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Systems biology and multiomics

integration in biological treatment
of textile wastewater
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1. Introduction

The field of systems biology integrates various types of quantitative molecular tech-
niques with mathematical models to unravel the biology of complex living systems,
which is performed by biologists, chemists, engineers, mathematicians, and physicists
(Breitling, 2010; Hillmer, 2015). Systems biology has provided scientists with a powerful
tool to integrate multi-omics datasets (genomics, transcriptomics, proteomics, and
metabolomics) and learn more about cells, organisms, and microbial communities (Grav
et al., 2018; Hagemann and Hesse, 2018; Xu, 2018). Despite the increasing accessibility of
omics data and the increasing frequency of multiomics studies, true integration of
multiomics into field studies remains difficult. This is because many analytical tools,
experimental designs, and multiomics disciplines cannot be effectively used to enable
comparisons and integration across multiple omics disciplines (Pinu et al, 2019).
Natural methods of cleaning the environment are very effective in maintaining an ideal
balance. However, modern industrialization has accelerated the release of pollutants
into the environment at a rate that exceeds the natural ability to remove them. Using
systems biology, researchers are exploring the intricate relationships and networks
within biological systems at different structural levels. Integrating results from different
omics approaches has provided important insights into how microbial communities
survive, interact, and metabolize in their natural habitats (Baker and Banfield, 2003;
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Crisis Depicted in N. Scott Momaday's
"House of Dawn"

Dr. Rajesh Vishnu Yeole! & Ms. Disha M Pingle?

Abstract: Navarro Scott Momaday is eminent and
commendable Kiowa novelist, short story writer,
essayist and poet. He is renowned for being the first
Native American writer to win Pulitzer Prize for
fiction in 1969 for his magnum opus literary work
“House of Dawn”. His masterpiece “House of Dawn”
is celebrated as the first prominent work of Native
American Renaissance. Momaday has been the
pioneer in the realm of Native American Renaissance
of the century.

He had sustained his Native American culture and
heritage through his classic literary works and has
been an exceptional inspiration for other Native
writers. His extraordinary writings express his own
perspective with major concern regarding his
indigenous roots. In “House of Dawn”, Momaday
had dramatically depicted the audacious odyssey of
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PREFACE

Bioinformatics includes biological studies that use computer programming as part of
their methodology, as well as specific analysis "pipelines" that are repeatedly used,
particularly in the field of genomics. There has been a tremendous advance in speed
and cost reduction since the completion of the Over the past few decades, rapid
developments in genomic and other molecular research technologies and
developments in information technologies have combined to produce a tremendous
amount of information related to molecular biology. Bioinformatics is the name given

to these mathematical and computing approaches used to glean understanding of
biological processes.

Common activities in bioinformatics include mapping and analyzing DNA and
protein sequences, aligning DNA and protein sequences to compare them, and
creating and viewing 3-D models of protein structures. Boinformatics is a science
field that is similar to but distinct from biological computation, while it is often
considered synonymous to computational biology. The field of bioinformatics
experienced explosive growth starting in the mid-1990s, driven largely by the Human
Genome Project and by rapid advances in DNA sequencing technology.

Before sequences can be analyzed they have to be obtained from the data storage bank
example Genbank. DNA sequencing is still a non-trivial problem as the raw data may
be noisy or affected by weak signals. . For a genome as large as the human genome, it
may take many days of CPU time on large-memory, multiprocessor computers to
assemble the fragments, and the resulting assembly usually contains numerous gaps
that must be filled in later.

In the context of genomics, annotation is the process of marking the genes and other
biological features in a DNA sequence. This process needs to be automated because
most genomes are too large to annotate by hand, not to mention the desire to annotate
as many genomes as possible, as the rate of sequencing has ceased to pose a
bottleneck. Annotation is made possible by the fact that genes have recognisable start
and stop regions, although the exact sequence found in these regions can vary
between genes. Genome annotation can be classified into three levels: the nucleotide,
protein, and process levels. For example, gene expression can be regulated by nearby
elements in the genome. Promoter analysis involves the identification and study
of sequence motifs in the DNA surrounding the coding region of a gene. These motifs
influence  the extent to which that region is transcribed into
mRNA. Enhancer elements far away from the promoter can also regulate gene
expression, through three-dimensional looping interactions. These interactions can be
determined by  bioinformatic  analysis  of chromosome conformation

capture experiments.




















































































































































































































































































































































































































































































































































































































































































































































































