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Abstract 

Various non-coding RNAs have been known to play a regulatory role in cellular pathways. The 

structure and biogenesis of small RNAs (sRNAs) define their mode of action. Although plant-

pathogen interactions are mediated by different types of sRNAs, the roles of the sRNAs are still 

to be explored. Plants express sRNAs for a number of processes such as defense, immune 

response and growth. On the contrary, pathogens or pests also take support of sRNA to suppress 

plant immune response. The movement of these sRNAs between plants and pathogens is a 

critical step in the process of cross-kingdom communication. Both pathogens and plants have 

developed ways of delivering the sRNAs across kingdoms, in a safe and efficient manner. This 

review majorly focuses on sRNA trafficking and cross-talk between distinct organisms and the 

ways of delivery of these sRNAs. 
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Abstract   

Polyglutamine diseases are a family of neurodegenerative conditions which arise from 

CAG triplet repeat expansion in a specific gene. This mutated gene produces a pathogenic 

protein containing a critically expanded glutamine tract. These diseases impact every 10 

out of 1,00,000 people, so developing novel, effective therapeutics is vital. Previously, 

SIRT1 has been a prime target for drugs, but new research has emphasized the potential 

role of FOXO in neuroprotection, especially in neurological disorders. The Forkhead Box 

O (FoxO) transcription factor family is a crucial player in an evolutionarily conserved 

pathway downstream of insulin and insulin-like growth factor receptors. They are also 

well-known for their ability to coordinate upstream stress signals (like increased oxidative 

stress in the cell and reduced glucose levels) to activate fate-determination processes like 

survival or apoptosis. Owing to the potential FOXO presents, this article explores the role 

of FOXO in polyglutamine disorders its potential as a therapeutic target. 

 

Keywords: Polyglutamine disorders, FOXO, neurodegenerative diseases, drosophila 

melanogaster, insulin pathway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Functional Ramifications of Drosophila Toll 

Pathway beyond Immunity and Development 

 

 

 

Dissertation (Review) submitted to the 

 Department of Genetics 
 University of Delhi, South Campus  

 
For the partial fulfilment of the degree of M. Sc. in Genetics 

 

 

 

 

 

 

 

 

 

Neeru Yadav 

Department of Genetics 
 University of Delhi - South Campus  

Benito Juarez Road, 
New Delhi 110021 

(2022) 
  

 

 



 
 

Contents 
 

Abbreviations                                     i-ii 
List of figures                                      iii 
List of tables                                      iii 
 
Highlights 
Abstract 

1. Introduction 

2. Drosophila melanogaster as a model organism to study the involvement of Toll pathway in 

pathogenesis of human neurodegenerative disorders 

3. Immune response in Drosophila 

4. The Canonical Toll pathway in Drosophila 

5. Toll pathway mediated innate immune response in Neurodegeneration 

5.1. Alzheimer’s disease 

5.2. Frontotemporal dementia 

5.3. CAG repeat-containing double-stranded RNA toxicity  

5.4. Ataxia-telangiectasia (A-T) 

6. Non-canonical functions and interactions of Toll pathway 

6.1. Toll pathway in sustaining commensal gut bacteria in Drosophila 

6.2. Elimination of unfit cells from developing tissue during cell competition 

6.3. Glycogen synthase kinase (GSK3β)  

6.4. Forkhead Box O (FoxO) 

6.5. c-Jun N-terminal kinase (JNK)  

6.6. MicroRNAs (miRNAs) 

 A. let-7 

 B. miR-959-962 cluster 

6.7. Long non-coding RNA-CR33942 (lncRNA-CR33942\ 

6.8. G protein-coupled receptor kinase 2 (Gprk2) 

7. The link between non-canonically interacting molecules and neurodegeneration 

7.1. G protein-coupled receptor kinase 2 (Gprk2) 

7.2. Glycogen synthase kinase (GSK3β) 

7.3. c-Jun N-terminal kinase (JNK)  

7.4. let-7 

8. Conclusion and future perspectives 

9. Acknowledgements 

10. References 



 
 

Abbreviations  

4E-BP        -    eIF4E binding protein  

AD             -    Alzheimer’s disease 

ALS           -    Amyotrophic Lateral Sclerosis 

AMP          -    Anti-microbial peptides 

APOE4      -    Apolipoprotein E  

A-T            -    Ataxia-Telangiectasia 

ATM          -    Ataxia telangiectasia mutated gene 

Aβ42          -    Amyloid β-protein 42 

Bcl-2          -    B-cell lymphoma 2 

CHMP2B   -    Charged multivesicular body protein 2b 

CNS           -    Central nervous system  

DD             -    Death domains  

Dif             -    Dorsal- related immunity factor  

dsRNA      -    Double stranded ribonucleic acid  

FoxO         -    Forkhead Box O 

FTD           -    Frontotemporal dementia 

GNBP1      -    Gram-negative binding protein 1 

GNBP3      -    Gram-negative binding protein 3 

Gprk2        -    G protein-coupled receptor kinase  

GSK3        -    Glycogen synthase kinase 3  

Hid            -    Head involution defective  

IFN- γ       -    Interferon γ 

IL-18        -    Interleukin 18 

IL-1β        -    Interleukin 1 beta  

IL-6          -    Interleukin 6 

IMD         -    Immune deficiency  
i 



 
 

JAK-STAT              -    Janus kinase/signal transducers and activators of transcription 

