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Cancer is the main cause when the mutation in the genes occur which may be the lead to several type
of mutations in our body. Usually cancer that is common by the mutation of genes is cervical cancer,
breast cancer that may affect the body mechanism and directly effects on the targeting cells. By allowing
one gene to produce numerous unique protein isoforms, alternative splicing contributes to the majority of
protein diversity in higher eukaryotes. It adds an additional layer of control over gene expression.
Alternative splicing is used to encode proteins with distinct functions in up to 95 percent of human multi-
exon genes. Furthermore, alternative splicing is linked to about 15% of human genetic illnesses and
malignancies. Mapping and quantifying alternative splicing events are important for downstream
analysis, especially when disease is associated with them. Correct isoform expression from high-
throughput RNA-seq data, on the other hand, remains a challenge. Alternative splicing is linked to a
group of delicate machines that interact with one another to facilitate vital biological processes such as
cell production and differentiation. We hope to demonstrate 1) alternative splicing mechanisms and
control, and Il) alternative splicing-related human disease in this mini-review. IlI) computational approach
used for measuring isoforms with alternative splicing which derived from RNA sequence.
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Background on Mutation in sequencing

The disparity between the number of reported
protein-coding genes as well as the numbers of
observable human polypeptides shows
considerable deviations from a "one gene-one
polypeptide" notion after the Human Genome
Project was completed in 2003. Alternative
splicing is now widely acknowledged as a

fundamental factor in higher eukaryotes producing
protein diversity by allowing a single gene to
produce many protein isoforms while also
increasing the complexity of gene expression
controls [Bodily 2011]. Alternative splicing occurs
in up to 95 percent of human multi-exon genes,
resulting in proteins that perform a variety of
functions in various physiological processes
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[Rositch 2013]. Furthermore, alternative splicing
has been linked to around 15% of human genetic
illnesses and malignancies [Dall 2008:Kreimer
2012]. Alternative splicing research will aid in the
development of treatment methods for splicing-
related disorders and will help us better
understand mRNA complexity and control.

Mechanisms and
splicing

Constitutive splicing produces the same
isoforms by splicing mRNA in the same way,
whereas alternative splicing produces various
isoforms by employing different sets of exons.
Alternative splicing is divided into five categories
[Arbyn 2017]

1) The most prevalent type of alternative
splicing in mammalian cells is exon skipping (also
known as cassette exons), which results in the
entire loss of one or more exons [Forman
2017:Bruni 2010]. 2) Mutually exclusive exons are
a rare sort of splicing event in which two or more
splicing events become mutually exclusive.
They're all turned on or off at the same moment.
[Ferlay 2012]. 3) Alternative 50 splice sites
(alternative donors): the use of a different 50
donor site to shift the upstream exon's 30 border.
4) Alternative 30 splice sites (alternative
acceptors): In contrast to alternative 50 splice
junction sites, each alternative 30 splice
connection site causes a change in the
subsequent exon's 50 border. 5) The mechanism
of one or even more mMRNA introns becoming
unspliced is known as intron retention (IR). Those
intron-retaining mMRNA may have a distinct fate
[Bitz 2013,Kelly 2018]. The nonsense-mediated
decay mechanism degrades some of them, while
others may produce new protein isoforms [11]. IR
can often result in the production of
malfunctioning proteins, which can lead to
illnesses. In addition to the five major subtypes,
alternative polyadenylation sites and promoters
are daily examined. These two, however, also
improve the genome's coding potential.

regulation of alternative
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Figure 1: Mechanism of Alternative splicing

General mechanisms of pre-mRNA splicing
Pre-mRNA splicing takes place on the
spliceosome, a massive ribonucleoprotein
complex (RNP) [Sgadari 2003 Rositch:Toschi
2011]. The spliceosome (Fig. 2) is a dynamic
complex made up mainly five nuclear
ribonucleoproteins (snRNPs) (U1, U2, U4/U6, U5)
which detect and assemble on each intron in
transcribed pre-mRNA. U1l connects to the 50
splice site with the aid of a U2 auxiliary factor
protein (U2AF) during the assembly process,
forming base pairing between both the U1 snRNA
and the splice site. Complex A is created when
the first synthesized sample complex (complex E
or commitment complex) binds with U2 (pre
spliceosome). In the final stage, if complex A is
synthesized, an intron would be spliced out and
that the last exon will also be preserved. Complex
B is made up of complex A and complex B. Then,
in order to produce the complex C, a sequence of
sophisticated rearrangement activities take place
(catalytic step 1 spliceosome). The Ul and U4
depart complex B after the U6 snRNP replaces
the Ul interaction at the donor site. This freshly
generated complex C catalyzes two splicing
transesterification steps. The phosphate just at 50
splice site is targeted mostly by 20 hydroxyl group
there at branch point during the first
transesterification, causing the 50 ending of the
intron to also be separated from of the upstream
exon but subsequently linked to the transition
point through a phosphodiester link. The ADD
references as per journal style phosphate just at
intron's 30 splice site is targeted by a downstream

