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Impact of climate change
Fresh Water on freshwater ecosystem
Pollution Dynamics and its sustainable
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Abstract

Bioprospecting is a tool to find diversity of various endophytes and ways to commercialize them.
Endophytic fungi reside in plant tissues being a vascular plant or grasses) having asymptomatic
symbiotic association for part of or the entire life cycle. There are at least more than one endophyte
inhabiting 300,000 plant species worldwide. These are considered a paragon of secondary

metabolites, which have revolutionized the pharmaceutical industry by producing
pharmacologically active substances such as alkaloids, flavonoids, steroids, terpenoids, phenolic

acids, benzopyranones, chinones, quinone, tetralones, xanthenes, etc,, depicting various activities
such as antibacterial, antimycotic, antimalarial, antioxidant, anticarcinogenics, antihelminthic, etc.,
for example, the p-lactam antibiotic “penicillin” from Penicillium sp. and the antifungal agent
“griseofulvin (Cy7H17Cl0g)” extracted from Pencillium griseofulvum. More than 35% of endophytes
are isolated from medicinal plants, and more than 80% of endophytic fungi produce biologically
active compounds. The secondary metabolites and medicinal plants contribute more than 80% of
natural drugs to the pharmaceutical industry or markets,
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Abstract

In contemporary times, owing to anthropogenic activities, soil contaminated with HMs has
progressively become a grave global environmental issue affecting not merely ecosystem health
and agricultural production but also posing a grave hazard to human well-being. Substantial efforts
have been made to remediate contaminated soils either by immobilization or elimination by
bioremediation and phytoremediation. Biochar is documented as an encouraging contrivance
because of its large surface area and greater dimensions to engross HMs and organic pollutants.
Biochar can possibly be exploited to diminish the HM bioavailability and leachability in soils
utilizing diverse mechanisms like adsorption and other physicochemical reactions. Being alkaline
in nature, it enhances soil pH and bestows heavy metal stabilization. Understanding the
characteristics and interactions of biochar with soil and biota is indispensable to consider its
impressions on bioremediation of tainted soils. This may offer a new elucidation to the soil
contamination problem for cost-effective remediation strategies.
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Abstract

Variation of microbial diversity along different gradients is now a fact beyond any doubt. Different
types of microbes get attached to different types of substrates in water bodies depending on the
physical, chemical, and biological features of the attaching surfaces and the adjoining
environments. In this chapter, a detailed discussion has been done on the spatial-temporal
distribution of microbes along with the drivers of microbial diversity in freshwater ecosystems,
explaining the patterns and influence of different drivers on their distribution. It explains the
distribution pattern along the lines of gradient like the altitudinal gradient, the latitudinal gradient,
the urban water quality gradient along with the effect of grazers and the influence of microcystis
decomposition on microbial assemblages in lakes. Role of bottom-up (such as temperature, pH,
nitrogen, and phosphorus) and top-down factors (such as predation) regulating the density,
diversity, and distribution of bacterial community composition in freshwater lake ecosystems has
also been detailed out. The diversity-functioning relationship of bacterial communities in lake
ecosystems has also been explained in the chapter. It further goes on explaining the organic
aggregates vis-a-vis the diversity and abundance of bacteria, turnover rates, and growth
efficiencies. The chapter concludes with a deliberation on the ecological significance of the organic
aggregates, showing how well the organic aggregates work as the hotspots of bacterial diversity
and their functioning in lake ecosystems.
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Abstract

The most important and visible factors like the population explosion, urbanization and
economic growth are accountable for ecological degradation and contamination.
Ecological detoxification is a riddle that needs to be solved through ecological concepts
and techniques. Thus, the application of advanced science and technology helps us to

apply diverse biota for pollution abatement. Diverse and potential biota has efficiency to
reinstate the polluted environment effectively, but dearth of knowledge about the factors

viz., pH, moisture content, temperature, redox potential, soil type and oxygen controlling

the growth and metabolism of microorganism in polluted environments often limits its
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Abstract

A posttranslational modification (PTM) depicts an imperative means for diversification and
regulation of the cellular proteome due to its tremendous scope in various biological processes
such as replication, histone modifications, transcription, translation, cell signaling, apoptosis, and
cancer, etc. Most PTMs occur in a time- and signal-dependent manner, and determine the overall
structure of proteins and also their function in regulating various biological processes. Most PTMs
are brought about by small molecular weight functional groups such as phosphate, acyl, acetyl,
amide, alkyl, myristoyl, palmitoyl, prenyl, hydroxyl, ubiquitin, and sugars to the amino acid side
chains of the protein. Advanced molecular techniques have enumerated more than 200
posttranslational modifications and, in fact, many of them have been discovered recently.
Posttranslational modifications can take place at any stage during the maturation of the protein,
whereas other modifications usually take place after the process of folding and sorting of proteins
and are responsible for their catalytic activity. Study of posttranslational modifications and their
mechanism of regulation of various cellular signaling pathways have significant medical
implications. Identification, description, and mapping of the posttranslational modifications are
very important for discerning their functional implications in a biological context. Therefore, an
accurate understanding of protein posttranslational modifications is very important, not only for
gaining insight about a multitude of cellular functions and associated diseases, but also regarding
drug development for many life-threatening diseases such as neurodegenerative disorders and
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Abstract

