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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 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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Chapter - 2

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
several plantibodies are under underway. Plantibodies are 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, are a class of intricate glycoproteins
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 enters a vertebrate host, B-lymphocytes produce
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antibodies that can bind to antigens on the pathogen's surface in order to
destroy and eradicate the infection (Chadd ef al., 2001). A constant area
(found on the heavy chain) on the antibody defines the class and subclass of
the antibody. The binding region on the antibody varies based on the
conformation of the antigenic determinant (i.e. epitope) on the antigen to
which it will bind (Fischer et al., 2000). In order for several non-covalent
bonds to form at once when the binding region of an antibody (also known
as the paratope) combines with the corresponding antigen, there must be
suitable atomic groupings on opposing parts of the antigen and antibody
(Roitt et al., 2001).

Failure of B-cell function, as seen in X-linked agammaglobulinemia or
improper T-cell signals to B-cells, as seen in hyper-IgM syndrome, common
variable immunodeficiency and transient hypogammaglobulinemia of
infancy, are two possible causes of defective antibody responses that
increase susceptibility to pyogenic infections (Roitt et al., 2001). Then, this
antibody might be separated purified, and used to treat infections in various
hosts. Thus, with the development of recombinant antibody technology,
optimism for an accessible cure for conditions like diabetes and cancer was
sparked (Morrison et al., 1984). Though scientists were able to generate the
antibodies, the procedure proved out to be highly expensive, and hopes for a
low-cost treatment for terminal illnesses appeared to vanish (Marks., 2012).

More significantly, the effectiveness of the antibodies was impacted by
several substances, making purifying the antibodies difficult. Mammalian
antibodies may also include infections that are harmful to humans (Brodzick
et al., 2006) or they may be recognized as foreign by the human immune
system and result in a rejection reaction (Wycoff., 2004). As a result, it soon
became apparent that using animal antibodies to cure illnesses was not the
ideal choice. For instance, despite Hu-E16's potential as a prophylactic and
therapeutic for West Nile virus or other infectious diseases, their use may be
constrained by the high production costs and scalability connected to
mammalian-cell culture production systems. Furthermore, the therapeutic
potential of biological pharmaceuticals may never be attained if their
production costs are too high for resource-constrained healthcare systems.
Therefore, the creation of manufacturing systems for biological treatments
that are affordable, scalable and secure is urgently needed (Lai et al., 2010).
One of the most promising approaches for producing proteins and other
biological substances, such as antibodies and vaccines, is the use of
transgenic plants, which contain a gene or genes (referred to as the
transgene) that have been genetically inserted.
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Introduction:

The term "biofilm" describes aggregates of complex, sessile communities of bacteria that
are either directly embedded in an extracellular matrix or adhering to a surface. Bacteria are
flexible to adverse environments and resistant to antibacterial treatments because of the biofilm
matrix that surrounds them. Additionally, a variety of chronic illnesses are brought on by
biofilms, and it is now extremely challenging to effectively treat them as a result of the rise in
bacterial antibiotic resistance (Roy ef al., 2018). Biofilm formation is linked to 65 percent and 80
percent of all microbial and chronic disorders, respectively, according to the National Institutes
of Health (NIH) (Jamal ef al., 2018). About 50% of Hospital - Acquired Infections remain
contained within patients by indwelling medical devices such as cardiac pacemakers. catheters,
dentures, joint prosthesis, contact lenses, and prosthetic heart valves (Piozzi ef al., 2013: Wu et
al., 2014a). Such foreign substances provide a perfect surface for bacteria adhesion. Thus, the
presence of implants causes a considerable rise in biofilm production. In many circumstances,
antibiotics such as imipenem. colistin, etc. can merely diminish biofilms but not remove them
completely. This is not able to attain the lowest antibiotic concentration in vivo due to their
toxicity and side effects. As a result of the increasing MBC and MIC values for biofilms
bacterial cells, antibiotic therapy has become less effective (Roy ef al., 2018). Biofilm is to
blame for a variety of problems, including water and food contamination, bio-corrosion, and
drug-resistant diseases. Aside from management concerns, biofilms are difficult to diagnose
caused by a lack of biofilm-specific markers and non-destructive scanning methods.