exon's 30 hydroxyl in the second
transesterification. The intron is eventually
released, and the two exons create a
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phosphodiester connection [6].

Alternative splicing mechanisms

The interplay of cisacting regulatory regions
and matching trans-acting regulatory proteins
regulates alternative splicing. Splicing activity at
neighbouring splice sites can be enhanced
(enhancers) or inhibited (silencers) by two distinct
methods of cis-acting elements. Splicing
enhancers include exonic splicing enhancer
(ESEs) with intron splicing enhancers (ISESs)
(intronic splicing enhancers, ISEs). They link to
splicing activator proteins such as the
serine/arginine-rich  nuclear  phosphoproteins
family to increase the likelihood of a similar site
being spliced (SR protein family). When splicing
silencers are found in the surrounding, introns are
termed called exonic splicing silencers (ESSs) as
well as intronic splicing silencers (ISSs). They
bind to splicing repressor proteins such
heterogeneous nuclear ribonucleoproteins
(hnRNPs) to inhibit or promote exon skip between
adjacent exons.

A single regulator's presence or absence can
occasionally be enough to alternative splice a pre-
MRNA [Hampson 2016]. To generate an alternate
splicing route, multiple cis-acting
mainly sequences can collaborate with splicing
activators and repressors to increase or inhibit
spliceosome activity just at splice location [Kelly
2018,Giraudo 2004 Hampson 2006,Arbeit 1996].
Splicing activators, such as SR proteins, and
splicing repressors, such as hnRNP proteins, are
not always the same. In mammals, HnRNPs are
the most well-known RNA-binding protein family
[Arbeit 1996]. hnRNPAL binds to ESS or ISS in
humans to restrict exon addition by steric
functions, or to the both side of a cassette exon to
produce a loop that allows the exon to be skipped
[27,28]. hnRNPA1 increases exon 6 inclusion
whilst also interacting with the allocation of 50
splice donor area for exon 5 when it interacts with
Fas pre-mRNA [Maione 2009]. hnRNPL, another
member of the family, can both activate and
repress exon 5 of the CD45 gene [Ragnum 2015].
Mostly, the propertise of splicing factors
domenstrate to be position dependent in many
aspects [Pan 2015]. Depending on whether it is
coupled to exons or introns, a splicing factor can
behave as a splicing suppressor or activator in
various pre-mRNAs. One of these main splicing
factors is Nova-1, a neuron-specific RNA-binding
protein. Over 91% of Nova-dependent exon
addition things happened along either alternative
Fifty splice sites or conventional 30 splice sites,

according to CLIP analysis, while 74% of Nova-
dependent exon skip present near continuous 50
splice sites [Epstein 2007].

