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Abstract

Notch is highly conserved signaling pathway throughout the evolution, which regulates tissue

homeostasis in wide range of adult tissues as well as many aspects of embryonic development.

Moreover, it plays a crucial role in the progression of numerous disease processes, including cancer
during the carcinogenesis associated with cancer stem cells, as well as cancer progression and
response to therapies. Our knowledge of the molecular characteristics of Notch signaling and
pathways has substantially improved with the rise and development of accurate and reliable mass
data collection tools. However, these technological developments have also made it more
challenging to accurately analyze and interpret these ever-expanding datasets. Fortunately, the field
of bioinformatics has evolved along with technologies, enabling the development of biological
databases. These databases have offered a condensed resource of organized information that is easy
to comprehend and retrieve. This has led to the development of theoretical models of information
flow of Notch signal transduction from transmembrane receptor systems to physiological and
pharmacological outcomes. In this chapter, we discuss the contribution of various bioinformatics
and computational tools to the understanding of Notch signaling in the stem cells biology.
Moreover, we also give a brief insight into how this knowledge has influenced the development of
various diagnostic tools and therapeutic compounds targeting Notch signaling in malignancies.
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Abstract

In the current scenario, the pharmaceuticals and personal care items (PPCPs), including cosmetics
and toiletries, cause pollution in various water bodies. In fact, it was found that extremely small
amounts of these chemicals have negative effects on the environmental surroundings especially on
living organisms. To understand the level of such problem(s), around the world, numerous research
investigations have been conducted and reported on occurrence, effects, destiny, and removal
processes of pharmaceutical compounds, personal care products (cosmetics and toiletries), natural
water (all type water including lake, river, and sea), and wastewater produced by industries. The
accidental existence of such useful chemicals (PPCPs) in various aquatic streams at lower
concentrations capable of damaging aquatic creatures have observed more and more since last two
decades. This has become a significant problem towards various organisms due to widespread and
expanding use of PPCPs by human and also in veterinary medicine which eventually releases these

chemicals into the environment. Hence, some of these chemicals listed as priority contaminants by
the European Union and the US Environmental Protection Agency. Different research group have
made a strategy to tackle this kind of problem. Here, this chapter discusses toxic effect and their
removal using different methods. The chapter will provide infq;mation which is helpful to
environmental engineering streams. \f \\\3 )J\/ /.
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Abstract

Wine is the most celebrated
beverage due to its property of promoting
health benefits, producing polyphenols
and non-flavonoid compounds. The
possible ways of valorization of grape
agro-waste into productive bioactive
compounds are dependent on the type of
waste material obtained. All liquid waste
extracted during the process of pressing
contains high amounts of antioxidants.
Techniques like solvent-based and
pressurized liquid-based extractions are
eco-friendly. The most important wastes
produced while wine production includes
pomace (64%), stalk (15%), lees (12%),
and water waste (10%). Most of these
wastes are used to produce by-products
like methane, oil, and polyphenols whilst
others undergo composting and result in
the formation of biofertilizers. The
process of wine-making or vinification
has been discussed elaborately in this
article, followed by the wastes obtained

and the various methodologies
implemented to improve the waste
product  for  capitalization. = The

applications of the newly formed
products across all fields have also been
discussed. This current review aimed to
provide an overview of the extensive
research done from 2005 to 2022 on the
conversion of vinification by-products
into high-value-added products. These
value-added products can be used for
commercialization in  agrochemical,
industrial, and nutraceutical arenas and
for the minimization of the pernicious
effects. These products otherwise would
have caused detrimental effects on the
environment and the economy of the

consistently developing human
population.
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PATHOGENESIS AND CONVENTIONAL
REMEDIATION FOR T2DM

Abstract Authors

Diabetes is a chronic metabolic Dr. Vanitha G Ramesh
disorder affecting greater than 400million Professor in Life Sciences
people across the world. Type 2 Diabetes Department of Biotechnology
Mellitus (T2DM) is caused by two important Indian Academy Degree College
factors such as defective insulin secretion by Autonomous
pancreatic p-cells of islets of Langerhans and Bengaluru, Karnataka, India
the development of insulin resistance. Insulin  vanitha.genetics@iadc.ac.in
resistance refers to when cells of the body
including the muscle, liver and fat cells fail Haridev
to respond to insulin eventhough adequate Scholar in M.Sc. Applied Genetics
amount of insulin is secreted by p-cells. In Indian Academy Degree College
fat cells, triglycerides are broken down to Autonomous
produce free fatty acids for energy; muscle Bengaluru, Karnataka, India
cells are deprived of an energy source and
liver cells fail to build up glycogen stores. To
maintain glucose homeostasis, it is important
to regulate the mechanism of insulin
synthesis and release. Defects in the
mechanisms results in metabolic imbalance
which leads to the development of T2DM. It
is characterized by chronic hyperglycaemia
with disturbances of carbohydrate, fat and
protein metabolism with its characteristic
symptoms like thirst, polyuria, blurring of
vision, weight loss and polyphagia. Present
day survey states that there are 77 million
people in India have Diabetes mellitus.
Researchers disclosed that this statistical data
will increase to 134 million by end of 2045
due to heredity and life style of the people.
Ayurveda is a Science of life. Presently
there is an ever-increasing demand for robust
research work on traditional medicine to
enhance the core competency of Ayurveda
without compromising its fundamental
principles. Since thousands of year’s
traditional Ayurvedic medicine has been
used to treat various human diseases
including diabetes. Many medicinal plants,
natural products and food additives are
potential treatments for diabetic control.
Hence, this chapter is intended to observe the
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( Abstract