Biofilm formation

The notion of biofilm is invented (Marshall et al, 1971) and further described by
Fletcher, Costerton, and Characklis, “Biofilm is the unique pattern of growth in the life cycle of
microbes that provides specific properties, advantages and higher level of organization to the
free-living bacterial cells during colonization”(Flemming & Wuertz, 2019). The definition of
biofilm is much improved by Flemming and Wuertz (2019). biofilms are collections of separate
sessile cells that divide to produce smaller clusters, microcolonies, and bigger amounts. A
multilayered heterogeneous microbial mat only has direct contact between the film underneath

the biofilm and the substrate. Biofilms are widely employed in a wide range of biotechnological
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Abstract- Digital technology has quickly transformed the
PRC’s economy over the past decade, especially in areas
of e-commerce and digital finance .In many ways, digital
technology changes the model of economic process, as it
enlarges business scale, increases economic effectiveness,
improves user experiences, reduce functional costs, and
controls financial risks. Digital technology served as an
important financially viable preservative during COVID-
19, by faithfully tracking down confirmed contaminated
cases, moving a lot of economic activities online and
issuing function coupons by restricted governments. These
not only enabled the PRC to be the first to come out of the
pandemic and to accomplish remarkable V-shaped
recovery, but also with 5G and other technological and
infrastructural development, the digital economy in the
PRC will likely grow more speedily in the coming years,
bringing about more primary changes. However, the
establishment will also need to address wider range of
policy issues to guarantee the smooth development of the
digital economy, with the self-control of the data
divergence problem, safety of individual lights, and
guideline of platform behaviour.

Keywords: digital technology, digital economy, COVID-
19, PRC.

|. INTRODUCTION
The COVID-19 epidemic has led to revised growth
forecasts for the global economy. Every portion of our lives
has been precious by the outbreak. Its collision on
economic interest group is enormously broad: from
considerably diminished purchaser unlimited spending to a
freeze on business performance including capital budgets,
hiring, and a decline in everything but fundamental
efficient costs. Even so, it is clear that under the existing
conditions some businesses may become more eritical to
our lives and could face an enlarge in demand, such as in
the holder of mlprmation and communication
technology
During tl
become &

igital technologies have
nectivity facilitating the
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more than forever earlier than. As cities and countries have
been asking the population to stay at home, more people
have turned to their computers and smart phones as a
lifeline and tools to replacement their in-person activities
online. Some of the habits may prolong in the ‘“new
normal”- or at least awaiting a long-term solution to the
present challenges, such as a vaccine, is found. Hence, the
need to access a responsible digital infrastructure has
become all the time more important, and certain aspects of
ICTs are important in a period of separation, such as
increased ICT opportunities from tele-work, tele medicine,
food delivery and logistics, online and contactless
payments, remote learning and entertainment.

In line with this, the International Telecommunication
Union (ITU) gathered leading ICT economic experts to
exchange views on the latest search and analysis on: The
economic impact of COVID19 on digital infrastructure.
The contribution of the said infrastructure to building
social and economic resilience in the context of the
pandemic.

The following paper provides a summary of the responses
to the survey, along with their comments over the course
of the committee and references to the research conducted
to date. The findings and conclusions provide a concise and
actionable report of potential initiatives within the digital
economy space to increase social and economic flexibility.

THE IMPACT OF COVID-19 ON DIGITAL
INFRASTRUCTURE

A most important eagerness for assessing this issue was to
distinguish how telecommunication network cut off
performed in the face of the pandemic-triggered lockdown.
Along those lines, even if networks performed correctly,
could we identify any potential points of failure to be

