ACKNOWLEDGEMENT

Thesis accomplishment is a reflection of the collective effort of all those who have supported
and guided in this journey. | am truly grateful for their presence in my academic and personal
life. First and foremost, I would like to thank Almighty for all the blessings that paved my
way and for providing me enough strength and courage to accomplish all the endeavors

throughout my Ph.D.

In the pursuit of knowledge and the creation of this doctoral thesis, there exists a profound
debt of gratitude owed to an individual whose unwavering dedication and profound expertise
has been my guiding star. | would like to express my deep and sincere gratitude to my guide,
Prof. Pragna Parikh for her constant support and guidance throughout. She did not only
provide valuable academic guidance but also offered me the encouragement and motivation |
needed to overcome challenges and persevere in the face of adversity. Her insightful
feedback, constructive criticism, and scholarly expertise significantly enhanced the quality of
this work. The countless hours spent in discussions, her meticulous critique of my research,
and her extraordinary ability to see potential where | saw challenges have all been
indispensable in the completion of this thesis. Additionally, I am also grateful to my guide’s
family members Mr. Hitesh Parikh, Mr. Yashesh Parikh and Ms. Vaidehi Parikh for
their support throughout my Ph.D. journey. Their collective wisdom and guidance have been

invaluable.

My heartfelt gratitude to my co-guide Dr. Parth Pandya who has been the embodiment of
scholarly excellence, profound guidance, wealth of wisdom and an inexhaustible wellspring
of encouragement. His visionary insights and perceptive feedback have elevated this work to
heights. | am grateful to sir for being a constant backhand, for providing diverse perspectives
and support which has broadened my intellectual landscape. Moreover, I’m also thankful to
Ms. Khushali Upadhyay and Sir’s entire family and his lab students for their unwavering

help and support.

The immense work is not possible without the timely support and facilitities provided by the
Department. | express my heartfelt gratitude to Prof. B. Suresh, Head, Department of

Zoology, for his constant support and guidance.



My sincere thanks to the former Head, Department of Zoology, Prof. P.C. Mankodi,
Prof. Kauresh Vachharajani, and Prof. Geeta Padate for their ever-helping attitude, and
motivation. My heartfelt appreciation for former Head, Department of Zoology Prof. Dolly
Kumar for her guidance, motivation, enthusiasm and unwavering support throughout my

tenure in the Department.

I would like to express my deep gratitude to the late Prof. Vihas Vasu, who was not only my
teacher but also a source of unwavering support throughout my academic journey. | am
especially thankful for his generosity in allowing me to use the gel doc in his lab whenever |
needed it. My sincere thanks to Dr. Hetal Roy, Dr. Prakash Pillai, Dr. R.V. Devkar and
Dr. U.K. Gowri for imparting immense knowledge, providing research insights and for their

constant support and encouragement.

I would like to extend my sincere thanks to the Department of Cell and Molecular Biology,
as well as the Veterinary and Animal Husbandry College of Anand, for allowing me to

use the instruments in their research labs.

I would like to express my sincere gratitude to my senior lab colleagues, Dr. Ankur
Upadhyay, Dr. Bhumi Thakkar, Dr. Linta Paulson and Dr. Hitarth Changani for their
unwavering support and guidance. 1 would like to thank my senior lab mate Dr. Ankita
Salunke for her immense support and guidance through my data analysis, interpretation and
completion of my thesis writing. | am also thankful to her family and Mr. Pranav Salunke

and for being with me throughout my Ph.D. journey.

I would like to extend my heartfelt gratitude to Nishi Pandya, a close friend and lab mate,
for her invaluable and timely support during every step of my research journey. | would also
like to give a special acknowledgment to Harshita Sharma, a friend who is always like a lab
mate for being a source of inspiration. Their constant motivation and encouragement have

made a significant impact on my research endeavours.