Splicing factors are important factor for the
control of splicing . If we can pinpoint the binding
locations of RNA and splicing factors, we can
learn lots of about splicing control. Cross-linking
followed by immunoprecipitation (CLIP) is the
most used approach for studying RNA-protein
binding sites [Monini 2009,Hampson 2014]. CLIP,
in combination with the high sequencing, allows
for transcriptome-wide analysis of RNAs that are
also associated with a particular protein [34].
Methods based on CLIP have already been
established in a variety of ways. The three most
important which are slightly elevated sequenced
CLIP (HITS-CLIP or CLIP-Seq) [Epstein 2014],
photoactivatable-ribonucleoside enhanced CLIP
(PAR-CLIP) [Debock 2011], and individual CLIP
(iCLIP) [Carmeliet 2011]. The Nova protein family
was the first to use HITSCLIP to find genome-
wide protein-RNA interactions [32]. It is a well-
established and successful approach, albeit
because of the low cross-linking effectiveness, the
false negative rate is considerable [Martin 2019].
Because photoreactive ribonucleoside analogues
are integrated into PAR-CLIP, it has a greater
efficiency than HITS-CLIP. As a result of this
method, the signal-to-noise ratio and resolution
both have enhanced [Debock 2011,Bourboulia
2010]. The treatment's potential drawback is it
may be damaging [38,39], despite evidence to the
contrary [Debock 2011, Bourboulia 2010]. In
terms of convenience or efficiency, iCLIP exceeds
the first two. The computational analysis or
experiments, on the other hand, are both difficult.
three have helped to expand our genomic
sequence map of protein RNA associations.
Experiments based on CLIPs, as well as various
versions. CLIP-based technique choosing,
experimental design and bioinformatic pipeline
selection have all been substantially investigated
[Jackson  2017,Passini  2011,Geib  2009].
Researchers can use these high-resolution
mapping of protein-RNA interactions to learn more
about how splicing is controlled and also how
protein-RNA connection affect the
human pathophysiological processes..
Furthermore, detecting RNA-protein interactions
can provide biomarkers and, more critically,
possible therapeutic targets [Martin 2019].

This protein-RNA interaction was not the only
factor in alternative splicing control. RNA structure
is also crucial [Bruno 2004]. They have the power
to either encourage or prevent splicing. Because
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RNA structures put splicing signals closer
together, they improve splicing. A stemloop is
created in the adenovirus ADML gene, for
example, to put the 30 splice site closer to three
alternative branch locations [Rodriguez 2009].
Another wonderful example of RNA structure
facilitating alternative splicing is a docking and
selection site in the Drosophila Melanogaster
DSCAMgene. By mutually exclusive splicing of 95
different exons, DSCAM encodes over 38,000
unigue mature mMRNA isoforms [Quesada
2012].The majority of its variability is due to an
exon 6 cluster, that has 48 alternative exons. A
preserved selection sequence is complementary
to a part of the docking site. Only one of the 48
alternative exons is employed to create mature
MRNA due to this RNA-RNA base pairing
between the docking site and selection region
[Fica 2013]. This pattern reveals how competitive
RNA secondary patterns are important for protein
isoform formation and maintenance. Natural RNA
structures commonly sequester key splicing

regions, restricting the utilization of splice sites,
which reduces splicing. In other situations,
structures surrounding exons and splice sites may
also have a negative effect on the assembly of Ul
or U2 snRNPs [Long 2009]. To summarize, this
sensitive system controls alternative splicing in a
variety of biological processes.

Alternative splicing associated human disease
Given the importance of pre-mRNA splicing
for protein diversity and organism performance,
it's no surprise that disruption of regular splicing
sequences can result in gene malfunction and
even sickness. There are almost 150,000
transcript isoforms in the human genome, despite
the fact that there are only about 20,000 protein-
coding genes. As a conclusion, each human gene
has seven transcript isoforms on average.
Meanwhile, a recent study found that local splicing
changes account for nearly 30% of tissue-
dependent transcript variations [Quesada 2012].
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human genome complexity, it's easy to think of
such flexibility as a risk factor. Splicing errors had
connected to several human disorders, cause
mutations that impacts either trans acting proteins
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involved and cis acting regulatory regions cause
irregular splicing. Several kind of mutations are
less prevalent than trans-acting mutations. It's
most probable because mutations that affect a
single gene's splicing in cis are generally more
detrimental than mutations that affect a single
gene's splicing in trans [Hua 2010]. We'll go over
some well-known diseases resulting from
mutations in trans-acting splicing factors as well
as cis-acting regulatory areas, both of which
induce abnormal alternative splicing in diverse
ways.