JNK                         -    c-Jun N-terminal kinase        

lncRNA-CR33942   -    long non-coding ribonucleic acid CR33942 

mHtt                         -    Mutant huntingtin protein  

miRNA                     -    Micro-ribonucleic acid 

ModSP                      -    Modular serine protease  

mRNA                       -    Messenger ribonucleic acid 

NF-kB                       -    Nuclear factor-kB 

NFTs                         -    Neurofibrillary tangles 

NLP-29                     -    Neuropeptide-like protein-29 

PAMPs                     -    Pathogen-associated molecular pattern molecules  

PD                            -    Parkinson’s disease 

PGRP-SA                 -    Peptidoglycan recognition protein SA 

PGRP-SD                 -    Peptidoglycan recognition protein SD 

PRRs                        -    Pattern recognition receptors  

PSH                          -    Persephone  

RIPK1                      -    Receptor-interacting protein kinase 1 

RNAi                       -    RNA (ribonucleic acid) interference  

ROS                         -    Reactive oxygen species 

Ser129                      -    Serine 129 

SPE                          -    Spätzle processing enzyme 

TGF-                        -    Transforming growth factor β  

TLR                         -    Toll like receptor  

TNF-α                     -    Tumor necrosis factor-α  

TOR                       -    Target of rapamycin  

UTR                        -    Untranslated Region 

XBP1                      -    X-Box Binding Protein 1 

ii 



 
 

List of figures 

Figure 1. Activation of Toll pathway during immune response and embryonic development. 

Figure2. A conciliatory pathway linking the Toll pathway and Neurodegeneration. 

 

List of tables  

Table1. Antimicrobial peptides in Drosophila (Antimicrobial activity for gram-positive 

bacteria and fungi). 

Table2. Effect of mutations in the Tl → NFkB pathway on the Aβ42 induced rough eye 

phenotype. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iii 



 
 

ABSTRACT 

Neurodegenerative diseases that are characterized by progressive loss of neurons and 

synaptic junctions are increasingly affecting the health of the society at large. For decades, 

the brain and immune response were studied exclusively as the central nervous system was 

thought to be an immune privileged region. Growing evidences have now linked 

hyperactivation of the immune response to various neurodegenerative diseases. However, the 

molecular pathway(s) that bridges these two events is yet to be explored. To study the same, 

one can exploit the functional homology between humans and Drosophila in both 

neurodegeneration and immune response. Recent studies have reported the involvement of 

Toll pathway in mediating neurodegeneration but the conduit of events are still enigmatic. 

Finding the conventional and non-conventional channels that connect the Toll pathway with 

neurodegeneration would help to develop better therapeutic interventions. In the present 

review, we have summarized the role of the Toll pathway in various Drosophila models of 

neurodegeneration; non-conventional interactions of the Toll pathway in different 

physiological conditions. Lastly, I have proposed a conciliatory pathway that links the Toll 

pathway to neurodegeneration. 

Keywords: Neurodegeneration, Drosophila, Innate immunity, Toll pathway 

 

 

 

 

 

 

 

 

 



1 | Page 
 

DISSERTATION REPORT 

 
On 

 

Drug screening and standardization of effective 
drug concentration against poly(Q) toxicity in 

Drosophila poly(Q) models. 

By 
 

SHABNAM 
M.Sc. Genetics 

 
 

 

 
 
 

Faculty of Interdisciplinary Sciences 
           Department of Genetics 
University of Delhi, South Campus 
 
 

 

Supervised By 

Dr. Surajit Sarkar 
Assistant Professor, Department of Genetics 

University of Delhi, South campus 

        New Delhi-110021 

  



2 | Page 
 

CERTIFICATE 
 

 

 
 

This is to certify that Ms. Shabnam, student of M.Sc. Genetics (Final), has completed the 

dissertation work titled “Drug screening and standardization of effective drug concentration 

against poly(Q) toxicity in Drosophila disease models.” under the guidance and supervision of 

Dr. Surajit Sarkar, Department of Genetics, University of Delhi South Campus, New Delhi-

110021. 

 
 
 
 
 
 
 

Dr. Surajit Sarkar 

Department of Genetics 

University of Delhi, South campus 

New Delhi-110021 

 

 

 
Date: 

 
 

  



4 | Page 
 

Contents 

 

Introduction................................................................................................................. .............5 

Genesis of work…...................................................................................................................10 

Objectives................................................................................................................................11 

Materials and methods...........................................................................................................11 

Results.............................................................................................................. .......................15 

Discussion................................................................................................................................22 

References...............................................................................................................................24  

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             

     

Genotype-Phenotype association of seed                    
Glucosinolate trait in Brassica juncea 

 
 

DISSERTATION REPORT 
 

Submitted to University of Delhi 
for the partial fulfilment of 

                                                                        
                                                                       MASTER OF SCIENCE 
                                                                                   IN GENETICS 

 
                                                                     2018-2020 

 
 

 

                                                            

                                                             SUBMITTED BY 

HIMANSHI GANGWAR 

Under the guidance of 

Prof. AKSHAY K. PRADHAN 
 
 

 

 
                                        DEPARTMENT OF GENETICS 
                              UNIVERSITY OF DELHI SOUTH CAMPUS  
                                              NEW DELHI-110021 
 
 
 
 
 
 
 



 
 

                                    Declaration 
 

 
    I, Himanshi Gangwar, hereby declare that my dissertation entitled “Genotype-Phenotype 

association of seed Glucosinolate trait in Brassica juncea” is the bonafide record of the 
original research work carried out by me under the supervision and guidance of Prof. Akshay 
K. Pradhan. It has not been submitted earlier elsewhere for the award of any degree, diploma, 
or fellowship. 

