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ABSTRACT 

High throughput sequencing technologies have gotten basic in concentrates on genomics, 

epigenomics, and transcriptomics. While sequencing data has customarily been explained 

utilizing a low throughput technique called Sanger sequencing, high throughput 

sequencing (HTS) technologies are fit for sequencing numerous DNA molecules in equal, 

empowering a huge number of DNA molecules to be sequenced at a time. Customary 

microbiological water observing utilizations culture-subordinate techniques to screen 

pointer microbial species, for example, Escherichia coli and fecal coliforms With high-

throughput, second-generation sequencing technologies getting more affordable, water 

quality observing projects would now be able to use the enormously equal nature of 

second-generation sequencing technologies for cluster test preparing to all the while get 

compositional and utilitarian data of culturable and up 'til now uncultured microbial 

organisms. 
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INTRODUCTION 

The request for DNA sequence and its variety directs human formative cycles, 

interestingly distinguish every individual, and encodes our weakness to infections. By 

utilizing high throughput DNA sequencing (DNA-seq) technologies, it is conceivable to 

analyze the water. Because of late advances in high-throughput sequencing techniques, 

recognizing total microbial networks present in natural examples have gotten practical, 

incorporating those in water and biofilms. High-throughput sequencing alludes to 

strategies that sequence deoxyribonucleic corrosive (DNA) and ribonucleic corrosive 

(RNA) at a phenomenal speed, with more noteworthy inclusion (sum sequenced), and at 

a lower cost than beforehand conceivable. Likewise called as next-generation sequencing 

LITERATURE REVIEW 

HANS RUDOLF LEHRACH (2013)DNA sequencing has changed biological and 

clinical examination, and is ready to have a comparable effect in medication. This tool is 

only one of various advancements in our capacity to recognize, quantitate and practically 

describe the parts of the biological organizations keeping us solid or making us wiped 

out, yet in numerous regards it has assumed the main function in this cycle. The new 
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technologies do, notwithstanding, additionally give an extension among genotype and 

phenotype, both in man and model (just as every single other) organism, upset the 

distinguishing proof of components engaged with a large number of human maladies or 

different phenotypes, and generate an abundance of therapeutically significant data on 

everyone, as the premise of a really customized medication of things to come.  

BOONFEI TAN (2015)Water quality is an emergent property of an intricate framework 

contained connecting microbial populaces and presented microbial and synthetic 

impurities. Studies utilizing next-generation sequencing (NGS) technologies are giving 

new experiences into the biology of microbially intervened measures that impact new 

water quality, for example, algal sprouts, foreign substance biodegradation, and pathogen 

dispersal. What's more, sequencing methods focusing on little subunit (SSU) rRNA 

hypervariable districts have permitted distinguishing proof of mark microbial species that 

fill in as bioindicators for sewage pollution in these conditions. Past amplicon 

sequencing, metagenomic and metatranscriptomic analyses of microbial networks in new 

water conditions uncover the genetic capacities and interaction of waterborne 

microorganisms, revealing insight into the instruments for creation and biodegradation of 

poisons and different foreign substances.  

JASON A. REUTER (2016)the human genome sequence has significantly adjusted our 

comprehension of biology, human variety and sickness. The way from the first draft 

sequence to our early time of individual genomes and genomic medication has been made 

conceivable simply because of the remarkable headways in DNA sequencing 

technologies in the course of recent years. Here, we examine usually utilized high-

throughput sequencing stages, the developing cluster of sequencing tests created around 

them just as the difficulties confronting current sequencing stages and their clinical 

application.  

ZHU QIANG-LONG (2014)Gene sequencing is an extraordinary method to decipher 

life, and high-throughput sequencing technology is a progressive technological 

advancement in gene sequencing investigates. This technology is described by ease and 

high-throughput information. As of now, high-throughput sequencing technology has 

been generally applied in staggered investigates on genomics, transcriptomics and 

epigenomics. Also, it has essentially changed the manner in which we approach issues in 

fundamental and translational investigates and made numerous additional opportunities. 

This paper introduced a general depiction of high-throughput sequencing technology and 

a thorough survey of its application with plain, succinctly and decisively. So as to assist 

scientists with completing their work quicker and better, advance science novices and 

comprehend it simpler and better.  

SATPAL SINGH BISHT (2013)Abstract Determination of the exact request of 

nucleotides inside a DNA molecule is prominently known as DNA sequencing. Around 

thirty years prior in the year 1977, Sanger and Maxam–Gilbert made an advancement that 

reformed the universe of biological sciences by sequencing the 5,386-base bacteriophage 