Recent advancements in cancer research have led to improved methods for early detection,
prognostic monitoring, and innovative therapeutic interventions, resulting in a reduction in overall
mortality rates among cancer patients. The identification of crucial proteins, metabolites, and
miRNAs that play a significant role in the regulation and proliferation of cancer cells has
revolutionized the clinical approach to cancer treatment. The utilization of nucleotide sequencing,
gene targeting/editing, cell and tissue engineering, and bioinformatics has provided novel
perspectives in comprehending this multifaceted ailment. The promising treatment of various solid
tumors and hematopoietic malignancies has been attributed to metabolic alterations and immune
checkpoint inhibitors. This chapter presents a comprehensive survey of contemporary
advancements in cancer treatment. These include innovative therapies such as gene editing,
immunotherapy, and nanomedicine. The observed progressions have been attrlbutedfto a, reductlon

in mortality rates and instill optimism for the eventual eradlcatldr; ofcancer
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_ Abstract

This chapter takes the readers through a comprehensive journey through the multifaceted
landscape of cancer with insights into the fundamental differences distinguishing normal cells
from their malignant counterparts, exploring the intricate web of common and rare cancer types.
The discussion then extends to the intricate relationship between epidemiology and etiology,
unravelling the factors that shape cancer development across ages, genders, and lifestyles.
Additionally, the discussion encompasses molecular insights, unearthing the mechanisms behind
tumorigenesis, the fascinating world of cancer genomics, and the dynamic role of epigengtics and
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Abstract

Embarking on the dynamic landscape of oncology, this chapter navigates the interface between
emerging concepts and transformative advancements in cancer research. It delves into the intricate
symbiosis of viruses and cancers, spotlighting the diverse roles of small DNA tumor viruses, RNA
oncoviruses, and their diagnostic potential. Additionally, the discourse examines the evolving vistas
of cancer genetics, accentuating the significance of oncogenes and their interactions with gpergy
metabolism pathways. By traversing these complex dimensions, the chapter contrlbutes toam )

enriched understanding of contemporary oncobiological paradigms.
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Abstract

Cancer diagnostics and prognosis, propelled by cutting-edge technologies, navigates the evolution
from traditional methods to innovative approaches that revolutionize how we detect and predict
cancer. The discussion encompasses various facets of modern diagnosis, starting with fluid biopsy
and molecular profiling, which offer noninvasive insights into cancer’s molecular signatures. Next-
generation sequencing opens windows into the genetic landscape, facilitating personalized
treatment strategies. The role of MRI as a robust diagnostic tool is explored, while advanced sensing
systems like electrochemiluminescence (ECL) nanosensors and aptasensors present novel avenues
for early detection. Beyond diagnostics, the chapter delves into staging and grading, vital
components for prognosis. The significance of the TNM staging system is highlighted. As precision
medicine becomes central, these staging methods empower clinicians to tailor interventions and
anticipate disease progression accurately. This,exploratiqqyup@g,rgcores the c';;ii.ical roleof 2\
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Abstract

Radiation-induced gastrointestinal syndrome (RIGS) remains one of the significant limiting factors
in employing tumoricidal doses in the radiotherapy of intestinal malignancy. It also restricts the
endurance of casualties in an unplanned exposure to higher radiation doses. lonizing radiation (IR)
could affect various processes within exposed cells and specifically cause changes in gene
expression and interruption of cell cycle arrest, leading to immune imbalance and apoptotic cell
death. Emerging evidence points towards the significant role of epigenetic regulation and biological
processes induced by exposure to radiation in different types of cancers. Epigenetic systems, which
include DNA and histone alterations, bring about the heritable silencing of genes without an

alteration in their coding sequence. There is a great potential for the development of “epigenetic
therapies” that comprise inhibitors targeting enzymes that modulate epigenetic modifications,
specifically DNA methyltransferases and histone deacetylases, which have demonstrated promising
radiomitigative effects. In addition, as this process is reversible and accompanied by a plethora of
deregulated enzymes, inhibiting those histone-altering enzyme activities and modulating their
level has been thought of as a potential path for radiation injury treatments. This chapter provides
insight into the basic information of histone modification as well as modification of other key
proteins and its application in the radiation-induced gastrointestinal syndrome treatment, thereby
offering new potential targets for the treatment of radiation injuries.
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Chapter - 4