I certify that all sources of information and data are fully acknowledged in the dissertation  

Report. 

 

 

 

                Date: May 29, 2020  

                                                                                                              Himanshi Gangwar                                                                                        

 

 

 

 

 

 

 

 

 

 



 

 

Table of Contents 

 

 

                 Introduction 

 Review of literature  

            Objectives 

            Materials and methods 

 Results  

Discussion 

References 

 

                               

                             

 

 

 

 

 

  

 

 



1

1

[TO INVESTIGATE THE
ACTIVITY OF TP53 GENE UNDER

STRESS]

Due Date：[10/JUNE/2021]

DISSERTATION PROJECT REPORT SUBMITTED TO THE UNIVERSITY OF DELHI
IN PARTIAL FULFILLMENT FOR THE DEGREE OF

Master of Science
In

Genetics

Khangembam Nongthangleima Devi

Department of Genetics
University of Delhi, South Campus

New Delhi – 110021
INDIA

June 2021



2

2

Certificate

This is to certify that Ms Khangembam Nongthangleima Devi has worked on the research topic

entitled “TO INVESTIGATE THE ACTIVITY OF TP53 GENE UNDER STRESS” in partial

fulfillment for the degree of Master of Science in Genetics under my supervision. The dissertation

work embodies the original work of the candidate and has not been submitted in full or part to any

other university for the award of any other diploma or degree.

Prof.Dr. Tapasya Srivastava
(Supervisor)

Head of the Department



4

4

CONTENTS

INTRODUCTION – The p53 GENE 5-6

EXPERIMENTAL ANALYSIS 7

CLONING p53 WILDTYPE GENE AND MUTANT p53R175H

INTO A pEGFP PLASMID

8-24

TO STUDY THE EFFECT OF STRESS CONDITIONS ON

HUMAN CELL LINES HAVING NORMAL AND MUTATED

p53 GENE.

26-30

APPENDIX 31

REFERENCES 32



       PROJECT WORK 

                    ON 

CLONING OF THE DNA BINDING DOMAIN 0F P53 IN 
His tag PROTEIN EXPRESSION VECTOR, pET28a(+)

 

                                   DISSERTATION  

                                          submitted to 

Department of Genetics,  
University of Delhi South Campus 

     

                                       BY 

                     NGATHINGWON KASAR 

                           M.Sc GENETICS(2021) 

                                         

                                           Supervisor: 

                       Dr.Pradeep K. Burma 

                     Professor, Department of Genetics  

                     University of Delhi- South Campus 

            New Delhi-110021 



 

 

Certificate 

 

This is to certify that Ms. Ngathingwon Kasar has carried out her dissertation 

project on the topic “Cloning of the DNA Binding Domain of p53 protein in His 

tag protein expression vector pET28a(+)” for the partial fulfillment of Degree of 

Masters of Science in Genetics from University of Delhi under my guidance and 

supervision. The content of this thesis is original and has not been submitted in full 

or in part in this University or elsewhere for award of any degree or diploma. 

                                                                   

 

 

         Dr.Pradeep K.Burma 

         Supervisor 

 

 

 

 

 

 

 

 

 

 

 



TABLE OF CONTENTS: 

 

1. INTRODUCTION 
 
 

2.  OBJECTIVE AND EXPERIMENTAL DESIGN 
 
 

3. MATERIALS AND METHOD  
 
 

4. RESULT AND DISCUSSION 

 

5. CONCLUSION 
 

 

6. REFERENCES 



 

Expression profiling of Ayurveda Prakriti-specific 
Susceptibility Genes in Rheumatoid Arthritis - A Pilot 

Study 
 

 

 

DISSERTATION PROJECT REPORT SUBMITTED TO THE UNIVERSITY OF 
DELHI IN PARTIAL FULFILLMENT FOR THE DEGREE OF 

 

Master of Science 

In 

Genetics 

 

 

 

 

 

 

 

 

 

 

Amit Kumar Bhatt 

 

Department of Genetics 

University of Delhi, South Campus 

New Delhi – 110021 

INDIA 

 

 

10 June 2021 

 

 

 

 



Certificate 

 

 

 

 

 

 

This is to certify that Mr. Amit Bhatt has worked on the research topic entitled “Expression 

Profiling of Ayurveda Prakriti-specific Susceptibility Genes in Rheumatoid Arthritis - 

A Pilot Study” in partial fulfillment for the degree of Master of Science in Genetics under 

my supervision. The dissertation work embodies the original work of the candidate and has 

not been submitted in full or part to any other university for the award of any other diploma 

or degree. 

