
Chain Termination Method Of
Sequencing

For example, consider the following two rounds of shotgun reads:
a60885f20d Recently, higher volume Sanger sequencing has been

replaced by next generation sequencing methods, especially for large-
scale, automated genome analyses. However, the Sanger method

remains in wide use for smaller-scale projects and for validation of deep
sequencing results. It still has the advantage over short-read

sequencing technologies (like Illumina) in that it can produce DNA
sequence reads of > 500 nucleotides and maintains a very low error

rate with accuracies around 99.99%. Sanger sequencing is still actively
being used in efforts for public health initiatives such as sequencing the

spike protein... a60885f20d The chain-termination method of DNA
sequencing ("Sanger sequencing") can only be used for short DNA

strands of 100 to 1000 base pairs. Due to this size limit, longer
sequences are subdivided into smaller fragments that can be sequenced

separately, and these sequences are assembled to give the overall
sequence. a60885f20d

Dideoxynucleotide They are also known as 2',3' because both the 2' and
3' positions on the ribose lack hydroxyl groups, and are abbreviated as

ddNTPs (ddGTP, ddATP, ddTTP and ddCTP). Dideoxynucleotides are
chain-elongating inhibitors of DNA polymerase, used in the Sanger

method for DNA sequencing. They are also known as 2&#039;,3&#039;
because Dideoxynucleotides are chain-elongating inhibitors of DNA

polymerase, used in the Sanger method for DNA sequencing
a60885f20d

Knowledge of DNA sequences has become indispensable for basic
biological research, DNA Genographic Projects and in numerous applied

fields such as medical diagnosis, biotechnology, forensic biology,
virology and biological systematics. Comparing healthy and mutated

DNA sequences can diagnose different diseases including various
cancers, characterize antibody repertoire, and can be used to guide

patient treatment. Having a quick way to sequence DNA allows for faster
and more individualized medical care to be administered, and for more

organisms to be identified and cataloged. a60885f20d

Single-molecule real-time sequencing A detector detects the fluorescent
signal of the nucleotide incorporation, and the base call is made

according to the corresponding fluorescence of the dye. Each of the four
DNA bases is attached to one of four different fluorescent dyes. A single
DNA polymerase enzyme is affixed at the bottom of a ZMW with a single

molecule of DNA as a template. Single-molecule real-time sequencing
utilizes a zero-mode waveguide (ZMW). Single-molecule real-time

sequencing utilizes a zero-mode waveguide Single-molecule real-time
(SMRT) sequencing is a parallelized single molecule DNA sequencing

method. Single-molecule real-time (SMRT) sequencing is a parallelized
single molecule DNA sequencing method. When a nucleotide is

incorporated by the DNA polymerase, the fluorescent tag is cleaved off
and diffuses out of the observation area of the ZMW where its

fluorescence is no longer observable. The ZMW is a structure that
creates an illuminated observation volume that is small enough to
observe only a single nucleotide of DNA being incorporated by DNA
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polymerase a60885f20d

Shotgun sequencing It is named by analogy with the rapidly expanding,
quasi-random shot grouping of a shotgun. The chain-termination

method of DNA sequencing (&quot;Sanger sequencing&quot;) can only
be used for short DNA strands of 100 to 1000 base pairs In genetics,
shotgun sequencing is a method used for sequencing random DNA

strands. grouping of a shotgun a60885f20d

Sequencing This technique uses sequence-specific termination of a In
genetics and biochemistry, sequencing means to determine the primary

structure (sometimes incorrectly called the primary sequence) of an
unbranched biopolymer. Sequencing results in a symbolic linear

depiction known as a sequence which succinctly summarizes much of
the atomic-level structure of the sequenced molecule. sequencing has

been performed using the chain termination method developed by
Frederick Sanger a60885f20d

DNA sequencing The advent of rapid DNA sequencing methods has
greatly accelerated biological and medical research and discovery. With
this method, DNA fragments generated by chain-termination sequencing

reactions are compared by mass rather than by size. It includes any
method or technology that is used to determine the order of the four
bases: adenine, thymine, cytosine, and guanine. The mass of each

nucleotide DNA sequencing is the process of determining the nucleic
acid sequence – the order of nucleotides in DNA a60885f20d

In the 1990s, Applied Biosystems dominated DNA sequencing
technology with their automated capillary electrophoresis Sanger...

a60885f20d == Primer walking: a DNA sequencing method ==
a60885f20d

Sanger sequencing An automated instrument using slab gel
electrophoresis and fluorescent labels was first commercialized by
Applied Biosystems in March 1987. After first being developed by

Frederick Sanger and colleagues in 1977, it became the most widely
used sequencing method for approximately 40 years. Sanger

sequencing is a method of DNA sequencing that involves
electrophoresis and is based on the random incorporation of chain-

terminating dideoxynucleotides Sanger sequencing is a method of DNA
sequencing that involves electrophoresis and is based on the random

incorporation of chain-terminating dideoxynucleotides by DNA
polymerase during in vitro DNA replication. Later, automated slab gels

were replaced with automated capillary array electrophoresis
a60885f20d

== Example == a60885f20d The DNA sequencing is done on a chip that
contains many ZMWs. Inside each ZMW, a single active DNA polymerase
with a single molecule of single stranded DNA template is immobilized

to the bottom through which light can penetrate and create a
visualization chamber that allows monitoring of the activity...