Proteins are highly dynamic diverse cellular entities regulating all cellular functions. Translated
from transcripts, nascent peptides undergo posttranslational modifications (PTMs). Although these
modifications impart important characteristic features to the proteins, the unusual modification
pattern of some proteins also lead to their loss/gain in functions leading to disorders. Studies on
protein modifications are expected to establish potential suitable biomarkers useful for diagnosis
and early detection of diseases. Glycosylation is one of the most important PTMs of proteins, which
plays an essential role in various biological processes. In fact, alterations in glycosylation are
associated with many diseases and, thus, act as promising targets and biomarkers for monitoring
health conditions. Understanding the exact mechanism contributing to altered glycoproteomes in
specific diseases is very important to advance our molecular knowledge of the underlying
pathogenesis. Over the last few years, revolutionary advances in “omics” technologies have
highlighted the progressive need to restructure traditional approaches to basic and clinical
research in order to facilitate the rapid, efficient integration and translation of these new
technologies into novel effective therapeutics. The recent advances in mass spectrometry (MS)
instrumentation, combined with innovative peptide fractionation and protein/peptide tagging have
advanced our understanding of the complex and dynamic nature of proteomes and opened the
way for reliable and high-throughput characterization of protein PTMs. Due to their heterogeneous
nature, development of rapid and sensitive methods for analysis of aberrant glycoproteins
associated with diseases has become critical. MS has become a powerful tool for the determination
of chain length and composition of monosaccharide classes, whereas linkage information and
monosaccharide identification are usually deduced using gas chromatography (GC) (after chemical
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Abstract

Herbal medicines also called as phytomedicines are mixtures of plant metabolites that contain
pharmacologically active compounds that exhibit some therapeutic properties. Phytomedicines
have a massive array of biological activities, and therefore these are practiced worldwide since
ancient times. The parts of plant utilized for phytomedicines are leaves, barks, tubers, roots, herbs,
and the plant extracts. These plant parts secrete substance like alkaloids, terpenes, phenolic
compounds, basic metabolites, glycosides, and secondary metabolites, and preparations formed
with medicinal plants include decoction, emulsion, apozems, liniments, electroactives, and
powdered. The futures of plant-derived medicines are likely to have marvelous opportunity for
discovering some novel and innovative therapeutic strategies and products. The important
secondary metabolites possess some specific pharmacological properties for the human body.
Excessive harvesting and habitat destruction have put most medicinal plants at various degrees of
risk. To conserve medicinal plants, various in situ and ex situ efforts have been made by world’s
richest biodiversity regions so that the sustainable utilization of herbal drugs is ensured for the
generations to come without compromising the quality and efficiency of the active constituents
present in herbal medicines.
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Abstract

A posttranslational modification (PTM) depicts an imperative means for diversification and
regulation of the cellular proteome due to its tremendous scope in various biological processes
such as replication, histone modifications, transcription, translation, cell signaling, apoptosis, and
cancer, etc. Most PTMs occur in a time- and signal-dependent manner, and determine the overall
structure of proteins and also their function in regulating various biological processes. Most PTMs
are brought about by small molecular weight functional groups such as phosphate, acyl, acetyl,
amide, alkyl, myristoyl, palmitoyl, prenyl, hydroxyl, ubiquitin, and sugars to the amino acid side
chains of the protein. Advanced molecular techniques have enumerated more than 200
posttranslational modifications and, in fact, many of them have been discovered recently.
Posttranslational modifications can take place at any stage during the maturation of the protein,
whereas other modifications usually take place after the process of folding and sorting of proteins
and are responsible for their catalytic activity. Study of posttranslatioﬁal modifications and their
mechanism of regulation of various cellular signaling pathways have significant medical
implications. Identification, description, and mapping of the posttranslational modifications are
very important for discerning their functional implications in a biological context. Therefore, an
accurate understanding of protein posttranslational modifications is very important, not only for
gaining insight about a multitude of cellular functions and associated diseases, but also regarding
drug development for many life-threatening diseases such as neurodegenerative disorders and
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Abstract

Waste management in developing countries is so hard to achieve owing to limited
resources; composting paves the way due to its adaptability for long-range situations and
environmentally sound method as it reduces pollution to a larger extent and also has less
potential for environmental degradation comparatively. Decomposition needs direct
interaction between the substrates with decomposing substance and the exterior layer of
different microbial species. As chemical decomposers, microbiota such as microbes, fungi
and actinomycetes break down organic matter to carbon dioxide, water, heat, humus and
relatively stable organic end product. Knowledge on waste management demonstrates
that composting is an environmentally and economically sound waste treatment process.
One of the benefits is that organic waste is converted to a mineral and generates organic
fertilizer by application of microorganisms. Composting reduces waste to be dumped in
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Abstract .