Unravelling the Microbial Symphony Within: A
Comprehensive Review of Gut Microbiota

Sidra Khousin, M.P, Sandhya and “a

Abstract

The gut microbiota is a complex ecosystem of microorganisms, including
bacteria, viruses, fungi, and archaea, that inhabit the human gastrointestinal
tract. This microbial consortium plays a crucial role in various physiological
processes and has gained increasing attention in recent years. The gut
microbiota's functions extend beyond digestion, contributing to nutrient
metabolism, immune system development, and protection against pathogens.
The balance and composition of gut microbiota are regulated by factors such
as diet, host genetics, and environmental influences. Disruptions in this
balance can lead to health issues. A diverse gut microbiota is associated with
better health outcomes. The links between microbiota diversity and conditions
like obesity, diabetes, and autoimmune diseases are discussed, with potential
therapeutic implications. External and internal factors, such as dietary choices,
antibiotic use, and stress, significantly impact gut microbiota composition.
Imbalances in the gut microbiota, known as dysbiosis, have been implicated
in a range of diseases, including inflammatory bowel disease, allergies, and
mental health disorders. Understanding the composition, functions, and
regulation of the gut microbiota provides opportunities for innovative
therapeutic interventions. Future research holds promise for advancing our
understanding of the gut microbiota's role in health and disease. This
comprehensive review article offers insights into the gut microbiota, providing
a foundation for future research and therapeutic developments.

Keywords: Gut microbiota, microbial diversity, host-microbiota interaction,
dysbiosis, gut-brain axis

Introduction

Microbiome refers to the collective genomes of the microorganisms in a
particular environment, and microbiota is the community of micro organisms
themselves. The human gastrointestinal system contains 100 trillion
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Introduction

Given the convergence of prevalent ecological, socioeconomic, and
demographic conditions, India unaccountably suffers from the burden of
infectious diseases. It is critical to explore for new medications because the
prevalence of multidrug resistant infections has significantly decreased the
efficacy of current antibiotics and the future of antimicrobial treatments is still
unclear. Opportunistic fungal infections are spreading more quickly worldwide.
Despite the availability of a wide variety of medications for their treatment,
invasive fungal infections are of great concern for people since they are linked
to a high mortality rate that frequently exceeds 50%. Due to this, there is an
ongoing and urgent need to find new antimicrobial agents with unique
chemical structures and modes of action. Globally, the clinical Candida species
that causes candidemia continues to be the most important source of
opportunistic mycoses. The invasive fungal infections (IFI) with the highest
prevalence are invasive candidiasis and candidemia. Despite the fact that
Candida albicans predominates among all Candida species, new findings
indicate that non-albican species, such as Candida tropicalis, Candida
glabrata, and Candida parapsilosis are increasingly producing invasive
infections, particularly in immune-compromised individuals. Among the non-
albican species of Candida that are responsible for these nosocomial infections,
Candida tropicalis and Candida glabrata are reported to be the most prevalent.
Candida tropicalis and Candida glabrata were frequently found in bone
marrow transplant recipients who were neutropenic, as well as in nosocomial
UTI cases, meningitis-causing pathogens, and infections in cancer patients. The
ongoing development of multi-drug resistant (MDR) fungus strains has forced
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Abstract

Progesterone is a steroid hormone that plays a vital role in various physiological
processes in both males and females. Progesterone primarily produced in the ovaries
of females and the testes and adrenal glands of males, holds a prominent position in
the field of endocrinology due to its multifaceted nature and widespread implications.
Originally recognized for its involvement in reproductive functions, progesterone
has been found to exert a wide range of effects beyond reproduction, including
neuroprotective, anti-inflammatory and immunomodulatory actions. In the realm
of reproduction, progesterone is essential for successful pregnancy. It prepares the
endometrium for implantation, supports the maintenance of pregnancy by inhibiting
uterine contractions, and facilitates the development of the mammary glands for
lactation. Furthermore, progesterone plays a pivotal role in regulating the menstrual
cycle and is intricately involved in the process of ovulation. The broad implications of
progesterone opens up avenues for therapeutic interventions and sheds light on the
complex interplay between hormones and diverse physiological process. This chapter
provides a comprehensive overview of the multifaceted role of progesterope across
various physiological systems and highlights its therapeutic potentialy ' 7.~
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Abstract

