
 

  

 

 

INDEX 

CHAPTER I__________________________PAGE NO: 01-55 

I 

1 INTRODUCTION 

INTRODUCTION 

1.1 Lysosomal storage disorder (LSD) 

1.2 Physiological considerations 

1.2.1 Endosomal-lysosomal system 

 1.2.2 Lysosomal enzymes: Synthesis and Trafficking 

 1.2.3Endocytotic pathway: Transport of macromolecules to the Lysosome 

 1.2.4 Endosomal–autophagic–lysosomal function and dysfunction in storage  

diseases 

 1.2.5 Secretion–recapture pathway 

1.3 Pathology of LSD 

 1.3.1 Causes of LSD  

 1.3.2Relationship with residual enzyme activity 

 1.3.3Effects of substarte on lysosomalmorphology 

 1.3.4 Effect of accumulated substrate on phenotypes 

1.4 Clinical phenotypes of LSDs 

1.5 Classification of LSD 

1.6 Gaucher disease (GD) 

 1.6.1 History 

 1.6.2Clinical Classification 

1.6.2.1Type 1 Gaucher disease (nonneuronopathic) 

            1.6.2.1.1 Hematologic Manifestations 

 1.6.2.1.2 Spleen 

            1.6.2.1.3 Liver 

  1.6.2.1.4 Bone marrow disease 

  1.6.2.1.5Lungs 

  1.6.2.1.6 Cardiopulmonary system 



 

  

  1.6.2.1.7 Nervous system 

  1.6.2.1.8 Bones 

 1.6.2.1.8.1 Osteopenia 

  1.6.2.1.8.2 Osteonecrosis 

 1.6.2.1.9 Other Manifestations 

 1.6.2.2Type 2 Gaucher disease (acute neuronopathic) 

 1.6.2.3 Type 3 Gaucher disease (subacute-neuronopathic) 

1.7 β -glucosidase  

 1.7.1Pathophysiology 

 1.7.1.1The storage substance-Glucosylceramide 

 1.7.1.2 Synthesis 

 1.7.1.3 Catabolism 

 1.7.1.4 Tissue and Organ distribution and characteristics 

 1.7.2 X-ray structure of β–glucosidase 

1.8 Molecular Biology 

 1.8.1Gene and pseudogene structure 

 1.8.2mRNA and cDNA structure of GBA gene 

 1.8.3Expression of acid β-Glucosidase 

1.9 Diagnosis 

  1.9.1Clinical recognition 

  1.9.2Laboratory Diagnosis 

  1.9.3Screening test with plasma chitotriosidase  

  1.9.4Biochemical Genetic Testing (BGT) 

  1.9.5Molecular Genetic Testing (MGT) 

  1.9.6Dried Blood spot (DBS) 

  1.9.7Prenatal testing 

  1.9.8Diagnosis of carriers 

1.10 Recurrence Risk 

1.11 Tissue Abnormalities 

1.12 Treatment 

  1.12.1Enzyme replacement therapy (ERT) 
  1.12.2Substrate reduction therapy (SRT) 
  1.12.3Pharmacologic chaperone therapy (PCT) 
  1.12.4Splenectomy 



 

  

  1.12.5Bone marrow transplantation 
  1.12.6Gene Transfer 
  1.12.7Orthopaedic procedures 
 

 

CHAPTER II_________________________PAGE NO: 56-64 

II 

2 REVIEW OF LITERATURE 

REVIEW OF LITERATURE 

2.1 Lysosomal storage disorders (LSDs) 

2.2 Gaucher disease  

 2.2.1 Biological relevance 

2.3 Plasma chitotriosidase as screening marker 

2.4 β-Glucosidase Activity as a Diagnostic Index of Gaucher's Disease 

2.5 Molecular pathology of GD 

 2.5.1 Recombinant and Complex Alleles 

 

CHAPTER III_________________________PAGE NO: 65-66 

III 

3 RATIONAL AND OBJECTIVES 

RATIONALAND OBJECTIVES 

3.1 Rational 

3.2 Aims and Objectives 

 3.2.1 Aims 

 3.2.2 Objectives 

CHAPTER IV_________________________PAGE NO: 67-85 

4 MATERIALS AND METHODS 

IV MATERIALS AND METHODS 

4.1 Study subjects 

 4.1.1 Patients and Controls 

 4.1.2 Sample size 



 

  