The major cause of climate change is global warming, which refers to an increase
in the concentration of three most important greenhouse gases such as CO,, CHy,
and N,O in the atmosphere. Climate change has become a hot topic because of its
pervasive detrimental impacts globally. World over, the high level think tanks
suggest the remedial measures to the policy makers so as to ameliorate the
ramifications of climate change but till now, no suitable method has been devised
which can mitigate the effects of climate change. The world is in need of a
strategy that will be cost-effective and sustainable. Such techniques can now be
used by harnessing the ability of microbes to sequester the greenhouse gases in an
irreversible manner, thus aiding in climate change mitigation. The varied biogeo-
chemical processes on earth are wholly and solely dependent upon the metabolic
activities of microbes, without which our planet would have been packed with
debris. Microbes thriving in the extreme conditions have an inherent ability to
sequester CO,, CH,, and N,O. Microorganisms such as Methylobacillus and
Methanotrophs are important carbon recyclers as they use the greenhouse gases
as their sole carbon and nitrogen sources which are consequently needed for their
metabolic activities. Such bacteria are found in abundance in paddy fields, landfill
sites, extreme alkaline environments and geothermal areas. There are some
microbes which can convert CO, to CaCOs that can fetch minerals of economic
value. Thus microorganisms have a great potential to fight against global
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" Abstract

Changing climate challenges economic and sustainable growth. IPCC in all its
reports has highlighted that climate change has grown its roots and needs
immediate attention. For natural environments, documentation of observable
impacts from climate change is strongest and much more extensive. Several
effects have also been related to climate change on human environments, with a
significant or small effect to climate change distinguishable from other factors.
Changes in climate have effects throughout all continents and around the world in
both ecological and human processes. Soil microbes shape the foundation of the
Earth ecological model by regulating biogeochemical processing of essential
resources, such as carbon (C) and nitrogen (N). Through part of these biogeo-
chemical processes, bacteria generate and absorb heat-trapping pollutants, such as
carbon dioxide (CO,), methane (CHy), and nitrous oxide (N20). Regardless of the
large carbon deposits sequestered in soils of Arctic, the carbon cycles in these
regions do need to be inferred if the effects of global warming are to be correctly
measured. Microbial cells inside the permafrost are frozen, hence preserved.
While permafrost comprises just about 9% of total land mass on earth, it is
assumed that it produces about 25-50% of the soil organic carbon on earth. As
it is discharged atmospherically in the form of methane or carbon dioxide, polar
carbon has been described as a possible symptom and engine of global warming.
Global warming and other human impacts reveal formally frozen ecosystems to
increase temperatures which are likely to lead higher performance of accumulated

cant effects on the structure and function of microbial community in polar soils,
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" Abstract

Industrialization along with po

pulation explosion in the
ing countries has led to accel

with a large quantity of pollutants and recalcitrant compounds, environmental
remediation has become a major cause of concern today. The advancement of
clean technologies for reclamation of environment and sustainab

of society is very vital nowadays. Nanotechnology can help in d
and green technology with noteworthy benefits for human heal
ment. The field of nanotechnology is now being investigated for its possible
solutions for the management and mitigation of polluted water, land and air, and
also to enhance the working of traditional technologies which are helpful in the
remediation of contaminated environment, Green nanotechnology is the
specialized branch of nanotechnology that envisions sustainable d-evelogn_lent
by means of several applications. Various nanoparticles are bf:mg _uuhzed
increasingly in many areas, but there is mounting interest in the biological and
environmental safety linked to their production. Green panotechnology offers
tools and techniques for the transformation of biological systems to green
methods to synthesis of nanomaterial, while averting any related .IOXlCIty. DL{e
to the large number of harmful chemicals used in thf: physmochermcal. synth.e.sm
of these nanoparticles, green methods are now being emplqyed Wh..IC]'l u;ﬂ:}zle
biological sources, such as microorganismes. ",[.'hrou.gh the integration 0hn E
principles of green chemistry, engineering and mlcrolzfmlogy, green nanotec " ;}ic
0gy can yield safe and eco-friendly metal nanopartlcles.thaF do nolht use P
Substances in their synthesis. The present chapter highlights the ro

le development
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th and environ-
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- Summary

 industrial pollution is the most serious problem in the

' environment that requires a solution, A large variety of

. toxic wastes and chemicals like heavy metals and
constant organic pollutants have been detected in a
mnumber of biota like water, soil, and air. Among the
various poliutants, heavy metals are of serious concern
1o the environment and human health due to their
occurrence as a contaminant, little solubility in the biota,
and their carcinogenic, and mutagenic effect, Heavy
metal pollution is a widespread problem that disrupts
the environment as a result of numerous anthropogenic
activities, The heavy metals, moreover, cannot be
degraded further to less harmless products and thus
 persist in the environment for an indefinite period. As a
result of this, several remediation methods have been
-:.'adopt.ed, among them remediation by using
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Abstract