considered in future planning? One more nervousness that

triggered the need to deal with the material of smash into

on digital infrastructure was to recognize whether the

financial intermission caused by the pandemic was going

to have an impact on the rate of exploitation of advanced

telecommunication ILLPRm'c*mE\ 5G and FITx.
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Abstract- The companies have been using customary
means of publicizing by giving away leaflets, dispensing
fliers or advertising in magazines. The customary means of
marketing is accepted to be successtul. We may be
supervised in the wrong direction, but there’s no technique
to tell. Unlike outdated marketing, digital marketing has
alleviated the way of doing corporate. Digital marketing is
the act of encouraging and selling products and amenities
by leveraging Online Promotion tactics such as Email
Marketing, Social Media Marketing. Digital marketing lets
you quantity results. It allows us to make marketing
decisions based on facts and figures, moderately than
taking it instinctively. On the other hand, the contagion
outbreak has exaggerated the business worldwide
significantly. So the businesses are charming more reliant
on digital approach. Companies are also now finding
themselves in the situation of losing millions from side to
side cancelled events and sequencers which they had
programmed for the year 2020. They can’t claw back the
hours of time and disbursement they had spent on trainings,
but assurance and flexible invalidation policies will leave
them with a presentation budget to redistribute them with
the upcoming publicizing plan. This Paper delves into
Impression on  Digital Marketing during pandemic
outbreak Covid-19, had adapted to a change and held
themselves during this contagion. The report focuses on the
prominence of Digital Marketing for organizations to
employ with their customers yet again.

Keywords : Digital Marketing, , Social Media Marketing,
Email Marketing, Covid-19

I. INTRODUCTION
Coronavirus 1s a new ailment that causes problems to
humans. There are an accumulative number of people
exaggerated by illnesses caused by the communal cold. The
director of Covid 19 concluded that these forms of health

& recession. The computer establishment is using
hdvanced technologies
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in order to raise its upended as it is seeking out
decentralized decision-making to increase its productivity.
In these times, all establishments should make this change
as quick and as operative as possible as this can greatly
affect shopper and industry behavior. Recently,
organization and human resources (HR) sector have
protracted research and studies into the focuses of Covid
19,

According to a new survey of corporations, the businesses
are concerned with their sales but most managers are more
absorbed in watching their results rather than taking action
If mandate rises, it will impact executives profits. This
pandemic would transmute the international economic
scheme. Viral marketing of digital promotion tactics have
also prejudiced customer behavior. This article discusses
the status quo of digital publicizing crisis and Islamic
promoting crises. A presenting agency is impending its
customers based on their mvolvements, Annual location
revenues in Covid 19 will continue to grow. It is a
experiment for all sectors, but particularly for the evidence
sector.

Il. THE IMPACT OF COVID-19 ON TECHNOLOGY:
CONTIGENT EFFECT OF WORKPLACE
ANXIETY IN THE WFH SELLING
ENVIRONMENT

The sudden shift to work from home (WFH) after the
origination of the COVID-19 deadly disease has permanent
abundant sales organization underprepared and well-
resourced to combat nascent challenge. The WFH array
impact salespeople and sales organization. Given the
astonishing nature of the COVID pandemic and how
unsuspecting salespeople and sales organizations were to
transaction with it, this study is one of the first study that
credentials the impact of WFH situations on salespeople.

In just a few months’ time, the COVID-19 catastrophe
has brought about years of transform in the way company
in all sectors and region do big business. The share of
digital or digitally enable products in their assortment has

accelerated by an cﬁR&HGIRAL years. Nearly all
responddndianuAcadensy,Regree Collegs
Autonemous
Hennur Cross, Kaltyan Nagar
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‘While walking down the lane opposite to forum mall which is till now one of -
my favourite places to hang around with friends, especially during evening
times when the crowd is trying to settle down itself, looking for a space to |
calm themselves after their busy schedules. Well, the most interesting part is
the festive scason was in the air. Yes! without keeping this a furthersurprise it
was the season of white Christmas, though we didn't have snowflakes around
yes the evening fog and white sprinkles on the cake sure did!