Biomedical engineering is emerging as a
unifying bridge between two evolving fields,
medicine and engineering. It has been
instrumental in combatting diseases and ailments
by advancing tools like biosensors, biomaterials,
computational imaging, and artificial
intelligence. These technologies empower
medical professionals in their research,
diagnosis, and treatment efforts. This chapter
highlights the pivotal role that technological
advancements in medicine have played in
shaping the modern healthcare system and
underscores the contributions of biomedical
engineers within the healthcare delivery system.
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Biomimetic nanomaterials, bioprinting
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Abstract

Fingerprints play a crucial role in recognizing criminal suspects. In general, the acquired fingerprints are sometimes accom-
plished in bad resolution with background noises, thus making it hard for the forensics to process the matching. To recog-
nize fingerprints, many top-notch methods were available. Owing to the poor resolution of the images, the majority of the
prevailing approaches lack accurate matching of the fingerprints. To overcome this difficulty, a dominant approach named
the fingerprint recognition model utilizing Improved Firebug Swarm Optimization (IFSO) and tanh-based Fuzzy activated
Neural Network (tFNN) is proposed in this paper. Also, effective IFSO and tFNN are implemented in the research approach
to perform Feature Se lection (FS) and classification, correspondingly. This model was tested with FCV2002 dataset with 4
folders, namely DB1, DB2, DB3, and DB4. The proposed model’s efficient performance was demonstrated by the simulation
results. The Fingerprint Images (FIs) are effectively classified by the proposed model with low error. The proposed model’s
accuracy, specificity, and sensitivity were 12%—200%, 25%—7%, and 25%—75%, respectively higher when compared to the

prevailing approaches.

Keywords Fingerprint recognition - Improved firebug - Swarm optimization - Fuzzy activated - Neural network

Introduction

Since the fingerprint is easy to collect, analyze, and clas-
sify, it is the most widely utilized biometrics in person
identification [1, 2]. Numerous persons’ fingerprints are not
unique; also, no two persons have similar fingerprints. The
fingerprints never change throughout the age of the person
as they are more unique than DNA. The twins cannot have
similar fingerprints even though they can share similar DNA
[3]. As exhibited in Fig. 1, the fingerprints are categorized
into 3 classifications, such as roller fingerprints, plain fin-
gerprints, and latent fingerprints. As per Tan and Ban [4],
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the fingerprint has a pattern of ridges and valleys on the
surface of the fingertip. Minutiae are the crosspoints and
endpoints of the ridges. Figure 2 presents the endings of
minutiae and bifurcation. A ridge point in which a ridge
bifurcates into two ridges is termed bifurcation. It is exten-
sively accepted that the pattern of minutiae of every single
finger is found to be unique; also, it does not alter over the
lifetime. A good quality fingerprint typically encompasses
40 to 150 minutiae [5]. The fingerprints have been regarded
as a good and secure biometrics. Confirming or refusing if
a scanned fingerprint belongs to a particular person or not
is the process of fingerprint recognition. The rising com-
mercial applications and the number of civilians who rely
on fingerprint-centric identification result in an enormous
fingerprint database. It is computationally time-consuming
to match specific fingerprints stored in the database. Fur-
thermore, the fingerprints’ manual observation is inclined
to inconsistency and could prompt errors [6].

The automatic verification of similarity between sev-
eral fingerprints without the intervention of human par-
ticipants is called the Automatic Fingerprint Recognition
System (AFRS), which encompasses two phases, namely
the enrolment and recognition phase. The person registers
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Chapter - 4

Unravelling the Microbial Symphony Within: A
Comprehensive Review of Gut Microbiota
Sidra Khousin, M.P. Sandhya and Dr. S. Anu Kiruthika

Abstract

The gut microbiota is a complex ecosystem of microorganisms, including
bacteria, viruses, fungi, and archaea, that inhabit the human gastrointestinal
tract, This microbial consortium plays a crucial role in various physiological
processes and has gained increasing attention in recent years. The gut
microbiota's functions extend beyond digestion, contributing to nutrient
metabolism, immune system development, and protection against pathogens.
The balance and composition of gut micrabiota are regulated by factors such
as diet, host genetics, and environmental influences. Disruptions in this
balance can lead to health issues. A diverse gut microbiota is associated with
better health outcomes. The links between microbiota diversity and conditions
like obesity, diabetes, and autoimmune diseases are discussed, with potential
therapeutic implications. External and internal factors, such as dietary choices,
antibiotic use, and stress, significantly impact gut microbiota composition.
Imbalances in the gut microbiota, known as dysbiosis, have been implicated
in a range of diseases, including inflammatory bowel disease, allergies, and
mental health disorders. Understanding the composition, functions, and
regulation of the gut microbiota provides opportunities for innovative
therapeutic interventions. Future research holds promise for advancing our
understanding of the gut microbiota's role in health and disease. This
comprehensive review article offers insights into the gut microbiota, providing
a foundation for future research and therapeutic developments.