Honey has been broadly recogmized as a source of nourishiment and medic
by both old and new generations. It has been utilized by people 1o treat nuim
inesses through topcal application tor an least 2700 years, but recent resea
lave revealedd the antiseptic and antimecrobial activities of honey 1t has
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Potent Biotechnological Applications 1 8
of Psychrozymes
Burhan Hamid
Abstract

Psychrophilic yeasts possess the ability to live in exwreme environmental condi-
tion (r.e. low temperature). This property makes them move valuable and more
significant as they are adapted to these harsh conditions. It is well-known thar
major ares of the earnth is covered with cold environments. Psychrophilic yeasts
are molecularly adapted to these cold conditions; due to these reasons researchers
are getting atracted towards exploring adaptability of psychrophilic yeasts.
Psychrophilic yeasts are capable of producing extremozymes having utmost
stability and activity at low temperatures. Psychrozymes produced by psychro-
philic yeasts show maximal sctivity at lower temperatures, they are having
potential application in differem fields. Psychrophilic enzymes produced by
veasts have proven to be economically feasible at indusinal level and also keep
process contamination free. These enzymes possess utility in different industries
like food. phammaceutical, detergent, leather, textle, biomedical. brewing for
multiple low tempersture process. The few potential enzymes secreted by psy-
chrophilic yeasts are amylases, proteases, pectinases, lipases, lactases, ete., they
are known as a valuable tool for various biotechnological processes. Climate
change has directly or indirectly infiluenced the diversity of psychrophilic
microorganisms including yeasts. Global wamming leads to the negative impact
oa the habitats of cold-loving microorganisms and that is a matter of concem for
researchers. In this chapter, industrial and biotechnological aspect of psychro-
philic yeasts and thelr cold-active enzymes are reviewed and discussed. The focus
has been given to their application in different sectors like food, pharmaceutical,
detergent, leather. textile, biomedical. molecular, brewing. waste management.
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Nanoremediation: A Sustainable
Reclamation Method for Future
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ABSTRACT

P

anotechnology has fascinated scientists and rescarchers for exploitation of
unparalleled biological, physical. and chemical charactenistics of nanopar-
ticles. Nano-formed compounds are developed for utilization in a diverse
number of ficlds from medicine to the space exploration: Because of high
surface arca to volume ratio, size-dependent attributes and high reactivity.
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Plants are sessile and constantly exposed to changing environmental conditions.
Seasonal cues govern plant growth, development, and reproduction. In this era
of climate change, the environment is unstable and takes a toll on the
productivity of plants. This new book, Plant Tissue Culture: Current Status
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Cold-Active Enzymes in Food Processing 1 9

Burhan Hamid and Fayaz A. Mohiddin

Abstract

Microorganisms living in extreme environmental conditions (exwremophiles) are
potential source of extremozy mes; they possess utmost stability under extreme
environmental conditions. Cold-active enzymes are extremozymes produced by
the psychrophiles (extremophiles) and have attracted much atenton as
biocatalysis due w their capacity o resist unfavourable reaction conditions in
the industrial process. Cold-active enzymes possess wide applications in the food
industry; these enzymes are notonly secreted by bactera but also from yeasts and
moulds. Although enzymes are derived from plant and animal sources, cold-
active microbial enzymes have taken advantage, due to their productivity and
thermostability. Psychrophilic microorganisms produce a wide mange of cold-
active enzymes with immune application in food processing. The use of
B-galactosidase for the remowval of lactose from refrigerated milk, application of
pectinase for the reduction of viscosity and wrbidity in chilled juice and use of
amylase for hydrolysis of polysacchandes in starch processing industries and
processing of meat with the help of cold-active proteases are the representative
examples of application of cold-active enzymes. Cold-active enzymes possess
exceptional molecular flexibility that has opened up newer areas of applications.
In food processing industries, cold-active pectinases have been used for the
removal of pectin which is important in fruit juice and wine processing, coffee
and tea processing and macerating of plants and vegetable tissue, for degumming
of plant fibres, for extracting vegetable oils and for adding poultry feed and in the
alcoholic beverages. To fulfil the demand of industries, enzyme technology needs
extension of biotechnological approach in terms of both quality and quantity. The
potential of cold-active enzymes provides numerous opporunities for industrial
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