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Open Access to Peer Review Chapter by Karim KadriSubmitted: January 4, 2019 Reviews: April 24 2019 Published: June 7, 2019DOI: 10.5772/intechopen.86491 The characterization of species living within ecosystems is in the central scientific interest to understand the functioning of these ecosystems. It also becomes a social issue
since it is necessary to implement conservation or even biodiversity restoration. Historically, species have been described and characterised based on morphological criteria, which are closely linked by environmental conditions or which find their limits especially in groups where they are difficult to access, as in the case of many species of
microorganisms. The need to understand the molecular mechanisms of species has made PCR a necessary tool for understanding the functioning of these biological systems. Several markers are now available to detect nuclear DNA polymorphoses. In genetic diversity studies, the most commonly used markers are microlights. The study
of biological complexity is a new front limit requiring high-throughput molecular technology, high-speed computer memory, new approaches to data analysis, and a combination of interdisciplinary skills. PCRmolecular markers diversity diversity polymerase chain reaction (PCR) was invented by Mollis in 1983 and patented in 1985. Its
principle is based on the use of DNA polymerase which is a vial replication of specific DNA sequences. This method can generate tens of billions of copies of a particular DNA fragment (sequence of interest, DNA of interest, or target DNA) from DNA extract (DNA format). Indeed, if the sequence of interest exists in DNA extract, it can be
replicated selectively (we're talking about enlargeability) in very large numbers. The power of PCR is based on the fact that the amount of MATRIX DNA is not, in theory, a limiting factor. That's why we can boost noclotide sequences from infinite amounts of DNA extract. PCR is therefore a technique of decontamination or cloning. DNA
extracted from an organism or sample containing DNAs from various sources cannot be analyzed directly. It contains a mass of numerous noclootide sequences. It is therefore necessary to isolate and clear the sequence or sequences of interest, whether it is a sequence of gene sequences or non-coding (introns, transposons, mini or
micro-satellite). From such a mass of sequences that constitute the matrix's DNA, PCR can therefore select one or more sequences and boost them by replicating to tens of billions of copies. Once the response is complete, the amount of Matrix DNA that is not in the realm will not be varied. Conversely, the amount of increased
sequencing (DNA of interest) will be very large. PCR allows you to amplify a light from background noise, so it's a molecular cloning method, and cloning returns to purity. There are many PCR applications. It is. Technique is now essential in cellular and molecular biology. This allows, especially in a few hours, cellular cloning of a DNA
fragment using an automated system, which typically takes several days with standard molecular cloning techniques. On the other hand, PCR is widely used for diagnostic purposes to detect the presence of a specific DNA sequence of it or an organism in biological fluid. It is also used to make genetic fingerprints, whether it is genetic
identification of a person in the context of judicial investigation, or identification of animal, plant, or antimicrobial strains for food quality testing, diagnosis, or a selection of strains. PCR is still essential for performing a sequence or mutagenesis directed by the site. Finally, there are versions of PCR such as pcr real time, competitive PCR,
PCR in situ, RT-PCR, etc. Today, the revolutionary developments of molecular biological research are based on a PCR technique that provides the most suitable and specifically addicular products in the field of characterization and preservation of genetic diversity. Number of possible downstream applications of PCR technique: (1)
Establishing a complete sequence of the genomes of the most important animal breeds; (2) the development of technology that measures polymorphism scattered in loci throughout the genome (e.g., SNP identification methods); and (3) developing micro-terminal technology to measure large-scale gene transcription. The study of
biological complexity is a new frontier requiring high-throughput molecular technology, high speed and computer memory, new approaches to data analysis, and a combination of interdisciplinary skills. PCR enables to obtain, by replicating a test tube, multiple copies of a DNA fragment from an extract. Matrix DNA can be gesomal DNA as
well as complementary DNA obtained by RT-PCR from messenger RNA extract (poly-A RNA), or even mitochondrial DNA. This is a technique for obtaining large amounts of specific DNA sequencing from a DNA sample. This magnification is based on duplication of a two-stranded DNA pattern. It is divided into three stages: the defiant
phase, the hybrid phase with primers, and the date phase. The products of each synthesis phase serve as a template for the following steps, so exponential enlargement is achieved.[1]. The polymerase chain reaction is carried out in a reaction mixture that includes the DNA extract (DNA pattern), Taq polymerase, primers, and the four
