
 

TABLE OF CONTENTS 

1. INTRODUCTION ................................................................................................................. 1 

1.1. BREAST CANCER: LEADING CAUSE OF DEATH WORLDWIDE ........................................................ 2 

1.2. INFLAMMATION: BRIDGING INNATE IMMUNITY TO BREAST CANCER ............................................. 2 

1.3. AUTOPHAGY, INFLAMMATION AND CANCER: EMERGING TRIO ..................................................... 3 

1.4. MITOCHONDRIA: CENTRAL REGULATOR OF INFLAMMATION AND AUTOPHAGY ............................... 3 

2. REVIEW OF LITERATURE ................................................................................................. 6 

2.1. BREAST CANCER INCIDENCE ................................................................................................ 7 

2.1.1. Breast cancer incidence Worldwide ............................................................................... 7 

2.1.2. Breast cancer incidence in India .................................................................................... 8 

2.2. INFLAMMATION AND CANCER .............................................................................................. 8 

2.2.1. Inflammation and breast cancer .................................................................................... 9 

2.2.2. Regulators of inflammation in breast cancer .................................................................... 9 

2.2.2.1. Pathogen sensing receptors: Linking inflammation to cancer .................................................. 9 

2.2.2.2. NF-B and IFNs: Linking inflammation to cancer ............................................................ 12 

2.3. AUTOPHAGY: EMERGING HALLMARK OF CANCER ................................................................... 15 

2.3.1. Role of autophagy in cancer ....................................................................................... 16 

2.3.2. NF-B and IFNs: Linking inflammation, autophagy and cancer ........................................ 17 

2.4. MAVS AND MITA: ER-MITOCHONDRIA ASSOCIATION AND INFLAMMATION ................................ 19 

3. AIMS AND OBJECTIVES ................................................................................................... 21 

3.1. RATIONALE OF HYPOTHESIS ............................................................................................... 22 

3.2. OBJECTIVES ................................................................................................................... 23 

4. MATERIALS AND METHODS ........................................................................................... 24 

4.1. CELLS AND CELL CULTURE ................................................................................................ 25 

4.2. PLASMIDS AND REAGENTS ................................................................................................. 25 

4.3. TRANSFECTION ............................................................................................................... 26 

4.4. COLLECTION OF TISSUES ................................................................................................... 26 

4.5. IMMUNOHISTOCHEMISTRY ................................................................................................. 26 

4.6. QUANTITATIVE ANALYSIS OF GENE EXPRESSION ..................................................................... 28 

4.7. WESTERN BLOT ............................................................................................................... 29 

4.8. NF-B LUCIFERASE ASSAY ................................................................................................ 30 



 

4.9. CASPASE 3/7 AND CASPASE-8 ACTIVITY ASSAY ...................................................................... 30 

4.10. SECRETED GLUC ACTIVITY ASSAY FOR CASPASE ACTIVATION IN CULTURE SUPERNATANT ............ 30 

4.11. TRYPAN BLUE EXCLUSION ASSAY ...................................................................................... 31 

4.12. MTT ASSAY ................................................................................................................. 31 

4.13. COLONY FORMATION ASSAY AND SCRATCH ASSAY ............................................................... 31 

4.14. ANALYSIS OF REACTIVE OXYGEN SPECIES (ROS) AND MITOCHONDRIAL POTENTIAL ..................... 32 

4.15. SUB CELLULAR FRACTIONATION ....................................................................................... 32 

4.16. COMPLEX-I ACTIVITY ASSAY ............................................................................................ 33 

4.17. ATP ASSAY .................................................................................................................. 34 

4.18. MICROSCOPIC ANALYSIS FOR AUTOPHAGY ASSAYS ............................................................... 34 

4.19. STATISTICAL ANALYSIS ................................................................................................... 34 

5. EXPRESSION ANALYSIS OF MAVS AND MITA IN BREAST CANCER ............................... 35 

5.1. EXPRESSION ANALYSIS OF MITA IN DIFFERENT BREAST CANCER CELL LINES ............................... 36 

5.2. EXPRESSION ANALYSIS OF MITA IN BREAST CANCER PATIENTS ................................................. 36 

5.3. EXPRESSION ANALYSIS OF MAVS IN DIFFERENT BREAST CANCER CELL LINES .............................. 38 

5.4 DISCUSSION .................................................................................................................... 39 