a60885f20d Shotgun sequencing was one of the precursor technologies
that was responsible for enabling whole genome sequencing.

a60885f20d Maxam–Gilbert sequencing was the first widely adopted
method for DNA sequencing, and, along with the Sanger dideoxy

method, represents the first generation of DNA sequencing methods.
Maxam–Gilbert sequencing is no longer in widespread use, having been
supplanted by next-generation sequencing methods. a60885f20d The

first automated DNA sequencer, invented by Lloyd M. Smith, was
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introduced by Applied Biosystems in 1987. It used the Sanger
sequencing method, a technology which formed the basis of the "first

generation" of DNA sequencers and enabled the completion of the
Human Genome Project in 2001. This first generation of DNA sequencers

are essentially automated electrophoresis systems that detect the
migration of labelled DNA fragments. Therefore, these sequencers can

also be used in the genotyping of genetic markers where only the length
of a DNA fragment(s) needs to be determined (e.g. microsatellites,

AFLPs). a60885f20d In shotgun sequencing, DNA is broken up randomly
into numerous small segments, which are sequenced using the chain

termination method to obtain reads. Multiple overlapping reads for the
target DNA are obtained by performing several rounds of this

fragmentation and sequencing. Computer programs then use the
overlapping ends of different reads to assemble them into a continuous

sequence. a60885f20d

Maxam–Gilbert sequencing This method is based on nucleobase-specific
partial chemical modification of DNA and subsequent cleavage of the

DNA backbone at sites adjacent to the modified nucleotides. However,
with the improvement of the chain-termination method (see

Maxam–Gilbert sequencing is a method of DNA sequencing developed
by Allan Maxam and Walter Gilbert in 1976–1977. method required that

each read start be cloned for production of single-stranded DNA
a60885f20d

The first DNA sequences were obtained in the early 1970s by academic
researchers using laborious methods based on two-dimensional

chromatography. Following the development of fluorescence-based
sequencing methods with a DNA sequencer, DNA sequencing has
become easier... a60885f20d == Technology == a60885f20d The
Human Genome Project spurred the development of cheaper, high

throughput and more accurate platforms known as Next Generation
Sequencers (NGS) to... a60885f20d == DNA sequencing ==

a60885f20d Many NGS platforms differ in engineering configurations
and sequencing chemistry. They share the technical paradigm of

massively parallel sequencing via spatially separated, clonally amplified
DNA templates or single DNA molecules in a flow cell. This design is very

different from that of Sanger sequencing—also known as capillary
sequencing or first-generation sequencing—which is based on

electrophoretic separation of chain-termination products produced in
individual sequencing reactions. This methodology allows sequencing to

be completed on a larger scale. a60885f20d

DNA sequencer Given a sample of DNA, a DNA sequencer is used to
determine the order of the four bases: G (guanine), C (cytosine), A

(adenine) and T (thymine). This is then reported as a text string, called a
read. generation of DNA sequencers was introduced. The sequencing

methods applied by these sequencers do not require DNA amplification
(polymerase chain reaction A DNA sequencer is a scientific instrument
used to automate the DNA sequencing process. Some DNA sequencers
can be also considered optical instruments as they analyze light signals

originating from fluorochromes attached to nucleotides a60885f20d

== History == a60885f20d == Role in the Sanger method ==
a60885f20d Primer walking is a method to determine the sequence of

DNA up to the 1.3–7.0 kb range whereas chromosome walking is used to
produce the clones of already known sequences of the gene. Too long
fragments cannot be sequenced in a single sequence read using the
chain termination method. This method works by dividing the long
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sequence into several consecutive short ones. The DNA of interest may
be a plasmid insert, a PCR product or a fragment representing a gap

when sequencing a genome. The term "primer walking" is used where...
a60885f20d

Massively parallel sequencing that of Sanger sequencing—also known as
capillary sequencing or first-generation sequencing—which is based on

electrophoretic separation of chain-termination Massively parallel
sequencing (MPS) is any of several high-throughput approaches to DNA
sequencing using the concept of massively parallel processing; it is also

called next-generation sequencing (NGS) or second-generation
sequencing. These technologies use miniaturized and parallelized

platforms for sequencing of 1 million to 43 billion short reads (50 to 400
bases each) per instrument run. Some of these technologies emerged
between 1993 and 1998 and have been commercially available since

2005 a60885f20d

Primer walking g. This technique, also known as "directed sequencing,"
employs a series of Sanger sequencing reactions to either confirm the
reference sequence of a known plasmid or PCR product based on the

reference sequence (sequence confirmation service) or to discover the
unknown sequence of a full plasmid or PCR product by designing

primers to sequence overlapping sections (sequence discovery service).
g. , known gene). The underlying method for sequencing is the Sanger
chain termination method which can have read lengths between Primer

walking is a technique used to clone a gene (e. As a result, it is
employed in cloning and sequencing efforts in plants, fungi, and

mammals with minor alterations. , disease gene) from its known closest
markers (e. from the &quot;old time&quot; of genome sequencing

a60885f20d
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