excess triphysicsoclaid duxybionucleupates (dNTPs) in reservoir solution. The pipes containing the mixture response data temperature cycles are repeated several dozen times in the heating block of a thermal cycle (a system which has a chassis where the sampling tubes are deposited where the temperature can vary, very quickly and
accurately, from 0 to 100 degrees Celsius by the Peltier effect) [1, 2]. The terms allow for the programming of Duration and sequence of temperature stage cycles. Each cycle consists of three periods of a few dozen seconds. The process of PCR is divided into three stages as follows: it is the separation of the two strands of DNA,
achieved by raising the temperature. The first period is carried out at a temperature of 94 degrees Celsius, called the thickening temperature. At this temperature, the matrix's DNA, which serves as a matrix during replication, is not far-fetched: hydrogen bonds cannot be maintained at a temperature greater than 80°C and the two-stranded
dana is edited for single-stranded dana (single-stranded DNA). Phase two is hybrids. It is typically carried out at a temperature between 40 and 70 degrees Celsius, called primer hybrid temperature. Reducing the temperature allows the hydrogen donning to reform and therefore supplemental strands for incarcerate. Primers, short
sequences with a single strand complement areas surrounding DNA to be amplified, hybrids more easily than long strand matrix DNA. The higher the hybrid temperature, the more selective the hybrid, the more specific it is. The third cycle occurs at a temperature of 72 degrees Celsius, called the date temperature. It's the synthesis of the
complementary strand. At 72°C, tuck polymerase binds to 40 single-strand certificates and replication catalis using current deoxyribonucleoside trypies in the reaction mixture. The areas of DNA pattern downstream of primers are therefore selectively synthesized. In the next cycle, the synthesized fragments in the previous cycle are in turn
matrix and after a few cycles, the dominant species corresponds to the DNA sequence between the regions where hybrid primers. It takes 20-40 cycles to synthesize an analysisable amount of DNA (about 0.1 μg). Each cycle theoretically doubles the current amount of DNA in the previous cycle. It is recommended that you add a last
cycle of 72°C, especially when the interest sequence is larger (greater than 1 kB), at a rate of 2 minutes per kilo-basis [1, 2, 3]. PCR allows you to increase sequences that are less than 6 kilobytes in size. PCR response is very fast, it lasts only a few hours (2-3 hours for PCR of 30 cycles). To achieve selective increases of noclotide
sequences from DNA extract by PCR, it is essential to have at least one pair of ulgonoclautides. These oligonucleotides, which will be used for replication primers, are chemically synthesized and must be the best complement possible with two ends of a sequence of interest that one wants to boost. One of the primaries is designed to
detect a complementary sequence located upstream of a 5′–3′ fragment DNA strand of interest; The second to identify, always by complementary, sequence located upstream supplemental strand (3′–5′) of the same fragment DNA. Primers are single-stranded DNAs that are a hybrid on sequences that flank the sequence of Will allow its
replication so selectively. The size of the primers is usually between 10 and 30 noclootides to ensure a specific enough hybridization on the matrix's DNA interest sequences [1, 2, 3, 4, 5]. DNA polymerase allows replication. We use purified or replicated DNA polymerase from the extramophilic bacterium, aquaticus thermos, which lives in
hot springs and resists temperatures above 100 degrees Celsius. This polymerase (polymerase tuck) has the unusual characteristic to withstand temperatures of about 100 degrees Celsius, which are usually sufficient to denature most proteins. The marine thermos finds its comfort temperature at 72 degrees Celsius, an optimal
temperature for its polymerase activity. Response measures vary from 10 to 100 μl. There are plenty of medium response formulas. However, you can define a standard formula that corresponds to most polymer responses. This formula was chosen by most manufacturers and suppliers, who, moreover, provide an out-of-the-box
repository solution with Taq polymerase. Concentrated 10 times, its formula is about the following: 100 mM Tris-HCl, pH 9.0; 15 m, MgCl2, 500 Mr KCl [2, 4]. You can add detergents (Tween 20, Triton X-100) or glycerol to increase grievance conditions that make hybrids more selective. This approach is typically used to reduce the level of
nonsynted magnification due to the hybridity of primers on sequences regardless of a sequence of interest. We can also reduce the concentration of KCl until eliminated or increase the concentration of MgCl2 [1, 5]. Indeed, some pairs of primers work better with magnesium-enriched solutions. On the other hand, with high concentrations
of dNTP, magnesium concentration should be increased because stoiciometri interactions between magnesium and dNTPs reduce the amount of free magnesium in the reaction medium. dNTPs (deoxyribonucleoside triposide) provide both the energy and nocloids needed for DNA synthesity during the chain polymer. They are
incorporated into the response medium in inf, all of it, approximately 200 μM final. Depending on the volume of response selected, primer concentration may vary between 10 and 50 pmol per sample. Matrix DNA can come from any organism and even complex biological materials that include DNAs from different buffets. But to ensure the