Mutations in trans-splicing factors resulting in
tumorigenesis

In humans, alternative splicing regulates gene
expression in a pervasive and flexible manner. As
a result, cancer cells frequently use this property
in order to multiply and survive. Myelodysplastic
syndromes (MDS) are bone marrow malignancies
produced by immature, improperly produced
blood cells [Bai 2014]. The most frequently
changed gene in MDS victims is SF3B1, which
encodes subunit 1 of both the splicing factors 3b
binding protein, that appears to be an important
factor of U2 snRNP [Adesso 2013;Das 2014].
Main point sequences from pre-mRNA bind to
splicing factors 3b but also 3a. To engage and
attach U2 snRNP to pre-mRNA, stable binding is
required [65]. SF3B1 also plays a function in the
commitment complex [Alamancos 2015] and is a
component of the minor Ul2-type spliceosome
[Kahles 2016]. SF3B1 knockdown inhibits
development and causes dysregulation of a
variety of genes and pathways [Adesso 2013].
Because SF3B1 is so vital as in spliceosome
apparatus, this is no unknown that the RNA-seq
analysis of tumour tissues containing SF3B1

mutations revealed widespread splicing problems
caused by either a loss of branch section fidelity
[Trapnell 2010]. Somatic mutations in splicing
factors that understand 30 splice region, like
U2AF1 as well as SRSF2, have already been
linked to MDS [Katz 2010]. In those cited reviews
[Bray 2016], the exact mechanism and routes of
aberrant splicing in cancer growth have been
published and explored thoroughly. More crucially,
the discovery of mutations in those splicing
components raises the possibility that the
spliceosome machinery could be used to treat
some tumours [Adesso 2013,Das 2014].

Spliceostatin A, a potent antitumor compound
inhibiting splicing

Defects in the spliceosome machinery, as we've
seen, cause substantial dysfunctions and
diseases. Spliceostatin A (SSA), which inhibits
pre-mRNA splicing in cancer cells, has been
shown to decrease their growth [Pertea
2015:Stejjger 2013]. SSA is really a methylated
precursor to FR901464, a naturally occurring
chemical that suppresses pre-mRNA splicing in
vitro and in vivo models by binding to SF3b, a
subcomplex of the U2 snRNP protein that is
required for premRNA branchpoint identification.
SSA disrupts the binding of SF3b 155-kDa subunit
with  mRNA, resulting in non - productive
stimulation of U2 snRNP to the a 50 branchpoint.
Furthermore, downregulation of genes needed for
cell growth explained the anti-proliferative impacts
of SSA [Stejjger 2013]. Because certain viruses
require splicing to infect people, SSA is not only a
promising cancer therapeutic target, but it can
also reduce  viral replication [Stejjger
2013:Roberts 2013].
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Figure 3 Molecular mechanism of Natural compounds that block splicing

Computational tools for isoform quantification
from RNA-seq

Parallel computing Rna - seq (RNA-seq) has
evolved as a potent method for thorough
transcriptome analysis in recent years. Large-
scale transcription and splicing experiments have
also become possible relatively low cost of
sequence  analysis. More  splicing-related
disorders will be discovered faster as a result of
these investigations, and the knowledge obtained
will help develop preventive and therapeutic
approaches for these diseases. However,
technological limitations, primarily the restricted
read duration, continue to obstruct precise
guantification of alternative splicing. mRNA is
taken from of the tissue, fragmented, then reverse
transcribed into cDNA, that is then amplified and
sequenced using greater, short-read sequencing
technology during an RNA-seq experiment.
Transcriptome arrangement might be used to

rebuild transcribed genomic regions in an ideal
environment. Given the typical read length of
RNA-seq, which varies from 50 to 150 bp, and
also the facts that transcript variants of the same
gene may have varying record lengths, highly
parallel RNA sequencing (RNA-seq) has emerged
in last years as a powerful method for detailed
transcriptome study. Large-scale expression and
splicing investigations have also become possible
relatively low cost of sequence analysis. More
splicing-related disorders will be discovered faster
as a result of these investigations, and the
knowledge obtained will help develop preventive
and therapeutic approaches for these diseases.
However, technological limitations, primarily the
restricted read duration, continue to obstruct
precise quantification of alternative splicing mRNA
is taken from tissue, fragmented, then reverse
transcribed into cDNA, which then is amplified and
sequenced using high-throughput, brief
sequencing technology in an RNA-seq
experiment. Transcriptome arrangement might be
used to rebuild transcribed genomic regions in an
ideal environment. However, because RNA-seq
read lengths typically range from 50 to 150 bp,
and because transcript isoforms of the same gene
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are sometimes difficult to identify, quantifying
transcript isoform expression remains
problematic. Furthermore, one of the most difficult
jobs in RNA-seq is the detection of new
transcripts utilising short reads [Conesa 2016].
nferring full-length transcripts is more challenging
with short reads that infrequently span splice
junctions, especially for lowly released transcripts.
Discovering transcription beginning and end
locations is likewise a difficult task [Stejjger 2013].
As the sequence depth continues to increase,
another calculating challenge has lately surfaced
as a result of the affordable sequencing. The vast
sequence data would not only tax hardware
resource, but it may also confound heuristic
algorithms which aren't designed to handle such
large data sets [Roberts 2013].