Keywords: Gut microbiota, microbial diversity, hosi-microbiota interaction,
dysbiosis, gut-brain axis

Introduction

Microbiome refers to the collective genomes of the microorganisms in
particular environment, and microbiota is the community of micro organisms .
themselves. The human gastrointestinal system contains 100 trillion
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Abstract

Silvervoxide nanoparticles (AgO NPs) were synthesized by solid state combustion technique
with AgNOg3 as a precursor and cow dung cake and cow urine as fuel. XRD results exhibit
prominent peaks at 28°, 32°, 46° respectively indicating the AgO nanoparticles in cubic phase.

Furthermore structural elucidation through Rietveld refinement has confirmed the existence

-ggdg nanopartlcles thereby indicaling the formation of silver oxide nanoparticles. UV-Vis-NIR
PR ( \
sulfs are }pdlcatlve that that the silver nanoparticles have exhibited a strong SPR peak at 435
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Abiotic Stress Management through Elemental
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Sudhakar Srivastava and Vartika Jain
Banaras Hindu University

Kritika Sinha Nigam
Indian Academy Degree College

CONTENTS

L1 Introduction......ceeeeeeereveeeressereseesisretsiosssssneees

SHIS

1.2 Heavy Metal Stress .....
1.3 Salinity Stress..........

1.4 Drought Stress.........occerecemmmiinrornnnmsernrnnecnans
1.5 Heat (High Temperature) Stress.

REFErenCes....ccvcvvvvirreeers sttt snee e veas

1.1 Introduction

Stress is any factor, biotic or abiotic, that exerts pressure on
individual plant or community causing it to deviate from
normal system functioning and alters its growth and devel-
opment (Rhodes and Nadolska-Orczyk 2001). The plant life
is dependent on its interactions with environment, including
individual components of soil, water and air. Since plants are
static organisms, when components of the environment like
temperature, elemental concentrations and water availability
are beyond the optimum rangc, they suffer from stress as they
cannot move/migrate to another place of optimum conditions.
The well-known abiotic stresses include salinity, drought,
extreme temperatures and metal(loid) concentrations. Abiotic
stresses interfere with various physiological processes, affect
biochemical machinery and alter molecular functions to
alter the growth and metabolic activities of plants leading to
reduced biomass accumulation and yields. Today’s increasing
demand for crop products has led to the requirement of man-
agement-of crop growth by the available resources effectively
(Ahmed 2020).

Nevertheless, owing to continuous exposure to one or other
type of abiotic stress during its life cycle, plants have devised
several defense strategies to effectively cope with the stresses
and grow and reproduce. These strategies can operate tempo-
rarily for a specific duration causing short-term modifications,
such as to tackle extremes of temperature during summer
and winter, respectively. On the other hand, to tackle lifelong
stresses, like in salinity-affected area or to low water availabil-
ity in a desert, plants have adapted themselves with develop-
ment of new or modified organs and physiological mechanisms

-
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(Tester and Bacic 2005; Pandey ct al. 2017). Root growth or
root architecture is a common feature that shows changes in
response to a lot of abiotic stresses. In the case of drought con-
ditions, root grows profusely to increase the surface area and
root hairs for water uptake (Pavia et al. 2019). For metalloid
stress like arsenic (As), the growth of roots may be reduced or
specifically altered with induced growth of lateral roots or root
hairs 50 as to reduce As uptake (Srivastava et al. 2021). The
production of reactive oxygen species (ROS) as a byproduct
of oxygen-dependent metabolism is a normal process. In fact,
there are several pro-oxidant cnzymes, which produce differ-
ent ROS in their reaction, and these enzymes have a crucial
role in normal plant growth (Grob et al. 2013). However, in
the presence of most of the abiotic stresses, the production and
quenching of ROS are disturbed and levels of ROS increase
rapidly. ROS are highly reactive and can interact with pro-
teins, lipids and DNA to start chain reaction of radicals and
disturb structural features of cell (Mittler 2017). To fine-tune
the ROS levels, plants are equipped with several enzymes and
molecules having antioxidant functions. These include super-
oxide dismutase (SOD), enzymes of Asada-Halliwell pathway
[ascorbate peroxidase (APX), dehydroascorbate reductase,
monodehydroascorbate  reductase, glutathione reductase
(GR)), catalase (CAT) and peroxidases among enzymatic anti-
oxidants and ascorbic acid (ASA), glutathione (GSH), carot-
enoids, proline, phenolics etc. among molecular antioxidants
(Alscher et al. 2002; Shigeoka et al. 2002; Kovacik et al.
2011; Srivastava et al. 2016a; Awasthi et al. 2018). Another
important feature of stresses is the reduction in photosynthetic
efficiency due to altered gaseous and water vapor exchange
that may be caused by stomatal closure or due to effects on
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Abstract