success of PCR, it is still imperative that the DNA matrix is not too degraded. This criterion is undoubtedly all the more critical as the sequence size of interest is great. It is also important that DNA extract is not contaminated with polymerase chain reaction inhibitors (detergent, EDTA, phenom, proteins, etc.) [6, 7]. The amount of dna
pattern in the response medium initiate that the magnification response can be reduced to a single copy. The maximum amount may in no case exceed 2 μg. In The amounts used are in the range of 10-500 ng of DNA format. The amount of Taq polymerase per sample is usually between 1 and 3 units. The choice of the duration of
temperature cycles and the number of cycles depends on the size of the interest sequence, as well as the size and complement of primers. Durations should be reduced to a minimum not only to save time but also to avoid the risk of a specific increase. For denaturation and the inclusion of primers, 30 seconds is usually enough. To
extend, it takes 1 minute per kilo-basis of DNA of interest and 2 minutes per kilo-basis for the last cycle of the date. The number of cycles, typically between 20 and 40, is proportionally proportional to the abundance of DNA matrix [6, 7, 8]. PCR's product consists of one or more DNA segments (sequence or sequences of interest).
Detection and analysis of the products can be performed very quickly by electrophorsis gel agarose (or acrylamide). DNA is revealed by athidium bromide patches [2, 3, 5]. Thus, the products are immediately visible by ultraviolet transillumination (280-320 nae). Very small products are often seen very close to the front of the transfer in the
form of more or less scattered bands. They are suitable for primer ermers and sometimes for the alerts themselves. Depending on the conditions of the response, the non-specific sna breaks can be amplified to a greater or lesser extent, creating grid bands or applying [6, 7, 8, 9]. In automated systems, a fragment analyzer is now used.
Marker tossing tholiam fracture detection tholithies is performed by laser diode. This is only possible if the PCR is performed with primers combined with fluorochrome. Microlights are hyper-different; On locus, they often show dozens of different allals from each other in a number of repetities. They are still markers of choice for studies on
diversity, paternity analysis and mapping of loci quantitative effects (QTL), although this could change, in the near future, through cheap SNP Asay methods. The mini-satellite has the same characteristics as a micro-satellite, but returns range from 10 to 600 base pairs. Micro and mini-satellite are also known as variable numbers of bi-
seat repeating polymorphograms (VNTR). Increased polymorphose in fraction length. Microlights are now the most common markers in genetic characterization studies of processed animals. The high mutation rate and previous nature favors the assessment of domestic and interracial diversity, and the genetic mixed between races, even
if they are very close. Challenges surrounded the selection of a mutation model – an infinite or advanced allal mutation model [12] for analysis of microlight data. However, simulation studies have shown that an infinite allal mutation model is commonly valid for evaluating intraracial diversity. The low number of all-outs per The observed
and expected heterosigos are the most common parameters for evaluating intraracial diversity. The simplest parameters for evaluating interracial diversity are genetic differentiation or fixation metrics. Some estimates have been proposed (for example, FST – Fixation Index and GST - Glutathione S transferase), and the most common
method is FST [14], which measures the genetic differentiation of sub-populations by calculating corrected deviations of all-out frequencies of populations. Statistical significance is calculated for FST values between population couples to test the null hypothesis of a lack of genetic differentiation between populations, resulting in the
division of genetic diversity. Micro-weld data is also used to assess genetic links between populations and are tested by evaluating genetic distances [16, 17, 18, 19]. The measure of genetic distance commonly used is Nei's standard genetic distance [20]. In another case, the engineered distance Cavalli-Sforza recommended [21] for the
nearest populations, where genetic erosion is the primary cause of genetic differentiation. The genetic link between races is often simulated by the reconstruction of filogenic, usually using a neighboring joining method. However, the main problem with restoring the filigotic tree is that the evolution of the lines is considered untidy, meaning
the lines can deviate, but can never come from incarceration. This assumption is rarely valid for farm animals, as new breeds are often derived from crosses between two or more ancestral breeds. The imaging of the evolution of the race by philogenetic reconstruction must be interpreted with great care. Single nocloite polymorphisms
(SNPs) are used as an alternative to micro-lytes in genetic diversity studies. A number of technologies are available to identify the type of SNP marker [23]. Like bialy markers, SNPs have relatively low amounts of information and to reach the information level of a standard panel of 30 microloville loki, larger amounts should be used.
