
 

University of Delhi 
 

 
 

Criterion-1: Curricular Aspects 
Key Indicator – 1.3: Curriculum Enrichment 

Metric: 1.3.3 
 
 
 
 

Programme: M.Sc. Genetics 
 
 

Syllabus https://www.du.ac.in/uploads/RevisedSyllabi1/Annexure-
32.%20M.Sc.%20Genetics_%20Final_%20modified%20after%
20standing%20committee.pdf 

List of Students Annexure-I 

Sample Project Reports Annexure-II 

 
 
 
 
 
 
 
 
 

 
 
 

https://www.du.ac.in/uploads/RevisedSyllabi1/Annexure-32.%20M.Sc.%20Genetics_%20Final_%20modified%20after%20standing%20committee.pdf
https://www.du.ac.in/uploads/RevisedSyllabi1/Annexure-32.%20M.Sc.%20Genetics_%20Final_%20modified%20after%20standing%20committee.pdf
https://www.du.ac.in/uploads/RevisedSyllabi1/Annexure-32.%20M.Sc.%20Genetics_%20Final_%20modified%20after%20standing%20committee.pdf


 

University of Delhi 
 

 
 
 

 
 
 
 
 

Annexure-I 
List of Students 

 
 
 
 
 
 
 



Number of MSc students who have undertaken 

research projects in the department 

Year S.No Names 

2018 1 

2019 

2020 

2021 

2 

3 

4 

6 

7 

9 

10 

11 

1 

2 

3 

6 

9 

11 

13 

14 

3 

4 

5 

6 

3 

4 

5 

6 

8 

Arushi Shukla 

9 

Ayush Kumar 

10 

Bharti 

Himani Singh 
Prerna Aggarwal 
Priyakshi Gogoi 
Roopam Sharma 

10 Simran Choudhary 

Sabita Yadav 

Sonu Yadav 

Srashti Jyoti Agrawal 

12 Vaishali Kataria 

Vikram Sen 

Bm Minhajuddin 
Deepali Mishra 

Hungharla Hungyo 
Neelesh Prashant 

Priya 
Rohit Kachhwaha 

Sayeed Qadir Danishiar 
Shikha Gautam 

Shruti Khanna 

Vagisha Kulshreshtha 

Zoha Sadagat 
Yogita 
ANKITA MADDHESHIYA 

AYUSH GOEL 
BHAWNA 

HIMANSHI GANGWAR 
RASHI ANAND 

RASHMI SHARMA 

SHREESH PRATAP SAMRAT 

SUKRIT MAHAJAN 
AMIT KUMAR BHATT 

ANUPAM CHAWLA 

DEEPTI THAPLIYAL 

KHANGEMBAM 
NONGTHANGLEIMA DEVI 

MOHD AAQUIB 
NGATHINGWON KASAR 
OSHEEN TANEJA 

PRIYA KHADGAWAT 

SHABNAM 

SHIVANI GAHLOT 

Gender 

M 

F 

F 

F 

F 

M 

M 

F 

F 

F 

M 

F 

F 

F 

F 

F 

F 

F 

M 

F 

F 

F 

F 

M 

M 

M 

F 

F 

M 

F 

F 

Roll No Numbers 
61371 

61372 

61373 

61374 

61375 

61376 

61377 

61378 

61379 

61380 

61381 

61571 

61572 

61573 

61574 

61575 

61576 

61577 

61578 

61579 

61580 

61581 

61582 

61583 

61382 

61771 
61772 

61773 
61774 

61776 
61777 

61778 

61779 

61971 

61972 

61973 

61974 

61975 

61976 

61977 

61978 

61979 

61980 

11 

14 

12 



2022 

11 

12 

6 

10 

11 

12 

13 

14 

SIDAK MINOCHA 

YOGEETA GUPTA 

ALISHA SRIVASTAVA 

DEEPTI ROY 

KARTIKEYA 
MANASVI CHOPRA 

NEELAM 

NEERU YADAV 

PARUL KUMAR 

PRAGATI VIRMANI 

PREETI SINGH 
SHURUTI SOOD 

SUMITA RANI 

VANDANA 

VARSHA 

YATHARTHA KUMAR 

Total Number : 59 

Prof Jagreet Kaur 
Head, Department of Genetics 
(Sign and Stamp) 

M 

M 

M 

F 

F 

F 

F 

M 

runeU Head 

61981 

61983 
20/1256 
20/1258 
20/1261 
20/1257 
20/1254 
20/1252 
20/1253 
20/1260 
20/1262 
20/1251 
20/1255 
20/1259 
20/1263 
19/1258 

3ITdfT) frT/ Departmont of Genotica 

Unlversity of Delhl South Campus 

dfet grur Benlto Juarez Road 
n -99o029/ New Delhi-110021 

14 



 

University of Delhi 
 

 
 
 
 
 
 

Annexure-II 
Sample Project Reports 



 
 

 

Artificial miRNA Technology and Its Applications in 

Developing Stress Tolerant Crop Plants 
 

 

 

 

 

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 

 

 

 

 

 

 

 

 

 

 

Alisha Srivastava 

Department of Genetics 
 University of Delhi - South Campus  

Benito Juarez Road, 
New Delhi 110021 

(May 2022) 
 

 

 

  



 
 

 
 

Contents 
 

Certificate           i 
Acknowledgements         ii 
Abbreviations                     iii 
List of figures                     iv 
List of tables          v 
 