 

 

 

 

 

 

Prof. B.K. Thelma 

(Supervisor) 

 

 

Head of the Department 

 

 

 



LIST OF COMMONLY USED ABBREVIATIONS 

 

1. bp - Base pairs 

2. Ct - Cycle Threshold 

3. GWAS - Genome Wide Association Study 

4. MCT - Micro Centrifuge Tube 

5. NTC - No Transcription Control 

6. NFW - Nuclease Free Water 

7. PCR - Polymerase Chain Reaction 

8. RT-PCR - Real-Time Polymerase Chain Reaction 

9. RA - Rheumatoid arthritis 

10. RPM - Rotations/revolutions per minute 

11. RT - Room Temperature 

12. SD - Standard Deviation 

 

NOTATIONS 

1. OC – Degree Celsius 

2. sec – Second 

3. min - Minute 

4. kDa – Kilo Dalton 

5. mL – Milli Litre 

6. µL – Micro Litre 

7. mg - Milligram 

8. ng - Nanogram 

 

 



Contents 
 

Certificate ................................................................................................................................... 1 

Acknowledgment ....................................................................................................................... 2 

A. Summary (Abstract) ........................................................................................................... 1 

B. Introduction ........................................................................................................................ 1 

C. Objective ............................................................................................................................. 6 

D. Experimental design ........................................................................................................... 6 

E. Materials and methods ........................................................................................................ 7 

I. Recruitment of control samples (Done previously in the lab) ........................................ 7 

II. Primer designing ......................................................................................................... 8 

III. Quantification of RNA ................................................................................................ 9 

a) UV spectrophotometer based quantification ............................................................... 9 

b) Fluorometric quantification ....................................................................................... 10 

IV. Synthesis of cDNA .................................................................................................... 10 

V. Dilution of cDNA samples............................................................................................ 11 

VI. Melt curve analysis and Real-Time PCR .................................................................. 12 

a) Melt curve analysis.................................................................................................... 12 

b) Real-time PCR based expression profiling ............................................................... 13 

F. Results .............................................................................................................................. 13 

I. Quantification of RNA .................................................................................................. 13 

II.     cDNA synthesis and dilution of samples ..................................................................... 14 

III.   Melt curve plot ............................................................................................................. 15 

IV. Real-Time PCR ......................................................................................................... 15 

G.   Discussions........................................................................................................................ 19 

References ................................................................................................................................ 21 

 

 



List of Figures 

 

Figure 1: A cartoon of Ayurgenomics, an integration of the principles of Ayurveda with 

genomics .................................................................................................................................... 4 

Figure 2: Flowchart of study design. ........................................................................................ 6 

Figure 3: Showing melt curve plot of PIK3CB, ITGB8, and Actin ....................................... 15 

Figure 4: Shows bar plot of obtained Ct values for PIK3CB, ITGB8, and Actin in all 

subgroups. ................................................................................................................................ 16 

Figure 5: a), b), & c) showing obtained Ct values of PIK3CB, ITGB8, and Actin in Vata, 

Pitta and Kapha subgroups....................................................................................................... 17 

Figure 6: Shows group-wise average Ct values of PIK3CB, ITGB8, and Actin. ................... 18 

 

List of Tables 

 

Table 1:  Primer sequence of ITGB8, PIK3CB and Actin. ........................................................ 8 

Table 2: Preparation of samples for the fluorometric quantification ...................................... 10 

Table 3: Preparation of reaction mixture for cDNA synthesis ................................................ 11 

Table 4: Preparation of master mixture for cDNA melt curve analysis .................................. 11 

Table 5: Standard Real-Time PCR cycling conditions ........................................................... 12 

Table 6: Dissociation curve conditions ................................................................................... 12 

Table 7: UV spectrophotometer readings of all RNA samples showing A280/260 and   

A260/230 ratio. ........................................................................................................................ 13 

Table 8: Fluorometric quantification of all diluted RNA samples (average of six independent 

readings).. ................................................................................................................................. 14 

Table 9: Shows mean Ct values and standard deviation of samples in Vata, Pitta, and Kapha 

subgroups. ................................................................................................................................ 16 

 

  

file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575297
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575297
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575300
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575300
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575301
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575301
file:///C:/Users/amit/Desktop/Project%20thesis_Amit%20FINAL.docx%23_Toc73575302


1 
 

 

Overexpression and purification of Mtg3p truncates, 
containing either deletion of mitochondrial targeting 
sequence (MTS) or both MTS and C-terminus, from                          

Escherichia coli. 

 
 
 
 
 

Dissertation project report  
 

Submitted to Department of Genetics 
University of Delhi South Campus 

University of Delhi South campus New Delhi-110021, India 
New Delhi-110021 

 
 
 
 
 
 
 
 
Submitted by:                                                                      Supervised by: 
Rashmi Sharma                                                         Dr. Kaustav Datta 
M.Sc. (F) Genetics                                                       Assistant Professor 
Semester- 4th                                                        Department of Genetics               
Roll no- 61777                                    University of Delhi, South Campus   



2 
 

Certificate 
 
 
 
 
 
 
 
This is to certify that Ms. Rashmi Sharma has carried out her dissertation project entitled 
“Overexpression and purification of Mtg3p truncates, containing either deletion of 
mitochondrial targeting sequence (MTS) or both MTS and C-terminus, from                          
Escherichia coli.” towards the partial fulfillment of Degree of Masters of Science in Genetics 
from University of Delhi under my guidance and supervision. The content of this thesis is 
original and has not been submitted in full or in part in this University or elsewhere for award of 
any degree or diploma. 

