
 
 

v 
 

Contents 
 
  Page 
Abstract I 
Acknowledgements Iii 
Contents V 
List of Figures Vii 
List of Tables Xiii 
List of Symbols Xv 
List of Abbreviations Xvii 
   
   

Chapter 1: Introduction  
1.1 Purpose of the Study 1 
1.2 Brief Results, Scope and Future Perspective of the Work 2 

   

Chapter 2: Literature Review  

2.1 Proteins and Protein Folding 5 
2.2 Biological Significance of Self-assembly of Collagen  6 
2.3 Amyloid Formation and Its Related Pathologies 6 
2.4 Strategies to Target Protein Aggregation Process 9 

   

Chapter 3: Protein-Protein Interaction During in vitro Amyloid Formation  

3.1 Interaction Among Globular Proteins During Amyloid Formation 11 
 3.1.1 Occurrence of Coaggregation Between Soluble Protein Monomers 12 
 3.1.2 Conformational Changes Observed During Co-Aggregation of Proteins 15 
 3.1.3 Occurrence of Cross-Seeding Among Proteins during Amyloid Formation 15 
 3.1.4 Absence of Coaggregation and Cross-seeding Under Physiological Conditions of Buffer and 

Temperature 
16 

 3.1.5 Sequence Similarity Analysis Among Globular Proteins 17 
3.2 Prevention of Amyloid Formation by Collagen 19 

 3.2.1. Effect of Collagen on Amyloid formation of Lysozyme 19 
 3.2.2. Inhibition of Seeded Elongation of Lysozyme Amyloid Formation 20 
 3.2.3. Effect of Collagen on Lysozyme Activity 20 
 3.2.4. Effect of Collagen on Conformational Stability of Lysozyme 21 

3.3 Discussion 22 
3.4 Conclusion 23 

   

Chapter 4: Effect of Selected Natural Compounds on Self-assembly of Proteins  

4.1 Antiamyloidogenic Activity of Eugenol 25 
 4.1.1 Eugenol Prevents Amyloid Formation of Globular Proteins 26 
 4.1.2 Effect of Eugenol on Coaggregation of Proteins 28 
 4.1.3 CD-Spectroscopy Studies 30 
 4.1.4 Fourier transform infrared spectroscopy (FTIR) Studies of Protein Aggregates 31 
 4.1.5 Intrinsic Fluorescence Studies of Eugenol-Insulin Interaction 31 
 4.1.6 Molecular Docking of Eugenol with Proteins 32 

4.2 Capsaicin Inhibits the Process of Collagen Fibril Formation 33 
 4.2.1 Effect of Capsaicin on Fibril Formation of Type I Collagen 35 
 4.2.2 Effect of Capsaicin Against Enzymatic Degradation of Fibrillar Collagen 35 
 4.2.3 Hydrothermal Shrinkage of Tendons in the Presence of Capsaicin 36 
 4.2.4 Effect of Capsaicin on the Conformational Stability of Collagen Triple-Helix 36 
 4.2.5 Computational Docking Studies of Capsaicin with Selected Triple-Helical Collagen Model 

Peptides 
37 

4.3 Discussion 41 
4.4 Conclusion 42 

   
   
   



 
 

vi 
 

  Page 

Chapter 5: Targeting Amyloid Formation of Proteins Through Surface-Functionalized  
Nanoparticles 

5.1 Effect of AuNPsTyr and AuNPsTrp on Insulin Amyloid Formation 43 
 5.1.1 Characterization of Tyrosine and Tryptophan Coated Metal Nanoparticles 43 
 5.1.2. Effect of Surface Functionalized NPs on Insulin Amyloid Formation 45 
 5.1.3. Effect of Surface Functionalized NPs on Conformational Properties of Insulin 46 
 5.1.4. Molecular Docking Studies of Tyrosine with Insulin 48 
 5.1.5. Effect of Reversing the Orientation of Tyrosine Attached to Nanoparticle 54 

5.2 Discussion 55 
5.3 Conclusion 56 

   

Chapter 6: Conclusions 57 

   
Annexure A : Materials and Methods  
A.1 Reagents 59 
A.2 Fluorescence Measurements 60 

 A.2.1 Thioflavin-T Assay 60 
 A.2.2 Protein-ligand Binding Assay 60 
 A.2.3 Intrinsic Fluorescence Property of Proteins 61 

A.3 Amyloid Fibril Formation of Proteins 61 
A.4 Amyloid Fibrils Stability Study 62 
A.5 Circular Dichroism 62 
A.6 Transmission Electron Microscopy (TEM) 62 
A.7 Atomic Force Microscopy (AFM) 62 
A.8 ATR-FTIR Spectroscopy 63 
A.9 Activity Assay of Lysozyme 63 
A.10 UV-Visible Spectroscopy 63 
 A.10.1 Collagen Fibril Formation 63 
 A.10.1 Disassembly of collagen Fibrils 63 
 A.10.1 Protein Concentration Measurements 63 
 A.10.1 Sedimentation Assay 64 
A.11 Enzymatic Degradation of Collagen Tendons 64 
A.12 Hydrothermal Shrinkage Measurement of Tendons 64 
A.13 Native Gel Electrophoresis 64 
A.14 Synthesis of Amino Acid-Conjugated Gold and Silver Nanoparticles 65 
A.15 Computational Studies 65 
 A.15.1 Sequence Similarity Analysis 65 
 A.15.2 Molecular Docking Studies 65 
 A.15.3 Decoy Analysis 66 
 A.15.4 Insulin Dimer Analysis 67 
A.16 Data Processing 67 
   
References 68 

 
 

... 
 

 

 
 

 
 

 
 
 