φX174. From the year 1977 to work date DNA sequencing went over much headway 

regarding sequencing tools and techniques. The cutting edge period DNA sequencing are 
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managing Next generation sequencing and numerous other headway are accessible to the 

scientists, specialists, and academicians at an entirely sensible expense with highest 

precision. The biological information bases are being overflowed with a tremendous 

progression of sequences coming out from different organisms over the world. Today the 

analysts and researchers over the different fields are using these information for an 

assortment of utilizations including food security by growing better harvests and harvest 

yields, animals, improved diagnostics, prognostics, and treatments for some perplexing 

infections  

CULTURE-BASED MICROBIOLOGICAL METHODS IN WATER  

In North America, general wellbeing specialists use plate culturing methods to survey 

water microbial quality. In these methods, normalized volumes of water are at first gone 

through 0.45 mm channels. Channels are then positioned on particular agar media that 

encourage elite development of the microbes of intrigue. The level of microbial pollution 

is evaluated in province shaping units (CFUs) per unit volume by tallying the quantity of 

states on a plate. Routine testing includes measurement of Escherichia coli and complete 

coliforms. Shockingly, waterborne sicknesses are brought about by a huge number of 

bacterial genera including the accompanying: Shigella, Leptospira, Legionella, Vibrio, 

Salmonella, Campylobacter, and Arcobacter. Genera-explicit plate culturing methods 

exist for some pathogens. Notwithstanding, these methods require specific offices and 

mastery. Culture-based tests can just identify the presence a couple of microbial 

gatherings all at once with restricted ordered goal. Standard water quality observing 

methods that all the while test for all microbial pathogens would significantly profit water 

quality checking in light of a legitimate concern for general wellbeing.  

Methods to at the same time describe all microbes in a framework could comparably 

profit water treatment framework plan and observing. In water treatment, organic waste is 

used into gases, for example, methane and hydrogen in a cycle called anaerobic 

processing (AD; Figure 1). Promotion is supported by an assorted, center populace of 

microbes which syntrophically utilize complex molecules. In syntrophic digestion, 

metabolites of certain taxa become the substrate for other people (Figure 1). Thusly, the 

species present in water treatment frameworks are legitimately answerable for wanted 

treatment results. Portrayal of microbial network piece and metabolic limit can encourage 

the improvement of water treatment frameworks through bioaugmentation or framework 

changes that advance the development of compelling waste-debasing microbes. Culture-

based measures have been utilized to test the metabolic action of microbes in the 

emanating of on location water treatment framework (OWTS). Notwithstanding, similar 

to plate-culture water quality tests, these neglect to completely describe water treatment 

frameworks the same number of pertinent microbes are difficult to culture. This has 

offered ascend to a journey for culture-free methods through second-generation 

sequencing (SGS). 
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FIGURE 1: Microbial phyla responsible for anaerobic wastewater treatment 

processes— hydrolysis, acidogenesis, acetogenesis, and methanogenesis 

SGS 

SGS technologies are portrayed by the sequencing of a great many short (< 1000 bp) 

DNA sections which are ascribed to their example of starting point by added record 

sequences. Sequence data from every DNA part, or peruses, are allocated scientific 

categorization through arrangement with sequences in microbial genome information 

bases. Accordingly, SGS offers hugely equal methods for synchronous and thorough 

recognizable proof of microbes in complex networks over a few examples utilizing DNA 

sequencing. By eliminating the requirement for culturing, SGS takes into account the 

recognizable proof of uncultivable taxa that may assume key functions in pathogenicity 

or water treatment. Moreover, the overall bounty of microbes in an example can be 

measured utilizing the quantity of peruses relegated to each scientific categorization. 

Notwithstanding ordered task, peruses can be adjusted to gene information bases to 

clarify the utilitarian gene pathways or used in anew methods to build genomes of novel 

microbial species.  

Illumina sequencing stages have been broadly embraced as the sequence foundation of 

decision for SGS because of lower per-base expenses and mistake rates and more 

prominent information yield in correlation with different stages, Illumina uses sequencing 

by combination (SBS) technology in which DNA sections are bound to a strong stage 

stream cell, intensified and sequenced utilizing fluorescently named nucleotides. The 

most extreme read length of any Illumina SGS stage is at present 300 bp. Molecules can 

be sequenced from one end (single-end peruses) or from the two closures toward the 

center (combined end peruses). Combined end peruses can possibly be converged to 

make a more drawn out adjacent sequence if there is cover between the peruses. 

Numerous examinations have additionally utilized pyrosequencing, a suspended 

sequencing technology spearheaded by 454 Life Sciences. Despite the fact that this 

technology is done being progressed, considers utilizing pyrosequencing stay a 
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significant wellspring of data as pyrosequencing results have been demonstrated to be 

similar to those gotten with SBS. 

APPLICATION OF WATER FOR DNA SEQUENCING 

DNA sequencing emulates the fundamental cycle used to duplicate DNA in a phone 

during chromosomal replication; then again, actually the technique is done in a tube or 

microtiter plate utilizing an insignificant arrangement of parts. Most DNA sequencing 

techniques require that there be a "format", (i.e., a biological example of the DNA whose 

sequence is to be resolved); a "preliminary", (i.e., a short oligonucleotide that is 

reciprocal to a locale of the layout and equipped for being expanded); and a DNA 

polymerase enzyme that progressively includes building squares to a groundwork, as 

coordinated by the format strand; and the four structure blocks themselves. The technique 

likewise should epitomize a method by which the request for the structure blocks added 

to the groundwork can be distinguished. Utilizing the discovery method of decision, the 

sequence of the DNA strand correlative to the format is, accordingly, decided.  

