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The genetic material is the blueprint that carries all the information about an organism.  To detect and study the genetic material of any organism, a sufficient amount of its genetic material must be obtained, the polymerase chain reaction (PCR) amplifies the portion of the genetic material to be studied. DNA is amplified directly by PCR; while RNA is converted first to a complementary copy of DNA or cDNA, by reverse transcription PCR.

Genetic materials can be obtained directly from the tested organisms or from the herbarium or from the environment or from the libraries of the genetic material. Herbarium is a repository of collections of preserved plants, usually dried. The living organism moves in its environment and between different environments, leaving a trace of it, which is the genetic material (DNA), which is called Edna. DNA persists in the environment for periods ranging from hours in temperate waters to hundreds or thousands of years in cold, dry permafrost. EDNA is DNA found anywhere in the environment as evidence of the presence of an organism in that environment at the present or past time. We may find EDNA in hair, skin, urine, feces, gametes, decomposing organisms, etc.

There are two libraries as a source of the genetic material: genomic library and cDNA library. But what are the differences between the two types of libraries? In general, a library is a set of clones of the genetic material of an organism. This set of clones is produced either from DNA or mRNA. Genomic library is the complete genome of an organism. It is produced from DNA. It contains both coding and non-coding regions. cDNA library is the complementary DNA of mRNA of one cell. It is produced from mRNA of. It contains only coding regions. To obtain a Genome library, we isolate the whole DNA of an organism. Then we cut the DNA into different fragments. To obtain a cDNA library, we isolate mRNA from one cell. Then we transfer the mRNA to a complementary copy of DND: cDNA. We transfer mRNA to cDNA by reverse transcription using Reverse transcriptase. After that we join the results DNA by T4 ligase, and remove the 5`P by Alkaline phosphatase.  For the two libraries, we ligate the DNA or the cDNA to a vector and insert it into a host, in order to multiplicate them. After that we do screening, identification and characterization of the transformed DNA or cDNA. Finally we maintain the clones in a form of library.

Polymerase chain reaction, or PCR, is a molecular biology technique that amplifies a certain part of the genetic material, resulting in an amplicon.

To achieve various goals, the settings of standard PCR are modified. These modifications give rise to different PCR types. These types share the primary goal of PCR. The settings are either modified to collect data, such as quantitative/real-time PCR and digital PCR; or to increase specialization and output, such as Hot-Start PCR, Touchdown PCR, and Nested PCR; to facilitate and speed up the reaction, such as Rapid PCR, Direct PCR, and Multiplex PCR; or to perform a specialized application, such as Long PCR, GC-rich PCR, Reverse PCR and Quantitative/Real-Time PCR.

All types of PCR are similar in the chemical components and thermal cycle steps of PCR, with modifications to the additives or the addition of different substances. There are different methods for amplicon detection, some methods check only for the positive or the negative results of the amplification, while others determine the  amount of amplicon; some methods are specialized, while others are not. Once the amplicon is detected, the results are analyzed using different methods. Amplicons are used in various applications that require detection and analysis of genetic material.
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There are different types of PCR. Here I address the following types:


	Traditional PCR

	Hot Start PCR

	Touchdown PCR

	Nested PCR

	Rapid PCR 

	Direct PCR

	Multiplex PCR

	Long PCR

	Guanine-Cytocin Rich PCR

	Inverse PCR 

	Quantitative/Real-Time PCR

	Digital PCR



​1 TRADITIONAL PCR

Traditional or conventional PCR is used principally to amplify a portion of the genetic material; DNA, or cDNA. Among the applications of traditional PCR are: genotyping, cloning,  and sequencing. The conventional PCR is sensitive and accurate. On the other hand it requires an additional step for amplicon detection.

Chemical components. In addition to the template, which is the genetic material to be amplified, there are other components that are added to the PCR: 

1. Primers. Primers are short segments of DNA that anneal, hybridize, or bind to a specific part of the template, to present a free 3′ end onto which a DNA polynucleotide polymerase enzyme is added to build the new strand of DNA.  If the sequences of the genetic material of the biological model under study is known, specific primers are used to amplify a specific part of the genetic material. Otherwise universal primers, (designed for close species), or random primers can be used. It is also possible to amplify a part of the genetic material using a pair of primers, and then use another pair of primers within the primer region to amplify a part of the genetic material inside the amplified part such as PCR overlap.  For sequencing, only one primer is used to duplicate the genetic material that has already been duplicated.
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