6. MITA ACTS AS TUMOR SUPPRESSOR IN BREAST CANCER 6.1. MITA POSITIVELY 

REGULATE CELL DEATH IN BREAST CANCER .................................................................. 40 

6.1. MITA POSITIVELY REGULATE CELL DEATH IN BREAST CANCER ............................. 41 

6.2. CASPASES PLAY AN ESSENTIAL ROLE IN MITA INDUCED CELL DEATH ......................................... 41 

6.3. MITA LEADS TO NF-B ACTIVATION .................................................................................. 44 

6.4. NF-B REGULATES MITA INDUCED CELL DEATH ................................................................... 46 

6.5. NF-B REGULATES MITA INDUCED CELL DEATH BY UPREGULATING TNFΑ ................................ 47 

6.6 MITA REGULATES TUMORIGENIC POTENTIAL OF BREAST CANCER CELLS ...................................... 49 

6.7. DISCUSSION ................................................................................................................... 51 

7. MITA REGULATES MITOPHAGY IN BREAST CANCER ................................................... 55 

7.1. MITA INITIATES AUTOPHAGOSOME FORMATION IN BREAST CANCER CELLS.................................. 56 

7.2. MITA INHIBITS AUTOPHAGY FLUX ...................................................................................... 56 

7.3. MITA REGULATES MITOPHAGY IN BREAST CANCER CELLS ....................................................... 59 

7.4. MITA INIHIBTS THE TURNOVER OF MITOCHONDRIA ................................................................ 62 

7.5. MITA REGULATES MITOCHONDRIAL FUNCTIONS IN BREAST CANCER CELLS ................................. 62 

7.6. MITA REGULATES NUCLEAR TRANSLOCATION OF TFEB.......................................................... 63 



 

7.7. MITA INDUCED CELL DEATH IS RESCUED BY NORMALIZING THE AUTOPHAGIC FLUX ...................... 64 

7.8. DISCUSSION ................................................................................................................... 69 

8. MAVS REGULATES CELL DEATH OF BREAST CANCER CELLS BUT DOES NOT AFFECT 

CLONOGENIC ABILITY ....................................................................................................... 73 

8.1. MAVS REGULATE CELL DEATH IN MCF-7 ............................................................................ 74 

8.2. MAVS AND MITA TOGETHER HAVE NO EFFECT ON CELL DEATH OR TUMORIGENESIS OF MCF-7 ...... 75 

8.3. DISCUSSION ................................................................................................................... 77 

9. SUMMARY AND CONCLUSION ........................................................................................ 79 

9.1. SUMMARY ..................................................................................................................... 80 

9.1.1. MITA acts as tumor suppressor in breast cancer ............................................................. 80 

9.1.2. Role of MITA as tumor suppressor in breast cancer ........................................................ 81 

9.1.3. Role of MITA in regulation of autophagy....................................................................... 81 

9.1.4. Role of MAVS in breast cancer .................................................................................... 83 

9.2. CONCLUSION .................................................................................................................. 84 

9.3. LIMITATION OF THE STUDY ................................................................................................ 85 

9.4. FUTURE PERSPECTIVE ....................................................................................................... 86 

10. BIBLIOGRAPHY ............................................................................................................. 88 

LIST OF PUBLICATION ....................................................................................................... 98 

A. PUBLICATIONS FROM PH.D. THESIS WORK ................................................................... 99 

a. Research Articles: ......................................................................................................... 99 

b. Review Article:.............................................................................................................. 99 

c. Poster Presentation in National and International Conference: .............................................. 99 

B. PUBLICATIONS FROM OTHER ASSOCIATED PROJECTS DURING PH.D. TENURE ........... 100 

a. Research Articles: ....................................................................................................... 100 

b. Poster Presentation in National and International Conference: ............................................ 101 

REPRINTS OF PUBLISHED ARTICLES............................................................................... 103 

 

 