 4.1.3. Ethics Statement 

4.2 Work Plan 

4.3 Materials 

 4.3.1 Sample types 

 4.3.2 Buffers and Reagents 

 4.3.2.1 Leucocyte Separation 

 4.3.2.2 Protein estimation by Lowry method 

 4.3.2.3 Plasma chitotriosidase enzyme assay 

 4.3.2.4 β-glucosidase enzyme assay 

 4.3.2.5 DNA Isolation 

 4.3.2.6 PCR (Polymerase chain reaction) 

 4.3.3 Laboratory equipments used  

 4.3.4 Bioinformatics tools used 

4.4 Methods 

 4.4.1 Biochemical analysis 

   4.4.1.1 Leucocyte separation procedure for postnatal diagnosis 

   4.4.1.2 Extraction of cells 

   4.4.1.3 Estimation of protein concentration in leucocytes or CV/AF  

    using Lowry method 

   4.4.1.4 Measurement of plasma chitotriosidaseactivity using  

    Fluorescencespectrophotometer 

   4.4.1.5 Measurement of β-glucosidase activity using  

    Fluorescencespectrophotometer 

 4.4.2 Molecular Analysis 

 4.4.2.1 Genomic DNA Extraction 

  4.4.2.2 Measurement of purity and concentration of isolated DNA 

  4.4.2.3 Checking the integrity of DNA 

 4.4.2.4 Screening Procedure for Common Mutations by PCR 

 4.4.2.4.1 Primer designing 

4.4.2.4.2 PCR Reagents and conditions 

4.4.2.4.3 Restriction enzyme (RE) selection  

 4.4.2.4.4 Electrophoresis of PCR amplicons 

 4.4.2.5 DNA sequencing  

 4.4.2.6 Bioinformatics analysis 



 

  

 4.4.2.6.1 Bioinformatic tools for predicting non-synonymou 

single nucleotide substitutions 

 4.4.2.6.2 Protein modeling 

 

 

 

CHAPTER V_________________________PAGE NO: 86-122 

V 
 

RESULTS 

5 RESULTS 
5.1 Prevalance of LSDs- Our experience at FRIGE 

5.2 Demographic data of GD 

5.3 Regional distribution of GD patients 

5.4 Symptoms associated with GD patients 

5.5 Biochemical analysis of children with GD 

 5.5.1 Standard curve for chititriosidase and β-glucosidase 

5.5.2 Screening with plasma chitotriosidase enzyme assay 

 5.5.3 β-glucosidase enzyme assay 

5.6 Molecular Analysis of Gaucher Disease 

  5.6.1 Screening for common mutations of GBA gene 

  5.6.2 Bidirectional DNA sequencing of GBA gene exons to identify known  

  and novel variants 

  5.6.3 Molecular analysis in carrier parents 

  5.6.4 Identification of Novel mutations in GBA gene 

  5.6.4.1 Insilico analysis of novel mutations in GBA gene 

  5.6.4.2 Protein structure of novel mutations 

  5.6.5 Identification of carrier frequency for common mutations by mass  

 screening 

  5.6.6 Genotype correlation with phenotype and use this information for  

 differential diagnosis of the disease and prognostication  

5.7 Prenatal Diagnosis 

5.8 Effect of genotype on patients receiving ERT   



 

  

CHAPTER VI_______________________PAGE NO: 123-131 

VI 

6 DISCUSSION 

DISCUSSION 

 

CHAPTER VII_______________________PAGE NO: 132-134 

VII 
 

CONCLUSION, SUMMARY & FUTURE PROSPECTS 

7 Conclusion, Summary and Future Prospects 
7.1 Conclusion  

7.2 Summary and Future prospects 

  

BIBLIOGRAPHY___________________
 

PAGE NO: 135-170 

 PEER REVIEW PUBLICATIONS &POSTER/ORAL 

PRESENTATIONS_____________________

 ANNEXURES

 PAGE NO: 171-174 

_________________________

 SUPPLEMENTARY MATERIALS

PAGE NO: 175-185 

___________
 

PAGE NO: 186-208 

    

 

 

 

 

 

 

 


	Chitra Thesis Final  index
	ACKNOWLEDGEMENTS
	7TChapter IU__________________________UPage No: 01-55
	6TI 6TINTRODUCTION
	6TII 6TREVIEW OF LITERATURE
	6TIII 6TRATIONALAND OBJECTIVES
	7TChapter IVU_________________________UPage No: 67-85
	6TIV MATERIALS AND METHODS
	6TV 6TRESULTS
	7TChapter VIU_______________________UPage No: 123-131
	6TVI 6TDISCUSSION
	7TChapter VIIU_______________________UPage No: 132-134
	6TVII 6TCONCLUSION, SUMMARY & FUTURE PROSPECTS
	BIBLIOGRAPHY7TU___________________UPage No: 135-170