As the global population continues to grow and dietary patterns shift towards higher
protein consumption, traditional meat production faces mounting challenges. Lab-
grown meat, a cutting-edge technology that allows meat to be cultivated in controlled
laboratory settings, offers a promising solution. This article explores the emergence
and potentlal of lab-grown meat as a sustamable and eco-friendly alternative. Lab-
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Endophytic Bacteria in Stress Tolerance of Agricultural
Plants: Diversity of Microorganisms and Molecular
Mechanisms

Monisha lyappan, Shashank V, Harish KR and Ranjith Kumar GS

Abstract

A class of endosymbiotic bacteria known as bacterial endophytes is
common among plants. A wide variety of bacterial taxa and host plants are
involved in the connection of endophytic bacteria with plants. Focusing on
the most recent findings acquired via metagenomic analysis, the present
study provides an overview of the taxonomic makeup of the bacterial
endophytes found in typical agricultural crops. The function and structure of
the soil and endophytic microbial populations are significantly influenced by
the endophytic microbiome, which is a component of the larger soil
microbial community and is susceptible to dircct or indirect cffccts of
agricultural practices. In order to assure plant productivity and the quality of
agriculture products, it is crucial to utilize agricultural techniques that
preserve the natural variety of plant endophytic bacteria. On the other hand,
it has been demonstrated that the endophytic microbiome itself has several
impacts on the host plant, including the modification of pathways involved
in phytohormone signaling, metabolic activity and plant defense responses.
It has been shown that these effects could aid in the adaptation of plants to
biotic or abiotic stressors. Consequently, using endophytic bacteria to boost
disease resistance or crop performance under stress circumstances including
cold, drought, salt and heavy metal pollution offers a significant opportunity
for sustainable agricultural production.

Keywords: Diversity of endophytes, molecular analysis, secondary
metabolites, phytohormones, biotic stress

Introduction

Throughout history, agricultural output intensification has been essential
for sustaining population growth (Ellis ef al., 2013). Agricultural expansion
has been substantially achieved during the last century through crop
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Plantibodies and their Applications as Biopharmaceuticals
Shashank V, Anusha KP, Adhikari Pavan Kumar and Monisha Iyappa

Abstract

The production of antibodies, a vital component of the vertebrate
immune system, is now possible by introducing genes from animals or
humans that code for antibodies into plants. The plant-derived antibodies,
also known as plantibodies, work in a manner similar to that of mammalian
antibodies. Compared to other techniques of producing antibodies, the
manufacture of plantibodies has a number of benefits, including inexpensive
production costs, a high antibody yield, a short time commitment, etc. As a
result, plants are increasingly being accepted as green bioreactors. Trials for
scveral plantibodics arc under underway. Plantibodies arc frequently
produced using agricultural products like tobacco, tomato, potato, soya bean,
alfalfa, rice and wheat. Numerous techniques, including the standard
approach, the cell tissue culture method, breeding and sexual crossing,
transgenic seeds, targeting and compartmentalizing, are used for producing
these plantibodies. Plantibodies are currently employed in medical research
to treat inflammatory illnesses, malignancies and immunological disorders as
well as to make vaccines and for diagnostic purposes. The manufacture and
use of plantibodies, as well as the numerous categories of therapeutic
antibodies produced in transgenic plants, are highlighted in this article.

Keywords: Plantibodies, production, purification, therapeutic applications

Introduction

¢

Immunoglobulins, or antibodies, arc a class of intricate glycoprotcins
made by B-lymphocytes and found in the serum as well as tissue fluids of
primates. They build up the humoral portion of the adaptive immune system
and are able to recognize and bind to particular target antigens on infections
or their toxic substances. Antibodies can be employed for a range of
purposes, including the diagnosis, prevention, and therapy of illness
(Andersen et al., 2002), because of their unique and specialized binding
ability. When a pathogen cnters a vertcbrate host, B-lymphocytes produce
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Chapter - 6

Transplantation Immunology: Mechanism of Graft
Rejection, Transplantation of Solid Organs and Bone
Marrow