Moreover, my friends from almost the last decade have who played an integral role in
creating a collaborative environment that has been indispensable to my growth as a scholar.
My deepest admiration towards my friends Dhaval Bhatt, Niketa Maheta, Bhaval Parmar
and Dr. Khushali Pandya.



I would like to extend my heartfelt appreciation to my fellow research colleagues Kaushal,

Nidhi, Afridi and Rhydham for their valuable feedback throughout this academic journey.

My sincere appreciation for the non-teaching staff namely Urmila Ben, Shailesh Bhai,
Hitesh Bhai, Hemant Bhai, Gulab Bhai, Shankar Kaka, Nazir Kaka, Dilip Bhai,
Mukesh Bhai and Rajendra Bhai and all the members of Department of Zoology, for
creating an environment which helped me in learning, growing and interacting at personal

level.

I would like to express my sincere gratitude to my friends Jayvadan and Nishant from
Biochemistry Department for their invaluable assistance, constructive input, and willingness

to provide access to their laboratory equipment as and when needed.

Embarking on the demanding journey of a Ph.D. often presents numerous challenges. During
these trying times, the presence and unwavering support of friends like Mithil, Vishwang
(Vitthal Nagar Boys), Krupal and Rahul (Ladu) who not only celebrated my successes but

also stood by my side during the setbacks and uncertainties.

I am profoundly grateful to Hemlatta Aunty, Ruchi Di, Heenu Di, Naresh Uncle and
Jyotsana Aunty for their boundless love, care, and blessings. Their unwavering support has
been a constant presence not only during my Ph.D. but also over the last decade. Whether it
was through their listening ears, insightful discussions, or simple reminders to take a break
and enjoy life, they made this journey more manageable and, at times, even enjoyable. They
were like my family away from my own parents and | cherish the warmth and

encouragement they've provided throughout the years."

I would like to sincerely thank my close friends Seefa, Siddharth, Rudra, Hiren, Usha,
Srushti, Rupal and Mansi for their unwavering support and help. Their constant support

and presence have been an essential part of my journey.

My Heartfelt thanks to Parth Soni (Guchi) for always being there for me. Your
encouragement, understanding, and camaraderie were instrumental in making this
challenging path more manageable. | am truly fortunate to have friends like you by my side. |

was fortunate enough to have been in touch with the other hostel friends because of you.



I would like to extend my heartfelt gratitude to the warden of Vikram Sarabhai (VS) Hall
and the dedicated staff, including Samandar bhai, Ashok bhai, Ramesh bhai and others,

who have played a crucial role in ensuring the quality of my hostel experience.

My Vikram Sarabhai (VS) Hall friends, including Brajesh (Maharaj), Pokar, Maurya and
Joshi has been an invaluable part of my Ph.D. journey. Late-night discussions, shared
experiences, cooking adventures, and moments of laughter have created a profound sense of

belonging that helped alleviate the academic pressures.

I am truly grateful to the funding agency SHODH-Scheme of high-quality research,
Government of Gujarat, India, for providing me fellowship for two years which helped me
carry out my research work more effectively.

| want to express my deep appreciation to my Bhai - Bhabhi, Kuldeep and Sonal, for
consistently serving as pillars of strength and inspiration in my life. Their support and
encouragement have been invaluable, providing me with motivation and assurance in both

personal and academic endeavors.

| owe an immense debt of gratitude to my parents, Manohar Lal Sharma and Sharda
Sharma, for their unwavering love, encouragement, and support, which have been integral to
my academic journey. Their support encompasses both emotional and practical aspects,
allowing me to focus on my academic goals. Their dedication goes beyond words and has
instilled in me a profound sense of responsibility and appreciation. Their consistent love and
encouragement have not only bolstered my academic success but also provided the

motivation to overcome the challenges

Finally, I want to express my gratitude to all those individuals whose names may not have
been mentioned here. This achievement is a testament to the collective efforts, where the
synergy of minds and hearts has played a pivotal role. It's a reminder that success is often a

collaborative journey, and their contributions are sincerely appreciated.