Meanwhile, we decided to fill our stomachs with abon appetite and celebrate
the eve. To my surprise, | encountered a dazzling restaurant next toapopping ~—
café, that caught my eye. We walk in without any dilemma in our minds and
made this our first choice. The first thing that caught my attention is the garoma around the place and
without much struggle, we gotour table. Running my head around, [ was
overwhelmed to see the crowd busy ordenng multi dishes from the
menu card. Thcmstanmﬂt was quite oceupied. taking orders and making
the host feel more comfortable by suggesting them unigue alternatives
to taste,

The ambiance is exotic with dﬂssyﬁmch adding to its colourful glittery
hghts Ihntmcput to be more atiractive. The : *:eaung arrangement is well

in Bengaluru. Sharief Bhai set a benchmark fi
‘through their delicacies.

To my surprise, | meet the home-grown
‘on every preparation and every dish pd.SSi:h her taste test bcforc it is mrvr:d at i
‘the kitchen ingredients it is the finest quality, home-grown spices with notch
original taste to your tongue.

Distinct taste infused with a culture that has influences of A
Afghani. and Mughlai. | gained an amazing lunch experis
Bhai. To start with | would like to share one signature dish
the dishes here are flavourful.

L b
First, | would describe its presentation, culqm,'nﬂﬂ't@m 1t is tender in
touch, coated with authentic crushed homemade masalas, and kept in
T nation for long hours. Itis flattened and fried on a heated stone slab.

@A July-August - 2021
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ABSTRACT

Staphylococcus curens-1s a serious nosocomial pathogen commonly tound
in and around hospitals, hospital dumped waste and hospital waste soil.
MRSA infection i1s one of the hospital-acquired infections and is commonly
associated with significant morbidity and mortality. MRSA infections
divided into hospital-associated (HA-MRSA) infections and community-
associated (CA-MRSA) infections. Methicillin-resistant  Staphvlococcus
aureus (MRSA) is a common bacterial pathogen responsible for a variety of
infections. Resistance to methicillin is determined by the mecA eene. which

~encodes  the low-affinity penicillin-binding protein PBP2. Methicillin

resistance has occurred in Staphviococcus  aureus by mutation of  a
peniciliin-binding  protein. a  chromosome-encoded  protein. The
complication in MRSA bactericmia treatment is due to the lack of

resistance and non susceptibility to the first - line antimicrobials. Therefore,

the signiticance tor the treatment of Staphyviococcus aurceus infection is to
understand the drug resistance of MRSA and elucidating its drug resistance
mechanism at the molecular level.

Kev words :© Adwaribiotic resistance, Epidemiology.  MRSA. Penicitlin
bineisig presteis

INTRODLUC TION
The muajor threat o pubiic health 15 due to the input of :'cﬁst;ml bacteria as

well as ot angbiotics to the environment seems to be ;mé?n Jortant source of
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PREFACE

Life Sciences have always been a fundamental area of science. The exponential
increase in the quantity of scientific information and the rate, at which new discoveries are
made, require very elaborate, interdisciplinary and up-to-date information and their
understanding. Enhanced understanding of biological phenomena incorporated with
interdisciplinary approaches has resulted in major breakthrough products for betterment
of society. To keep the view in mind we are delighted to publish our book entitled
"Frontiers in Life Science Volume VIII". This book is the compilation of esteemed articles

by acknowledged experts in the fields of basic and applied life science.

This book is being published in the hopes of disseminating new research and
findings in the field of life sciences.. Life science can help us unlock the mysteries of our
universe, but beyond that, conquering it can be personally satisfying. We developed this

digital book with the goal of helping people achieve that feeling of accomplishment.

The articles in the book have been contributed by eminent scientists, academicians.
Our special thanks and appreciation go to experts and research workers whose
contributions have enriched this book. We thank our publisher Bhumi Publishing, India for

taking pains in bringing out the book.

Finally, we will always remain a debtor to all our well-wishers for their blessings,

without which this book would not have come into existence.

