO diffraction spectra: 

2.2.2.4.1. Growth and Induction of the bacteria 

51 

 

51 

2.2.2.4.2. Reduction of heme by sodium dithionite. 51 

2.2.2.4.3. Measurement of the CO-Fe (II) versus Fe (II) difference 

spectra and data processing.  
52 

2.2.2.5. Determination of growth curve of screened bacteria 52 

2.2.2.6. Production of CYP450 of screened bacteria 53 

2.2.2.7. Preparation of spheroplast for storage  54 

2.2.2.8. Identification of strains-TM14001 and TM14023 using 

Colony PCR 
54 

2.2.2.9. Optimisation study for Bacillus stratosphericus 55 

2.3. Results 56-66 

2.4. Discussions 66-67 

2.5. Conclusions 67-68 

Bibliography 68-70 

  

Chapter III: Partial purification and characterisation of 

Cytochrome P450 
71-92 

3.1. Introduction  72 

3.2. Objectives 72 

3.3. Materials and Methodologies  72 

3.3.1. Materials used 72 

3.3.1.1. Chemicals used 72 



3.3.1.2. Instruments used 73 

3.3.2. Methodologies  73 

3.3.2.1. Cells disruption using Sonication followed by 

Ultracentrifugation 
73 

3.3.2.2. Protein quantification by Bradford’s assay 74 

3.3.2.3. Partial purification of the CYP450 components 75 

3.3.2.4. Sample preparation for MALDI-MS 76 

3.3.2.5. Trypsin digestion of Protein sample 76 

3.3.2.6. Analysis of Data post trypsin digestion 77 

3.4. Results 77-86 

3.5. Discussions  86-88 

3.6. Conclusions 88-89 

Bibliography 89-92 

  

Chapter IV: 93-116 

4.1 .       Introduction 94 

4.1.1.    Working principle of this device 94 

4.2.        Objectives 96 

4.3.        Materials and Methodologies 96 

4.3.1.     Materials used 96 

4.3.1.1.  Chemicals used 96 

4.3.1.2.  Instruments used 96-97 

4.3.2.     Methodologies 97 

4.3.2.1.  Device Fabrication 97 

4.3.2.2.  Circuit design 100 

4.3.2.3.  Preparation of the Bioreceptor  101 

4.3.2.4.  Immobilisation of the enzyme 102 

4.4.        Results 103-112 

4.5.        Discussions  112-114 

4.6.        Conclusions  114 

Bibliography 115-116 



  
Chapter V: 117-137 
5.1.        Introduction 118-120 
5.2.        Objectives 120 
5.3.        Materials and Methodologies 120 
5.3.1.     Materials used 120 
5.3.1.1.  Chemicals used 120 
5.3.1.2.  Instruments used 121 
5.3.1.3.  The Bioreceptor 122 
5.3.1.4.  ISFET, Reference electrode and the circuit 122 
5.3.2.     Methodologies  123 
5.3.2.1.  Preparation of polyaphrons and Enzyme immobilisation 123 
5.4.        Results 123-132 
5.5.        Discussions 132-134 
5.6.        Conclusions 134-135 
Bibliography 135-137 
  
Chapter VI: Conclusions and Future Directions 138-142 
  
Publications  143-146 
Addendum 147-152 
  

              


	06_table of contents

