
Contents 

List of Tables I 

List of Figures II-V 

List of Abbreviations VI-VII 

1. Introduction 1-7 

2. Review of Literature 8-32 

3. Objective 33-34 

4. Isolation and identification of Vibrio parahaemolyticus  

 4.1 Introduction 35-37 

 4.2. Materials and Methods 

4.2.1. Sample collection 

4.2.2. Bacterial isolates and cultivation 

4.2.3. Biochemical characterization  

4.2.4. Hemolytic activity 

4.2.5. Genomic DNA isolation 

4.2.6. Molecular identification by 16S rRNA gene 

4.2.7. Molecular identification by toxR gene 

4.2.8. DNA sequencing 

 

37-38 

38-39 

39 

40 

40 

40-41 

41 

42 

 4.3. Result 

4.3. 1. Isolation of bacteria 

4.3. 2. Biochemical characterization 

4.3. 2. Hemolytic activity 

4.3. 3. Molecular identification by 16S rRNA 

4.3. 4. Molecular identification by toxR 

 

42-43 

43-44 

45 

45-46 

46 

 4.4. Discussion 46-49 

 4.5. Conclusion 49 

5.  Identifications of virulent genes of Vibrio parahaemolyticus  

 5. 1 Introduction 50-52 

 5.2. Materials and Methods 

5.2.1. Genomic DNA isolation and Virulence-related gene 

detection 

5.2.2. Liquid-phase hemolysis assays 

5.2.3. Cytotoxicity test 

5.2.4. Gene sequencing 

 

52-53 

 

53-54 

54 

54-55 

 5.3. Result 

5.3.1. Hemolytic activity 

5.3.2. Virulence-related gene detection 

5.3.3. Liquid-phase hemolysis assays  

5.3.4. Cytotoxicity test 

 

55 

55-57 

58 

59 

 5.4. Discussion 60-64 

 5.5. Conclusion 64-65 

6 Genetic Diversity Study of Vibrio parahaemolyticus  

 6.1. Introduction 66-68 

 6.2. Materials and Methods  

6.2.1. Phylogenetic analysis using 16S rRNA gene 

6.2.2. PCR amplification and sequencing for MLST 

 

68-69 

69-70 



6.2.3. Genetic diversity study using MLST 

6.2.4. Sequence types and clonal complexes determination 

6.2.5. The phylogenetic analysis 

70 

70 

71 

 6.3 Result 

6.3.1. Genetic diversity study using 16S rRNA 

6.3.2.  Sequence diversity  

6.3.3. Sequence types and clonal complexes 

6.3.4. Geographical distribution of the STs. 

6.3.5. Phylogenetic analysis 

 

71-73 

73-74 

74-75 

76 

76-77 

 6.4 Discussion 77-80 

 6.5. Conclusion 81 

7.  Secretomics of trh positive strain of Vibrio parahaemolyticus  

 7.1. Introduction 82-84 

 7.2. Materials and Methods 

7.2.1. Bacterial culture and isolation of extracellular 

proteins 

7.2.2. SDS-PAGE profiling 

7.2.3. 2D gel electrophoresis 

7.2.4.  Mass spectrometry analysis 

7.2.4. Data analysis 

 

84 

 

85 

85-86 

86-88 

87-88 

 7.3. Result 

7.3.1. SDS-PAGE  

7.3.2. 2D gel electrophoresis 

6.3.3. MALDI-TOF analysis 

 

88-89 

89-90 

90-92 

 7.4. Discussion 92-95 

 7.5. Conclusion 95 

8. Pathogenicity study of Vibrio parahaemolyticus in fish  

 8.1. Introduction 96-99 

 8.2. Materials and Methods 

8.2.1. Bacterial culture 

8.2.2. LD 50 determination  

8.2.3. Histopathology 

8.2.4. Experimental challenge 

8.2.5. Innate immunity parameters 

8.2.5.1. Respiratory burst activity 

8.2.5.2. Myeloperoxidase activity 

8.2.5.3. Lysozyme activity 

8.2.5.4. Total antiproteases activity 

8.2.5.5. Alpha ()-2 macroglobulin activity 

8.2.6. Protein extraction 

8.2.7. SDS-PAGE 

8.2.8. RNA isolation and cDNA preparation  

8.2.9. Gene expression analysis 

8.2.10. Statistical analysis 

 

98 

98-99 

99 

100 

 

100-101 

101 

101 

101-102 

102 

103 

103 

103-104 

105 

106 

 8.3. Result 

8.3. 1. Cumulative mortality and determination of LD50 

8.3. 2. Histopathology 

 

106-107 

108-110 



 

8.3. 3. 1D profile of different tissue 

8.3. 3.1. 1D profile of liver 

8.3. 3.2. 1D profile of kidney 

8.3. 3.3. 1D profile of muscle 

8.3. 3.4. 1D profile of serum 

8.3. 4.Innate immunity parameters 

8.3. 4.1. Respiratory burst activity 

8.3. 4.2. Myeloperoxidase activity 

8.3. 4.3. Lysozyme activity 

8.3. 4.4. Total antiproteases activity 

8.3. 4.5. Alpha()-2 macroglobulin activity 

7.3.5. Gene expression profile 

 

111 

112 

113 

114 

 

115 

115 

115 

115 

116 

117-118 

 8.4. Discussion 119-126 

 8.5. Conclusion 126 

9. In-silico  structural and functional analysis of TDH and 

TRH gene in Vibrio Parahaemolyticus 

 

 9.1. Introduction 127-130 

 9.2. Materials and Methods 

9.2.1. Bacterial culture, DNA isolation, and amplification of 

the tdh and trh gene 

9.2.2. Sequencing of the amplified tdh and trh gene 

9.2.3. Primary information of Tdh and Trh Vibrio sp 

9.2.4. Sequence based analysis 

9.2.5.Multiple sequence alignment and phylogenetic 

analysis 

9.2.6. Structure prediction through homology modeling: 

9.2.7. Structural quality assessment 

9.2.8. Molecular dynamics (MD) simulations 

9.2.9. Pocket identification 

 

130-131 

 

131 

131 

131-132 

132 

 

132 

133 

133-134 

134 

 9.3. Result 

9.3.1. Amplification and sequencing of the full-length tdh 

and trh gene 

9.3.2. Sequence based analysis 

9.3.3. Multiple sequence analysis and phylogenetic analysis  

9.3.4. Structure prediction through homology modeling: 

9.3.5. Structural quality assessment  

9.3.6. Molecular dynamics (MD) simulations  

9.3.7. Pocket identification 

 

134-135 

 

135-138 

138-140 

141 

142 

143 

144-149 

 9.4. Discussion 149-153 

 9.5. Conclusion 153-154 

10. Conclusion 156-157 

11 Summary 158-162 

12 References 163-213 

13 List of publications  

14 Conference Presentation  