Editors
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BACTERIAL BIOFILMS COMBATING
Asweshvaran. R* and Malaiyarasa Pandian

Department of Microbiology,

Indian Academy Degree College-Autonomous, Bengaluru

*Corresponding author E-mail: asweshvaran@gmail.com

Introduction:

The term "biofilm" describes aggregates of complex, sessile communities of bacteria that
are either directly embedded in an extracellular matrix or adhering to a surface. Bacteria are
flexible to adverse environments and resistant to antibacterial treatments because of the biofilm
matrix that surrounds them. Additionally, a variety of chronic illnesses are brought on by
biofilms, and it is now extremely challenging to effectively treat them as a result of the rise in
bacterial antibiotic resistance (Roy et al., 2018). Biofilm formation is linked to 65 percent and 80
percent of all microbial and chronic disorders, respectively, according to the National Institutes
of Health (NIH) (Jamal ef al, 2018). About 50% of Hospital - Acquired Infections remain
contained within patients by indwelling medical devices such as cardiac pacemakers, catheters,
dentures, joint prosthesis, contact lenses, and prosthetic heart valves (Piozzi et al., 2013; Wu et
al., 2014a). Such foreign substances provide a perfect surface for bacteria adhesion. Thus, the
presence of implants causes a considerable rise in biofilm production. In many circumstances,
antibiotics such as imipenem, colistin, etc. can merely diminish biofilms but not remove them
completely. This is not able to attain the lowest antibiotic concentration in vivo due to their
toxicity and side effects. As a result of the increasing MBC and MIC values for biofilms
bacterial cells, antibiotic therapy has become less effective (Roy et al, 2018). Biofilm is to
blame for a variety of problems, including water and food contamination, bio-corrosion, and
drug-resistant diseases. Aside from management concerns, biofilms are difficult to diagnose
caused by a lack of biofilm-specific markers and non-destructive scanning methods.

Biofilm formation

The notion of biofilm is invented (Marshall et al, 1971) and further described by
Fletcher, Costerton, and Characklis, “Biofilm is the unique pattern of growth in the life cycle of
microbes that provides specific properties, advantages and higher level of organization to the
free-living bacterial cells during colonization”(Flemming & Wuertz, 2019). The definition of
biofilm is much improved by Flemming and Wuertz (2019), biofilms are collections of separate
sessile cells that divide to produce smaller clusters, microcolonies, and bigger amounts. A
multilayered heterogeneous microbial mat only has direct contact between the film underneath

the biofilm and the substrate. Biofilms are widely employed in a wide range of biotechnological

73
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Response of Field Crops to
Abiotic Stress

Response of Field Crops to Abiotic Stress: Current Status and Future Prospects is a collection of useful scientific resources for
students, researchers, and academicians on diverse aspects of abiotic stress responses in field crops. The book provides its read-
ers with a vivid understanding of abiotic stress responses in field crops by covering diverse aspects. It offers exhaustive explana-
tions of the impact and responses of field crops to abiotic stresses.

This book offers comprehensive coverage of:
e Climate change impact on field crops.
* Arsenic and aluminium stress responses in field crops.
e Drought, high temperature, and flooding stress responses in field crops.
* Salinity and osmotic stress responses in field crops.
e Heavy metal stress responses in field crops.
e UV stress responses.
* Elemental biofortification.
* Reactive oxygen species (ROS) metabolism.
e Nutraceutical and human health.

» Computational modelling approaches for abiotic stresses in plants.

Shuvasish Choudhury is a Ph.D. graduate from Assam University, Silchar, and Assistant Professor of Plant Biology in the
Department of Life Science and Bioinformatics, Assam University, Silchar, India. He is extensively working on understanding
the biochemical, molecular, and metabolomic basis of abiotic stress responses and tolerance in field crops. His research interests
include arsenic and acid soil stress responses in rice, biochar for arsenic and heavy metal mitigation in agro-ecosystem, and
drought stress responses in field crops. His current work focuses on abiotic stress mitigation through nutrient management strate-
gies, seed priming technology, and environmentally sustainable approaches.

Debojyoti Moulick is a Ph.D. graduate from University of Kalyani, India, and a Research Associate in the Plant Stress Biology
and Metabolomics Laboratory (CIL), Department of Life Science and Bioinformatics, Assam University, Silchar, India, under
the Research Associateship (RA) program of Department of Biotechnology (DBT), Government of India. His research interest
includes understanding agro-ecotoxicology and proposing suitable mitigation of options. He has extensively worked on arsenic
stress mitigation in rice using seed priming technology and related mitigation approaches.
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