 
 
 
 
 
 
 
 
 

Dr. Kaustuv Datta 
Supervisor 

 



4 
 

                                     
 

TABLE OF CONTENTS 
 
Abbreviations  

 
1. Introduction:  
1.1 Ribosomes  
1.2 MTG3  

 
2.  Objective  

 
3.  Experimental Design  

 
4.  Result and Discussion  
4.1 Standardization of PCR conditions 
4.2 Elution of amplicons 
4.3 Restriction digestion with ECO-RI 
4.4 Confirmation of the full length ligates using Sac-I 
4.5 Confirmation of the full length ligates using Bam-HI 
4.6 Confirmation of truncate and mutant truncate ligates using Bam-HI and Hind-III 
4.7 Isolation and double digestion of pET-28b with Nco-I and Sac-I (linearization) 
4.8 Double digestion of inserts with Nco-I and Sac-I  
4.9 Transformation of insert-pET-28b ligate into DH5-α 
4.10 Transformation of full length insert-pET-28b ligate into BL-21, IPTG induction 

and SDS- PAGE analysis 
4.11 Strains were frozen 

 
5.  Material and methods 

Abbreviations  

Abbreviations Full forms 

a.a. Amino acid 

Amp   Ampicllin 

CaCl2 Calcium Chloride 

cpGTPase Circularly permuted GTPase 

dNTP Deoxyribonuclotide 

DMSO  Dimethylsulfoxide 



5 
 

 

1. INTRODUCTION 
 

1.1 Ribosomes 

It is known that mitochondrial ribosomes or mitoribosomes have bacterial origin, but they have 
substantial divergence from their ancestors and are prominently distinct from their cytosolic 
counterparts (Amunts et al, 2014).  

Mitoribosomes are made up of nuclear encoded proteins and mitochondrial encoded rRNAs. The 
ordered assembly of the functional structure in the matrix involves an intricate play between 
synthesis of mitochondrial encoded rRNA and expression and import of cytoplasmic factors. 
This process, as of yet, remains elusive. A myriad of factors such as rRNA modifying enzymes, 
RNA helicases, GTPases and chaperones are seen to be involved in this process, but the 
functional details at many points. (Kressler et al.,2010 ; De Silva et al.,2015).  

GTPases represent the major class of players essential for the ribosomal assembly in bacterial 
and the mitochondria as well. The ribosome assembly GTPases function either by acting as 
sensors of the GTP/GDP ratio (thus, coupling energy status of the cell to ribosomal assembly) or 
drive the assembly by channeling the energy released from GTP hydrolysis. They may act via 
binding to the RNA and/or the ribosomal protein. (Britton, 2009; Karbstein, 2007).  

EtBr  Ethilidium bromide 

Kan Kanamycin 

LB Lysis Broth 

MgCl2 Magnesium Chloride 

mtLSU Mitochondrial ribosomal Large Subunit 

mtSSU Mitochondrial ribosomal Small Subunit 

O/N Overnight 

RT Room temperature 

SDS Sodium dodecyl sulfate 

Tet Tetracycline 

w/o Without 

wrt With respect to 

Zn2+ Zinc 



1 
 

Developing a Yeast One Hybrid (Y1H) assay for 
studying interaction between transcription factors 

from plant and their putative cis-elements 

 

                        

 

                          Dissertation project report submitted to 

                                           

                                       Department of Genetics 

                             University of Delhi South Campus 

                                      New Delhi-110021 

 

 

 

 

       

                                   

                            

                                 

                                     

 

 

Submitted by: 
Shreesh Pratap Samrat 
M.Sc. (F) Genetics 
Semester- 4th  
Roll no- 61778 

Supervised by: 
Pradeep Kumar Burma 
Professor 
Department of Genetics  
University of Delhi South campus  
 New Delhi-110021, India  
                          



2 
 

                                                     Acknowledgement 

First and foremost, I sincerely express my gratitude to my mentor Prof. Pradeep Kumar 
Burma who allowed me to work in his laboratory in the department of Genetics, UDSC. I would 
like to thank him for his enthusiasm for seeing the results, especially when it was negative. His 
discussion always brought out the best. I have benefited immensely from his extensive 
knowledge. He is my most important source of courage. 
 
I am also very thankful to Dr. Kaustuv Dutta and his lab group for providing the space in his 
laboratory for yeast culture work. 
 
I would like to extend my thanks to Kamlesh Kumar Soni, Ph.D. Scholar, Prof P. K. Burma’s 

laboratory who has helped me during the various experimental works and his encouragement and 
support and creating the cheerful environment during the tenure of my work. 
At last but not least I owe my regards to all the faculty members, staff, and my classmates. 
 

 

 

 

 

                                   

 

 

                                    

 

 

 

 

 

 



3 
 

 

 

Acknowledgements 

1. Introduction:  

    1.1: TA29 promoter 

    1.2: Yeast one hybrid 

    1.3: activation sequence-1 (as-1)   

    1.4: Transcription factor TGA1a of as-1 cis-element       

2: Objective and Experimental Design 

Result and Discussion 

3: Development of yeast integrated vector with the β-galactosidase (LacZ) reporter gene 

  3.1: To confirm pLAcZi construct 

  3.2: To confirm pAbAi construct 

 3.3: PCR of pLacZi and a portion pAbAi vector 

 3.4: Cloning of LacZ gene into amplification product of a portion of pAbAi 

 3.5: Confirmation of the ligation product after transformation 

 3.6: PCR of pAbALacZi 

 3.7: Restriction digestion of pAbALacZi 

 3.8: Two sites of EcoRI    

 3.9: Confirmation of deletion between EcoRI and NcoI 

 3.10: Alteration in BstB1 site sequence in URA3 gene 

 3.11: Inversion of the promoter of URA3 gene between PstI and EcoRI 

 3.12: Conclusion: 

4: Development of transcription factor TGA1a vector  

 4.1: Isolation of TGA1a 

 4.2: Sub cloning and restriction digestion of transformed plasmid 

 4.3 Sequencing  

5: Material and methods 
 

           TABLE OF CONTENTS 



Cloning of Membrane Glycoprotein CD133 gene in E. coli 

DH5α from non-small cell lung carcinoma cell line A549 

Submitted By  

Sukrit Mahajan 

 