However, ever-evolving molecular technologies increase automation and reduce the cost of typing SNPs, which is likely to allow, in the near future, a parallel analysis of a large number of markers at a reduced cost. In this perspective, large-scale projects are implemented for several animal species to identify millions of SNPs [24] and
verify several thousand and identify haplotype in the genome. As with sequence information, SNPs allow direct comparison and joint analysis of various trials. SNPs are expected to be interesting markers for future use in genetic diversity studies because they can be easily used in the evaluation of functional or neutral variation. However,
the initial stage of SNP disclosure or selection of SNPs from databases is crucial. SNPs can be created by using a number Protocols, such as sequencing, single-strand bi temporal polymorphism (SSCP), or high-performance liquid crimatography (DHPLC) or silico, aligning and comparing multiple sequences from the same area from
public databases on sequential geums and expression tags (ESTs). If the data was obtained randomly, the standard genetic parameter values of the population cannot be applied. A common example is when SNPs are initially identified in a small example (panel) of people then typed into a larger sample of chromosomes. By performing a
desired sample of SNPs at medium frequencies, such a protocol would affect the distribution of all-out frequencies relative to the reasonable values for a random sample. SNPs present a modern tool in the context of genetic analyses of the population; However, it is necessary to develop statistical methods that will calculate every SNP
operating method and their location [25, 26]. AFLPs are dominant bialy markers[27]. Variations on many loci can be arranged simultaneously to detect single noclotide variations of unknown ge genotic regions, where a given mutation may often be present in unspecified functional genes. The downside is that they show a dominant state of
inheritance, which reduces their strength during genetic analyses of the population on intraracial diversity and consanguinity. However, the AFLP profiles are highly informative in assessing race relations [28, 29, 30, 31, 32] and related species.[33]. Polymorphisms and limit fracture length (RFLPs) are identified using DNA cut restriction
enzymes only specific to restriction sites (e.g., EcoRI site cuts defined by the PALindrome GAATTC sequence). Currently, the most common use of RFLPs is downstream PCR (PCR-RFLP) to detect various all-outs sequentially on a given restriction site. A gene fracture is first amplified using PCR and then exposed to a specific restriction
anzeam that cuts only one of the violent form. Digested amphlicons are usually solved by electrophoresis. Microlights or SSRs (simple repeating sequence) or STRs (short two-seater repetitions) consist of several noclatides - a DNA sequence of a pair of bases 2-6 - epeated multiple times together (for example,
CACACACACACACACACACACACACACACACA). They're scattered on an aucaritic hem. Microlights are relatively small in size and, therefore, are easily amplified using DNA PCRs extracted from various sources, such as blood, hair, skin, or even feces. Polymorphoses can be imagined on a sequencing gene, and the availability of
automated DNA sequences enables high throughput analysis of a large number of samples[34, 35]. Mitochondrial DNA polymorphozes (mtDNA) were widely used in analyses of filogenetic and genetic diversity. The haploid mtDNA transmitted by the mitochondria of cell cytoplasm has a maternal state of inheritance (the animals inherit
mtDNA from their mothers rather than their ancestors) and a high mutation rate; It's not rebooting. Traits allow biologists to restore facial and interracial evolutionary relationships by evaluating mtDNA mutation patterns. MtDNA tags can also provide a quick way to identify a cross between cultivated species and miniseries. Polymorphisms



in the hypervariable area of the D-loop or mtDNA control area have largely contributed to the identification of wild immigrants of local species and the establishment of geographic models of genetic diversity. It's one of PCR's most amazing applications. This allows to isolate, anyone, to purify a gene without criminalize traditional methods
of molecular cloning which consist of inserting a DNA library in a plasmid vector which is then used to make a bacterial strain which clones after selection are screened. Understanding is much faster and much less random using PCR. Cellular cloning is used when using PCR because it is useless to use a cellular system (bacteria, yeast,
animals or plant cell) to boost cloning. The realization of the molecular cloning by PCR depends on two main criteria: the choice of DNA extract (MATRIX DNA) primers. It is indeed essential to have more or less reliable data on the sequence of the gene that is being replicated and/or flanking sequences in order to synthesize the sets of