In the recent decade, a variety of computational
techniques have been created to address these
major issues. both Isoform and exon-centric
techniques are the two types of alternative
splicing analyses. Using isoform-centric
techniques to measure full-length transcript
isoforms, an alternative splicing ratio could be
calculated as the ratio of isoforms having and
isoforms except for the target alternative exon.
Approaches that are mainly concerned about
estimating exon inclusion ratios are known as
exon-centric methods. Transcript quantification
can be classified as term referencing or de novo
assembly based based on how a reference
genome or reference transcriptome are used [80].
Reads are initially compared to the reference
genome in reference-based approaches. The
mapped reads are then computationally allocated
to known annotated isoforms. Furthermore, the
mapped reads could be used to build a splicing
network that contains all viable splicing events,
and then specific isoforms can be produced by
traversing the graph. The reference-based
method's great sensitivity also allows for the
discovery of novel transcripts [Li 2011]. Several
prominent techniques, such as StringTie [Pertea
2015] and Cufflink [Zhang 2014], for example, use
genome-aligned reads and existing annotations to
assemble transcripts, including novel ones.
Quantification of transcript isoforms can be done
immediately or afterwards. Although the majority
of reference-based quantification methods link
reading to a genome, alignment free approaches
have lately become accessible. Pre-indexing
reference transcripts, dividing sequence reads
into k-mers, and performing "pseudo”-alignments
on the pre-indexed transcripts are all alignment-
free methods.

We will concentrate on term relating isoform-
centric or exon-centric approaches in this review.
There will be a discussion of relevant packages
for identifying and assessing isoforms or splicing
actions, even without novel isoforms or splicing
events. We compiled a list of benchmark criteria
for these sample tools based on simulated
experiments, literature research [Zhang 2016:Li
2011], and programme documentation to make
user selection easier. We will shortly mention de
novo assembly based approaches afterwards.

Isoform-centric analysis tools

Cufflinks

Despite the fact that Cufflinks is undoubtedly one
of the most popular tools for expression
guantification, it was developed almost a decade
ago, particularly for combined novel transcript
discovery and excess calculation [Trapnell 2010].
PASA [Haas 2003], which compresses alignments
to transcripts that depend on splicing compliance,
and Dilworth's theorem [Eriksson 2008], which
has been originally used to assemble a
parsimonious collection of haplotypes using
sequenced copies of a hybrid viral population, are
both used in Cufflinks. The method simplifies the
transcript assembly challenge by looking for the
best fit in a balanced bipartite graph of fragment
compatibilities. According to the results of their
validation, Cufflinks is capable of not only
enhancing transcriptome-based genome
annotations but also discovering additional
transcripts.

StringTie

Another highly effective transcript quantification
tool that can also detect novel transcripts is
StringTie [Pertea 2015]. It uses a special network
flow approach and an additional de novo building
stage to concurrently discover and quantify
transcripts.  StringTie acquired 53 percent
additional transcripts than Cufflinks in such a
benchmark with 90 million measurements from
human blood. It is also faster and consumes less
memory. The new Tuxedo protocol (HISAT,
StringTie, Ballgown) is faster than previous
Tuxedo protocol (Tophat, Cufflinks, Cuffdiff) [79],
consumes less memory, and produces more
accurate results overall. Cuffdiff, DESeq2, edgeR,
and other downstream specialised tools are
compatible with StringTie's output.

The RSEM approach is also extensively used to
calculate relative abundance of genes and
isoforms using single-end with paired end RNA-
Sequence data [Zhang 2016,Kaanitz
2015,Compeau 2011]. Original FASTQ
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sequences as well as BAM/SAM alignment files
are accepted by RSEM. For read alignment, it
uses Bowtie2, STAR, and HISAT binders on the
inside. Users can also provide aligned BAM/SAM
files to choose their chosen alternative aligner.
RSEM is an Expectation-Maximization (EM) read
pseudoalignment that employs fast k-mer hashing
and the transcriptome de Bruijn graphBoth of
these proteins have been shown to be important
for DNA and RNA synthesis [78]. The equivalence
classes allow for a simpler posterior distribution
and speedier algorithm convergence by grouping
pseudoalignments from same transcripts together.
Because its pseudoalignments explicitly conserve
the information offered by k-mers across reads,
Kallisto's accuracy is comparable to that of
alignment-based RNAseq guantification
techniques, but its speed is two orders of
magnitude faster.