Abstract 
 

1. Introduction         1 

2. MicroRNA biogenesis and function in plants     2 
2.1. Biogenesis of miRNA        2 

3. Artificial miRNA technology       5 
 
4. Applications of artificial miRNA technology                                                     9 
4.1. Unravelling functions of vital genes      9 
4.2. Targeting several sequence-related and multiple genes    9 
4.3. Targeting specific alleles or splice forms for a given gene                                10 
4.4. Tissue-specific or inducible targeting of genes               10 
4.5. Targeting endogenous miRNAs                                                                          11 
 
5. Development of stress tolerant crops                11 
5.1. Biotic stress                                                                                                        12 
5.2. Abiotic Stress                   18 
 
6. Conclusions and future perspectives                26 
 
7. References                                                                       27 
  



 
 

 
 

Certificate 

 

This is to certify that Ms. Alisha Srivastava has worked on the dissertation (Review) entitled 

“Artificial miRNA technology and its applications in developing stress tolerant crop 

plants” under my guidance. This dissertation being submitted to the Department of Genetics, 

University of Delhi, South Campus for the partial fulfilment of the degree of M. Sc. in 

Genetics. All the sources of information used in this review have been duly acknowledged. 

This dissertation has not been submitted to any other University for the award of any other 

degree. 

 

Date: May 4, 2022         Prof. M. V. Rajam 
Guide 

 

 

 
Date: May 4, 2022             Signature of the HoD      
 

  

i 



 
 

Abbreviations 

 

amiRNA - Artificial micro RNA 

DCL-1  - Dicer like 1 

EXPO1 - Exportin-1 

HEN-1  - Hua enhancer 

HIGS  - Host-induced gene silencing 

HYL-1  - Hyponastic leaves 

miRNA - Micro RNA 

PTGS  - Post-transcriptional gene silencing 

RdRP  - RNA-dependent RNA polymerase 

RISC  - RNA induced silencing complex 

RNAi  - RNA interference 

ROS  -  Reactive oxygen species 

SDN  - Small RNA degrading nucleases 

siRNA  - Small interfering RNA 

sRNAs  - Small RNAs 

  

iii 



                                                                  

Trafficking of Small Regulatory RNAs Between 

the Host Plants and Their Pathogens 
 
 
 
 
 

DISSERTATION (REVIEW) SUBMITTED TO THE DEPARTMENT OF GENETICS, 
 

UNIVERSITY OF DELHI IN PARTIAL FULFILMENT FOR THE DEGREE OF 
 
 
 
 

Master of Science 
in 

Genetics 
 
 
 

 
 

Shuruti Sood 

Department of Genetics 
University of Delhi, South Campus  

New Delhi 110021 
 

(May 2022)  

 

 



                                                                  

 
 

Certificate 
 
 
 
This is to certify that Ms. Shuruti Sood has worked on the dissertation (Review) entitled 

“Trafficking of Small Regulatory RNAs Between the Host Plants and Their Pathogens” in 

partial fulfilment for the Degree of Master of Science in Genetics under my guidance. All the 

sources of information used in this review have been duly acknowledged. This dissertation has 

not been submitted anywhere else for the award of any other degree.  

 

 
Prof. M. V. RAJAM                                                                              Head of the Department  
   (Guide) 
  



                                                                  

Abbreviations 

 

AGO -  Argonaute proteins  

CMV -  Cucumber mosaic virus  

DCL -  DICER like protein 

dsRNA -  Double-stranded RNA 

EVs -  Extracellular vesicles 

EXPO -  Exocyst Positive Organelle  

GUS  -  β-Glucuronidase 

HEN1 -  Hua Enhancer 1  

HIGS -  Host-induced gene silencing  

hpRNA -  Hairpin RNA 

HYL1 -  Hyponastic leaves 1  

miRNA -  MicroRNA 

natsiRNA -  Natural antisense short interfering RNA 

 nt  -  Nucleotide(s) 

pre-miRNA -  Precursor miRNA 

pri-miRNA -  primary miRNA 

PTGS -  Post-transcriptional gene silencing 

RISC -  RNA-induced silencing complex 

RNAi -  RNA interference  

SE  -  Serrate proteins 

SIGS -  Spray-induced gene silencing  

siRNA -  Small interfering RNA 

sRNAs -  small RNAs 

TET -  Tetraspanin  

TGS -  Transcriptional Gene Silencing 

TRV  -  Tobacco rattle virus  

VSRS -  Viral suppressors of RNA silencing 

                                           

 

 

     

 



                                                                  

  

 
CONTENTS 

 
 
Certificate                       i 
Acknowledgements                     ii       
Abbreviations                     iii 
List of figures                     iv 
List of tables                     v 
 
Abstract 
 

1. Introduction               1 

2. Biogenesis of small RNAs in plants                                                                               6 

3. Emergence of RNAi as a powerful tool for gene silencing                                             7 

4. Cross-kingdom transfer of small RNAs                                                                      11 

5. Extracellular vesicles as small RNA delivery agents                                                 12 

6. Role of RNAi suppressors during small RNA cross-talk                                              13 

7. What is in store for small RNAs after their uptake?                                                     14 

8. Potential of small RNA transport between plants and pathogens                                15 

9. Conclusions                                                                                  16 

10. References                                                                                                                   27 

  



                                                                  

 

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 
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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 
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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 
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