primers needed to fully or partially increase it. On the other hand, is it still necessary to perform the PCR in the appropriate matrix DNA[37, 38]. We can choose the genomic DNA that includes the overall sequence of the genome and therefore all genes of the species. In this case, the genes also include exons and introns and their
amplification results in cloning of a complete gene sequence and even, depending on selected primaries, regulatory areas. But we can also choose to extract the messenger RNA (mRNA), so say the only coding sequences of the gene – the transcripts. Since RNAs are unstable, messenger RNAs are transformed into complementary DNA
(cDNA) by RT-PCR (see below), a version of PCR that uses reverse transcription and allows to change RNA sequences into DNA. It is in the cDNA directory that PCR is then executed to replicate the gene of interest. In this case, the deal is more complicated. The presence of the gene transcript in the extract depends on the cell type,
tissue, or organ from which the mRNA extraction was performed. Indeed, transcription is specific to the cell type. More serious, the expression of a gene is often regulated by physiological, environmental factors, in which case the gene of interest does not necessarily transcribe a cDNA library cannot contain it. Finally, it must be said that
transcription is itself regulated and often accompanied by an alternative consort. This phenomenon leads to the elimination of Exxon during cancer ingration and leads to the expression of different proteins from the same gene. Below is that depending on cell type and regulation We may not be dealing with the same transcript. It is
nonetheless very interesting to replicate a transcript since its nucleotide sequence corresponds to the amino acid sequence resulting from the translation. On the other hand, with cDNA, it is easier to perform the expression of the gene and thus the functional evaluation of the appropriate protein or proteins in the theaular model of
expression. Very often, PCR cloning will be simultaneously digitted on genomic DNA (genomic library) and various CDNA libraries to determine the complete sequence of the gene, its expression profile, the pies of essay throttling [8, 39], etc. As discussed in the previous chapter, it may be relevant to extract the mRNAs to make copies of
cDNA. This response is initiated by reverse transcription retrovirus (reverse transcription) which seduces DNA chain from RNA format. Initially, total RNAs are produced. MRNAs are isolated from total RNA by Zika chromatography using oligodT (olito oligonoclautide) because messenger RNAs are characterized by a 3′polyA sequence.
Then, mRNAs are subject to an in reverse transcript which will generate a copy of DNA (cDNA) of each mRNA. After reverse transcription, mRNAs are hydrolyzed (alkaline therapy, RNase, or temperature). The following steps are performed in the thermal cyclist's enclosure. The cDNAs with individual strands are then replicated by DNA
polymerase during the first temperature cycle [40, 41]. Other cycles are repeated to boost double-stranded CDNAs in large quantities. In a given cell penotype, an estimated 10-15,000 genes are expressed in humans and in most mammals. Some transcripts of the cells are expressed in several hundred or even several thousand copies
per cell, but most of the transcripts represent a low copy number. The expression profiles of words undergo qualitative or quantitative variations that reflect the biological dynamics of the cell. Identifying variations in gene expression in a given physiological or pathological context can therefore provide valuable information about gene
function and the effect of modulation factors on their expression, whether they are physiological or of environmental origin. Analyzing the expression variations of genes involved in pathology can lead to new therapeutic or diagnostic goals. Finally, from a basic perspective, studying gene expression profiling enables progress in
understanding the mechanisms of cellular physiology [40, 41, 42]. Developed in the mid-1980s, a queer PCR can determine a specific DNA or RNA level in a biological sample. The method is based on the identification of a fluorescent type produced in relation to the amplification of the PCR product, cycle by cycle. This requires a thermal
cycle combined with an optical reading system that measures fluorescz emissions. Nocleutide probe synthesized so it can Selectively for DNA of interest between the sequences where hybrid primers. The probe is marked on the 5′ end with fluorochrome letter (e.g., 6-carboxyfluorescein), and about 3′ end with quencher (e.g., 6-carboxy-
tetramethyl rhodamine). This test must show a temperature hybrid (Tm) larger than that of primers, so it is a 100% hybrid during the extension phase (critical parameter) [43, 44, 45]. As long as the two fluorescent remain present in the test, the extinguisher prevents the floating fluorescent of the signal. At this point, the proximity of the
quencher and the signal causes a lack of fluorescence emissions. During this phase of the bite, Taq polymerase, which has internal 5′–3′ nuclear activity, degrades the probe and thus releases the fluorochrome letter. The level of fluortz that was then released is proportional to the amount of PCR products produced per cycle. The thermal