Monisha Iyappan, Shashank V, Joyce Madalene and Raksha R

Abstract

The major histocompatibility complex (MHC) of humans was identified
in 1967, and since then, the area of organ and tissue transplantation has
advanced significantly. It has been demonstrated that grafi acceptance is
significantly increased when the MHC antigens of the donor and recipient
are matched. The functions of the various immune system parts in the
acceptance or rejection of transplants and in graft-versus-host disease have
been elucidated. These elements consist of immune cell surface chemicals,
antibodics, antigen-presenting cells, helper and cytotoxic T-cell subsets,
signaling systems, and the cytokines that they produce. The effectiveness of
organ transplantation has been significantly impacted by the discovery of
pharmacologic and biological therapies that inhibit the alloimmune response
and graft rejection. Combinations of these substances have a synergistic
cffect that results in lower immunosuppressive medication dosages and less
toxicity. The kidneys, liver, heart, lung, and bone marrow are among the
solid organs for which reports of a sizable number of successful transplants
have been made. For many of these ailments, bone marrow transplantation
has replaced other treatments for hematological illnesses, notably for
primary immunodeficiency and hematological malignancies.

Keywords: Transplantation immunology, mechanism of graft rejections,
solid organs, bone marrow )

Introduction

The desire to perform transplants is fueled by the knowledge that several
diseases can be cured by the donation of a healthy organ, tissue, or cells from
one person (the donor) to another individual who requires the transplant (the
recipient or host). Transplantation is defined in immunology as the process
of transferring cells, tissues, or organs from one site to another (Platt, 2010).
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Embarking on the dynamic landscape of oncology, this chapter navigates the interface
between emerging concepts and transformative advancements in cancer research. It
delves into the intricate symbiosis of viruses and cancers, spotlighting the diverse roles of
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Abstract: 22.5 Li,03~(20-x) ZnQ-57.5B20:— xSuCls (x = 0, 0.5. 1) glasses were synthesized using
the conventional melt quench technique. Glass composition with larger concentration of lithium
oxide exhibits excellent transport properties. Introducing intermediate element like zinc into the
matrix will lead towards slight modification in structure by not varying much in its intrinsic
properties. Thus, incorporation of Sn as dopant into the matrix has tailored the physical and optical
properties of glasses. In this study, it is interesting to note that, the density of the glass has reduced
for 0.5 mol % SnCl; in the matrix and on the contrary, the density of glass was found to be increased
for the SnCl; with 1 mol % concentration. It indicates that, there could be a possibility of slight
modification in the structure of glasses which eventually leads towards tuning of the optical bandgap
due to existence of Sn.

1. Introduction
Glass is an inorganic non-crystalline solid that is often transparent, hard, brittle, and
chemically inert. Glass find its applications in variety of fields like optics, architecture,
medical, house wares etc[1-3]. Borate glass network consists of BO; and BOj structural
units and the combination of these units gives rise to di, tri, tetra, and penta borate groups
in glass network[4,5]. Borate glasses have many advantages over silica glasses and soda-
lime glasses like lower melting and softening temperature[1,6], better thermal shock
resistance, chemical durability and higher electric resistivity[1]. Li>O in B203 network
modify the host structure through the transformation of the structural units of the borate
network from [BO4]} to [BOs] with the creation of non bridging oxygen(NBO) which forms
more ionic bonds which results in higher ionic conductivity and refractive ‘index
values[5,7] and also results in the decrease of optical energy band gap for both direct and
indirect band gap[8]. Addition of transition metals in borate glasses has shown great
potential in technological applications like electrooptic, electronic, electrochemical devices
and radiation dosimetry[9—-12]. Addition of zinc to lithium borate glass will increase the
strength and enhance the electron emission[11]. Presence of zine in lithium borate glasses
can alter or increase the glass transition temperature[ 13], thermal expansion coefficient and
density. SnO: is a semiconductor material, and its incorporation into borate glasses
improves their electrical conductivity which has very important applications in sensors,
optoelectronic devices, and solid state batteries[14].SnO: acts as a network modifier and
also as network former in borate glasses[15]. This work discusses about the physical and
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Authors
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Abstract

Even with the emergence of hypoglycaemic drugs, diabetes mellitus remains one of the
major endocrine and metabolic disorders, affecting approximately 10% of the global
population. It stands among the top five global causes of death. Type Il diabetes has been
managed by using a variety of plant extracts. Due to the side effects of taking insulin and
oral hypoglycaemic drugs, patients are growing more and more interested in natural
products with antidiabetic properties. Ancient societies made widespread use of
Catharanthus roseus (C. roseus) and other herbal plants as therapeutic therapies to treat
Type-II Diabetes mellitus. C. roseus extract has been demonstrated in several tests to
dramatically lower blood glucose levels. Studies examining the genetic make-up of people,
animals and cells have shown that Protein Tyrosine Phosphatase-1B (PTP-1B} is an enzyme
that functions as a negative regulator of the insulin signalling pathway by removing
phosphate groups from certain tyrosine residues on insulin receptor substrates (IRS). PTP-1B
inhibitors have been examined in an effort to boost glucose metabolism and insulin
sensitivity. This study focuses on the alkaloid which exhibits the most potent activity in
hampering PTP-1B and less cytotoxicity in overseeing the insulin signaling pathway. It also
uses Auto Dock bioinformatic tools for demonstrating the mechanism of potential inhibitory
activities of four alkaloids of C. roseus in the active sites of PTP-1B, namely vindoline I,
vindolidine II, vindolicine III and vindolinine IV.
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1.1 Introduction