Exon-centric analysis tools

MISO

As previously stated, event-based techniques to
alternative splicing analysis are becoming more
popular. MISO (Mixture-of-Isoforms) is just a
statistical approach for detecting and measuring
spliced exons and isoforms which are regulated
differentially across datasets [Katz 2010]. Using a
probabilistic technique, the MISO model evaluates
the likelihood of reading coming from a certain
isoform (Bayesian inference). For quantification
and differential recognition across samples, MISO
enhances the accuracy of the both exon-centric
and isoform-centric analysis.

SUPPA

SUPPA [Alamancos 2015] is another useful tool
for looking into alternative splicing occurrences.
SUPPA uses an input annotation file to generate
alternative splicing events. It uses quick transcript
quantification to calculate the proportion called
"percent spliced-in" (PSI) that determine the
relative quantity of splicing mechanisms or
transcript isoforms. Differential splicing is also
measured using differences in the relative
abundances (DPSI) between distinct samples.
SUPPA outperforms most traditional methods
based on analysis of experimentally proven
events in terms of computational speed and
accuracy. For splicing analysis of large datasets,
SUPPA would be a viable and cost-effective
option. SUPPA is limited to labeled splicing events
on it's own and, but it becomes a powerful tool for
detecting novel splicing events when coupled with
alternative transcript reconstruction tools like

StringTie.

SplAdder

SplAdder is a powerful tool for detecting unique
splicing events, which conventional event-based
techniques are incapable of performing. SplAdder
avoids the computational burden of identifying
whole transcripts by using a new method that
analyses individual splicing processes as proxies
to transcriptome properties [Kahles 2016].
Depending on the given annotation, SplAdder
creates a splicing graph for all of a gene's
transcripts. The splicing graph has been updated
with additional data from RNA-seq (i.e. new
introns or exon segments detected the alignment).
The enriched annotation graph may be used to
identify alternative splicing events, which can then
be evaluated using RNA-seq data. SplAdder can
detect all of the primary issues, however it is
hampered by the computational accuracy issue
caused by short reads. Longer reads are possible
thanks to recent advances in 3rd sequencing
(long-read technology), like Pacific Biosciences'
single molecule real-time sequencing (SMRT) and
Oxford's Nanopore sequencing. Because of the
precision of isoform quantification, direct
measurement of splicing processes with reads
larger than a full-length transcript may soon be
possible.

CONCLUSION

According to the experts suggested the concept of
alternative splicing more than four decades ago
which involves splicing together a unique
combination of exons to create unique
differentiation products. We're learning so much
about alternative splicing thanks to molecular
research, higher sequencing, and bioinformatic
techniques, and there's still a lot more to
understand on how it works so at cellular level.
The measurement of full-length transcripts with
highly expressed genes is one of the two primary
stumbling hurdles of alternative splicing study
focused on RNA-seq, as previously mentioned.
Advances in two types of technologies, we
believe, may be able to resolve those concerns in
the near future. 1) Long-read sequencing, like as
SMRT and Nanopore sequencing, may sequence
a transcript in its entirety without the requirement
for reconstruction. Comprehensive transcripts
including alternate splicing events have been
discovered using these technologies. 2) Separate
RNA-seq (scRNA-seq) uses next-generation
sequence technology to measure gene
expression at the cellular level. sScRNA-seq offers
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the ability to better understand highly expressed
transcripts and splicing events with the right
methods  and bioinformatic  pipeline.Both
technologies, without a question, have limitations.
comprehensive sequencing had higher error
rates, detect de novo transcript and quantification
challenging, whereas scRNA-seq provides few
expressed genes due to the limited sequence
depth or little difference between biological and
technical noise. However, with the merging of
modern technologies and traditional ones, as well
as the development of increasingly powerful
computing tools, In the distant future, a complete
grasp of splicing will be obtained.
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