cycle is designed so that each sample (PCR is typically performed on 96-well panels) is connected to an optical system. This includes a laser transmitter connected to fiber optics. The laser, using fiber optics, excites the fluorochrome within the PCR response mixture. The emitted fluortz is re-implemented, always using fiber optics, into a
digital camera connected to the computer. Software then analyzes and stores the data. A ability PCR is a method of specificity and high sensitivity. This is very timely for countless applications. Conventional PCR provides only quality data (presence or lack of DNA of interest, purification of this DNA). PCR רשפאמ זמרמ , המשש  יפכ  יתומכ ,
תומכ ה תא  רתוי  קיודמ  ןפואב  תעדל  -DNA וא  ) ןיינע לש   RNA, להנל ןתינ  ןכש   RT-PCR 47 , 46 , 45 ( ] םתוא םתוא  םתוא  םתוא  םתוא  םתוא  םתוא  םתוא  םתוא  םתוא  םתוא  ותוא  םע  יתומכ  ]. It is indeed very often used for this purpose, for example, to determine the viral load, especially in cases of hepatitis C or AIDS. One of the most unusual and useful
applications is analyzing gene expression using quantitative measurement of words. This is in most cases RT-PCR. In the case of a queer PCR, the level of RNA or DNA of interest is measured as absolute false. In the case of semi-quantity PCR or competitive PCR, it is a question of measuring relative amounts using standards that
correspond to RNA or less rarely for DNA. This is in most cases RT-PCR. These standards can be internal or external. External standards may be homologous or heterological. A device is RNA (less often DNA) that exists in RNA extract (internal standard) or which is added in a known quantity in the response mixture (external standard).
The device is increased at the same time as RNA of interest. Therefore there is competition between the magnification of the device and that of DNA of interest. As the standard value wage is higher, the lower the interest rate RNA will therefore be lower. The amount will be small. Of course, the PCR analysis method must allow the
standard to be discriminated against in relation to RNA of interest on one side and the other to assess the relative amount of DNA of interest compared to the known standard quantity [48]. The internal standards are endogenous RNA, corresponding to RNA genes whose expression is considered permanent (actin, beta2-microglobulin,
etc.) which are found in a population of RNA matrices during reverse transcription. These standards have a big disadvantage: they require the use of different primers than those used for RNA of interest. The kineticity of the enlargement are therefore significantly different, and it is very difficult or impossible to ensure regular expression
between different samples. Homologous external RNA standards are synthetic RNAs that share the same priming hybrid sites as RNA's interest and have the same overall sequence, with a mild mutation, deletion, or income that will allow identification and veil of it in relation to the signal given by RNA of interest. These standards allow on
the one hand to assess the variance presented at the RT level, and on the other hand, there is usually the same magnification efficiency as the RNA of interest whether it is at the RT or PCR level [48, 49]. The external heterological RNA standards are exogenous RNAs and therefore can be controlled at their own pace. However, contrary
to homologous external standards, they have different amplifying efficiencies compared to that of RNA of interest. In the case of a queer RT-PCR (semi-queer PCR), a device consists of a titrated solution of DNA of the same sequence as the DNA of interest to be quantifyed. A dilution series is executed, each used for magnification. So it's
a question of setting the ideal number of cycles to be placed in an exponential phase of the response while ensuring effective prevailing. Then, each standard DNA dilution as well as the DNA extracted from the sample to quantify are served concurrently with the PCR response. A standard curve is created with standard dilution [type = f
(concentration)]. Knowing the measured letter value in the sample to be quantifyed, you can extrapolate the appropriate number of copies from the curve. In the case of competitive PCR, a series of standard RNA dilution and synthetic external homologous are increased in co-dis with equivalent amounts of total RNA (therefore equivalent
amount of the original gene) [50, 51]. The standard competes with RNA's interest in polymerase and primers. As standard concentration increases, the signal of the interest gene decreases. Here, the PCR does not need to perform an exponential phase and the results show correct replication. However, the method is cumbersome and
does not allow Many samples at the same time [52]. PCR is a great diagnostic tool. It has been widely used in locating genetic diseases. The intensification of any or part of a gene responsible for a genetic disease allows the harmful mutations (s), their location, sizes and nature to be exposed. It is therefore possible to detect deletions,