Stress is any factor, biotic or abiotic, that exerts pressure on
individual plant or community causing it to deviate from
normal system functioning and alters its growth and devel-
opment (Rhodes and Nadolska-Orczyk 2001). The plant life
is dependent on its interactions with environment, including
individual components of soil, water and air. Since plants are
static organisms, when components of the environment like
temperature, elemental concentrations and water availability
are beyond the optimum range, they suffer from stress as they
cannot move/migrate to another place of optimum conditions.
The well-known abiotic stresses include salinity, drought,
extreme temperatures and metal(loid) concentrations. Abiotic
stresses interfere with various physiological processes, affect
biochemical machinery and alter molecular functions to
alter the growth and metabolic activities of plants leading to
reduced biomass accumulation and yields. Today’s increasing
demand for crop products has led to the requirement of man-
agement of crop growth by the available resources effectively
(Ahmed 2020).

Nevertheless, owing to continuous exposure to onc or other
type of abiotic stress during its life cycle, plants have devised
several defense strategies to effectively cope with the stresses
and grow and reproduce. These strategies can operate tempo-
rarily for a specific duration causing short-term modifications,
such as to tackle extremes of temperature during summer
and winter, respectively. On the other hand, to tackle lifelong
stresses, like in salinity-affected area or to low water availabil-
ity in a desert, plants have adapted themselves with develop-
ment of new or modified organs and physiological mechanisms

TRNANY 10N 1AM HA™IO YO 2O ey

.................................................................................................

(Tester and Bacic 2005; Pandey et al. 2017). Root growth or
root architecture is a common feature that shows changes in
response to a lot of abiotic stresses. In the case of drought con-
ditions, root grows profusely to increase the surface area and
root hairs for water uptake (Pavia et al. 2019). For metalloid
stress like arsenic (As), the growth of roots may be reduced or
specifically altered with induced growth of lateral roots or root
hairs so as to reduce As uptake (Srivastava et al. 2021). The
production of reactive oxygen species (ROS) as a byproduct
of oxygen-dependent metabolism is a normal process. In fact,
there are several pro-oxidant enzymes, which produce differ-
ent ROS in their reaction, and these enzymes have a crucial
role in normal plant growth (Grob et al. 2013). However, in
the presence of most of the abiotic stresses, the production and
quenching of ROS are disturbed and levels of ROS increase
rapidly. ROS are highly reactive and can interact with pro-
teins, lipids and DNA to start chain reaction of radicals and
disturb structural features of cell (Mittler 2017). To fine-tune
the ROS levels, plants are equipped with several enzymes and
molecules having antioxidant functions. These include super-
oxide dismutase (SOD), enzymes of Asada-Halliwell pathway
[ascorbate peroxidase (APX), dehydroascorbate reductase,
monodehydroascorbate  reductase, glutathione reductase
(GR)], catalase (CAT) and peroxidases among enzymatic anti-
oxidants and ascorbic acid (ASA), giutathione (GSH), carot-
enoids, proline, phenolics etc. among molecular antioxidants
(Alscher et al. 2002; Shigeoka et al. 2002; Kovagik et al.

'2011; Srivastava et al. 2016a; Awasthi et al. 2018). Another

important feature of stresses is the reduction in photosynthetic

efficiency due to altered gaseous and water vapor exchange

that may be caused by stomatal closure or due to effects on
\9 /// .
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The word"problotlcs" is a Greek word that means "for life" Probiotics were described bvy“anﬂ'exﬁert panel FAO
(Food and Agricﬁiture Organisation) and WHO commissiond as "live micro-organisms" which, when provided
in sufficient ;;roportions, impart a health benefit on the host. The bacterial genera Lactobacillus,
Bifidobacterium, Escherichia, Enterococcus, Bacillus, and Streptococcus are the most frequently employed in
probiotic formulations. 'Additidnally, some Saccharomyces-related fungal strains have been utilised. Eli
Metchnikoff, the 1908 Nobel Prize’ laureate, proposed that the long life of Bulgagan )aeasants was due to their
consumption of fermented milk prods.icts which is when the idea of probio 1es\)§1’s merged Lilly and Stillwell
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