TO THE UNIVERSITY OF DELHI  

FOR PARTIAL FULFILMENT OF THE DEGREE 

 

MASTER OF SCIENCE 

IN  

GENETICS 

 

 
 

Under the Supervision of  

Dr. Tapasya Srivastava 

Assistant Professor 

Department of Genetics 

University of Delhi – 110021 

 



2 

 

TABLE OF CONTENTS 

 
1. List of Figures         

2. List of Tables  

3. List of Abbreviations 

4. Introduction 

5. Objective 

6. Methodology 

7. Materials and Methods 

8. Results and Discussion 

9. Future Directions 

10. Conclusion 

11. References 

       

 

 

 

 

 

 

 

 

 



3 

 

DECLARATION BY THE STUDENT 

 

I hereby declare that the thesis ‘Cloning of Membrane Glycoprotein CD133 gene in 

E. coli DH5α from non-small cell lung carcinoma cell line A549’ is an original work 

carried out by me, under the guidance of Dr. Tapasya Srivastava, Assistant 

Professor, Department of Genetics, University of Delhi and has not been submitted 

to University of Delhi or any other university, for the award of any degree.  

 

 

Date: 31.5.2020       

Place: New Delhi       Sukrit Mahajan 

 

 

 

 

 

 

 

 

 

 



5 

 

ACKNOWLEDGEMENT 

 

I would like to express my gratitude towards Dr Tapasya Srivastava for providing the freedom to 

work on, and trusting me with, an independent project. Initial discussions with her served as a 

driving force for the research work and her calm demeanour and positive attitude towards life were 

a source of perseverance and sincerity towards the study. Every once in a while a mentor comes 

along who provides impetus to help put one’s ideas into motion. She has truly been that mentor 

for me.  

I extend my gratitude towards Mr. Divyank Mahajan, who guided me during my stay in the lab 

and actively discussed various theories, while providing critical inputs wherever required. His 

open-mindedness towards carrying out research, provided an environment to make mistakes and 

learn from them, rather than being spoon fed. This was one of the many qualities possessed by 

others in the lab too, which served as a catalyst for enjoying the research work.  

I am truly thankful to Prabhjot Kaur and Jonita Chongtham for patiently clarifying my doubts and 

motivating me with their words. Discussions with Sanchit Gandhi and Shruti Khanna encompassed 

both scientific and non-scientific topics, and helped in gaining knowledge about other interesting 

aspects of science, which worked to my advantage while writing my thesis. An important 

requirement for improving productivity is a good break from work: my batchmates and TS lab 

members are equally responsible for helping me enjoy my time then. Each of my batchmate carries 

a unique quality which made discussions and classroom lectures, during the dissertation, quite 

enriching and enjoyable at the same time.  

This thesis work would remain incomplete without thanking Dr Jagreet Kaur and Dr Kaustav 

Dutta, who taught me the basic concepts of cloning during the classroom sessions, prior to the 

project work. Also, I would like to thank Prof Thelma’s and Prof Burma’s labs for allowing me to 

use their PCR thermocycler.  

A big shout out to my family, whose unconditional support and excellent series of advices 

throughout, instilled a sense of belief that helped me in completing a major part of the project on 

time. I hope it never goes unsaid: I became what I made of the opportunity at hand, for life is ready 

to give second chances, but not the same way every time.  

 



6 

 

LIST OF FIGURES 

 

Figure 1: Properties of cancer stem cells.  

Figure 2: Role of CD133 protein in regulating various cellular functions in a cancer 
stem cell 

Figure 3: Full Sequence Map for pcDNA3-neo-cterminal-3HA 

Figure 4: Plasmid isolation of pCDNA3.3HA from E. coli DH5α 

Figure 5: Single Restriction Digestion of plasmid DNA   

Figure 6: Double Restriction Digestion of Plasmid DNA  

Figure 7: Elution of double digested plasmid DNA 

Figure 8: RNA Isolation from A549 and HEK293 cells  

Figure 9: Standardisation of annealing temperature for qPCR Primers 

Figure 10: Standardisation of annealing temperature for amplification of full length 

CD133 cDNA. 

Figure 11: Standardisation of MgCl2 concentration and annealing temperature for 

optimum amplification of full length CD133 cDNA 

Figure 12: PCR amplification of full length CD133 cDNA using Phusion enzyme 

Figure 13: PCR amplification and purification of full length CD133 cDNA 

Figure 14: Isolation of cloned plasmid (pCDNA3.3HA+CD133) 

Figure 15: Digestion of isolated cloned plasmid (pCDNA3.3HA+CD133) 

 

 

 



7 

 

LIST OF TABLES 

 

Table 1 (A-B): Composition of Reverse Transcriptase PCR 

Table 2: DNA concentration of plasmid pCDNA.3HA isolated 

Table 3: Composition for restriction digestion reaction of pCDNA.3HA plasmid DNA 

Table 4: Concentration and purity of eluted plasmid DNA 

Table 5: Composition for double restriction digestion reaction of pCDNA.3HA plasmid DNA 

Table 6: Primers used in the study  

Table 7: Concentration and purity of RNA isolated from A549 and HEK293 cells 

Table 8: Composition of Reverse Transcriptase PCR for cDNA synthesis 

Table 9 (A-B): Composition and conditions of PCR for standardizing annealing temperature for 