Pankaj Sharma



ABC:
abcl0:
abc9:

ANOVA:

APEDA:

ATP:
bp:

BP:
BUSCO:
CarEs:

CAS RN:

CC:
CDS:
cest4:
CHsBr:
CHS:
CncC:
CoA:
COG:
COl:
COX:
CRD:

CRISPR:

cyp450s:
DDT:
DEGs:
DEPC:

LIST OF ABBREVATIONS

Degree Centigrade

ATP binding cassettes

ATP-binding cassette (ABC) transporters 10
ATP-binding cassette (ABC) transporters 9
Analysis of variance

Agricultural and Processed Food Products Export Development
Authority

Adenosine triphosphate

Base pairs

Biological Process

Benchmarking Universal Single-Copy Orthologs
Carboxylesterases

CAS Registry Number

Cellular Component

CoDing Sequence

Carboxylesterase

Methyl bromide

Chitin synthase

Cap 'n’ collar isoform C

Coenzyme A

Cluster of orthologous groups

Cytochrome c oxidase |

Cyclooxygenase

Completely Randomized Design

Clustered regularly interspaced short palindromic repeats
cytochrome P450 monooxygenases
Dichloro-diphenyl-trichloroethane

Differentially expressed genes

Diethyl pyrocarbonate



DNA:
DNS/ DNSA:
EC:
ECM:
EPA:
FDR:
GABA:
GDP:
GO:
gpx:
GSSG:
gstd2:
gstd3:
gsts:
H\cs0:
Hsp:
IUPAC:
JAK-STAT:
KAAS:
Kdr:
KEGG:
KOG:
LAC:

L Coso:
LLcso:
Log:
LPO:
Maf:
MAPK:
MF:
MFOs:

Deoxyribonucleic acid

3,5-Dinitrosalicylic acid

Enzyme Commission

Extracellular matrix

Environmental Protection Agency

False discovery rate

Gamma-aminobutyric acid

Gross Domestic Product

Gene ontology

glutathione peroxidase

Glutathione disulfide

glutathione S-transferases delta 2

glutathione S-transferases delta 3

glutathione S transferases

High lethal concentration

Heat shock proteins

International Union of Pure and Applied Chemistry
Janus Kinase/signal transducers and activators of transcription
KEGG automatic annotation server

Kinase insert domain receptor

Kyoto encyclopedia of genes and genomes
Eukaryotic Orthologous Groups of proteins
Laccase

Lethal concentration

Low lethal concentration

Logarithm

Lipid peroxidation

Musculoaponeurotic fibrosarcoma oncogene homolog
Mitogen-activated protein kinase

Molecular function

Mechanism of detoxification and multifunctional oxidases

Vi



MtDNA:
NADH:
NCBI:
NGS:
OECD:
OP:
ORFs:
PAPS:
PCR:
pdi:
P-gp:
PHs:
ppm:
PR:

RI:
RNA:
RNAI:
ROS:
RPM:
RT-PCR:
SD:
SEM:
SI:
SOD:
SULTS:
UDP:
UGTs:
UN-FAO:
VGSC:

Mitochondrial DNA

Nicotinamide adenine dinucleotide (NAD) + hydrogen (H)
National Centre for Biotechnology Information
Next-generation sequencing

Organization for Economic Co-operation and Development
Organophosphate

Open reading frames

Phosphoadenosine 5'-phosphosulfate

Polymerase chain reaction

protein disulfide isomerase

P-glycoprotein

phosphine

parts per million

Percent repellency

Repellent index

Ribonucleic acid

RNA interference

Reactive oxygen species

Revolutions per minute

Real time PCR

Standard deviations

Standard error mean

Susceptibility index

Superoxide dismutase

Sulfotransferases

Uridine diphosphate

Uridine 5'-diphospho-glucuronosyltransferase
United Nation - Food and Agriculture Organisation

Voltage-gated sodium channels

vii