inversions, insertions, and even spot mutations, either by directly analyzing PCR products by electrophorus or by combining PCR with other techniques. But PCR can still be used to detect infectious diseases (viral, bacterial, parasitic, etc.), as has been the case with AIDS, hepatitis C, or chlamydia infections. Although other diagnostic
tools are effective at detecting these diseases, PCR has the huge advantage of producing very reliable and rhythmic results from thin biological samples where the presence of the pathogen is not always detectable with other techniques [53, 54]. In the context of genetic diseases, it's a question of identifying a mutation on the sequence of
a gene. Some situations arise. The simplest ones concern inserting and deleting. In these cases, the mutation is manifested by a change in the size of the gene or part of the gene. As well known and described as the mutation, it is enough to boost all or part of the gene. In the case of inserting, the PCR product from the patient's DNA is
longer than that from a healthy person. Deletion shows the opposite result. The analysis of PCR products by electrophoresis, therefore an estimate of their size, leads directly to diagnosis. The discovery of inversions and spot mutations is more subtle. The difference in size between healthy and illicit DANA is zero in case of reversal and
near zero in case of a spot mutation. Therefore, we are unable to maintain the PCR product size criteria to achieve the result. Therefore, it is necessary to use pcr complementary techniques. You can select three approaches, the southern bslout, the restriction fracture-length (RFLP) polmorphism, or nonconformity detection. The southern
stain consists of a hybrid on a pcr product testing marked oligonucleotide, thanks to a radioactive isotope or fluorochrome, whose sequence is complementary and therefore specific to the one that corresponds to the mutation. This strategy is well suited for reversals [56, 57]. RFLP can detect inversions such as point mutations. This
involves a restriction enzyme capable of hydrolysis and a Sequencing PCR product which defines the mutation. This approach is only possible if there is indeed a restriction site in this sequence, whether it is a mutated allele or a wild allele. The restriction enzyme thus hydrolyzes either the PCR product derived from healthy DNA or what
is derived from the disease DNA. Of these PCR products, one or two DNA fragments are therefore obtained which are then discovered by electrophorsis. Mismatch It is, like RFLP, optimized for inversions and dot mutations [57, 58, 59]. A PCR product from a patient's DNA (SAMPLE DNA) is mixed with a PCR product from a healthy
person's DNA (DNA reference). This mixture is then denatured by the temperature and then re-seasoned. yes, the sample's been mutated. The pairings between DNA sample and reference dna will not be intact at the mutant level. Discrepancies concern one base pair in the case of a spot mutation and several base pairs in case of
reversal. These discrepancies are subsequently degraded by nucleus S1, an enzyme that degrades only a 4-out-of-1.5 udranus. Another solution is to scrape out chemical discrepancies (osmium tetroxide, then piperidine), but it is more suitable for dot mutations. In summary, a mutation causes a level discrepancy of enzimatic or chemical
cleavage that leads to a generation of two fragments from a single PCR product. These fragments are analyzed by electrophoresis. Infection with viruses or microorganisms (bacteria, parasites, etc.) necessarily results in the presence of their genetic material in all or part of an infected organism. PCR is therefore a more effective tool in
detecting the presence of a pathogen in a biological sample because its sensitivity and shipyards are very large. The performance of PCR diagnostics are essentially based on criteria: the choice of primers is capable of very selectively increasing the sequence of the virus's DNA or microorganism [57, 58, 59]. Matrix DNA, on the other
hand, should be extracted from tissues where microorganism exists. Therefore it is enough to increase a specific sequence of the pathogen from a sample taken on the patient and analyze the PCR product by electrophorsis. The increased DNA fracture size, which must match the expected size, ensures the reliability of the result and
therefore of the diagnosis. In the case of HIV testing, for example, routine testing is based on the ELISA method of detecting HIV antibodies or viral antigens in the patient's serum by immunoasia technique. This method, quite reliable and in expensive, nevertheless has some drawbacks. False positives are quite common because of cross
restart. Positive samples are therefore tested for control by another conventional technique, a western smect. The problem remains for HIV-positive people who do not carry the virus, such as children whose mothers have HIV. The blood of these newborns usually contains antibodies against HIV of maternal origin so they are seropositive.