OCT4, SOX2 and CD133 amplification 

Table 10 (A-B): Composition and conditions of PCR for standardizing annealing temperature for 

CD133 amplification 

Table 11 (A-B): Composition and conditions of PCR for standardizing MgCl2 concentration for 

CD133 amplification 

Table 12 (A-B): Composition and conditions of PCR for amplification of CD133 using Phusion 

enzyme 

Table 13: Concentration of purified PCR product  

Table 14: Composition for Restriction Digestion of Purified PCR Product 

Table 15: Composition of DNA ligation reaction 

Table 16: DNA concentration of plasmid isolated from transformed clones 

Table 17: Composition for Restriction Digestion of Plasmids isolated from transformed clones 

Table 18: DNA concentration of plasmids isolated from transformed clones 

Table 19: Composition for Restriction Digestion Reactions for Plasmids isolated from 

transformed clones 



8 

 

LIST OF ABBREVIATIONS 

1. ABC             ATP Binding Cassette  

2. CD                Cluster of Differentiation 

3. CSC              Cancer Stem Cell 

4. DEPC           Diethyl pyro carbonate 

5. DMEM         Dulbecco’s Modified Eagle Medium 

6. DMSO          Dimethyl sulfoxide 

7. dNTP            deoxyribonucleoside triphosphate 

8. EtBr              Ethidium bromide 

9. FBS              Fetal Bovine Serum 

10.  FLIP            Flice Like Inhibitory Protein 

11.  GBSC          Glioblastoma Stem Cell 

12. HDAC          Histone deacetylase 

13. HEK             Human Embryonic Kidney  

14. LB Agar       Luria Bertani Agar 

15. PBS              Phosphate Buffer Saline 

16. PCR              Polymerase Chain Reaction 

17. PI3K             Phosphoinositide 3-kinase  

18. TGF              Transforming growth factor 

19.  TNF             Tumour necrotic factor  

20.  NSCLC        Non-Small Cell Lung Cancer  

21.  OCT4           Octamer Binding Transcription Factor 3/4 (OCT4) 

22.  SOX2           SRY-box containing gene 2  

 



1 

    

 

 

To study the role of accessory factors in 
mitochondrial function in Saccharomyces cerevisiae 

 
 
 
 

Dissertation project report 
 

Submitted to Department of 
Genetics University of Delhi 

South Campus 
University of Delhi South campus New Delhi-110021, India 

New Delhi-110021 
 
 
 
 
 
 
 
 

 
Submitted by: Supervised by: 
Priya Khadgawat Dr. Kaustav Datta 
M.Sc. (F) Genetics  Assistant Professor 
Semester- 4th Department of Genetics 
Roll no- 19252753008 



2 

    

 

Certificate 
 
 
 

This is to certify that Priya Khadgawat has carried out her dissertation project entitled 
“To govern the role of accessory factors in mitochondrial function in 
Saccharomyces cerevisiae” towards the partial fulfillment of Degree of Masters of 
Science in Genetics from University of Delhi under my guidance and supervision. 
The content of this thesis is original and has not been submitted in full or in part in 
this University or elsewhere for award of     any degree or diploma. 

 
 
 
 
 
 
 
 
 

 
Dr. Kaustuv Datta 

Supervisor 



4 

    

 

                                       University of Delhi, South Campus 

TABLE OF CONTENTS 
 

Abbreviations 
 

I. Introduction: 
Mitochondrial translation and regulation 
MRX8 
G-Domain 
Mitochondrial Ribosomes 
MTG3 
IRC3 

 
II. Objectives: 

1) To observe the growth phenotype of wild type and knock-out MRX8. 
2) To perform a mating assay with ΔMRX8 strain to obtain it’s mating type. 
3) To determine the primary consequence of GKSAAA mutant on mrx8p by analyzing protein 
stability. 
4) Analyzing interactions between Mss51 and MRX8 in cox1p regulation. 
5) To perform mitochondrial isolation from different MTG3 strains:  

 Strain construction of an MTG3 full-length mutant strain. 
 Mitochondrial isolation from MTG3 Truncate strains. 

6) Mitochondrial Isolation and quantification of IRC3 strains. 
7) To create stable clones in a suitable expression system for MTG3 truncates 

 
III. Experimental Design 

 
IV. Result and Discussions:  

                1) To observe the growth phenotype of wild type and knock-out MRX8. 
                2) To perform a mating assay with ΔMRX8 strain to obtain it’s mating type. 

3) To determine the primary consequence of GKSAAA mutant on mrx8p by analyzing protein 
stability. 
4) Analyzing interactions between Mss51 and MRX8 in cox1p regulation. 
5) To perform mitochondrial isolation from different MTG3 strains:  

 Strain construction of an MTG3 full-length mutant strain. 
 Mitochondrial isolation from MTG3 Truncate strains. 

