
 

 

 

A DISSERTATION ON 

 

 

Studying the miR-24 expression profile in breast carcinomas 

and synthesis of liposomes as nanovehicles for siRNA based 

future oncotherapeutics 

 
SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE 

AWARD OF THE DEGREE OF 

 

MASTER OF TECHNOLOGY 

IN 

NANO SCIENCE AND TECHNOLOGY 

 

 

SUBMITTED BY 

 

ROHAN KAR 

ROLL NO. 2K12/NST/019 
 

UNDER THE SUPERVISION OF 

 

Dr. NITIN K. PURI 

 

 
 

 

DEPARTMENT OF APPLIED PHYSICS 

DELHI TECHNOLOGICAL UNIVERSITY 

DELHI -110042 

SESSION 2013-2014 



ii 

 

 

 

CERTIFICATE 

 

 
 

This is to certify that the M. Tech. dissertation entitled “Studying the miR-24 expression 

profile in breast carcinomas and synthesis of liposomes as nanovehicles for siRNA 

based future oncotherapeutics”, submitted by Rohan Kar (2K12/NST/019) in partial 

fulfilment of the requirement for the award of the degree of Master of Engineering, Delhi 

Technological University (Formerly Delhi College of Engineering, University of Delhi), is 

an authentic record of the candidate’s own work carried out by him under my guidance.  

The information and data enclosed in this dissertation is original and has not been 

submitted elsewhere for honouring of any other degree. 

Date: 

 

 

Supervisor            HOD 

Dr. Nitin K. Puri          Prof. S.C. Sharma 

Department of Applied Physics     Department of Applied Physics 

Delhi Technological University     Delhi Technological University 

 



iii 

 

 

 

DECLARATION 
 

 

I hereby declare that the work presented in this dissertation entitled “Studying the miR-24 

expression profile in breast carcinomas and synthesis of liposomes as nanovehicles 

for siRNA based future oncotherapeutics” has been carried out by me under the 

guidance of Dr. Nitin Kumar Puri, Assistant Professor, Department of Applied Physics, 

Delhi Technological University, Delhi and hereby submitted for the partial fulfillment for 

the award of degree of Master of Technology in Nanoscience and Technology at Applied 

Physics Department, Delhi Technological University, Delhi. 

 

I further undertake that the work embodied in this major project has not been submitted for 

the award of any other degree elsewhere. 

 

Date: 

 

Rohan Kar 

2K12/NST/019 

M.Tech, Nano Science and Technology  

Department of Applied Physics   

Delhi Technological University 

 

 



iv 

 

 

 

ACKNOWLEDGEMENT 
 

Foremost, thanks to almighty for giving me strength and courage. 

 

I would like to extend my sincere gratitude towards my supervisor Dr. Nitin K. Puri, for 

his constant support and motivation. His valued encouragement and ethereal guidance has 

been a constant driving force towards completion of this project. 

 

I am highly indebted to Dr. Pravir Kumar and Dr. Rashmi Ambasta for their gracious 

presence and encouragement, that has not only helped me shape the course of this project 

but also my career as a whole. 

 

I am deeply grateful to Prof. S.C.Sharma, Head of Department (Applied Physics), Delhi 

Technological University for his support and encouragement in carrying out this project. 

 

I am deeply thankful to Dr. Raghunath Bhattacharyya for his constant support. 

 

I also would like to extend my love and deep sense of gratitude towards my parents, whose 

blessings are a constant source of positive energy and inspiration. 



v 

 

 

 

TABLE OF CONTENTS 
 

TOPIC         PAGE NO 

 

List of Figures          vi 

 

List of Tables         vii 

 

ABSTRACT         1

           

1. INTRODUCTION         2 

 

2. BACKGROUND AND LITERATURE     4 
 

2.1 Breast cancer         4 

 2.1.1 Breast cancer statistics      4 

2.2 Disease classification        5 

2.3 Notch signaling pathway       5 

2.4 Gamma Secretase: Scissors of the Cell Membrane    7 

 2.4.1 Gamma Secretase inhibitors of Notch signalling   7 

 2.4.2 Gamma Secretase Inhibitors: Potential drawbacks   7 

2.5 Notch: The cancer stem cell master switch     8 

 2.5.1 Role of Notch in breast cancer pathogenesis    8 

2.6 MicroRNAs: The non coding RNAs      9 

 2.6.1 Processing of miRNAs      9 

 2.6.2 miRNA mediated Notch aberration     10 

 2.6.3 The class of 34s       10 

 2.6.4 Epigenetic regulation of miRNA-34 members   10 

 2.6.5 Notch and miRNAs: EMT modulators in Breast cancer  11 

2.7 E3 Ligase and Notch functionality      11 

2.8 Liposomes as nano vehicles for drug delivery    12 

2.8.1 Liposome Classification      14 

2.8.2 In vivo properties of Liposome     15 

2.8.3 Liposomes in Cancer Therapeutics     16 

2.8.4 Liposomal system for cancer targeting    16 

2.8.5 Liposome: Methods of Preparation     18 

 

3. MATERIALS AND METHODS      19  

 

4. RESULTS AND DISCUSSION       23 

 

5. CONCLUSION         32 

 

6. REFERENCES          34 

 



vi 

 

 

 

LIST OF FIGURES  

 
Figure 1.  Incidence rates of various cancer types in New Delhi 

Figure 2.   The 10 Most Commonly Diagnosed Cancers 

Figure 3.   Structural Organisation of the Notch receptor. 

Figure 4.   The Five step Notch signalling cascade 

Figure 5.   Role and Potential Drawbacks of GSIs 

Figure 6.   Schematics of Liposome architecture 

Figure 7.   Cancer incidences worldwide in the year 2013 

Figure 8.   Expression profiles of breast cancer vulnerable genes 

Figure 9.   Comparative p-value statistics of Klf-8 and Notch-1 expression  

Figure 10.   Molecular structure of Klf-8 protein 

Figure 11.   STRING interface for protein-protein interaction network prediction 

Figure 12.   Protein interaction network showing Notch-1 interaction components 

Figure 13.   In silico data showing miR-24 as binding partner for Klf-8 mRNA 

Figure 14.   TargetScan interface for miRNA target prediction 

Figure 15.   DogGSitescorer interface for active sites and druggability prediction 

Figure 16.   ZincPharmer interface for drug molecule pharamcophore prediction 

Figure 17.   Pharmacophore diagram for 2-Furan-2-yl-thiazolidine 

Figure 18.   CpG island prediction for miR-24 gene using EMBOSS Cpg Plot 

Figure 19(A).  PCR showing miRNA-24 expression 

Figure 19(B).  PCR showing miRNA-24 expression under differential conditions of storage 

Figure 20.   Immunohistochemistry showing accumulation of Notch-1 in breast cancerous tissue  

Figure 21.  SEM images showing spherical nano dimensional liposome architecture 



vii 

 

 

 

LIST OF TABLES 

 

Table 1.  Cancer deaths worldwide (2012). 

Table 2.   Cell surface marker expression profile of Breast Cancer subtypes 

Table 3.   In silico investigation showing Klf-8 druggable probability 

Table 4.   Pharmacokinetic properties of the most druggable PO pocket 

Table 5.   Pharmacaphore properties of 2-Furan-2-yl-thiazolidine 

Table 6.  Experimental sets for liposome synthesis 

 

 