On the other hand, they don't necessarily carry the virus. In this case, PCR diagnostics are relevant [57, 58, 59, 60]. The method involves increasing a specific sequence of provirus from lymphocytes extract. The same principle is used to detect tuxoplasm in newborns whose mother is a carrier. It is of course possible to diagnose HIV by
RT-PCR by looking Rana viral in the patient's serum. Quantitative or semi-quantitative methods have been developed which also make it possible to assess the viral load. PCR is remarkably effective at identifying species, species, or individuals by genetic fingerprinting. This application is based on the knowledge gained about the
structure of the genome. It is simply to boost the noclotide sequences that are specific to species, variety, or individuals. In the Ikaryotics, in particular, these sequences are very numerous and offer a wide board that allows for identification in a very precise and very selective manner. Indeed, the genomes of aeokaryotic organisms have,
unlike prokaryotics, coding sequences and non-coding sequences. The coding sequences correspond to genes and are therefore translated into proteins. The non-coding sequences, which therefore do not translate, Represent a large part of aeokaryotic gemophic DNA (up to 98%). , 62]. From one species to another, depending on the
phalogogenic distance that separates them, the sequences of genes code for the same function have very strong homogeneity, all the more so that the function of the gene is essential for ambridgenza or metabolism. As a result, encoding sequences are slightly relevant in terms of identification. On the other hand, non-coding sequences
are very polymorphic between species as between people of the same species. That's why they present a large selection of genetic markers that allow identification tests to be determined to be highly discriminatory. Among these markers are a mini-satellite (or variable number of two-seater repetitions) and a micro-satellite (or STR, short
two-seater repetitions) [61, 62, 63]. VNTRs and STRs are repetitive polymorphs that consist of sequences that repeat together. These repeating sequences measure between 10 and 40 base pairs for VNTRs and from 1 to 5 base pairs for STRs. On the other hand, there is a wide range of VNTRs and STRs on aeokaryotic gestics.
Detection of STR or VNTR polymorphism is by PCR using hybrid primers and non-polymorphic body sequences. The magnification products are then analyzed by electrophorsis or analyzed by fragments using a capillation sequence. You can now simultaneously increase the number of STRs or VNTRs by using multiple pairs of primers.
The range of enlargeed products obtained leads to traces They're specific people. On the other hand, pcr's power allows for a micro- and mini-satellite boost from very little DNA. DNA fingerprinting has become much more common in recent years in the context of judicial investigations. But these techniques are just as effective in other
species as humans and allow not only identifying people but also species or species. The type of identification depends simply on the selection of markers. Similarly, for species detection purposes, you can usually proceed according to pcr protocols [64, 65, 66]. Two relevant techniques are random amplification of polymorphi DNA
(RAPD) and increased polymorphism and fracture length (AFLP). (Random enlargement of polymorphic DNA (RAPD) is a varied detection PCR that uses pairs of random, reduced-sized primers (about 10 base pairs). But PCR typically results in an electrophorsis enlargeation profile which is specific to the variety from which MATRIX DNA
is derived. The enlargeation of fracture-length polymorphism (AFLP) is a much more effective method. it first consists of henogeneous DNA hydrolysis with one or better two restriction endonolias. , we continue with the binding of correlations (defined sequences of DNA of approximately 15 noclautides) at the level of bulky edges
generated by restriction enzymes. Finally, the product of the strap is amplified by PCR with a pair of primers that hybrid-level adapters. The AFLP gives a similar result to rapd. However, the AFLP presents cleaner results. This is the most successful method to date that has begun on identifying strains. Expanding Gnottyping approaches
to all living organisms has made significant progress in restoring the history of life. At the population level, the distribution and frequency of known genetic polymorphism in sex can highlight the evolving forces at play, reveal the effects of natural selection, and amount to demographic change. Furthermore, the comparison between the
sequences of the same genes between different species and that of whole gebodies is at the source of molecular filogens that prevail today in classification. They allow the relationship between species to be traced based on the diverging of their DNA sequences. As such, PCR is a key step in two levels. The first concerns the isolation of
homologous genes in several species and their characterity. The second is the production of increased genomian DNA for ge gesumic sequencing and comparative analysis. But PCR is also used to identify the genetic heritage of missing organisms. The DANA breaks down by splitting up after the body's death. If we can reconstruct these
fractures and amplify them, it would be possible, despite its condition, to infer all or part of an individual's initial genome. PCR became so The main tool in the field of paleogenetics, consisting of restoring and analyzing DNA sequences of more or less old organisms, and also that of the remains preserved in the museum's collections, from
a historical site where the skeletal or mummified remains of organisms have been extinct for hundreds of thousands or even hundreds of thousands of years. The uses of PCR thus quickly stopped being limited to biology studies, to get other disciplines or areas of activity.4351total chapter downloads we are in IntechOpen, the world's
leading front of open access books. Built by scientists, scientists. Our read audience spans scientists, professors, researchers, librarians and students, as well as business professionals. We share our knowledge and research papers with libraries, scientific and engineering companies, also working with corporate research and
development departments and government bodies. About Yino Includes more information about
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