                6) Mitochondrial Isolation and quantification of IRC3 strains. 
                7) To create stable clones in a suitable expression system for MTG3 truncate 
 
 

V. Material and 
methods 

 
 
 



5 

    

 

Abbreviations:  
 
 

Abbreviation
s 

Full 
forms 

a.a Amino acid 

Amp Ampicllin 

CaCl2 Calcium Chloride 

cpGTPase Circularly permuted GTPase 

DMSO Dimethylsulfoxide 

EtBr Ethilidium bromide 

Kan Kanamycin 

LB Luria-Bertani  

MgCl2 Magnesium Chloride 

 d.d.H2O  Double Distilled Water 

 YPG Yeast, Peptone, and Glycerol 

 YPD  Yeast, Peptone, and Dextrose 

 rpm rotations per minute  

O/N Overnight 

RT Room temperature 

SDS Sodium dodecyl sulfate 

PAGE Polyacrylamide Gel Electrophoresis 

Tet Tetracycline 

H2O2 Hydrogen Peroxide 

Ab Antibody 

Zn2+ Zinc 



 
 

 

1 

 

Development of transgenic tomato for early blight disease 
by targeting Alternaria solani specific genes CHS and 
Hog1 (HOG pathway MAP Kinase) using artificial-

miRNA (amiRNA) bicistronic construct 
 

 

DISSERTATION PROJECT REPORT SUBMITTED TO THE UNIVERSITY OF 
DELHI IN PARTIAL FULFILLMENT FOR THE DEGREE OF 

 

Master of Science 

In 

Genetics 

 

 

 

 

 

 

 

Osheen Taneja 

 

Department of Genetics 
University of Delhi, South Campus 

New Delhi – 110021 
INDIA 

 
2021 

 
  



 
 

 

2 

 

Certificate 
 

 

 

 

This is to certify that Ms. Osheen Taneja has worked on the research topic entitled 

“Development of transgenic tomato for early blight disease by targeting Alternaria solani 

specific genes CHS and Hog1 (HOG pathway MAP Kinase) using artificial-miRNA 

(amiRNA) bicistronic construct” in partial fulfillment for the degree of Master of Science 

in Genetics under my supervision. The dissertation work embodies the original work of the 

candidate and has not been submitted in full or part to any other university for the award of any 

other diploma or degree.    

 

 

 

 

 

 

Prof. M. V. RAJAM 
   (Supervisor) 
 

 

Head of the Department 

 

 

 



 
 

 

4 

LIST OF COMMONLY USED ABBREVIATIONS 
 

1. LBA - Luria Broth Agar 

2. LB - Luria Broth 

3. GTE - Glucose Tris EDTA 

4. rpm - Rotations per minute 

5. mins – Minutes 

6. MCT - Micro Centrifuge Tube 

7. RT- Room Temperature  

8. RE – Restriction Enzyme 

9. FD- Fast Digest 

10. amiRNA – artificial micro RNA 

11. dNTP- Deoxyribonucleotide triphosphate 

12. bp - Base pairs 

13. PDA-  Potato Dextrose Agar 

14. PCA – Potato Carrot Agar 

 

NOTATIONS 

1. OC – Degree Celsius 

2. sec – Second 

3. min - Minute 

4. kDa – Kilo Dalton 

5. mL – Milli Litre 

6. µL – Micro Litre 

7. mg - Milligram 

8. ng - Nanogram 

 

 



 
 

 

5 

 

Contents 
Certificate .............................................................................................................................................. 2 

Acknowledgment ................................................................................................................................... 3 

LIST OF COMMONLY USED ABBREVIATIONS ......................................................................... 4 

1. Introduction ................................................................................................................................... 6 

Figure 1 (a) – Life cycle of Arabidopsis solani,  (b) – Processing of miRNA in plants. ................... 7 

2. Objective ........................................................................................................................................ 8 

3. Experimental Design ..................................................................................................................... 8 

4. Methods and Materials. .............................................................................................................. 10 

A. Revival of Glycerol stock of pRT101, pCAMBIA2300, pCAMBIA1300,      pGEM-T, and 
pSILENT .......................................................................................................................................... 10 

B. Plasmid Isolation for pRT101, pCAMBIA2300 and pCAMBIA1300, pGEM-T, pSILENT 
1 and pUC57 .................................................................................................................................... 11 

C. Setting up Restriction digestions ........................................................................................... 11 

i. Digestion of pRT101 and pUC57 with Kpn1 and BamH1 ............................................... 11 

ii. Digestion of pRT101-amiRNA construct and pCAMBIA2300 with Pst1 ...................... 12 

iii. Digestion of pGEM-T with PCR amplified product of Hog1 and pSILENT with 
Xho1 and HindIII ........................................................................................................................ 12 

iv. Digestion of pGEM-T with PCR amplified product of CHS and pSILENT with NcoI 
and HindIII .................................................................................................................................. 13 

D. PCR .......................................................................................................................................... 13 

E. Elution ...................................................................................................................................... 14 

F. TA Cloning .............................................................................................................................. 15 

G. Making Competent cells from E.Coli XL1 Blue ............................................................... 15 

H. Transformation ................................................................................................................... 16 

I. Genomic DNA Isolation .......................................................................................................... 16 

Table 9: Components of PCA ........................................................................................................ 17 

5. Results & Discussions ................................................................................................................. 18 

5.1 Plasmid Restriction enzyme digestion- ........................................................................................... 18 

 

 

 

 


	c763794b4e37ae203f41a3ef6c81ebd58c01f753fa2cdc30e545cd0126c3b0fa.pdf
	c2ca83faf8bf78d51f198a47267a6604571958648c4b84c975d34e6f56c6825e.pdf
	c763794b4e37ae203f41a3ef6c81ebd58c01f753fa2cdc30e545cd0126c3b0fa.pdf
	e175cc1730c43247ab5aa5aba1ab178dbd426a5d457a67d6bd84a20b93755440.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	Abstract

	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	Certificate

	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf
	989777d3e385349d089e8c410897bcc8488632e59b6b67733ccbdcd88e46be1f.pdf