Most enormous scope DNA sequencing offices utilize fluorescent colors to name and 

identify the four bases, and hair like electrophoresis to isolate DNA molecules based on 

size so the base situated at each position in the sequence can be distinguished. All the 

more explicitly, for a little level of the molecules of each building block added to the 

sequencing response, the structure block is artificially altered and named with a 

recognizable color to such an extent that when an adjusted structure block is arbitrarily 

added to the DNA strand being stretched out from the preliminary, the replication "ends", 

with the outcome that the sequencing response contains a blend of molecules of 

fluctuating sizes. Since the finish of each ended molecule contains a color named base, 

the sequence of the strand correlative to the format can be resolved. 

 

FIGURE 2: Color Based Sequence 

The picture above shows a lot of sequencing paths, where electrophoresis is utilized to 

isolate molecules varying by one base. Laser discovery is utilized to distinguish the bases 

at each position. The sequence is "read" from the base up, utilizing a key where "An" is 

green, "C" is blue, "G" is yellow, and "T" is red. Utilizing programming gave by the 

makers of sequencing machines, the sign/clamor proportions of the colors is resolved for 

each position with the goal that the best possible base can be "called". The request for the 

bases is shown in a "chromatogram" or "trace" record. 
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FIGURE 3: 16S rDNA sequencing applications in wastewater treatment and water 

quality monitoring 

16S rDNA amplicon sequencing is the true molecular method for microbial 

distinguishing proof in complex natural examples. In an ongoing report, 16S rDNA 

sequencing was utilized to describe and differentiate microbial networks of anaerobic 

digesters in biogas plants (BPs) and sewage treatment plants (STPs). Microbial variety 

was more noteworthy in STPs than in BPs, while BP center network individuals were 

more metabolically connected than those of STPs. Contrasts in microbial connections and 

network individuals between the two plant types were ascribed to the more prominent 

changeability in STP influent arrangement. The synchronous absorption of sewage and 

agricultural waste has been proposed as a cycle to increment biogas creation and cost 

productivity. Notwithstanding, the consequences of this examination demonstrate that the 

networks that debase every substrate type are particular and that co-assimilation may not 

be ideal.  

Analyst utilized SGS to survey the steadiness of microbial network structure from water 

treatment plant to a conveyance endpoint. Plant and endpoint networks were altogether 

unique which showed that microbial populaces went through generous changes inside the 

water dispersion organization. In particular, the wealth of uncommon taxa (for example 

Nitrospirae, Acidobacteria, and Gemmatimonadetes) was more noteworthy at the 

endpoint in than at the water treatment plant. In spite of the fact that the watched 

microbial network changes didn't comprise a general wellbeing hazard, these 16S rDNA 

sequencing results uphold the requirement for water quality evaluations all through 

circulation organizations.  

16S rDNA SEQUENCING STANDARDS  

16S rDNA encodes for the universal and highly preserved 16S RNA subunit of bacterial 

and archaeal ribosomes. Bacterial and archaeal phylogeny depends on levels of 

comparability between full-length (~1540 bp) 16S rDNA sequences. Inside 
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FIGURE 4:Distribution of V1–V9 hypervariable regions (HVRs) along a linear 

representation of the Escherichia coli 16S rDNA sense strand. 

16S rDNA, there are nine (V1–V9) hypervariable districts (HVRs, Figure 4). Gene pieces 

with generally assorted nucleotide structures are utilized to recognize microbial taxa. 

HVRs are flanked by preserved sequences that permit them to be focused on and 

enhanced through polymerase chain response (PCR) utilizing widespread preliminaries 

that catch a wide scope of taxa. PCR intensification disengages 16S rDNA from complex 

blends of DNA by expanding their focus. Also, PCR can be utilized to connect connector 

sequences that encourage authoritative to sequencing machines and file sequences that 

recognize the example of beginning for each amplicon. By show, 16S rDNA 

groundworks are named by their relating nucleotide positions (NP) in E. coli 16S rDNA 

and their replication bearing regarding the 5' to 3' heading of the sense strand meant by 

''f'' and ''r'' for forward and invert, individually. For instance, 341f/785r is a groundwork 

pair that traverses the V3–V4 districts (Figure 4).  

 

CONCLUSION 

This audit presents SGS and gives rules to checking water conditions utilizing SGS. 

Notwithstanding the multifaceted nature of actualizing DNA sequencing techniques for 

water quality checking, 16S rDNA and WMS offer far reaching methods for the portrayal 

of microbial networks. Utilizing SGS, water quality experts can investigate the capability 

of new water treatment technologies, educate drinking water quality studies, and track the 

spread of pathogenic genes all through amphibian conditions. Later on, environmental 

change and developing populaces are probably going to expand the recurrence of water 

deficiencies and waterborne sickness flare-ups the world over. It is the duty of water 

quality experts to use all the tools available to them for improving water treatment and 

water asset stewardship. 
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